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ITOSACHUTEJIbHASA 3AITNCKA

Pabouast mporpaMMa yueOHOTO Kypca MO XUMHHU i 8 Kjaacca pa3paboTaHa Ha OCHOBe
@®T'OC BTOpPOTO TOKOJIEHUs], TIPUMEPHOM TIPOrPaMMbl OCHOBHOTO 00I1[ero 0Opa3oBaHHsI TIO
xuMuM (0a30BbIN ypoBeHb) W aBTOpPcKOM mporpammbl O.C. T'abpuensina (Fabpuensa O.C.
nporpaMma Kypca xumud i 8-11 kmaccoB o6mjeobpa3oBaTenbHBIX yupexzeHud M:
Opoa,2010r).

[Tporpamma paccuutaHa Ha 68 uacoB (2 uwaca B Hefemo). [laHHas mnporpamma
KOHKDeTH3UpYyeT COoZiep>KaHue CTaHZapTa, JaéT pacrpefesieHre yueOHBIX UacoB M0 pasjenam
Kypca, TMO0C/IefloBaTe/IbHOCTh M3yuYeHHsi TeM U pas3fle/loB C YYETOM MeXIpeJIMeTHbIX U
TIpeJIMeTHBIX CBSI3eM, JIOTUKU yuebHOro TpoLjecca, BO3pacTHbIX 0COO@HHOCTel yualluxcsl.

XuMusi, Kak O/lHA W3 OCHOBOIIOJArarolmx obsacTell ecTeCTBO3HAHUS, SIBISETCS
HEOTheMJIEMOM YacThi0 00pa30BaHMs MIKOILHUKOB. KaXK/Ipili UesioBeK XKUBET B MHpPe BeleCTB,
MI03TOMY OH [JO/DKEH HMeTb OCHOBbI (DyH/|JaMeHTa/lbHBbIX 3HaHUM IO XUMHUU (XUMHYecKast
CMMBOJIMKA, XWMHYECKUe TOHATHUS, (PaKTbl, OCHOBHbIE 3aKOHbI U TEOPHM), IO3BOJISIOLLME
BbIPA0OTATh MpeZCTaB/IeHNsI O COCTaBe BeI|eCTB, UX CTPOEHUH, TIPeBpalleHHsIX, TPAaKTHUeCKOM
WCII0/Tb30BaHUM, a TaKKe 00 OMacHOCTH, KOTOPYIO OHM MOTYT TPeACTaB/sATh. V3ydas XUMMIO,
yualyecsi y3HalOT O MaTepuaJbHOM eJUHCTBe BCeX BeIeCTB OKpY’Karollero Mupa,
00yC/IOBJIEHHOCTH CBOWCTB BeILleCTB MX COCTaBOM M CTpPOeHHeM, I103HaBaeMOCTH W
npe/iCKa3yeMOCTH XMMHUUeCKHX $IBJIeHUH. VI3yueHre CBOMCTB BeleCTB M WX IpeBpallieHUH
CIOCOOCTBYET Pa3BUTHIO JIOTUUECKOTO MBIIIEHNs, a TMpaKTHUecKass paboTa C BelecTBaMH
(;1abopaTopHble OMBITHI) — TPYAO/MI00MI0, aKKypaTHOCTH M cobpaHHOCTH. Ha mpumepe xumuum
yualyecs MojyvaroT NpeJCcTaB/AeHUs O MeTo/ax IMO3HaHUS, XapaKTepHbIX /ISl eCTeCTBEHHBIX
HayK (3KCIepUMeHTa/IbHOM U TeOpeTUUeCKOM).

Pabouasi mporpaMmMa y4eOHOro Kypca XUMHHU AJisi 8 Kjacca COCTaB/ieHa Ha OCHOBe
[TpuMepHOI TIporpaMMbl OCHOBHOTO 001iero obpa3oBaHusi o0 XUMHUM (0a30BbI yPOBEHb) U
MporpaMMbl Kypca XHMUH /ISl ydyaluxcsl 8 KjaccOoB 00Iieo0pa3oBaTe/ibHBbIX yUupeXJeHuH
aBtopa O. C. I'abpuensHxa (2010 roza).

[Iporpamma paccuvtaHa Ha 68 uacoB (2 yaca B Hejie/lt0), B TOM UMCJ/ie Ha KOHTPOJIbHbIe
paboThI- 5 YacoB, MpakTUUecKue paboThl —7 YacoB.

Copep>kaHre NporpamMMmbl HarpaB/ieHO Ha OCBOEHWE y4YallUMMCS 3HaHWUW, YMEHUM U
HaBBIKOB Ha 0a30BOM ypOBHe.
Ilesn y3yyeHust XMMUU B 8 Kracce:
* OCBOEHME BA)KHEWIIMX 3HAaHWKA 00 OCHOBHBIX TIOHSTHSIX M 3aKOHAX XWMHH, XUMHUUYECKOU

CUMBOJIVKE;

* OB/IaJIeHWe YMeHUsIMH HaO/MoJaTh XUMHUUECKWe SIBJIeHWs, TIPOBOJIUTh XWUMWYeCKUU
3KCIepPUMEHT, TIPOM3BOJUTh PacueThl HA OCHOBE XMMUUeCKUX (POpPMYJ BellleCTB U YpaBHEHUM
XUMHUUECKUX PeaKLuii;

* pa3BUTHE TI03HABATe/IbHBIX WHTEPECOB W WHTE/IEKTya/lbHBIX CIOCOOHOCTEW B Tiporiecce
MPOBE/IEHUS] XUMHUUECKOTO SKCIIepUMEHTa, CaMOCTOSITe/IbHOTO TMPHOOpeTeHUsT 3HAaHWKM B
COOTBETCTBUM C BO3HUKAIOI[UMH KU3HEHHBIMU MTOTPeOHOCTSIMU;

* BOCIIUTaHWe OTHOLIEHUSI K XUMHMM KaK K OAHOMY U3 (QyH/aMeHTa/lbHbIX KOMITOHEHTOB
€CTeCTBO3HAHUS U 37IeMeHTY 00I1ieue/ioBeueckoi Ky/IbTyphl;

* IPUMEHEeHHWEe TIOJTYUYEeHHBIX 3HaHWUW W YMEeHWH /11 6e301acHOr0 MCII0/Ib30BaHUsl BEIeCTB U
MaTepHasioB B OBITY, CEJTb,CKOM XO3SIMCTBE M Ha TIPOU3BO/ICTBE, PEIIeHHs TIPAaKTUUYeCKUX 3a/1au
B MTOBCeJJHEBHOM >KW3HU, TIPeAyTIPeKAeHUs IBJIeHU, HAaHOCSILHUX BPe[] 30pPOBbIO UesioBeka U
OKpY’Karolllen cpefie.

3agauu:

1.CdopmupoBaTthk 3HaHWE OCHOBHBIX MOHSATHH U 3aKOHOB XUMUWY;
2. BocrnutbiBaTh 0011jeuesioBeYecKyto KyabTypy;



3. Yuuth Habm01aTh, MPUMEHSITh TIOTyUeHHbIe 3HaHUS Ha TIPaKTHKe.
JIMYHOCTHBIMH pe3y/IbTaTaMH H3yueHusl rpeiMeTa «XuUMUsi» B 8 Kjacce SIBASIOTCS
c/leiyroliyie YMeHUs:

OCO3HAdBaTb €JWHCTBO U LE/JIOCTHOCTH OKPY>Xarolmero Mupd, BO3MOXHOCTH €TI0
TI03HaBaeMOCTH U 0OBSICHUMOCTHA Ha OCHOBE I,I[OCTI/I)KEHI/II‘/JI HAYyKH;

MOCTeTIeHHO BBICTPAaUBaTh COOCTBEHHOe 11e/IOCTHOe MHPOBO33pEHHe:  OCO3HaBaTh
MoTpeOHOCTE M TOTOBHOCTb K CamM0o00Opa30BaHMIO, B TOM UHC/Ie U B paMKax
CaMOCTOSITe/IbHOM JlesiTe/IbHOCTH BHE LIKOJIBI;

OLIeHMBaTh >KW3HEHHbIe CUTYallud C TOUKM 3peHusi Oe3ormacHOro obpasa >KHU3HH U
COXpaHeHUsl 3/J0pOBbS;

OLIeHMBATb 5KO0JIOTUYECKUI PHUCK B3aMMOOTHOILIEHUI UesioBeKa U NPUPO/bI.
(hopMHpOBaTh 3KOJIOTHYECKOe MbIIIeHHe: YMeHHe OLleHUBaTh CBOO JIesiTe/TbHOCTh U
TIOCTYTIKH [JPYTUX JIFOJel C TOUKH 3peHUs] COXpaHeHHsI OKPY Karoleld Cpefibl - rapaHTa
JKU3HU U Os1arononyyust mrojielt Ha 3emiie.

MeTtanpeaMeTHbBIMH pe3y/bTaTaMyd W3y4yeHUs] Kypca «XuUMUs» siBjisieTcsi (hOpMHUpOBaHUe
YHUBEpPCa/bHbIX yueOHbIX AeticTBuid (YYI).

PecyaamuegHble YYII:

CaMOCTOAATEe/THO OOHApy>KUBaTh W (HOPMYJIMPOBATh YueOHyH0 MpobieMy, onpeensTh
1jeJIb yueOHOM JesTe/TbHOCTY;

BBIJJBUTaTh BEPCUU PelleHHs MPOo06/ieMbl, 0CO3HABAaTh KOHEUHBIN pe3yJbTaT, BBIOMPATh
13 TIpe/|/I0’KeHHBIX U UCKAaTh CAaMOCTOSITE/IbHO CPeZCTBA JOCTIKEeHUs Liey;
COCTaB/ISATh (MHAWBUAYAIbHO WX B TPYTINE) TUIaH pelleHust Mpo0/ieMsl;

paboTass 1o TUIaHy, CBepsiTb CBOW [I€HCTBUSI C LeJIbl0 M, NPU HeoOXOAWMOCTH,
WCTIPaB/IATh OLIMOKHA CaMOCTOSITE/ILHO;

B [Iajiore C y4rTeseM COBEepLIEHCTBOBAaTh CaMOCTOSITENIbHO BbIPAOOTaHHbIE KPUTEPUN
OLIeHKHU.

IosHnasamenbHble YY/I:

aHa/IM3UpOBaTh, CPaBHMBATh, K/IAaCCU(PHULIMPOBATh W 00001IaTh (aKThl W SIBJIEHUSI.
BBISIB/IATE IPUUMHBI U C/I€/ICTBUS POCTHIX SIBJIEHUM.

OCYIIEeCTBJIATh CPaBHEHUE, K/IaCCU(PUKALIUIO, CAMOCTOSITE/IbHO BbIOMPAsi OCHOBAHUS U
KPUTEPUHU /151 yKa3aHHBIX JIOTUYEeCKUX OIepaLyii;

CTPOUTH JIOTMUECKOe pacCy)X/eHWe, BKJIOUalolllee yCTaHOBJeHWe TPUUMHHO-
C/Ie/ICTBEHHBIX CBS3€H.

Co3/laBaTh CXemaThyeCKhe MOjielld C Bbl/le/leHHeM CYIeCTBeHHbIX XapaKTepUCTUK
oObekTa.

COCTAaBJISATh T€3UCHI, Pa3/IMUHbIe BU/IbI T/IAHOB (TIPOCTHIX, CJ0XKHBIX U T.I1.).
npeoOpa3oBbIBaTh MH(GOPMALMIO K3 OJHOTO BH/A B pyrou (Tabiuily B TEKCT U TIp.).
YMeThb OTpe/IeNIATh BO3MOXKHbIE MCTOYHUKHA HEOOXOAMMBIX CBeJEHHUH, MPOU3BOAUTH
MOWCK MH(OPMaLMy, aHa/lIU3UPOBaTh U OLIeHMBaTh €€ J0CTOBEPHOCTb.

KommyHukamueHble YY/I:

CamocTosITe/NIbHO OPraHU30BbIBaTh YyueOHOe B3aMO/IeCTBHe B IpyTire (OnpejessTh obime
1]eJ1d, pacripefiefiiTh POJY, 10TOBapuBaThCsl APYT C APYTOM U T.[.).

IIpepMeTHBIMH pe3y/IbTaTaMHU U3yueHUs MpeiMeTa sIBJISIOTCS Crelytolie YMeHUs:
® OCO3HaHHe PO/ BelleCTB:
- OTpeJieNITh POJib Pa3/IMUYHbIX BELLleCTB B MPUPO/ie U TeXHUKE;
- OOBSICHATD POJIb BellleCTB B UX KPYTOBOPOTE.
® pacCMOTpeHHe XUMUUYEeCKHX MPOLIeCCOB:
- TIPUBOJUTH TIPUMEPhl XMMUYeCKUX TIPOLIeCCOB B TIPUPOJE;
- HaXO/IUTh UePThI, CBU/IETETLCTBYIOIIME 00 OOL[MX MpPHU3HAKaX XMMUYECKUX MPOLIeCCOB
Y UX pa3Iuusix.



® 1ICI0/Ib30BaHUe XUMUYeCKUX 3HaHUM B ObITY:

— 0OBSICHSITh 3HAUEHHe BEILeCTB B )KU3HU U XO3SHCTBe YesloBeKa.

® 00BSICHATH MHUP C TOUKH 3PEHHsT XUMUH:

— MIepeuUC/ISTh OTJIMUUTEe/TbHbIe CBOMCTBA XUMUUECKUX BeIIleCTB;

— pa3/nyaTh OCHOBHbIE XMUMUYeCKHe MPOLieCChl;

- orpe/ieNIsiTb OCHOBHbIE K/IaCChl HEOPraHUYeCKUX BellleCTB;

- IOHUMAaTb CMBICJI XUMUUECKHUX TEPMUHOB.

® 0OBJa/ileHHe OCHOBAaMU MeTO/IOB TT03HAHUSI, XapaKTePHBIX /IJis eCTeCTBEHHbIX HayK:

- XapaKTepr30BaTh MeTO/Ibl XUMUUeCKOM HayKu (Hab/to/ieHre, cpaBHeHHe, SKCITIePUMEHT,

v3MepeHue) U UX POJib B MIO3HAHWUM TIPUPO/IBI;

- TIPOBO/IUTh XUMHUUECKHEe OTIBIThI ¥ SKCIIEPUMEHTHI U 00BSICHATL UX Pe3y/bTaThl.

® yMeHUe OLIeHMBATh TIOBe/IeHHe ue/ioBeKa C TOUKHM 3PeHHs] XUMUUeCKOW 0e30MmacHOCTH 1o

OTHOILIEHHIO K UeI0BeKY U MPHUPO/e:

- WCII0/Ib30BaTh 3HAHWS XUMHUM TP COOMIOEHUM TIPAaBWJ/I MCII0/Ib30BaHUsSI OBITOBBIX

XUMUUECKHX Mperaparos;

— pa3/iMuaTh OracHble U Oe30racHble BelecTsa.

Pabouasi mporpamMma TIOCTpOEHa Ha OCHOBe KOHI[EHTPHUUECKOro TIoAxoza. JTO
JIOCTUTAeTCsl MyTeM BbIUJIEHeHHsl JUAAKTUUeCKOW eJVHULIbI — XUMHUeCKOTO 3/IeMeHTa - U
JanbHeWIIeM YCIOKHEHWW U pacllMpeHUM ee: 37eCb TaKOBbIMU BBLICTYMarOT (OPMbI
CyIIecTBOBaHUSI (CBOOOJHBIE aTOMbI, TIPOCTble W CJOXKHBIE Bel[ecTBa). B mporpaMme
YUWTBIBAETCS peann3alysi MeXIIpeJMeTHbIX CBsi3eid ¢ Kypcom ¢u3uku (7 Knacc) v Guosorum
(6-7 Knaccel), rhe AaeTcsi 3HAKOMCTBO C CTPOEHHeM aTOMa, XMMHUYEeCKOM OpraHu3aliiei KIeTKu
Y TIpoIjeccaMr 0OMeHa BellecTB.

OcHoBHOII (opmoO¥ opraHM3aluM y4eOHOro TMporecca SIBJSETCS KIaCCHO-YPOUHast
cuctemMa. B KadecTBe [OTO/IHUTENBHBIX (DOPM OpraHu3aliu 0Opa3oBaTeNbHOTO Tporecca
WCTIOJ/Ib3YeTCSl  CHCTeMa KOHCY/IbTAl[MOHHOM  TIOAJeP)KKU, WHIWBUJYATbHBIX  3aHITUM,
caMmocTosiTeslbHasi paboTa ydYaluxcsi C WCII0JIb30BaHWEM COBPEMEHHBIX WH(MOPMAIMOHHBIX
TeXHOJIOTUM.

[Tpeobnagaromeii hopMoii KOHTPOJISI BBICTYTIAIOT MMChMEHHBIM (CaMOCTOsITe/TbHbIE
Y KOHTPOJIbHBIE paboThI) ¥ yCTHBIN ompoc (cobecesoBaHue).

3a ocHOBy paboueil TporpaMMbl B3siTa TIporpamMMa Kypca XumMuu gy 8-11 kimaccoB
o61eobpa3oBaTe/ibHBIX  YUpeXXJeHud  (aBTOp O.C. TabpuesnsiH), peKOMeHOBaHHas
HenaprameHTOM o0Opa3oBaTeNbHBIX TPOTPAMM M CTaHAApPTOB 0O0Iero oOpa3oBaHUs
MuHucTepcTBa 006pa3oBanusi PO, onybmkoBaHHast u3zatesibcTBoM «Ipoda» B 2010 rogy.
[TpepnaraeMbie MaTepuasbl pa3paboTaHbl Ha OCHOBe aBTOpPCKOM rporpammbl O.C.I"abpuensiHa,
cooTBeTCTBYytOIel @DefepaTbHOMY KOMITOHEHTY ['OCy/lapCTBeHHOTO CTaHZapTa 00IIero
obpa3oBaHus ¥ fjomylieHHONW MuHucTepcTBoM 00pa3oBaHus U HayKu Poccutickor @enepariiu
(O.C.T'abpuenssin Ilporpamma Kypca xumuu gjsi 8-11 kmaccoB 006ijeobpa3oBaTebHbBIX
yupeXxieHul — 2-e u3/jaHue, mepepaboTaHHOe U fonoHeHHoe — M.: [Ipoda, 2010.).
[Tporpamme cootBetcTByeT yueOHUK O.C. "abpuesnsiHa : « Xumus 8 Kacc»
B nporpamMMmy BHeceHBbI ciiefiyIoliyie U3MeHeHUs:
1.YBe/1MueHo 4uC/I0 YacoOB Ha U3y4yeHue TeM:
- «BBegenue» 5 uacoB BMeCTO 4 UacoB 3a CUeT BK/IIOUeHUs NMPaKTHuecKux padbot Nel u Ne2.
- Tema 3 «CoenvHeHUs] XMMHUUECKHX S7€MEHTOB» 0 15 yacoB BmecTO 12 4acOB 3a CUeT
BK/TFOUEHHUs TIPakTUYeCcKUX paboT Ne3 u No5.
- Tema Ned «V3meHeHMs1, MPOMCXOsALIME C BelllecTBaMU» 12 yacoB BMecTo 10 yacoB 3a cuer
BKJTFOUEHUST TIPaKTU4YeCKOU paboThl Ned.
- Tema Ne6 «PactBopeHue. PacTBophl. CBOMCTBA PaCTBOPOB 3/1€KTPOJIUTOB» 22 yaca BMeCTO
18 wacoB 3a cueT BK/IFOUEHMs MpakTuuecknx pabotr Ne8, 9. Ipaktmueckass pabora Ne6,7
VCK/TFOUEeHBI, T.K. OTBITHI M3 3TUX pPabOT IMOBTOPSIIOTCS B TIPaKTHUeCKOM pabote Ne8.
Takum oOpa3om, MpakTUueckre pabOThI, COCTAB/SIOIIME TeMY 5 U TeMy 7, pacrpe/iesieHbl 10
JPYrMM TeMaM Kypca B COOTBETCTBMM C M3y4aeMbIM MaTepraioM 2.YBe/JHMUYeHO UMC/I0 YaCOB
Ha u3yuyeHue BBezeHwst /s M3yuyeHus: MHCTpYKTaka 1o TH mpaBun moBeseHust U paboThl B



KaOWHeTe XMMHWU. YMEHBIIEHO UYMC/IO YaCcOB Ha u3ydyeHHe TeMbl 1 «ATOMBI XUMHUECKUX
371eMeHTOB» C 10 4acoB 710 7 4yacoB, T.K. MOHsATHE 00 M30TOMAaX pacCMAaTpPUBAETCs Ha YPOKe
«OCHOBHBIE CBeJIeHUSI O CTPOEHUM aTOMOB». YBe/JIW4YeHO UYMC/I0 YacOB Ha M3yuyeHue TeMbl
Ne3«CoeiHeHUsT XMMHUUYECKUX 3JIEMEHTOB» B CBSI3M C TPYAHOCTSIMU B pelleHuM 3ajad Ha
HaxOoX/leHWe MacCOBOW [O/MU BelllecTBa. YBeJHUYEHO UKC/I0 YacoB Ha H3yuyeHHe TeMbl Ned
«/I3MeHeHus1, MPOUCXO/sIMe C BellecTBaMW», T.K. BK/IOUEHAa TeMa O MOHATUU CKOPOCTU
XMMUUECKON peaklMyd M BO3HUKAIOT 3aTPy/IHEeHUs MPY pacyeTax Mo YpaBHEHUSIM XUMHUYeCKUX
peakiiil. YBe/JIM4eHo Urc/o 4yacoB Ha usyueHue tembl NeS5« PacTBopenue u pactBopsl. OBPy,
T. K.IIPOBOAUTCSI TOZOBasi K.p. 3a KypCc 8 Kjacca M BO3HHMKAeT HEO0OXOAWMOCTb CHUCTEMHOTO
0000111eHMs BCero yueOHOro MaTeprasa U3y4eHHOTO 3a TOf.

3./3 aBTOpPCKOM TIpOTrpaMMbl UCK/TFOUEHA YacTh yueOHOro MaTepHasia, KOTOPbIM OTCYTCTBYET B
00s13aTe/IbLHOM MUHHMMYMe CO/IePKaHHUsI OCHOBHBIX 00pa30BaTe/IbHBIX MPOrPaMM IJisi OCHOBHOM
IIKOJIbI, TaKXKe MCK/F0UeHbl HEKOTOPbIe eMOHCTPALIMOHHBIE OMBITHI U JTabopaTopHbie PabOThI
13-3a HeJloCTaTKa BpPeMeHU Ha UX BBINOJIHeHHe TPy 2 yacax B HeJeslo, TakK KaK aBTOpCKas
rporpaMma IpejycMarpuBaet 2/3 yaca B HeZleJlto.

KoHKpeTHble TpeOOBaHHSI K YPOBHIO TIOJITOTOBKU BBIMTYCKHUKOB OTPEeeNeHbl /s KaXK[0ro
YPOKa U BKJIFOUEHbI B IOYPOUHOE IJIAHWUPOBaHKe.

B noypouHoM mnjiaHMpoBaHuM B rpade «V3yuaemble BOMPOCh» KYPCUBOM Bblfle/ieH MaTepuari,
KOTODBIM TIOJJIEXKUT W3yueHWI0, HO He BKJOYaeTcss B TpeboBaHWs K YPOBHIO TIOATOTOBKU
BbIITY CKHHKOB.

Temamuueckoe njiaHupoedHue no xumuu, 8 k1acc,
(2 uaca e Hedemo, ecezo 68 uacos)
YMK O.C. I'abpuensna.

Ne | HaumeHoBaHuUe TeMbl Bcero N3 aux

n/n 4acos
IIpakTuueckue padorsl | KoHTpoan YPOKH

HbIEe
paboThI

1. | Tema 1.BreyeHue 6 Nel,No2. ITpuémel 4
obpatieHus ¢
n1abopaTOpHBIM

0bopy/ZioBaHUEM M
Ha0J/TIO/IeH e 3a TOpsIIeH

CBEYO.
2. Tema 2. 7 K.p. Nel 6
ATOMBI XMMHUUYECKUX
3JIEMEHTOB
3. | Tema 3. 5 K.p. Ne2 5
IIpocTsle BeljecTsa
4. | Tema4. 16 Ne3. AHanus 1ouBbl U K.p. Ne2 13
CoeariHeHUs BO/IbI.
XHMUUECKUX I7IEMEHTOB Ne4. TIpuroTtoB/ieHve
pacTBopa caxapa C
3a/JaHHOM MacCOBOM
[loJield paCTBOPEHHOTO
BeLeCTBa.
5. | Tema 5. 12 Ne5. IIpusHaku K.p. Ne3 10
W3meHeHus, XUMHUUECKUX PeaKIUi.

TIPOUCXOZSIIINE C
BeIl[eCTBaMH.




6. Tema 6. 22 Ne6.CBoMCTBa KHCJIOT, HUroroBas 19
PacTtBopenue. OCHOBaHUM, OKCH/IOB U K.p. Ne4
PactBoprl. CBoiicTBa coJieit.
pacTBOpPOB Ne7. Perienue
3/1eKTPOJTUTOB. JKCTepUMeHTaTbHBIX
3ajau.
Hroro: 68 6 4 58

COJEPXAHUE N3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBegenue B xuimuio (6 u)

XuMUsI — HayKa O BellleCTBaX, MX CBOMCTBAX U MpeBpallleHUsIX.

[loHsiTHE O XWMHUYECKOM 3jeMeHTe W (hopMax ero CyIleCTBOBaHUS: CBOOOZHBIX
aToMax, MPOCTHIX U CJIOXKHBIX BelljeCTBa

[MpeBpaitjenust BeljecTB. OTIMUMe XUMHUECKUX peaklUid OT (U3NUeCKUX SIBIeHUI.
Posib XUMUM B )KU3HU YeloBeKa.

Kpatkue cBefieHUs1 U3 UCTOPUU BOSHUKHOBEHUS U Pa3BUTUSI XUMUU.

Xumnueckasi CUMBOJIMKA. 3HAaKM XUMHUECKUX 3/IeMEHTOB U TPOUCXOXKIEHWe HX
Ha3BaHuM. Xumudeckre (popmysibl. MHAEKCH U Ko3pduieHTsl. OTHOCUTebHbIE aTOMHast U
MOJIeKyJ/IsIpHasi MacChl. PacueT MacCcoBO# 10/ XUMHUECKOT0 3jieMeHTa 1o (hopMyJie BelljecTBa.

[Mepuouueckasi cucTeMa XumMuueckux 3emMeHnToB [l. V. MeHieneeBa, ee CTPYKTYypa:
Masible ¥ OOoJibIlIe TIepUO/IbI, TPYIIBI U TIOATPYIIGI (T/1aBHast ¥ mobouHast). [leprioanyeckast
cucTeMa Kak CIpaBOYHOe 1ocobue f1Jisi TIoy4eHus: CBe/leHU 0 XMMUYeCKUX d/leMeHTax.

PacuérHpie 3agaum. 1. HaxoxzeHue OTHOCUTE/NIBHOM MOJIEKY/ISIPHOM MacChl
BellleCTBa I0 ero XuMHuueckou ¢opmyse. 2. BbluncieHre MacCOBOW [0/ XUMHUECKOTO
5/IeMeHTa B Bell[eCTBe I10 ero popmyiie.

IIpakTnuyeckasa pabdora Ne 1
[TpaBusia TexHUWKWA Oe30macHOCTH TIpu paboTe B XuMHUecKoM KabuHerte. JlabGopaTopHoe
obopy/loBaHe U obpallieHe C HUM.

IIpakTHueckas pa6ora Ne 2
HabsmoeHuie 3a ropsiiieli cBe4oi.

HQEHMETHBIE pe3y/1bTdThI 06¥‘IEHI/IH

Yvyawmiics Jo/DKeH ymMemn:

® LCMOJ/Ib30BaTb TPUA XapaKTepUCTHUKE BeIeCTB TIOHSATHS: «aTOM», «MOJIeKyJia»,
«XUMHUYECKUU 3/IeMEeHT», «XUMHUUeCKUW 3HaK, WM CUMBOJI», «BELIECTBO», «IPOCTOe
Bell[eCTBO», «CJI0)KHOe BellleCTBO», «CBOWMCTBA BeILECTB», «XUMUUECKHe SIBJIEHUSI»,
«hU3nUecKre sIBIEHUsS», «KO3(D(PUIIMEHThbI», «HWHIEKChI», «OTHOCHTE/bHAs aTOMHasl
Macca», «0THOCUTe/TbHasi MOJIEKY/IsIpHasi MacCa», «MacCoBasi /107151 3/ieMeHTa»;

® 3HaTh: NpeJMeTbl U3yUeHUs] eCTeCTBeHHOHAYYHbIX AUCLMIVIMH, B TOM UUC/Ie XUMUU;
XUMHYeCKUe CUMBOJIbI, UX Ha3BaHUs U TPOU3HOILLIEHUE;

® KJjacCU(PUIMPOBaTh BellleCTBa M0 COCTaBY Ha MPOCThIE U C/IOJKHBIE;

® pa3/uyaTh: TeJla U BellleCTBa; XUMUUECKU 3/IeMeHT U TPOCTOe BelleCTBO;

® OMUCHIBaTh: (DOPMBI CYIIIECTBOBAHUS XWMHUECKUX 3/IEMEHTOB (CBOOO/HBIE aTOMBI,
MPOCThIe BeIlleCTBA, C/IOXKHBIE BeljecTBa); TabsuuHyro ¢opmy Ilepuoguyeckoii
CHCTeMBbl XWUMUYECKMX JJIEMEHTOB; TI0JIO)KeHWe »3ieMeHTa B Tabmuie [l U.
MeHjeneeBa, UCMO/b3ysl TIOHSITUSI «TE€PUOZ», «TPYIa», «IJIaBHasi TO/rPyIINa»,
«11000YHast TTOATPYTIa»; CBOMCTBA BEIIeCTB (TBEP/BIX, KUAKUX, Fa3000pa3HbIX);




® OOBACHATH CYIIHOCTh XUMHUYECKUX SIBJIEHWH (C TOUKH 3PeHHsi aTOMHO-MOJIEKY/ISIPHOTO
YUeHHsI) U UX MPUHLIMITHA/ILHOE OT/IMUMe OT (GU3UUECKUX SIBIEHUM;

® XapaKTepu30BaTh: OCHOBHbIe MeTOJbl UW3yueHWs eCTeCTBEHHbIX AWCLUIIH
(HabmrosieHMe, SKCIIEPUMEHT, MO/Ie/TMPOBAaHKe); BEILEeCTBO TI0 €ro XUMHUeCcKOn
dbopMysie corjsacHO TMJlaHy: KayeCTBEHHBIM COCTaB, THIT BelecTBa (TIPOCTOe WU
C/IO)KHOE), KOJIMYEeCTBEHHBI COCTaB, OTHOCUTebHAas MOJIEKyJsipHasi — Macca,
COOTHOILLIEHWE MAacC 37IeMeHTOB B BeIlleCTBe, MacCOBBIe [IOJIM 3JIEMEHTOB B Bell[eCTBe
(/1S CJTO>KHBIX BEIIECTB); POJIb XUMHUH (TIOJIOXKUTEIbHYIO U OTPULIATE/TbHYI0) B >KU3HU
YesioBeKa, apryMeHTHPOBATh CBOe OTHOIIIEHHE K 3TOU 1pobiieme;

® BBLIUMC/ISTH OTHOCHUTE/IbHYIO MOJIEKYJ/ISIPHYH) MacCy BeIlecTBa W MacCCOBYHO OO
XUMHYECKOTO 3/IeMeHTa B COeJUHEHUsIX;

® [POBOAWUTL HAO/IO/IEHUS] CBOMCTB BEIIECTB U SIBJIEHH, IPOUCXOAIINX C BEIleCTBAMU;

e cobmofaTth TIpaBW/Ia TEXHUKH 0e301acHOCTH TIpU TIPOBeJeHWM HaOMofeHud U
71ab0paTOPHBIX OITBITOB.

METaHPEﬂMETHbIe Pe€3y/1bTaThbl 06y‘IEHI/IH

Yuaiuiics Jo/DKeH ymemb:
e ornpefesATh MPOOTEeMBI, T. €. YCTaHaBIMBATh HECOOTBETCTBHE MEXAY >KelaeMbiM M
JIeNCTBUTE/IbHBIM;
COCTaBJISITh CJIOXKHBIM TJIaH TEKCTa;
BJIa/leTh TaKUM BU/IOM W3J/I0’KEeHUS TeKCTa, KaK TTIOBEeCTBOBAHME;
T10/], PyKOBOZICTBOM YUHTe/Isl IPOBOJUTDL HETOCpeiICTBeHHOe HabJroieHue;
T10/], PYKOBO/ICTBOM yuUTe/IsI 0O(OPMJIATL OTUET, BK/TFOUAIOIIUI ONMcaHue Hab/IroieHus],
ero pe3y/bTaToB, BLIBO/IOB;
® 1CTOJIb30BaTh TaKOW BUJ MBICJIEHHOTO (M[ealbHOT0) MO/eIMPOBaHus, KakK 3HAaKOBOe
Mo/Ie/IMpOBaHMe (Ha MprMepe 3HaKOB XMMHUeCKUX 37IeMeHTOB, XUMHUUeCKuX (hopmyn);
® UCMOJIb30BaTh TaKOW BHJ, MaTepualbHOTO (MpeAMETHOr0) MO/e/IMPOBaHus, KakK
¢bu3nueckoe MoZie/lMpoBaHye (Ha puMepe Mo/le/TMPOBaHusl aTOMOB U MOJIEKYJ);
T0JIyuyaTh XUMUUECKYH0 MH(POPMAL[MIO U3 Pa3/IMUHbIX UCTOYHUKOB;
oripe/iesiATh 0OBEKT U acTieKT aHain3a U CUHTe3a;
OTIpe/ieIATh KOMIIOHEHThI 00BhEKTa B COOTBETCTBUHM C aCITIeKTOM aHa/Iu3a U CUHTe3a;
OCYIL[ECTBJISITH KAUeCTBEHHOE 1 KOJIMUeCTBEeHHOe OTHMCaHue KOMITIOHEHTOB 00BeKTa;
OTIpe/IeJIATh OTHOIIEHUsI 00BbEKTa C [PYTUMH 00bEeKTaMH;
OTIpe/IeJIATh CyIleCTBeHHbIe PU3HAKU 00BeKTa.

Tema 2. ATOMBI XMMHUYECKHX 3/1eMeHTOB (6 u)

AToMBI Kak hopMa CyIIleCTBOBaHUSI XUMUUECKUX 37ieMeHTOB. OCHOBHbBIE CBe/IEHHS O
CTpPOeHHH aTOMOB. [loKa3aTe/lbCTBa CJOXKHOCTH CTpoeHUss aTomoB. OrmbITel Pe3epdop/a.
[InaHeTapHas Mozie/lb CTPOeHUsI aToMa.

CocTaB aTOMHBIX s/ep: MPOTOHbI U HeWTpOHbL. OTHOCWTE/NbHas aTOMHas Macca.
B3aumoCBs3b NOHATHIN «ITPOTOH», KHEUTPOH», «OTHOCUTE/IbHAs! aTOMHAasi Macca».

Vi3MeHeHre uuc/ia TIPOTOHOB B siipe aToMa - 0Opa30BaHWe HOBBIX XHMHUECKUX
3/1eMEeHTOB.

Vi3MeHeHre uuc/ia HEUTPOHOB B sifipe aToMa - oOpa3oBaHue KM30TOmNoOB. CoBpeMeHHOe
onpejeneHue TIOHSATUSI «XUMUYECKUH 3/1eMeHT». M30Tonbl Kak pa3HOBUAHOCTA aTOMOB OJJHOTO
XUMHYECKOI0 3/1eMeHTa.

OnekTpoHbl. CTpOEHHE 3/IEKTPOHHBIX 000/I0UEK aTOMOB XUMHUUECKUX 3/1eMeHTOB Nel-
20 nepuoauyeckoit cuctembl [. V1. MeHgeneeBa. [ToHsATHe O 3aBepilieHHOM U He3aBepIlleHHOM
3/71eKTPOHHOM CJ10€ (3HepPreTU4eCcKOM ypOBHE).

ITepuoguueckass cuctemMa xuMuuyeckux 3jemeHToB [I. M. MeHzeneeBa M CTpOeHHe
aTOMOB: (PU3MUECKU CMBIC/ TIOPSJKOBOTO HOMepa 3/eMeHTa, HOMepa TpYIIbl, HoMepa
repuo/a.



Vi3MeHeHre uKC/ia 3/IEKTPOHOB Ha BHEIIHEM 37eKTDOHHOM YDOBHE aToMma
XUMUYECKOTO 3J/IeMeHTa - 00pa30BaHME TOIOKUTELHBIX U OTPULIATE/bHBIX HMOHOB. VIOHBI,
oOpa3oBaHHbIe aTOMaM{ METa/I/IOB U HeMeTasuioB. [IpUUMHBI W3MeHeHUs MeTal/IMuecKuX U
HeMeTa/JTMYeCKHUX CBOMCTB B TIEPUO/AX U IPYTINaXx.

OOpa3oBanve OuHapHbIX coequHeHWM. I[loHaTve 006 wWOHHOW CBsi3u. CXeMbl
o0pa3oBaHUsI IOHHOU CBSI3H.

B3auMo/ieiicTBie aTOMOB XWMHYeCKUX 3JIeMEHTOB-HEMETA/ZIOB MeXIy coboi -
oOpa3oBaHMe /IByXaTOMHBIX MOJIEKYJl TIPOCThIX BeljecTB. KoBajieHTHasi HerosisipHast
XUMHYecKast CBSI3b.

ONeKTPOHHBIE ¥ CTPYKTYPHbIE (POPMYJIBI.

B3auMo/ieiicTBie aTOMOB XMMHWYeCKUX 3JIeMEHTOB-HEMETA/ZIOB MeXIy coboi -
oOpa3oBaHWe OWHApDHBIX COEJUHEHWN HeMeTas/uIoB. OJIeKTPOOTPULIATeNbHOCTh. [loHsTHE O
KOBaJIEHTHOM TI0JISIPHOM CBSI3U.

B3aumopielicTBe aTOMOB XUMWUYECKHUX 3/IeMEHTOB-METa/VIOB MeXAy Co0oil -
oOpa3oBaHMe MeTa/UTMUeCKUX KPUCTA/IOB. [ToHSITHE 0 MeTa/UTMYeCKOM CBSI3U.

JdemoHcTpanuu. Mosienli aTOMOB XUMHUUECKUX 371eMeHTOB. [leproanueckasi cucteMa
XAMUYeCKUX 3yiemeHToB /1. V1. MeH/eseeBa.

HQEEMETHBIE pe3y/ibTaThbl 06¥‘—IEHI/IH

Yuyaiuiics J0/mKeH yMemn:

® JCNO/Ib30BaThb IIPM XapakKTepPUCTUKe aTOMOB IIOHATHS: «IPOTOH», «HEUTPOH»,
«37MIeKTPOH», «XUMUYECKUM 3/IEMEHT», «MaCCOBO€ UYMC/IO», «U30TOI», «3JIEKTPOHHBINU
CJIOW», «3HEPreTUUeCKUN YPOBEHb», «3/IeMEHThbI-MeTasl/Ibl», «3/IeMeHThbI-HEMeTa/l/lbl»;
IIpU XapaKTepUCTHKe BeILeCTB IMOHATUS «HUOHHAs CBS3b», «HOHBI», «KOBAJEeHTHAas
HeroJisipHasi CBfA3b», «KOBAJIEHTHAas IOJIAPHAsA CBsA3b», «3JIEKTPOOTPULIATE/IEHOCTD,
«BaJIEHTHOCTb», «MeTa/UInuecKas CBS3b»;

® ONUCHIBaTh COCTaB U CTPOEHHE aTOMOB 3/IEMEHTOB C MOPAAKOBBIMU HOMepamu 1—20 B
[Teproanueckoii cucteMe xuMuueckux 3nemeHToB 1. I. MeHgeneeBa;

® (COCTaB/ATH CXeMbl paclpefie/leHUs] 3/1eKTPOHOB II0 3/IeKTPOHHBIM  C/I0SIM B
3/IeKTPOHHON 000/104Ke aTOMOB; CXeMbl 00pa30BaHUSI PA3HBIX THIOB XUMHUECKOH
CBs13U (MOHHOM, KOBaJIEHTHOM, MeTa/l/THUeCKO);

® OOBACHATH 3aKOHOMEPHOCTH W3MeHEeHMs] CBOMCTB XMMMUECKHX 3/IeMeHTOB (3apsifioB
s[lep aTOMOB, UM(JIa 3/IeKTPOHOB Ha BHEILIHeM JIEKTPOHHOM CJ10€, YACJ/IO 3arl0/IHSIeMbIX
3/IKTPOHHBIX CJIOeB, paZuyC aToMma, 3/1eKTPOOTPULIATEe/IbHOCTb, MeTa//InyecKue U
HemeTa/lJIMueCcKre CBOMCTBA) B Mepuojax M rpymnmnax (r7aBHbIX nogrpymnmnax) Ilepuo-
JMYeCKOW CUCTeMbl XUMUUeCKUX 371eMeHTOB [I. V. MeHienieeBa C TOUKU 3peHHsI TEOPUU
CTPOEHHUsI aTOMa;

®* (paBHMBAaTb CBOMCTBA aTOMOB XHWMHYECKMX 3JIEMEHTOB, HaxXOASIIUXCS B OJHOM
nepyuozie WX I1aBHOW nogrpyrmme Ilepuosyryeckol CUCTeMbl XMMHUYECKHUX 371eMEHTOB
O. W. MengeneeBa (3apsioB siiep aTOMOB, YWC/a 5/IKTPOHOB Ha BHeLIHEM
3JIGKTPOHHOM  C/I0€, YMCJIO 3allO/IHAeMbIX 3JIEKTPDOHHBIX CJIOeB, pajuyC aroMma,
371eKTPOOTPULIATE/IbHOCTD, META/I/IMUeCKHe U HeMeTa/UTnuecKre CBOMCTBA);

® [aBaThb XapaKTePUCTUKY XMMHUUECKHX JIEMEHTOB 10 UX I0JIOKeHUI0 B [leproguueckon
CUCTeMe XUMHUUecKUX 3yieMeHTOB [I. V. MeHpeneeBa (XUMHUUeCKUM 3HAK, MOPSAKOBbIN
HOMep, Mepuo/, rpyIa, NoArPpyIa, OTHOCUTe/IbHAsE aTOMHAs Macca, CTpOeHue atoma
— 3apsif s7pa, YKMC/IO0 TPOTOHOB M HEUTPOHOB B sifipe, 00Iee UYHC/IO 3JIEKTPOHOB,
pacripeiesieHle 371eKTPOHOB T10 37IeKTPOHHBIM CJI0SIM);

® ompezesATb TUM XUMUYECKOH CBSI3U 110 (pOpMyJie BellleCTBa;

® TIPUBOJUTH IPUMEPHI BellleCTB C pa3HbIMU TUIIAMA XUMHYECKOHN CBSI3H;

® XapaKTepu30BaTh MeXaHW3Mbl 00pa30BaHUs KOBaJeHTHOW CBsi3u (0OMeHHbIN), MOHHOM
CBSI3U, MeTa/I/INUeCKOH CBSI3H;

® yCTaHaB/AMBaTh NIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M: COCTAB BeLeCTBa — TUIl XMMUUECKON
CBSI3U;

® cocTaBssiTh (POpMyJibl OMHAPHBIX COeMHEHUH 110 Ba/IeHTHOCTH;



®  HaXOJUTb BaJIEHTHOCTh 371EMEHTOB M0 (hopMyJie OMHAPHOTO COeHEHHSI.
MeTtanpeMeTHbIe pe3y/IbTaThl 00yueHust

Yuyaruuiicsi J0/KeH yMemb:
* (opmymMpoBaTh TUIIOTE3Y TIO PelleHHI0 TIpobsiem;
® COCTaBJSITH TUIaH BBITIOJIHEHUs] yueOHOM 3ajauu, pellieHUsi Tpo0JieM TBOPUECKOTO U
TIOMCKOBOI'0 XapaKTepa, BLITIOJIHEHUsI IPOeKTa COBMECTHO C YUUTesIeM;
®  COCTaBJISITh TE@3WChI TEKCTA;
® Bja/IeTh TaKUM BHJIOM H3/I0’K€HUS TEKCTa, KaK OIMCaHUe;
®  HCI0/Ib30BaTh TaKOW BUJ] MBICJIEHHOTO (MeasbHOT0) MOZETUPOBaHUs, KaK 3HAKOBOe
Mo/ie/TMpOBaHKe (Ha MpUMepe COCTaB/IeHHsI CXeM 00pa30BaHUsl XUMUUECKOU CBSI3N);
® 1ICIIONb30BaTh TaKOW BHWJ, MaTepuaJbHOTrO (TIpeIMeTHOT0) MO/Ie/IMPOBaHuUs, Kak
aHaJIoroBOe MO/le/TMpOBaHue;
® 1ICIIONb30BaTh TaKOW BHWJ] MaTepuaJbHOTro (TIpeIMeTHOT0) MO/Ie/IMPOBaHus, Kak
¢dusmueckoe Mo/ienlpoBaHue (Ha MpUMepe Mojiernield CTPOeHUsI aTOMOB);
oTipe/iesiATh 0ObEKTHI CPABHEHUS U aCTieKT CpaBHeHHUsI 00HeKTOB;
BBITOJIHSATE HETI0JTHOe OJJHOJIMHeNHOe CpaBHEHUE;
BBITIOJTHSITh HETIOJTHOe KOMITJIEKCHOe CpDaBHEHHE;
BBIMOJIHSATh MOJIHOE O/IHOJIMHEeHOe CPaBHEHUe.

Tema 3. IIpoctbie BemecTBa (54)

[TonoxkeHue MeTal/IOB W HEMETA/VIOB B TEPUOJUYECKOHM CHUCTEME XUMHUYECKHUX
snemeHtoB [I. V. MeHgeneeBa. BaxHellllve MpoOCTble BellecTBa - MeTa/Ulbl: JKese3o,
aJIFOMUHUM, KasblIUH, MarHuii, HaTpui, Kanui. O61ue Gpusnueckye CBOHCTBA METAJIIOB.

BakHelilve MpoCThbie BelleCTBa - HemMeTasllbl, 0Opa30BaHHbIe aTOMaMU KHCJIOpPO/a,
BO/IOPO/Ia, a30Ta, cephl, Gocdopa, yrieposa. CriocoOOHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB K
00pa30BaHUI0 HECKOJIbKHMX TIPOCTHIX BeIeCTB - a/JIOTPONuUs. AJIZIOTPOINHbIE MoU(UKaLUU
Kucaoposa, ¢docdopa u osoBa. MeTanimueckue W HeMeTa/yIduecKue CBOMCTBA MPOCTHIX
Bell[eCTB. OTHOCUTE/IBHOCTD Jle/IeHUs] TIPOCTHIX BeleCTB Ha MeTaJl/ibl U HeMeTasl/lbl.

ITocrostHHas ABorazpo. Kommuectso Bemectsa. Monb. MonsipHas macca. MonsipHbIit
00beM ra3000pa3HbIX BelljecTB. KpaTHble eJUHULILI KOMYECTBA BellleCTBa — MU/UIUMOJb U
KWIOMOJIb, MWUIAMOJISIDHasE Y KWIOMOJISIDHasE MacChl BeleCTBa, MWIIMMOJISIDHBIA U
KWAJIOMOJISIPHBINM 00BeMbl ra3000pa3HbIX BeleCTB.

PacueTsl ¢ UCMOIB30BaHUEM TOHSITUM «KOJIMYECTBO BellleCTBa», «MOJISIDHAsi Macca»,
«MOJISIPHBIA 00BEM Ta30B», «IIOCTOSTHHAsE ABOTaZpo».

PacuerHnblie 3agauu. 1. BriuncieHue MOJIIPHOM MacChl BEIECTB MO XUMUYECKHUM
¢dopmynam. 2. PacueTbl C MCHOIb30BaHUEM IIOHSTHUM «KOJIWYECTBO BeLECTBa», «MOJSIpHast
Macca», «MOJISIpHBIH 00beM Ta30B», «IIOCTOSTHHAsE ABOTa/IpO».

JeMoHcTpanuu. HekoTopble MeTasuibl M1 HeMeTasl/Ibl KOJIMUeCTBOM BelllecTBa 1 MOJIb.
Mogjens MosipHOTO 00beMa Ta3000pa3HbIX BEIeCTB.

HQEAMETHI)IE pe3y/ibTAThbI 06!‘-IEHHH

Yualuiicsi Jo/DKeH ymMemb:

®  1CI0/Ib30BaTh NPU XapaKTepUCTHUKe BeIeCTB MOHATHUS: «MeTasljbl», «IJIACTUYHOCTbY,
«TEeTUIONPOBOJHOCTb»,  «3JIEKTPONPOBOJHOCTb»,  «HEMeTas/Ulbl»,  «aJJIOTPOIIHSI»,
«aIoTPOMHbIe BUOW3MeHeHUs], WX MOAU(DUKALTUN»;

® ONWChIBaTh TIOJIO)KEHHWE  5/IEMEHTOB-METa//IOB W 37IeMEeHTOB-HEMETa/UIOB B
[Teproanueckoii cucteMe xuMuueckux 3nemeHToB . . MeHnzeneeBa;

®  KJacCU(QULMPOBATh MPOCTHIE BEIlleCTBAa HAa MeTasl/Ibl U HeMeTallJlbl, 37IeMEHThI;

® ormpefessTh MPUHAAIEKHOCThL HEOPraHUUeCKUX BeleCTB K OJHOMY W3 M3yUeHHBIX
KJIaCCOB — MeTaJl/Ibl U HEMeTasl/Ibl;

® /I0Ka3bIBaTb OTHOCUTE/ILHOCTD [le/ieHUs TIPOCThIX BelljeCTB Ha MeTasl/ibl U HeMeTaJsllbl;

® XapaKTepu30BaTh 001Ire hr3nUecKHe CBOMCTBA METAJIJIOB;



® yCTaHaBIMBAaTb TPUUYMHHO-C/IE€JCTBEHHbIe CBSI3W MeXJy CTpDOeHMeM aromMa |
XUMUYECKOH CBSI3bIO B TIPOCTBIX BEILECTBAX — MeTa/l/laX ¥ HeMeTasuiax;

® 00BACHATH MHOTOOOpa3ye MPOCTHIX BEI[eCTB TaKUM (PAaKTOPOM, Kak asyIoTPOITHS;

® ONMUCHIBAaTh CBOKMCTBA BelrlecTB (Ha TpUMepax TPOCTBIX BEIECTB — METalJIoB U
HeMeTaJslIoB);

® CoOsofaTh TIpaBW/Ia TEXHUKM 0€30MacHOCTH TIpU TIPOBEAEHUH HAOMIOJeHUH |
71a60paTOPHBIX OMBITOB;

®  KCII0/Ib30BaTh TP PEIIeHWM PacueTHBIX 3a/lau TOHSTHS: «KOJUUYECTBO BEIeCTBa»,
«MOJTb», «TIOCTOSIHHAsE ABOTa[[pO», «MOJISIPHasi MaccCa», «MOJIPHBbIM 00BbEeM Tra3oB»,
«HODMaJIbHbIE YCJIOBUSI»;

® [POBOAUTHL PACUeThI C UCITOJIb30BaHUEM TIOHSTHH: «KOJMUYEeCTBO BeIleCTBa», «MOJISpHasI
Macca», «MOJISIpHbIN 00beM ra30B», «IIOCTOSTHHAsE ABOTa/Ipo».

METaHPEﬂMETHbIe Pe€3y/1bTaThbl 06y‘IEHI/IH

Yuanmiica Jo/mKeH ymemb:
®  COCTaB/ISITh KOHCIIEKT TEKCTa;
®  CaMOCTOSITe/IbHO UCII0/Ib30BaTh HETIOCPe/ICTBEHHOe HAa0/I0IeHue;
® CcaMOCTOSITeTbHO O(OPMJISITH OTUeT, BKJIIOUAKOIIMIN OrucaHue HabrofeHus, ero
pe3y/IbTaTOB, BLIBO/IOB,;
BBITIOJTHSITh MIO/THOE KOMIUIEKCHOE CpPaBHEHHE;
BBITIOJTHSITH CPaBHEHHE TI0 aHaIOTUU

Tema 4. CoeguHeHUs] XUMHUECKHX 3/IeMeHTOB (16 u)

Crenenb okucneHnus. OnpeziesieHue CTeNleHW OKUC/IEeHUS! 371eEMEHTOB N0 XUMHUYEeCKOU
dopmyne coeguHenus. CocraBieHve (opMysn OMHApHBIX COeJMHEHWH, OOLMii crocobd ux
HasbiBaHUs. bvHapHble CoefVHEHUs: OKCUJbI, XJOpuAbl, Cyabpuel u Ap. CocTaBieHUe UX
¢dopmyn. IlpeicraBuTesd OKCHZOB: BOJA, YIJIEKUCAbIA Tra3 M HerauleHas M3BeCTb.
[IpescTaBuTeNN 1ETYYUX BOJOPOAHBIX COAUHEHWI: XJIOPOBOIOPOJ, U aMMUaK.

OcHoBaHMsl, UX COCTaB M Ha3BaHWs. PacTBOPMMOCTb OCHOBaHW B Boge. Tabsuiia
pPacTBOPUMOCTH TUJPOKCHUJO0B U coneld B Boge. [IpeacraButeny 1jenoveit: rujpoKCH/bl HATpUs,
Kamms U Kanblys. [ToHATHe 0 KaueCTBeHHBIX peaklysx. VIHaukatopbl. V3meHeHHe OKpacKu
VH/MKaTOPOB B LL[eJIOYHOM Cpeje.

Kucnotsl, ux coctaB u Ha3BaHus. Knaccudukauus kucaort. IlpepcraBuTenn KUC/IOT:
cepHasi, CO/IsTHas U a30THasl. VI3MeHeHHe OKpacKy MHAWKATOPOB B KMCJIOTHOM Cpefie.

Comnu Kak Npou3BO/IHbIE KUC/IOT U OCHOBaHWU. X cocTas 1 Ha3BaHus. PacTBOpUMOCTB
coneii B Bojie. [IpeficTaBuTeU cosieil: Xx1I0puj HaTpusi, KapOboHaT U docdaT KambLys.

AMopdHble U KpUCTa/yInuecKre BellecTBa.

MexMoneKy/sipHble B3aUMOZENCTBUS. TUMbl KPUCTAJ/IMUECKUX peIlIeTOK: WOHHas,
aTOMHasl, MOJIeKy/IsIpHasg M MeTa/ulnyecKas. 3aBUCUMOCTb CBOMCTB BellleCTB OT THUIIOB
KPUCTa/UTMUYeCKUX peLIeTOK.

BemjectBa MOJIeKy/IIDHOTO M HEMOJIEKYJ/ISIDHOTO CTPO€HUSl. 3aKOH ITOCTOSIHCTBA
coCTaBa /iJIsl Bell[eCTB MOJIEKYJ/IIPHOI'O CTPOeHUS.

UucTele BeljecTBa U CMecH. [IpuMepbl KUIKUX, TBEPABIX M ra3000pa3sHbIX CMeCew.
CBOJiCTBa UMCTBIX BellecTB U cMeceid. MIx coctaB. MaccoBasi 1 oObeMHasi 10/ KOMITOHEHTa
cmecu. Pacuetsl, CBsi3aHHBIE C UCTI0/Ib30BaHUEM ITOHATHS OJIS.

PacuérHblie 3ajaun. 1. PacueT mMaccoBoii M 00BEMHOM [10/iel KOMIIOHEHTOB CMeCH
BelecTs. 2. BblunMciieHMe MaccoBOM [0/ BellleCTBa B pacTBOpe II0 M3BeCTHOW Macce
pPacTBOPEHHOI'0 BelljeCTBA U Macce pacTBopuTtesisa. 3. BeluncieHue maccbl pacTBOPSIEMOIO
BeIllecTBAa M pACTBOPUTE/NS,, HeOOXOAWMBIX /s TIPUTOTOB/IEHUSI OTpeZie/IeHHONW Macchl
pacTBopa C M3BeCTHOM MacCOBOM Jl0/iel PACTBOPEHHOT' 0O BellecTBa.

JdemoncTpamuu. OOpasubl OKCHUJOB, KHUCIOT, OCHOBaHWMN U conmell. Mopenu
KPUCTA/UTMUECKUX DEIIeTOK XJIOpuja Harpusi, anmasa, okcuzaa yraepozaa (IV). Crocobwr
pasziesieHusl CMeCcel, AUCTU/UIALIAS BOZBI.



JIabopaTopHbIe OnbITHI. 1. 3HAKOMCTBO C 0Opa3llaMy BeIeCTB pa3HbIX K/IaCcCoB. 2.

Pa3penenue cmeceit.

INpakTHueckas pa6ora Ne 3.AHanu3 MOUBHI U BOABI.
IIpakTnueckasa pabdora Ne 4.[1purotoejeHue pacTBOpa caxapa C 3aJaHHONM MacCOBOM

,Z[OHEﬁ PaCTBOPDEHHOI'0 BellleCTBa.

HQEQMETHBIE pE3y/JIbTATbI Oﬁy‘IEHI/Iﬂ

Yuyaluiicsi J0/KeH yMemb:

WCMO/Mb30BaTh TPU  XapaKTepUCTUKe BeIeCTB TIOHSATHUS: «CTeleHb OKUC/IeHUs»,
«BaJIeHTHOCTb», «OKCH/IbI», «OCHOBAHMsS», «IIeJI0UM», «KAaueCTBEHHAs peaKIivs»,
«UHIUKATOP», «KUCJIOTBbD», «KUCIOPOJCOZEpsKalljie KHUC/IOThI», «OeCKUCIOpOoJHbIe
KUC/IOThI», «KWACJIOTHasi Cpefla», «Ile/l0YHas cpefja», «HeWTpajbHas Cpefia», «IIKaia
pH», «comu», «aMopdHble BeIeCTBa», «KPUCTA/IMUECKHE BeIeCTBa», «KPUCTal-
MUuUecKasi — pellleTKa»,  «MOHHas  KpUCTa//TMueckass  pellleTKa»,  «aTOMHas
KPUCTa/UTMUeCKasi  pelieTka»,  «MOJIeKYJIsIpHasi ~ KPUCTa/UTMYeCcKas  pelleTKa»,
«MeTaJuTnyecKast KpUCTa//THUecKasi perieTka», «CMech»;

K/IacCU(ULIMPOBaTh CI0XKHbIe HeopraHWueckue BellecTBa I0 COCTaBy Ha OKCH/[B,
OCHOBAaHHUS$I, KUC/IOTBI ¥ COJIM; OCHOBAHUSI, KMCJIOThI M COJTH TI0 PAaCTBOPUMOCTU B BOJE;
KWC/IOTHI TI0 OCHOBHOCTH M COJIepP>KaHUI0 KMCJIOPO/a;

OTIpe/IeJIATh TIPUHAZJIE)KHOCTh HEeOPraHWYeCKUX BeIeCTB K OJHOMY W3 H3YyUYeHHBIX
K/1aCCOB (OKCH/IbI, JIeTyure BOJOPOJHbIe COeIMHeHUs, OCHOBaHUS, KUCIOThI, CO/IN) TI0
dbopmyne;

OTMChIBaTh CBOWCTBA OTZeIbHBIX Tpe/CTaBUTeNield OKCHOB (Ha TIpUMepe BOJBbI,
YIJIEKUCIOTO Tas3a, HerauleHOW W3BeCcTH), JIeTyuuMX BOJODPOZAHBIX COeJWHEeHuM (Ha
nip¥Mepe XJI0POBO/IOPO/ia U aMMMaKa), OCHOBaHUM (Ha mprMepe THAPOKCHU/0B HaTpus,
KaJlisl ¥ Ka/ibLiUsl), KUC/IOT (Ha MpUMepe CepHOM KHC/OThI) U coslel (Ha rpruMepe XJI0pu-
Jia HaTpwsi, KapOoHata KasbLus, hocdaTa KanbLys);

OTIpe/IeJIATh BaJIEHTHOCTD U CTeTleHb OKHC/IEHUS 3/IEMEHTOB B BellleCTBax;

COCTaB/IsATh (OPMYJIbl OKCH/IOB, OCHOBAHHWH, KUCJIOT U COJIell TIO Ba/IeHTHOCTSIM U
CTeTeHsIM OKHCJIEHWs] 37IeMEHTOB, a TakKe 3apsilaM WOHOB, yKa3aHHBIM B TalOsuIle
pPacTBOPUMOCTH KHC/IOT, OCHOBAaHUM U COJIeH;

COCTAaBJISATH HAa3BaHUsSI OKCHU/IOB, OCHOBAHUH, KUCJIOT W COJield; CpaBHUBATh BaJIeHTHOCTD
Y CTereHb OKUC/IeHUSs]; OKCH/IbI, OCHOBaHMsI, KHC/IOTHI U COJIU 10 COCTaBy;

WCTI0/Tb30BaTh TabJIMIy PACTBOPUMOCTH [Ijisl OTIpe/ie/IeHUs] PACTBOPUMOCTHU BeIlleCTB;
yCTaHaB/IMBaTh T'€HETUYECKYIO CBSI3b MEXAY OKCHOM WM THIPO-KCHIOM W HaoOOpOT;
TIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3W MeXy CTPOeHHeM aToMa, XWUMWUYeCKOW CBSI3bI0 U
TUIOM KPUCTA/UTMYECKOMN pelleTKd XUMHUUYeCKUX COe/IMHeHNH;

XapaKTepu30BaTh aTOMHbIe, MOJIEKYJISIPHbIE, NOHHbIE MeTa/UTnUeCcKre KpUCTa/sTnuecKre
peLIeTKH; CpeJly pacTBOpa C MOMOILbIO 11Kasibl pH;

TIPUBO/IUTH TIPUMEPHI BeIIleCTB C Pa3HbIMU TUTIAMH KPUCTA/UTMUeCKOHN peleTKy;
TIPOBO/IMTH HAOJIFO/IEHMST 3@ CBOWCTBAMH BELLECTB U SIBJIEHUSMH, TPOUCXOASIIMMU C
BellleCTBaMU;

co0/ro/1aTh MpaBWJia TEXHUKU 0€30TacHOCTH TPU TIPOBeIeHUH HabI0/IeHNH U OTTBITOB;
WCC/ieloBaTh CpeJly pacTBopa C TIOMOIbI0 HWHIWKAaTOPOB; 3SKCIepPUMEHTabHO
pa3/uyaTth KUC/IOTHI U 111e/I04U, TI0/b3YsICh UHAUKAaTOPaMu;

VICTIO/Ib30BaTh NPU pellleHUM pacyeTHbIX 33/iay IOHSTHS «MaccoBas /I0Jis 37ieMeHTa B
BeIl|eCTBe», «MacCoBasi [0/l PAaCTBOPEHHOTO BeIeCTBa», «00BeMHasi ZoJis
ra3000pa3HOro BelecTBax;

TPOBOIUTL pacyeThbl C WCIOJ/Ib30BaHWEM TIOHSITUM «MaccoBasi [IO/Isi 2JieMeHTa B
BeIlleCTBe», «MaccoBasi [IOJii DPAaCTBOPEHHOTO  BeleCTBa», «0ObeMHasi  [10Jist
ra3000pa3HOT0 BeIeCTBa».

METaHPEﬂMETHbIe P€3y/1bTaThbl 06y‘IEHI/IH



Yvuaumiicsi 10/DKeH yMemb:

®  COCTaB/ISITh HA OCHOBE TeKCTa TabJUI[bI, B TOM UHC/Ie C MpuMeHeHueM cpezctB MKT;

® [0/l PYKOBO/ICTBOM YUMTeJIs IPOBO/IUTH OMOCPeJOBaHHOe HaO/I0/ieHre

® [OA PYKOBOJACTBOM yuuTens OGOPM/IATH OTYeT, BK/IIOUAIOIIUKA  OMMCaHUe
9KCTIePUMEHTA, €ro Pe3y/bTaToB, BbIBO/IOB,;

®  OCYLIeCTB/STh MHAYKTUBHOe 00001ieHre (0T eJUHUYHOTO [JOCTOBEPHOrO K 0ObIeMy
BEPOSITHOCTHOMY), T. €. OTpejeNiATh OO0IIye CyIlecTBeHHble MPU3HAKU [BYX U Oosiee
00BeKTOB U (PUKCUPOBaATh UX B (JOpPMe TIOHSITHS UK Cy’KIEeHHS;

®  OCYIIECTB/ATh JIeAYKTUBHOe 00001eHue (To/iBejleHre eJMHUUHOrO J0CTOBEPHOTO TO/
obIlee  [OCTOBepHOE), T. €. aKTyaJu3upOBaThb TIOHSITHE WIA CYX[eHWe, W
OTOXKZECTBJ/ISITh C HUM COOTBETCTBYIOIIME CYII[eCTBEHHbIE TTPU3HAKK OJJHOTO WU OoJsiee
00BEKTOB;

®  OmpeJesNsaTh ACMEeKT KIaCCU(PUKAIINUY;

®  OCYIIeCTBSTh K/acCU(UKALUIO;

® 3HAThb U MCII0/Ib30BaTh pa3/vuHble (POPMBI MpeCcTaBIeHus KilacC(pUKaLu.

Tema 5. UW3MeHeHus, npoucxojsiue C BemecrBamu (12y)

[ToHsiTvie siB/IEHWI KaK W3MEHEHW, TMpPOWCXOJSIIUX C BelecTBamMH. SIBieHus,
CBsI3aHHble C W3MEHEHWEeM KPHUCTa/VIMYeCKOro CTPOEeHUsl BellecTBa MpU TOCTOSHHOM €ero
coctaBe, (¢usnyeckue spaeHus. Dusnueckre SBMEHUST B XUMUM:  JIUCTWLISLUS,
KpHUCTa/I/IN3al[usi, BbIIapUBaHUe U BO3rOHKA BellleCTB, [ieHTpudyrupoBaHue.

flBneHusi, CBsi3aHHble C W3MEHEHWeM COCTaBa BelleCTBa, - XWUMHUUYECKHe peakiuu.
[Mpu3HakKu W YC/IOBUS TIPOTEKAHUS XUMUUYECKMX peakiuid. [loHatue o006 93K30- W
SH/IOTEPMUYECKUX peaklusiX. Peakiuu ropeHusi KaK YacCTHbIA C/lydyald 5K30TepMHUYeCcKUX
peakLyi, MPOTeKarol[1X C Bblle/IeHUeM CBeTa.

3aKOH COXpaHeHHsl MacChl Bell|eCTB. XUMUUYECKHe ypaBHeHUs. 3HaueHue WHJEKCOB U
Ko3dduieHToB. CocTaBieHde ypaBHeHUN XUMUUECKUX peaki[Uil.

PacyeTbl M0 XxMMHUUECKUM ypaBHeHUsIM. PellleHUe 3alau Ha HaXOXKJeHWe KOJINYecTBa
BeIlleCTBa, MAacChl WM OO0beMa TPOAYKTa peakIMM I0 KOJUYECTBY BeI|eCTBa, Macce WU
00beMy MCXO/IHOTO BeIlleCTBa. PacueThl C UCIOb30BAHKEM TIOHSATHUS «/I0JIsD», KOT/Ia UCXOJHOe
Bell[eCTBO JIaHO B BUJe pacTBOpa C 3aJlaHHOM MacCOBOM Ji0Jleli PaCTBOPEHHOT'O BellleCTBa WU
COJIeP’KUT OTpejie/IeHHYO [J0JIH0 TIPUMeCeH.

Peakiiuu pasnokeHusi. [ToHsiTHe O CKOPOCTHM XMMWYECKHX peakiui. Karamu3aTtopbl.
@epMeHTHI.

Peakiuu coequHeHus. KaTamuTrueckue M HeKaTaJIMTHUECKUe peakijui. OOpaTUMble U
HeoOpaTUMble peakivu.

Peakijuu 3amelieHusi. DJIEKTPOXUMMWYECKHWW Ppsfi HaNpsPKeHUWM MeTasuioB, ero
VICT0JTb30BaHue /jisl IPOTHO3UPOBaHUSI BO3MOXKHOCTH MPOTEKaHUs pPeakLuii MeXXly MeTajuilaMy
M pacTBOpaMM KUCIOT. Peakijuu BbITECHEHUSI OJHUX MeTa/JIOB U3 PACTBOPOB HUX COJied
JPYTMMU MeTasljlaMu.

Peakiun oOMeHa. Peakiuu HelTpanu3alyy. Y CJIOBUsI MPOTEKaHUs peakiuii oOMeHa B
pacTBopax /0 KOHILIa.

Tumnbl XUMUUECKUX peaki[uil (10 MPU3HaKy «UYMCJI0 U COCTaB MCXOJHBLIX BeIecTB U
MPOAYKTOB peakl[un») Ha MpuMepe CBOMCTB BO/bI. Peakiivsi pa3fo)KeHusi - 371eKTPO/INU3 BOJbI.
Peakijuu coeHeHus1 - B3aMMO/eHCTBHE BO/IbI C OKCU/IAMU MeTasyIoB U HemeTasioB. [ToHsTHe
«TUIPOKCUbI». Peakuyy 3amMeljeHUss - B3aWMOJEWCTBHe BOJbl C LIeJOYHBIMU U
I1IeJIOYHO3eMe/IbHBIMUA  MeTa/l/laMud. Peakiiuu obMeHa (Ha TNpuMepe TUApoO/M3a Cyabduza
aJIFOMUHUS U KapOuzia KabLiys).

PacuérHbie 3ajaum. 1. BplunciieHMe MO XMMWUYECKUM YypaBHEHUSIM MacChl WU
KOJIMUecTBa BellleCTBA IO U3BEeCTHOW Macce WM KOJUUeCTBY BelecTBa OJHOTO U3
BCTYMNAKwIIMX B peaklyI BelleCcTB WIM TPOAYKTOB peakiuu. 2. BblunciieHWe Macchl
(konmuecTBa BellecTBa, 00BeMa) MpOJYKTa peakldH, eC/d WM3BeCTHA Macca WCXOJHOTO
Bell[eCTBa, COZleprKalllero onpe/ie/IeHHY0 [0/1t0 rpuMecei. 3. BeiuncieHue Macchl (KoJMyecTBa



BelllecTBa, 00BeMa) TMPOJAyKTa peakijuH, eC/JM KW3BeCTHa Macca pacTBOpa WM MaccoBasi JI0Jist
PaCcTBOPEHHOTO BelIleCTBa.

HQEQMETHBIE pe3y/ibTaThbl OﬁquHI/I}I:

Yuammiics Jo/DKeH ymemn:

*  KJaCcCU(PULMPOBaTh XMMHUUECKHEe peakLMy 0 YMC/Iy M COCTaBy MCXOJHBIX BeLeCTB U
NIPO/IYKTOB peakLiuM; Tersa0BoMy 3(QeKTy; HarpaB/leHWI0 IpPOTeKaHUs peakLvy;
y4yacTHIO KaTalu3aropa;

®  WCTO/Bb30BaTh TabMLy PAaCTBOPHUMOCTHU [/ OTpeZiesieH|s] BO3SMOXKHOCTH TPOTeKaHUs
peakuyii oOMeHa; 37eKTPOXUMUYECKUI psifi HarpshkeHUi (aKTMBHOCTU) METasIOB JIJIst
orpefie/ieHUs] BO3MOKHOCTH TPOTeKaHWsl peakLUid MeXJy MeTa/ylaMM U BOJHBIMU
pacTBOpamMu KMCJIOT U COJIeH;

* HabM0/aTh W OMHUCHIBATh MPU3HAKHU U YCJIOBUS TEUEHHs XMMUYeCKUX PeakL|i, Jje/aTh
BBIBO/Ibl HA OCHOBaHWM aHas3a HabJIr0/jeHUi 3a 9KCTIepUMEeHTOM;

® [POBOJAUTHL pacueThbl [0 XUMUUECKUM ypaBHEHUsIM Ha HaXOXKJeHue KOJIMYeCTBa, MacChl
wii obbema TMpOAyKTa peakLUu 10 KOJIWYecTBY, Macce WiId 00beMy HCXOJHOTO
BeIIleCTBa; C HCIOb30BAHHUEM TIOHSATHS «JI0JIs», KOT/la MCXOAHOe BEIIeCTBO /IaHO B
BH/Ie pacTBOpa C 3aJlaHHOM MacCOBOM [0/ield paCTBOPEHHOI'O BeLLeCTBa WK COJePIKUT
OIpe/ie/IeHHYO [J0JIX0 ITPUMeCeH.

MeTanpegMeTHbIe pe3y/IbTaThl 00yUeHus!

Yuyaiuiics Jo/KeH yMemb:

® (COCTaBJ/IAAITb HA OCHOBE TEKCTa CXeMbl, B TOM YucJie ¢ ripuMeHeHueM cpencts VKT,

®  CamMOCTOSITEJILHO O(OPMJISATE OTYET, BKI/IIOUAIOLUM OINWCaHUue SKCIIepUMEHTa, ero
pe3yJIbTaTOB, BBIBO/OB;

®  JCMO/b30BaTh TAaKOW BHJ, MBICJIEHHOrO (MZeaJbHOr0) MOZE/IMpOBaHUs, Kak 3HaKOBOe
Mo/leTMpoBaHue (Ha prMepe YpaBHEeHUM XMMUYeCKUX peakiiuif);

® pasnuuaTh 00BeM U coJieprKaHre TIOHSTUM;

® pasnInuaTh POZIOBOE U BUJIOBOE NTOHATHUS;

®  OCYLIeCTBJISITb POAOBU/IOBOE OMpe/iesieHue TIOHATUM.

JdemoncTpamuu. Ilpumepbl (u3nuecKnx sIBJIeHWM; a) I/1aBjaeHue TapaduHa; 0)
Inbdysrsa AyIUCTBIX BeLeCTB C TOpsllel JIaMIIOUKU HakaauBaHus. [IpyuMepbl XMMHUYecKux
SIBJIEHUI: a) TopeHre MarHust; 0) B3auMO/|efCTBHe COJISTHOM KUCIOTBI C MPaMOPOM WU/ MeJIOM;
B) nosiyueHue rugpokcuga meau (II); r) pactBopeHue mosyuyeHHOrO FMAPOKCHAA B KUC/IOTAX;
1) B3aumogeiictBue okcuza Meau (II) c cepHoll KUC/IOTOW TMpU HarpeBaHUM; €) pas/ioyKeHue
TiepMaHraHaTa KaJius; )K) B3auMOZeHCTBHe pa30aBIeHHbIX KUC/IOT C MeTalJlaMH.

JIabopaTtopHblie onbIThbl. 3. CpaBHEHWE CKOPOCTH HWCIAapeHWs BOJbl U CIHPTa 10
VCUe3HOBEHUIO WX Karesib Ha (uiabTpoBasmbHOM Oymare. 4. OkucieHHe MeAd B IUIaMeHH
COUPTOBKY WM ropesiku. 5. [TomyTHeHMe M3BeCTKOBOM BOJbI OT BbIbIXaeMOrO YT/IEKHUC/IOTO
raza. 6. [lonyueHue yriekucioro rasa B3aMMOZEUCTBHMEM COJbl U KUCIOTHL. 7. 3amMelleHHe
MeZu B pactBope xjopuza meu (II) xxenesom.

ITpakTHueckas pa6ora Ne 5.IIpr3Haky XUMUUYECKUX PeaKL|i.

HQEAMETHI)IE pPE3y/IbTAThI 06¥‘-IEHI/IH:

Yuyauuiics 10/mKeH ymemb:

e obpamarbkcs ¢ nabopaTopHbIM 00Opy/ZOBaHHWEM U HarpeBaTelbHbIMH TIpUOOpPaMH B
COOTBETCTBUH C TIPaBU/IaMU TEXHUKH 0€3011aCHOCTH;

® BBIMOJHATH TIpOCTelilie TpueMbl paboTbl € J1labopaTopHBIM 000pY/0BaHKEM:
71ab0paTOPHBIM IIITATUBOM; CITUPTOBKOM;

* HalsroaTh 3a CBOMCTBAMU Bel[eCTB U SIBJIEHUSIMU, TIPOMCXO/SIIMMU C BellleCTBaMH;

® OMNUChIBaTh XUMHUUECKUNU SKCTIEPUMEHT C TOMOIIbI0 eCTeCTBEeHHOro (PyCCKOro W/Iv
POZIHOT0) s13bIKa U s13bIKa XUMUM;



® /le/laTh BBIBOABI [0 pe3y/ibTaTaM MPOBe[eHHOTO SKCIIePUMEHTa;
® TOTOBUTH PACTBOPHI C OTpeZie/IeHHON MaCcCOBOM /10/1eil PaCTBOPEHHOTO BeIIeCTBa;
® [PUTOTOBUTH PAaCTBOP U PaCCUMTATh MaCCOBYHO [IOJIFO PAaCTBOPEHHOTO B HEM Bell[eCTBa.

MeTtanpeaMeTHbIe pe3y/IbTaThl 00yueHust

Yuyaluiicsi J0/KeH yMemb:
CaMOCTOSITe/IbHO HCII0/Ib30BaTh OMIOCpej0BaHHOe Habmo/ieHue.

Tema 6. Teopusi 3/1eKTPO/IMTHUECKON [JHCCOIHALIAM M CBOMCTBA KJ/IacCOB
HeopraHu4YecKux coeuHeHuH (22 u)

[ToHsiTHie 00 3/IEKTPOJIMTHUECKOW JUCCOLMALAN. DJIEKTPOJUTHI U HE3TIeKTPOJIATEI.
MexaHu3M AUCCOLMALIMUA 3/IEKTPOJIMTOB C Pa3/WyYHbIM THUTIOM XMMHYeckou cBsizu. CTereHb
3/IEKTPOJIUTHUECKOH Auccorfdariui. CHIbHBIE U C1abble 37IeKTPOJIATHI.

OcCHOBHbIE TIOJIO)KEHUSI TEOPUU  3JIEeKTPOJIMTUUECKOW [Juccouyaiuu. VoHHbIe
ypaBHEHUsI peakivii. Y CJIOBUs TIPOTEeKaHUsI Peakl[ii 0OMeHa MeX/y 3/1eKTPOJIUTaMH 10 KOHIa
B CBeTe UOHHBIX TPe/|CTaBIeHUM.

Krnaccudukarys MOHOB U UX CBOWMCTBa.

Kucnorsl, ux knaccudukaims. Juccolyaiiyus KUCJIOT U UX CBOMCTBA B CBeTe TEOPUU
371eKTPOJIMTUYECKOW Auccolyanuu. MomeKy/isipHble ¥ MOHHbIE YpPaBHEHUS! peakLUid KHUCJIOT.
B3aumojeiicTBue KUC/IOT C MeTaj/ulaMu. JeKTPOXUMHUUYECKUH psiJi HamlpsyKeHUM MeTaslioB.
B3auMogieiicTBre KHUCIOT C OKCHJlaMUd MeTaslyioB. B3auMo/ielicTBre KUC/IOT C OCHOBAHUSIMM -
peakiysi HeWTpanu3aluu. B3aumojeicTBUe KUCIOT C CoissMu. Vicmosnb3oBaHUe TabIULIbI
PacTBOPUMOCTH J/Is1 XapaKTePHUCTUKU XUMUUEeCKUX CBOMCTB KHC/IOT.

OcHoBaHusl, UX Knaccudukaius. [uccouyaliusi OCHOBaHUN M MX CBOMCTBA B CBeTe

TEOPUU 3/IeKTPOJIMTUUECKOW AuccolMaliuu. B3aumojelicTBe OCHOBAaHUM C KHMC/IOTaMH,
KUCTIOTHBIMM  OKCUZIAMU W CcoissMd.  Vicrmonb3oBaHWe TabOMUIbI  paCTBOPUMOCTU  [IJIsI
XapaKTepPUCTUKH XMMUUeCKUX CBOMCTB OCHOBaHUM. Pa3yioxeHHe HepaCTBOPUMBIX OCHOBAHHUM
npu HarpeBaHUHU.
Conu, ux KnaccudbUKalus ¥ JUCCOIMalMsl Pa3/IMUHbIX TUTIOB cosieid. CBOMCTBA CO/ell B CBeTe
TEOPUM 3EeKTPOJIMTHUEeCKON [Auccolvaiui. B3aumogelicTBue cosieli ¢ MeTa/ylaMu, YCIOBUS
TpOTeKaHUsl 3TUX peaklui. B3anMojeiicTBre cosieid C KUC/IOTaMH, OCHOBAaHUSIMU M COJISIMHU.
Vcnonb3oBaHue Tab/UIbl PACTBOPUMOCTH /IJ1s1 XapAKTEPUCTUKN XUMUUECKHUX CBOMCTB COJIEH.

O06o0b6mIeHre cBefieHH 00 OKCHAX, MX K/IaCCU(UKAI[UH U XUMHUUYEeCKMX CBOMCTBAX.

['eHeTHUecKUe psifibl MeTA/VIOB U HeMeTasl/ioB. ['eHeTHUecKasi CBSI3b MeXX/y K/lacCaMU
HeopraHWYeCcKUX BelljeCTB

OKUCIUTETbHO-BOCCTAaHOBUTE IbHbIE  peakiui. OKUC/IWTeIb U BOCCTAaHOBUTE/Ib,
OKHCJIeHWe U BOCCTaHOBJIeHHe.

Peakiu HWOHHOTO OOMEHa W  OKHC/IUTETbHO-BOCCTAHOBUTE/bHBIE — Peakivu.
CocTaBrieHMe  ypaBHEHUM  OKHUC/IMTE/NbHO-BOCCTAHOBUTE/NBHBIX  peakuil  MeTOA0M
3/IEKTPOHHOTO OanaHca.

CBoiicTBa TIPOCTBIX BeIIeCTB - MeTa/JIOB W HeMeTa/l/ioB, KHUCIOT U COjiell B CBeTe

Mpe/iCTaB/eHNit 00  OKWUC/IUTEebHO-BOCCTAHOBUTENBbHBIX — mpoueccax. IIpegMeTHbIe

pe3y/IbTaThl 00yYeHUs:

Yuammiics Jo/DKeH ymems:
® JCMO/Mb30BaTh TPUM XapaKTePUCTHKe TIpeBpallleHWi BeIeCTB TOHSATUS: «PacTBOP»,
«37IeKTPOJIUTUYECKasi [AWCCOLIMALIUS», «3JeKTPOJIUThI», «HEe3JeKTPOJIUThI», «CTereHb
JUCCOIMALIUN», «CHIbHBIE 3JIEKTPOJIMTBI», «Cabble 37eKTPOJIUTBI», «KAaTHOHbBI»,
«aHUOHBI», «KHUCJIOTBI», «OCHOBaHHUSsI», «COonMm», «VOHHBIE peaxiumn»,
«Hecoeobpa3yrolie OKCH/bI», «CoJjieoOpasytoliye OKCH/bl», «OCHOBHbIE OKCHU[IbD»,
«KHCTIOTHBIE OKCH/IbI», «CPeIHUE COMW», «KHUC/Jble COMW», «OCHOBHBIE COJI»,
«TeHeTUYEeCKUN Dsifi», «OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE peaKLUn», «OKHUCIUTEbY,



«BOCCTAHOBUTEJTb», «OKUC/IEHHE», «BOCCTAHOB/IEHHEY;
OTMUCKIBaTh PaCTBOPeHHE KaK (PU3NKO-XUMUUeCKUI MpoLiecc;

WJUTIOCTPUPOBATh TIPUMEpPaMH OCHOBHbBIE TTOTIOXKEHHWS] TEOPHM 3JIEKTPOJIMTHUECKOMH
JUCCOLIMAlI[MH; TeHeTUUeCKYH0 B3aMOCBSI3b MeXX/y BelljeCTBaMU (MIPOCTOe BellieCTBO —
OKCHUJ — TUJIPOKCHUJ, — COJIb);

XapaKTepr30BaTh 00I[Me XUMHUECKHEe CBOWCTBA KHC/JIOTHBIX M OCHOBHBIX OKCHZIOB,
KHUCJIOT, OCHOBaHUN U CoJiell C TO3WI[UN Teopuu 3JIeKTPOJUTUUYECKON AUCCOLMALY;
CYI[HOCTb 3JIEKTPOJIMTUUECKON AMCCOL[MAIIUM BeleCTB C KOBa/IEHTHOW TIOJISIPHON U
WOHHOW XMMHUYeCKOH CBSI3bI0; CYIIIHOCTb OKUC/TUTETbHO-BOCCTAHOBUTETBHBIX PeaKIUi;
TIPUBO/IUTH TIPUMEPbI PeaKIvii, MOATBEePXK/AA0IUX XUMUUYeCKre CBOMCTBA KUC/IOTHBIX U
OCHOBHBIX OKCH/IOB, KMCJIOT, OCHOBAaHUM U COJIel; CyIleCTBOBaHKE B3aUMOCBSI3U MEXy
OCHOBHBIMU KJIaCCaMU HEOPraHWYeCKUX BelleCTB;

K/IaCCU(UITUPOBATh XMUMHWUECKHE PEaKIUM TI0 «U3MEHEHWIO CTereHed OKHC/IeHUS
3/IEMEHTOB, 00pa3yIOI[UX Pearrupyrolre BelecTBa»;

COCTaBJISITh YPaBHEHHSI 3JI€KTPOJIMTUUECKOM [UCCOL[MALIMM KUCJIOT, OCHOBAHUU U
coJielt; MOJIeKy/sipHble, TOMHbIE W COKpallleHHble WOHHBbIe YpaBHEHWS peakiuil C
ydacTHeM 3JIeKTPOJIUTOB; YPaBHEHHS OKUCUTETbHO-BOCCTAHOBUTEIBbHBIX peakI|i,
WCTIOJTb3YSl MeTOJ, 3/IeKTPOHHOTO OasiaHca; ypaBHeHHWs peaklvid, COOTBETCTBYHOIIUX
1OC/IeZIOBaTeIbHOCTH  («I[erlouKe»)  TIpeBpallleHWid  HeOpraHWYeCcKHX  BelecTB
Pa3/IUYHbBIX KIaCCOB;

OTIpefie/iiTh OKUC/IUTEIb W BOCCTAHOBUTENb, OKHCIEHWEe W BOCCTAaHOB/IEHHE B
OKUCJIUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKIUsIX;

yCTaHaB/IMBaTh TIPUUYMHHO-C/IE/ICTBEHHbIE CBSI3U: KJacC BelecTBa — XUMHYeCKue
CBOICTBA Bell[eCTBa;

HabJ/F0IaTh U OTTUCHIBATh PeaKLMK MeX/y JIeKTPOIUTaMH C TTIOMOIIBI0 eCTeCTBEHHOTO
(pPyccKoro WM pO/IHOTO) sI3bIKa U A3bIKa XUMUM;

TIPOBOZIUTL OMBITHI, MOATBEPKAAIOIIMEe XWUMHUUYECKHEe CBOWMCTBA OCHOBHBIX KJ/IAaCCOB
HEOpPraHUUeCKHX BeIlecCTB.

METaHPEﬂMETHbIe P€3y/1bTaThbl 06y‘IEHI/IH

Yvuaumiicsi 10/DKeH yMemb:

Jlenatb TIOMeTKH, BBITTMCKY, LIUTUPOBAHKE TEKCTa;
COCTaBJ/ISATh IOK/IA/;

COCTaB/ISITh HAa OCHOBe TeKCTa rpadyKu, B TOM umciie C ipuMeHeHueM cpeactB UKT;
BJIaJIeTh TAaKUM BU/IOM H3/I0KEHUSsI TeKCTa, KaK PacCyKJeHue;

WICTI0JTb30BaTh TaKOW BUJ, MBICJIEHHOTO (M[easbHOT0) MOJe/NMpOBaHusl, Kak 3HaKOBOe
MoOZieJIMpOBaHue (Ha MprvMepe ypaBHEHUM peaklyi AUCCOLMALIMM, UOHHBIX YpPaBHEHUH
peakiyii, Moypeakyuii OKUC/IeHUS-BOCCTaHOB/IEHUS]);

pa3nuuaTh ~ KOMIIOHEHThI  J/lOKa3aTejibCTBa  (Te3uc, aprymeHTel u  dopmy
Jl0Ka3aTe/bCTBA);

OCYILLECTB/ISITh TIPSIMOE UHAYKTUBHOE /10Ka3aTe/IbCTBO.

AEMOHCTpaHI/II/I. UcnbiTanue BeleCTB U HUX DPACTBOPOB Hd 3JIEKTPOIIPOBOAHOCTL.

3aBUCHMOCTb 3/1eKTPONPOBOJHOCTU YKCYCHOM KHC/IOThI OT KOHLeHTpaluu. B3aumogelicTBue
LIMHKA C CepoM, COJISTHOM KUCI0TOH, xsiopuzaoM Meau (I1). 'opeHue maruust.

JIaGopaTopHbie onbIThI. 8. Peakiuy, xapakTepHbie [ijisi paCTBOPOB KHUC/IOT (COSTHOM

U cepHoi). 9. Peakuuu, xapakTepHble [/l paCTBOPOB Lijesioveld (FMAPOKCUOB HaTpUs WU
kanusi). 10. [TonyueHue U CBOMCTBa HEPACTBOPUMOI'O OCHOBAHMS, HAallpUMeEP TUAPOKCUA Men
(IT). 11. Peakiuu, xapakTepHble /i1 paCTBOPOB CoJiel (HarpuMmep, AJis xjaopuga megu (I1)). 12.
Peakuyy, xapakTepHble [iISi OCHOBHBIX OKCHZOB (Hampumep, MAJisi OKCHZA KanbLus). 13.
Peakuy, xapakTepHble /17151 KUCJIOTHBIX OKCU/IOB (Harpumep, /i1 YIJIeKMCIIOro rasa).

IIpakTueckas padora Ne 6. CBoiicTBa KHUC/IOT, OCHOBAaHHWM, OKCHIOB U COJIEH.
IIpakTnueckas padora Ne 7. PerieHre 3KCriepuMeHTa/TbHBIX 3a/]au.



HPEAMETHI)IE pe3y/ibTAdThbl Oﬁy‘—IEHI/IH

Yvyarruiics J0/DKeH ymemb:

e oOpamarbkcs ¢ 1abopaTOpHBIM 00OpY/ZOBaHHWEM UM HarpeBaTelbHBIMH TIpUOOpPaMU B
COOTBETCTBHH C MPABUIAMHU TEXHUKH 0€30TacHOCTH;

® BBLINOJIHATH TIPOCTelIIMe TpyueMbl oOparieHuss ¢ 1abopaToOpHBIM 000pYy/IOBaHUEM:
71ab0paTOPHBIM IITAaTUBOM, CITUPTOBKO;

* HaO/rO/ATh 3a CBOWCTBAMU BeIECTB U SBIEHUSMHU, IIPOUCXO/SIIUMY C BelljeCTBaMHU;

® OMUChIBaTh XUMUYECKUH SKCIIEPUMEHT C TIOMOIIBIO eCTeCTBEHHOro (PyCCKOTO WU
POJTHOTO) SI3bIKA U S13bIKa XUMUHU;

® 1e/laTh BBIBO/IBI TIO Pe3y/IbTaTaM MPOBEZEHHOT0 SKCIIePUMEHTA.

METaHPE,Z[METHLIE P€3y/1bTaThbl OﬁyquI/lﬂ

Yuaruiicsi 10/KeH ymemb:
® omnpeJensTh, UCXOAsA W3 yueOHOU 3aaun, HEOOXOJUMOCTh HETIOCPEJICTBEHHOTO WU
OT0Cpe/IOBaHHOTO HabJII0/IeH S
®  CamMOCTOSITe/IbHO (JOPMUPOBATh MPOTrpamMMy SKCIIePUMEHTa.

TPEBOBAHMUSA K YPOBHIO I1IO/IT'OTOBKU BBIITY CKHUKOB.

BblHyCKHI/IK HAYUYUTCH:
* OMCHIBAaTbL CBOMCTBA TBép,ZLbIX, KHUIKUX, Fa3006pa3HbIX BellecCcTB, BbIAEIAd HX

CyllleCTBeHHbIe TIPU3HAKWY;

* XapakTepu30BaTh BelecTBa IO COCTaBy, CTPOEHUID M CBOWCTBaM, yCTaHaBIUBaTh
TPUYUHHO-C/IeICTBEHHBIE CBSI3U MEX/y JaHHbIMUA XapaKTePUCTUKaMU BellleCTBa;

* pacKpbIBaTb CMBICJI OCHOBHBIX XUMMWUECKUX TIOHSTUM  «aTOM», «MOJIeKysa»,
«XUMUUECKUN 3/IEMEHT», «IPOCTOe BeIlleCTBO», «CI0)KHOe BeI[eCTBO», «BaJIeHTHOCTbY,
VICTI0JTb3Y$1 3HAKOBYIO CUCTEMY XUMUU;

* U300pa)kaTh COCTaB TMPOCTEHIIMX BEIIECTB C TIIOMOIIbI0 XUMHUECKUX (GOPMYT H
CYLJHOCTb XMMUUECKHX peakLWi C TOMOILbI0 XUMUYeCKUX ypaBHEeHWH;

* BBIUMC/ISIT OTHOCUTE/IbHYIO MOJIEKY/ISIPHYHO UM MOJISIDHYRO MacChl BeIeCTB, a TaKKe
MacCOBYIO0 [I0JIF0 XMMHYECKOrO 37eMeHTa B COeJIMHEHUsIX [Jis OLIeHKM WX TMpaKTU4eCKou
3HAaUMMOCTH;

* CpaBHUBATh 10 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCJIOThI, COMH;

* K/1acCcU(UIIMPOBATh OKCU/IBI M OCHOBAHMSI 110 CBOMCTBAM, KUC/IOThI U COJIU TI0 COCTaBY;

* 110/Tb30BaThCsI JTab0paTOpHBIM 000PY/[0BAaHKEM U XUMHUYeCKOU MOCY/0H;

* IPOBO/IUTh HECJ/IO’KHbIE XUMHUECKHE OMbITHI M HAOJIIOZIeHNsT 3a M3MEHeHUsIMUA CBOMCTB
BellleCTB B TIpOLleCCe WX TIpeBpallleHWH; CoOJIro/jaTh TpaBUia TeXHUKUA 0e30T1acHOCTH TIpU
TIPOBE/IEHUM Ha0JII0/IeHNl U OTIBITOB;

* pa3MuaTh SKCIEpUMEHTA/bHO KHUCJIOTHI W 1LIE/0YM, T0Jb3ySICh WHAMKATOpaMuy;
0CO3HaBaTb HEOOXOAUMOCTh COO/IOeHUs] Mep 6e30TMacHOCTH MpY 0OpallieHuH ¢ KUCIOTaM# U
1je/I0uaMH.

* pacKpbIBaTh CMBIC/ epUognueckoro 3akoHa /1. 1. MenzeneeBa;

* OMIMCHIBATb M XapaKTepu30BaTb TaOMMUYHYyI0 (GOpPMY Te€pPUOAUYECKON CHUCTEMbI
XUMHUYECKUX 37IeMEHTOB;

* XapakTepu30BaTb COCTaB AaTOMHBIX s/lep W pacripefie/ieHle 4Yucaa 37eKTPOHOB I10
3/IEKTPOHHBIM CJIOSIM aTOMOB XWMHYECKUX 3/IEMEHTOB MasibIX MepUOZOB TepUOUYecKOn
CUCTEMBI, a TaKXKe Kaus U KaJbLus;



* pa3MyaTh BUZBI XUMUUECKOUW CBSI3U: MOHHYIO, KOBAJIeHTHYIO TOJISIPHYO, KOBaJIeHTHYIO
HEeTIO/ISIPHYIO U MeTaslJTiuecKyto;

* 1300pa)kaTh 3/1eKTPOHHO-MOHHBIE (HOPMYJIbl BeIlecTB, 0Opa30BaHHBIX XUMHUECKUMHU
CBSI3SIMU Pa3HOTO BU/IA;

* BBISIB/IATH 3aBUCUMOCTH CBOWCTB BEIL[eCTB OT CTPOEHHSI UX KPUCTAJTMUeCKUX PeIéToK:
HMOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX, METa/ITTUUeCKHX;

* XapaKTepr30BaThb XUMHYeCKHWe 37IeMeHTbl U WX COeJUHEeHHsT Ha OCHOBE TTOJIOXKEHUsI
3/IEMEHTOB B MEPUOANUYECKON CUCTEMe U 0COOEHHOCTEM CTPOEHUsT UX aTOMOB;

* XapaKTepr30BaTh HaAyYHOe Y MUPOBO33peHUeCKOe 3HaueHWe MepUOANYecKOro 3akoHa U
TepUOTUUEeCKOM CUCTEMBbI XUMUUYECKMX 3jieMeHTOB [I. V. MeHzeneeBa; ¢ 0OBSICHATh CYTh
XUMUWYEeCKHUX TIPOLIeCCOB U X TIPUHIUITHAIIBHOE OT/THUHe OT (PU3NUeCKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PeaKLUii;

* yCTaHAB/IMBaTh TIPUHAJIE)KHOCTh XUMHWUECKOW peakud K Orpe/e/léHHOMY THITY TIO
OJTHOMY M3 KIacCU(PUKAI[MOHHBIX TIPU3HAKOB: 1) MO0 UMCIy U COCTaBY UCXO/HBLIX BeIeCTB U
TIPO/IYKTOB peakiuu (peaklyyd COeJUHEHHs, pa3/ioyKeHWs, 3amMellleHusi U oOMeHa); 2) 1o
BbIZIEJIEHUIO W/IM TIOTJIOL[EHUIO TeTyIOThl (peakldy 3K30TepMHYeckue U 3HAOoTepMUuecKue);
3) M0 W3MeHeHUWI0 CTerleHel OKHUC/eHWs XUMWYEeCKUX 3/1eMeHTOB (peaklUH OKHC/IUTEIbHO-
BOCCTaHOBUTEJIbHBIE); 4) 10 00paTUMOCTH TIporiecca (peakiuy oOpaTUMble U He0OpaTUMBIE);

* COCTaB/IATb YPaBHEHUs 3/IEKTPOJUTUUECKON AMCCOLMALMM KHWC/IOT, Iiiesiouel, coJei;
TIOJTHBIE W COKpAIlléHHbIE WOHHBbIE ypaBHEHUs peakivii 0OMeHa, ypaBHEHUs OKHUC/IUTE/bHO-
BOCCTAaHOBUTEJILHBIX PeaKIHii;

* POTHO3UPOBATh TIPOAYKThI XUMUUECKUX peaklyii 1o ¢opMy/iaM/Ha3BaHUSIM UCXOHBIX
BeIIleCTB; OTIPe/e/IATh UCXOJHbIe Bell[eCTBa Mo (hopMysiaM/Ha3BaHUsIM TIPO/IYKTOB PeaKLIvy;

* COCTaB/IATh YPaBHEHUsI peakiiii, COOTBETCTBYIOIIUX TOC/Ie[J0BAaTeTbHOCTH («LIeTIOUKe»)
TipeBpalljeH’i HeOpraHMUeCKUX BellleCTB Pa3/TMUHBIX K/IaCCOB;

* BBISIBJISITH B TIpollecce SKCTepUMeHTa TMPU3HAKU, CBUZETeTbCTBYIOIIME O TIPOTeKaHUU
XUMHYECKON peakiuu;

* IPUTOTOBJISATH PACTBOPSI C OIpeie/IEHHOM MacCOBOM Jl0Jiel PACTBOPEHHOTO BellleCTBa;

* oTIpe/ieNISiTh XapaKTep Cpebl BOAHBIX PACTBOPOB KWC/IOT W INesodeld MO W3MeHEeHHIO
OKPAaCKU WUHJUKAaTOPOB;

* IPOBO/INTh KaueCTBEHHbIE Peaki[iH, TIOATBepXK/Jarollye Hajuuue B BOJHBIX PacTBOpax
BeII[eCTB OT/e/IbHbIX NOHOB

* oTIpe/ieNIsiTh TIPUHA/JIeXKHOCTb HEOPraHWYeCKUX BeIeCTB K OJHOMY W3 H3yUeHHbBIX
KJIaCCOB/TPYIIIT: MeTa/l/ibl U HeMeTasl/Tbl, OKCU/IbI, OCHOBaHHUSsI, KUC/IOThI, COJIY;

* COCTaB/ATh (HOPMYJIbI BEIIeCTB 110 UX Ha3BaHUSIM;

* OTIpe/eNISITh Ba/IeHTHOCTh U CTeTleHb OKMC/IeHHs 3JIEeMEHTOB B BeIlleCTBax;

* coCTaB/ATh (OPMY/Ibl HEOPraHUYeCKUX COeJUHEHHN [0 BajIleHTHOCTSIM U CTeTeHsIM
OKHC/IeHHsI 3JIEMEHTOB, a TAaKXKe 3apsZiaM HWOHOB, YKa3aHHbIM B TabJMIle paCTBOPUMOCTU
KUCJ/I0T, OCHOBAaHUU U COJIEH;

* 00BSICHITbL 3aKOHOMEPHOCTH M3MeHeHUs! (hDU3NUYEeCKUX U XUMHUUECKUX CBOHCTB MPOCTBIX
BelllecTB (METa/UVIOB M HEMeTa/lJIoB) U WX BBICIIMX OKCH/OB, OOpa30BaHHBIX 3eMeHTaMH
BTOPOTO U TPEThEro Mepro/ioB;

* Ha3bIBaTh OOIIMe XUMHUUECKHe CBOWCTBA, XapaKTepHBbIe [I7Isi TPYTIT OKCHZOB: KMUCIOTHBIX,
OCHOBHBIX;

* HasbIBaThb OO0IIMe XWUMHUECKHWe CBOMCTBA, XapaKTepHble /il Ka)K[Oro W3 KJacCoB
HeOopraHWYeCKUX BellleCTB: KUCI0T, OCHOBaHUH, COJiel;

* IDUBOZUTL  TPUMEPbl  peaklui,  TOATBEP)KAAIIIMUX  XUMHUUECKHe  CBOWCTBA
HEOpPraHUUYeCKHX BeIlleCTB: OKCUIOB, KUCIOT, OCHOBaHUM U CoJiel;

* OTIpe/ieNISiTh  BEIeCTBO-OKUC/UTelb W BeIleCTBO-BOCCTAHOBUTENb B OKHUC/IUTETbHO-
BOCCTAaHOBUTE/IbHBIX peaKIIUsX;

* COCTaB/ISITb OKUC/UTETHbHO-BOCCTAHOBUTE/BHBIN OanaHc (/i M3yueHHBbIX peakluil) To
Tipe//I0XKeHHbIM CXeMaM peakijuii;

* IPOBO/IUTH /1Tab0OpaTOPHBIE OIBITHI, TIOATBEPXK/AIOIIEe XUMUUECKHe CBOMCTBA OCHOBHBIX
K/IaCCOB HEOPraHWYeCKUX BelleCTB;



BbINyCKHUK NOJYYUT BO3MOXXHOCTb HAYYUThCH:
* rpaMOTHO 00pallaThCsl C Bell[eCTBaMHy B TIOBCEHEBHOM YKU3HU;

* 0CO3HaBaTh HeEOOXOAWMOCTb COOMIOJieHHsT TIpaBW/I  JKOJOTHYeCKH 0e30rmacHOro
TOBe/IeHHs1 B OKPY»Katollleil MPUPOHOM cpe/ie;

* IOHUMaTh CMBICJI U HEOOXOAUMOCTb COO/IO/IEHUs] TIPeANUCAaHHM, TIpe/jlaraeMbIX B
WHCTPYKLIMSIX TI0 UCTIO/Tb30BAHHUIO JIEKApCTB, CPeJCTB OBITOBOM XUMHHU U [IP.;

* HCTIO/Ib30BaTh  NPUOOpPETEHHBbIE  K/IIOUEBbIe  KOMIIETEHTHOCTH TIPU  BBITIOJTHEHUM
WCCIIe/IOBaTeTbCKUX TMPOEKTOB T10 U3YUeHUI0 CBOWCTB, CTIOCOOOB TIOTyYeHUs] U paclio3HaBaHUS
BeIlleCTB;

* pa3BuBaTh KOMMYHHMKATUBHYH) KOMIIETEHTHOCTb, MCIIO/Ib3ysl CpeJCTBa YCTHOW W
MMMCbMEHHONW KOMMYHHUKAI[UM TpH paboTe C TeKCTaMM YyuyeOHWMKAa U /IOTIO/THUTE/ILHOU
JIUTEPATypPOM, CIIPAaBOYHBIMU Tab/MIIAMH, TIPOSIB/ISATH FOTOBHOCTb K YBa)KEHUIO WHOM TOUKH
3peHust TPy 00CYK/I€HUH pe3y/IbTaTOB BBITIOJTHEHHOM PabOThI;

* 00BEKTHBHO OIleHWBaTh HMH(OPMAI[MI0 O Bel[eCTBaX M XHWMHUECKUX MpOoLeccax,
KPUTUYECKM OTHOCHUTBCS K TICEB/JOHAyuHOW WHMOpMAIMK, HeJ00pOCOBECTHOM pekKiame,
KacaroImencst UCI0/Ib30BaHUsI Pa3/IMYHbIX BeIeCTB.

* OCO3HaBaTh 3HAUeHHWE TEeOPeTUUYeCKUX 3HAHUM [jig TIPAaKTUUeCKOW JlesaTebHOCTH
YesioBeKa;

* OMKMCBIBATh U3yUeHHbIE 0ObEKThI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHa/ln3a;

* IDUMEHSITh 3HAHUS O 3aKOHOMEPHOCTSIX T[ePUOINYeCKON CHUCTEMbl XUMHYeCKUX
3/IEMEHTOB /1151 00bSICHEHUS Y TIPe/IBU/IEHUsT CBOMCTB KOHKPETHBIX BEIIleCTB;

* pa3BuBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTb TIOCPeACTBOM YTyOsieHUs 3HaHUW 00
WCTOPUM CTaHOBJIEHUS XUMHUUECKOW HayKH, eé OCHOBHBIX TIOHSITWM, MEePUOIUUeCKOro 3aKoHa
KaK O/IHOTO M3 B)KHEUIIINX 3aKOHOB TIPUPO/IbI, @ TAK)KE O COBPEMEHHBIX IOCTKEHUSIX HayKu U
TeXHUKHU.

* COCTaB/ISATb MOJIEKY/ISIpHbIe W TIOJIHbIE MOHHBbIE YpaBHEHHs M0 COKPAIEHHBIM WOHHBIM
ypaBHEHUSIM;

* IPUBOZUTD TIPUMEPbI PeaKLvi, TI0JTBePXK/JAl0IIUX CYII[eCTBOBaHUE B3aUMOCBSI3U MEX/y
OCHOBHBLIMU KJIaCCaMU HEOPraHUYeCKUX Bell[eCTB;

* IPOTHO3UPOBAaTh pe3y/bTaThl BO3JEMCTBUSI pa3/UUHbIX (AKTOPOB Ha HW3MeHeHHe
CKOPOCTU XUMHUUECKON peaKiuu;

* IPOTHO3UPOBAaTh pe3y/bTaThbl BO3/JIEMCTBUSI Ppa3IMuUHBIX (PAKTOPOB Ha CMelleHHe
XUMHUUECKOT0 PaBHOBECHSI.

* IPOTHO3UPOBAaTh XMMUUECKHe CBOMCTBA BeIlleCTB Ha OCHOBE WX COCTaBa M CTPOEHHUSI;

* IPOTHO3UPOBaTh ~ CMOCOOHOCTh  BEIECTBA  TPOSIB/IATH ~ OKUC/IUTE/bHBbIE WK
BOCCTAaHOBUTEJ/IbHbIE CBOMCTBA C YUETOM CTereHel OKUCJ/IeHWs 3/IeMEHTOB, BXOZSIIUX B €ro
COCTaB;

* BBISIB/IATH CYII[eCTBOBaHWE TeHeTUYeCKOW B3aMMOCBSI3M MEXIY BellleCTBaMU B psifly:
TIPOCTOE BeleCTBO — OKCH/J| — TU/IPOKCHJ, — COJIb;

* OpraHM30BbIBaTh, TIPOBOJUTH YUYeHWYeCKWe TIPOeKThl I10 WCC/AeJOBaHUI0 CBOMCTB
BeII[eCTB, UMEIOLUX Ba)KHOe MPaKTUUYeCcKoe 3HaueHue.



KaseHziapHo — TeMaTHUecKoe rylaHhpoBaHue 110 XuMud 110 riporpamme O.C.INabpuensHa
(2 yaca B HeZie/t0, BCero 68 uacoB)

No KoJ/1-B0 JlaTa npoBeeHus
w/n Ha3Banue Tembl ypoKa 4aCOB IIpumeuaHue
«a» «0»
Tema 1. Beegenne (6u)
1 BBogHbIi HHCTPYKTaX 10 TB mipu pabote B KabuHeTe 1
xumud. Ilpeamer xumnn. BemecTsa. 1
2 INpeBpaiienys BeljecTB. Po/ib XMMUM B )KU3HU YeslOBeKa. 14g
IIpakTnueckas padora Nel. «IIpuémbl
3 obpaiijeHusi ¢ 1abopaToOpHbIM 000PY/I0BAHHUEM 14
Nucrpykrax Th
4 [leprosyyeckast cucTeMa XMMAYeCKUX 371eMeHToB [I.11. 1
MeHjiesieeBa. 3HaKU XMMUUECKUX 3JIEMEHTOB. q
5 Xumunyeckue ¢opmyssl. OTHOCHUTe/TBHAS aTOMHast U 19
MOJIeKyJIsIpHasi Macca.
6 IIpakTHueckas padora Ne2. «HabmropeHue 3a ropsiuei 19
cseuoii» UHcTpykTax Th
Tema 2. ATOMBbI XMMHYECKHX 3/IEMEHTOB. (74)
7 OcHOBHbIe CBefleHUsI O CTpoeHUH aToMoB. CoCTaB aTOMOB. 19
W30TOmBL
CTpoeHue 3/1eKTPOHHBIX 000/I0YeK aTOMOB.
8 1y
Nonel. MoHHAasA xuMUUyecKas CBs3b.
9 1y
10 KoBaneHTHast CBAA3b. 14g
11 Mertannmiyeckasi XMMUUeckast CBsi3b. 14
12 O600611IeHK e U CUCTEMATH3aLIUS 3HAHUM 110 TeMe: «ATOMbI 1
XMMHYECKHX 31€eMEHTOB» q
13 KonTposbHas padora Nel 1o Teme: «Amombl XuMu4eckux 14
5/1eMeHMmMos»




Tema 3. IIpocThle BemmecTBa. (54)
14 ITpocThle BelljeCTBa-MeTabl. 1u
15 IIpocTsle BelecTBa -HeMeTa/UIbl. AJIJIOTPOMHUS. 1u
16 Komuectso Betjectsa. Monbs. MosspHas Macca. 14

MornsipHblii 00BEM Ta30B.
17 1y
18 PernieHuie 3a/iau 1o TeMam: «MosspHbliii 06bem 2a3o8, 19
KOAU4eCcmaso geljecmsa».
KoJ1-Bo yacoB JlaTa npoBeaeHus
Ha3BaHue TeMbl ypoKa IIpumeuanue
Ne
«a» «o»
n/n

Tema 4. CoeiHeHNe XUMHUECKHUX 3/IEMEHTOB. (16q)
19 | CreneHb OKUC/IEHUS. 1u
20 Baxnefime kiacchl OMHAPHBIX COeUHEHUM. 1u

Oxcuppl.
OcHoBaHusl.
21 1y
Kucnotel.
22 1y
23 | Comm. 1y
24 | CoctaBneHue GpopMy coneit. 1u
o5 O606111eHe U cucTeMaTU3aLUsl 3HAHUM 110 Teme 1
«Baxnetimme knaccbl OMHAPHBIX COeJUHEHUI» q
AMop@dHble U KpUCTa/yIMuecKue BelllecTsa.
26 | Kpucranimueckue perieTkH. 14
27 UucThle BeljecTsa U CMeCH. 1u
28 ITpakTnueckas pa6ora Ne3. «AHa/M3 TIOUBHI U 19
BoJbI» MHcTpyKTaxX Th
29 | MaccoBas f0/1s1 KOMIIOHEHTOB B CMeCH. 1u
30 Periennie 3afiau Ha Haxo)XXieHMEe MacCOBOM JI0MU 1q

KOMIIOHEHTOB CMeCH.




PeriieHue 3a7iau Ha HAaXOXK/[EHWE MaCCOBOM 10N

31 1y
KOMITOHEHTOB pacTBOpa.
IIpakTnueckas pa6ora Ned. «IIpurotoBneHue
32 | pacTBOpa caxapa C 3aZJlaHHOM MacCOBOH Zoed 1y
pacTBOpeHHOro Benjecrsa» MHcrpykTax Th
33 O600111eH1e 1 CUCTeMaTH3alvs 3HAHKUH T10 TeMe: 1a
«CoeliHeHUs XMMUUECKUX 37IeMEHTOBY.
KonTtponbHas padora Ne2. no teme: «CoeduHeHus
34 | xumuueckux 31eMeHMOo8» . 1y
Tema 5. VIsMeHeHMs1, NPOUCXOAALLME C BelleCTBaMH. (12q)
35 ®dusnyecKye sIBJIEHUS B XUMUHU. 1u
36 Xumuyeckue siBjieHusl. XUMUYeCKre peakLyu. 19
37 3aKOH COXpaHeHHsI MacCChl BelllecTBa. 1g
XUMUUECKUe YPaBHEeHMUSI.
38 PacuéTel M0 XUMUUECKUM YPaBHEHUSIM. 1u
39 PeltieHre pacueTHBIX 3a/lau 110 YpPaBHEHUIO peaKIIvu. 1
q
40 PellieHye pacueTHBIX 3a/ja4 Ha BEIYMC/IEHHE MacCChl 1
TPO/IYKTa pPeakiuu. 1
TuIbI XUMHUYECKHX peaKLUi.
a1 1y
a2 Turbl XUMHUUYECKHX peakluii Ha rpuMepe CBONCTB 1u
BOJBL.
43 CKopoCTh XUMHUeCKUX peakifuii. KartamsaTtopsl. 1u
a4 ITpakTnueckas padora Ne5. 14
« ITpu3HaKM XUMHUECKUX peakiyii» Uucrpykrax Th
O600111eHMe U cUCTeMaTU3aLMs 3HAHUH T10 TeMe
45 «M3MmeHeHUs1, npoucxodsuyue ¢ geujecmaamu. 1y
46 KonTtposnbHas padora Ne3. o Teme «V3meHeHus, 1u

npoucxoaﬂu;ue C sewyecmeamu».




Ha3BaHue TeMbI YpoOKa

KoJi1-Bo yacoB

JlaTta npoBeieHus

Ne
w/n «a» «0» IIpumeuyanue
Tema 6. PacTBopenne. PacTtBopbl. CBoiicTBa pacTBOpPOB (22u)
3/1IeKTPOJINTOB.
OKuC/IMTeTbHO — BOCCTAHOBHMTE/IbHbIE PeaKIiu
47 | PacTBopeHue Kak (pU3MKO — XMMUUECKHUH MpoLiecc.
Tumnei pactBopoB. [ToBTOPHEIN MHCTpYKTax 110 T.5. 1u
48
OnekTposuTrUeckas auccorumaims (/1) 1y
49 OcHogHbIe nonoxkeHust Teopuu /. (TIMO) 1y
50 NonHble ypaBHeHUs peaklyit 1g
51 YcoBYs MpOTeKaHUsT XUMUUECKUX PeakLuil Mexay 1u
pPacTBOpPaMH 3JIEKTPOJIMTOB /10 KOHLA
52 KucsoTsl, ux Knaccudukarys. 1u
CBoiicTBa KUCJIOT.
53 1y
54 | OcHoBaHus, uX KaccuuKausi. 14
55 CBoiicTBa OCHOBaHMiA. 19
56 OKcHipl, MX KnaccuyKalyst ¥ CBOMCTBA. 14




Comu, X CBOMCTBA.

57 1u
I'eHeTHYecKas CBA3b MeXAY KaaccaMu
58 | HeopraHWueCKUX COeTUHEHUMN. 1y
59 IMpakTuueckast pabora Ne6. «CBOMCTBa KUC/IOT 14
OCHOBAHMM, OKCHJIOB M comeii». UncrpykTax Th
O6006111eHre ¥ cuCTeMaTH3aLHst 3HAHUH TI0 TeMe:
60 | «PactBopenue u pacTBOpbI». lu
61 OKuc/IMTeTbHO-BOCCTaHOBUTe/IbHLIE peakiiuu (OBP). 19
62
CocraBieHue 3/1eKTpoHHOro 6anaHca B OBP. 1u
CBoliCTBa IPOCTHIX U CIOXKHBIX BelljecTB B cBete TO/] u
63 1u
OBP
ITpakTnueckas padora Ne7. Pemenue
64 9KCIIepUMEHTAJIbHBIX 3a/iau 110 TeMe: «OBP» 1u
Nucrpykrax Th
65 O600611IeHHe U CHCTeMaTH3allMs 3HAHUH 10 Teme
«PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 1y
3J1eKTPOJIMTOB, HOHHbIE YpaBHeHUsi, OBP».
66 HroroBas KoHTpoabHas padora Ned 3a Kypc 19
xumuu 8 kacca
AHamu3 UTOrOBOM KOHTPOILHOM PabOThI.
67 1u
68 | IlopTpetHas ranepesi BeJIMKUX XUMUKOB 1u




HoypouHoe n/jaaHuposaHue no Xxumuu, 8 kaacc,
(2uaca e Hedenro, ece20 68 uacoe), YMK O. C. 'abpuensina

No No CogepykaHve porpaMMHOI0 Ko | [Hara [ToBTOpenue | Ioma
ypOKa | ypoKa | marepuasia Jiu- IIHee 3aganus, opmupytomue Y'Y/
o o yec 3ajia- Ncnonw30Ba-
npen- | Tteme TBO HUe peryJisa- ITI03HaBa- | KOMMYHHU- | JIMYHOCT Hue UKT
MeTy ya- THMBHbIe | TeJIbHble | KaTUBHbIE | Hble
COB
Tema 1. BBegenue B xumnio (6 uacon)
1 1 BBoasbIl uHCTpYKTaXxX o Th 1 ®dusmyeckue | 81, ®opmu- | opmu- | Popmu- dopmu-
ripy paboTte B KaOMHETe XVMUH. CBOUCTBA, ynp. 4 | poBaHWe | pOBaHMe | pOBaHUe poBaHue
[Tpegmet xumuu. Berriectsa. ¢ur3nueckoe TOHATUSL | YMEHUs] | YMeHUs VHTepeca
TEJIo o XxumHuu | Habmoza | paboratek | K
2 2 [TpeBpaluenus BerecTs. Posb 1 ®dusuyeckue | 82,3 |uee Th, B Mapax, HOBOMY | BupTtyanbHas
XUMUH B JKH3HU UeioBeKa. CBOMCTBa poJiv B Jienartb OTBeyaTb | mpeAMe- | jabopaTopus
Kpatkue cBefieHus1 U3 UCTOPUU JKU3HU BBIBO/Ibl | Ha Ty.
BO3HUKHOBEHUS U Pa3BUTUS yesioBeKa | npu BOIPOCHI
XUMUHU. 1poBefie | yuuTess,
3 3 [MpakTrueckue paboTer: Nel. 1 AToM c.174 HUU yMeHue IIpesenTanysa
«[Ipuémsl OMBITOB, | UCIIO/IB30-
obpairieHust ¢ 1abopaTOPHBIM yMeHHUs1 | BaThb
0bopyioBaHEM» paboTaTh | XUMHUUeCK
4 4 [Teproguueckas cucrema 1 84 C KHUTOM | UM SI3BIK,
XUMUUYeCcKux 31emMeHToB [I.1. ucC yMeHue
MeHnpeneeBa. 3Haku nepuogu | pabotathb
XUMHUYECKUX 3JIeMEeHTOB. YyecKou C
5 5 Xumuueckue (GopMyJibl. 1 Havmenblee | 85 cucre- XAMHYeC-
OTHOCKTe/bHas aTOMHas U obrjee yTip. MOH. KOH
MOJIEKYJISIpHAas Macca. KpaTHOe, 1,4 TOCY/IOH.
aTom,

23




MoJieKy/a
6 6 IIpakTHueckue paboThbi: Ne2. 1 C.180
«Habropenue 3a ropsieit
CBeuoi»
Tema 2. AToMBI XMMHYECKHX 3/IeMEeHTOB (7 4acoB)
7 1 OCHOBHBIE CBeJIeHUs O 1 ATtom. 86,7 ®opmu- | opmu- | Popmu- ®opmu- | [IpeseHTtarus
CTPOEHHUU aTOMOB Crtpoenue pOBaHue | pOBaHWE | pOBaHHUe pOBaHue
V3MmeHeHus B cocTaBe s17ep sjpa aToMa MOHATUA | YMEHHUSI | YMEeHUsI VHTepeca
aTOMOB. 0 cTpoe- | paboTaTth | C/TyIIATh K
V30TO1BI HUU C yuuTens, | KOHKpeT-
8 2 CTpoeHue 3/1eKTPOHHBIX 1 OJIeKTPOH 88, aToma, KHWUIOW, | BECTH HOMY IIpesenTanys
000/10u€K aTOMOB. ITepuon,. 9c¢.52 | xumMHyeCc | yMeHUd | Juanor C XUMHUYEC
V3meHeHus1 ynciia 371eKTPOHOB ['pynmna ynp.2 | Kou VHTErPU | yUWTeNleM | KOMY
Ha BHEIIIHEM SHepreTUYeckom CBA3U U | pOBarhb Y IDyTHMH | 37IeMeH-
YPOBHE aTOMOB XUMHUYECKHUX ee 3HaHUS yyalyMu- | Ty,
3/1EMEHTOB. BU/IAX. u3 csl. TIOUCK
WoHHasi xumuyeckast CBsi3b ((NZEVIN JIOTIOJTHU
9 3 B3aumogeiicTBre aTOMOB 1 B TeJIbHOM
3/IEMEHTOB - HEMEeTa/IJIOB MEXy § XUMHUIO. vuHbopMa
cobori 10,11. 151580
KoBaneHntHas nosispHas ynp.2, HeM.
XUMUUeCKasi CBSI3b CBSI3b CTp.
62
10 4 MeTtanmnueckas XUMHUUecKast 1 8§12 [Tpe3enTauys
CBSI3b.
11 5 O06o061enue u cucrematusanus | 1 84-12 [Tpe3eHTarys
3HaHUM 10 TeMe: « ATOMBI [ToBTO
XUMUUECKUX 3JIeMEeHTOB» pUTH
OCHOB
HbIe
TIOHSIT
usi
TeMbI
12 6 KonTposbHasi pabora Nel 1o 1 [Ipe3enTauys
TemMe: «AmoMmMbl XUMUYECKUX
2/1eMeHmMos»




Tewma 3. ITpocTbie BenecTBa (5 4acoB)

13 1 IIpocTsle BelljecTBa-MeTaslIbl. 1 ®dusuyeckue | §13 ®opmu- | YmeHue | YMeHue Osnage- | [Ipe3seHtanys
CBOMCTBA poBaHWe | paboTaTb | COTPYJHM | HUE
14 2 [IpocTble BelljecTBa-HeMeTas/lIbl. | 1 ®usuyeckue | §14, IIOHATUA | C 4aTh C HaBbIKa-
Annotponus. CBOMCTBA yrnp.3 | o Metan- | yueOHU- | yuuTeneM | MU Jjisi
15 3 KonnuectBo BerjectBa. MoJib. 1 OtHocutenbH | 8§15, Jax, KOM, B [IOUCKEe | MPaKTHU-
MosnsipHast Macca. ast aToMHast ¥ | yrip.1- | HemeTan | JonosHu | u cbope 4eCKOM
MOJIeKyJisipHa | 3 nax, TenbHOM | mHoOpMal] | JesiTeNb-
s1 MacChl KO/IM4YeC | drepary | Wy, HOCTH.
16 4 MoJisipHBIT 00BEM 1 KomnuectBo | §16, TBe poH.Iepu | CIyIlaTh
ra3000pa3HbIX BeIecTB. BelecTBa ymp.1, | BellecT- | ogd4ec- | ero.
2 Ba. KON
17 5 PemieHue 3amau 1o TemMam: 1 KomnuuectBo 815, cucre-
«MonsipHblili 06vem 2a3o8, BelL|eCTBa, 16 MOH.
KO/IUYecmeo eewjecmea». MOJISIpHast ymp.
Macca, 4-5,
MOJISIPHBIN c.85
o0BeM,
MOCTOSTHHAsI
Agorazpo
18. 6 KonrposeHast pabota Ne2 1o
Teme
«IIpocTble BelecTBa»
Tema 4. CoeguHeHMsI XMMHUUYECKHX 3/IeMeHTOB (16 yacoB)
19 1 CremneHb OKUC/IEHUSL. 1 817, ®opmup | YMeHue | YmeHue Ywmenue | IlpeseHrarjus
ynp.1, | oBanue | pabotath | paboTaTh | MCITO/b-
2 MOHATUA | C B I1apax, B | 30BaThb
20 2 BakHedime Kiaccel OMHapHBIX | 1 818, 0 yuebHU- | TpyTmax, 3HaHUS B
COeJJMHEeHUU - OKCU/IbI U ynp.l | CTereHu | KOM, oTBeuaTb | OBITY.
JIeTyure BOJOpPO/HbIe 4 OKHC/le- | yMeHHe | Ha
COeJJMHeHUsI HUS, COIOCTaB | BOIPOCHI
21 3 OcHoBaHusl. 1 8§19, K/J1aCCOB | JIATh, yuuTeJIs.




ynp.4- | coefuHe
5 HUH,
22 4 Kucnotsl §20, YUCTBIX
ynp.3, | Belecr-
5 Bax U
23 5 Cosu 8§21 CMeCsiX.
24 6 Cocraenienue Gopmyn coseit. 821,
ynp.2,
3
25 7 O0600611eH1e 3HAHUT 0 IToBTO
KJIaCCI/I('bI/IKaLII/II/I CJIOKHBIX BelleCTB pI/ITb
OCHOB
HbIE
TTOHAT
ust
TeMBbI
26 8 AMop@dHbIe U KpUCTa/sTnyecKue ATtom. 8§22
BeljecTsa. Tunsl Monekyna
KPUCTa/UTMYEeCKUX peLleToK dusnueckoe
TeJso.
dusunyeckue
CBOMCTBa
27 9 YucThbie BeIecTBa U CMeCH. CmMmecn. 823
Yucteie
Bell|ecTBa
28 10 ITpakTnueckas padora Ne3. C.181
«AHanu13 MoYBbI ¥ BOJIbI»
Uncrpykrax Th
29 11 MaccoBast 1 00beMHast 10J1s1 CwMmecu. 8§24,
KOMITOHEHTOB CMeCH Yucteie yIIp.
BelleCTBa 2,4,7
30,31 | 12,13 | PemuleHue 3asau Ha HaXOXJeHUe
MaCCOBOM /10/TM1 KOMITOHEHTOB
CMECH.
32 14 IIpakTnueckasi padora Ned. C.
[IpuroroBnenue pacTBopa caxapa 185

paboTaTthb
C
dhopmyna
MH.

[Ipe3enTauus




U oTpeiesieHrie MaCCOBOM [J0JTN
ero B pacTBope
Uncrpykrax Th

33 15 O06o0b111eHMe ¥ CUCTEMAaTH3aLs
3HaHUM 110 Teme: «CoeJuHEHUs
XUMHWYeCKHX 5/71IeMeHTOB».

34 16 KonrtposbHas padora Ne 2110 | 1 813-
TeMe «CoeMHeHUs] XUMHUYeCKUX 24
3/1eMeHTOB» IToBTO

pUTh
OCHOB
HbIe
TIOHAT
ust
TeMbI

Tema 5. I3meHeHus, npoucxosinue ¢ BeigecrBamu (12 yacos)

35 1 dusnueckye sIBJIeHUs B XUMUU. 1 Crioco0bmr 825, ®opmu- | YmeHue | YMeHue Ymenue | IlpesenTanus
pa3zeneHus | ynp. 3 | poBaHue | pabortaTth | BeCTu VHTEerpu
cMecel TIOHATUH | C JIiarnor, poBaTh

36 2 XuMUYecKre siB/eHusI. 1 826 0 yueOHU- | paboTaThb | TOy4yeH

XUMHUECKHe peakiyu. XUMUYe- | KOM, B Iapax, Hble

37 3 3akoH COXpaHEeHHsA MdCChbI 1 §27, CKUX nepuoau I);;160T,31T]3 3HAHUY B HPEBEHTaL[I/IH
BelljecTBa. Xumuueckue yIip. peakiy- | 4ecKou C MpPAaKTU-
ypaBHEHHs. 2-3 X, UX CHuCTe- YUUTENIEM. | UeCKOH

38, 4, PacuéTbl 10 XUMUYECKUM 3 Komnuectso | 828, | Tumax; MOH, KU3HU.

YPpaBHEHUAM. BellleCTBa. yIIp. yMeHUs QJITOPUT
MounsipHast 2,3 micaThb MOM
Mmacca. peaklMd | paccraB-
MovisipHbIi u JIeHUs
00beM pacctaB- | K03 du-

39 5 THITbI XUMUYECKUX PEAKI[UH. 1 829 JIATh LIUEHTOB
Peakiuu pa3nosxenus. [ToHsTHe ypaBHe- | B
0 CKOPOCTH XUMHYeCKOU1 HUe B XUMHYeC
peakly U KaTajn3aTopax XUMHYeC | KUX

40 6 Peakijuy coeJuHeHus. 1 8§30 KUX ypaBHe-

yup.




1-2; peakluu- | HUSIX;
41 7 Peakijuu 3amertjenus. Psg 1 831 AX. yMeHuHe
aKTHBHOCTU MeTasljIoB VHTEerpu
42 8 Peakiuy o6meHa 1 832 poBaThb
YTIp. 3HAHUA
2,6 u3
43 9 Tunel XUMHAYECKUX peakLUi Ha 8§33 b3k
TpuMepe CBONCTB Bojpl. [loHsITHE O B
TUJIPO3e XUMUIO.
44 10 ITpakTnueckas padora Ne5. 1 C.183
« HpI/IBHaKI/I XUMHNUYEeCKUX
peakiuii» Uncrpykrax Th
45 11 O60611ieHre U CHCTeMATH3aLIHsT 1 Peakuyu §25-
3HaHUM 10 TeMe «J3MeHeHus, pasioxenus, | 32
npoucxodsujue ¢ 8ewjecmeamu. coequnenus, | IToBTO
obOmeHa, pUTH
3aMeleHUst OCHOB
HbIe
TIOHSIT
usi
TeMbI
46 12 KonTposbuasa padora Ne3. 1o 1
Teme «M3MeHeHuUsl, npoucxoosujue
C gewjecmeamu.
Tema 6. Teopus 3/1eKTPOIMTHUYECKON AMCCOLUAIMHN U CBOMCTBA K/IACCOB HeOPraHuYecKux coeanHenui (19 uacon)
47 1 PacTBOpeHMe Kak (pU3MKO — 1 VonHas 8§34 ®opmu- | Gopmup | Popmupo | Popmup | Ilpesenranus
XUMUYecKuii nporecc. Ture CBSI3b. poBaHHe | OBaHUE BaHHe OBaHUe
pacTBopoB. IToBTOPHEI KoBaneHTHas MOHATUM | YMEHUsI | YMeHUs yMeHUsI
MHCTPYKTaX 110 T.B. HeTo/IApHast 0 pa6orath | paboTaTh | UHTerpu
Y TIOJIsIpHAs pacTBo- | C VHJUBU/Y | pOBaTh
CBsA3b. VIOHBI pax, yueOHUK | a/IbHO U B | 3HAHWS O
48 2 DnekTposiMTHUECKas Auccormanus | 1 Kucnora 835 3JIEKTPO- | OM, rapax, pacctBo- | [Ipe3eHTauust
(341) u Teopust O JITHYEC | alTOPUT | COTPYJHM | pax,
49 3 OCHOBHBIE M10JI0)KeHHS] TEOPUU 1 OcHoBaHue 836, KoM MaMHU 4aThb C KHUCJIO- IIpesenTanus
3/1eKTPOJINTUYECKOU ymp. [Tpe3eHTauys




puccouuanuu (TD/[]). loHHbIe

1,4,5

yPpaBHeHHsI peakLvi 837,
ymp.2,
5
C.237
50-51 | 6-7 Kucnotel B cBeTe TO/] 838,
ymp.
3,4
52-53 | 8-9 OcHoBanus B cBete TO/1 8§39,
yIIip.
3,5
54 10 Oxkcugpl, ux Knaccudrkalus u 8§40
CBOMCTBa. y1ip. 3
55 11 Coy, UX CBOMCTBA. 841
ymp.
2,5
56 12 TeHeTHUecKast CBSI3b MEXY 842,
K/IaCCaM¥ HeOPraHUYeCKUX yIp.
COeIMHeHUH. 2.4
57 13 ITpakTnueckas padora Ne6. C.241
«CBolicTBa KUC/IOT, OCHOBaHUM,
OKCHJIOB U coJieii». UncrpykTax Th
58 14 O6o0061ieHre U cUCTeMaTH3aLHs [ToBTO
3HaHUi 1o Teme: «PacTBopeHue u PUTh
PacTBOPBI». [TOHSIT
ve 00
WOHH
BIX
peakil
USIX
59-60 | 15,16 | OxucmuTensHO- §43
BOCCTaHOBUTEJILHBIE PeaKIin yTIp.
(OBP). 1,7
61 17 CBOIiCTBa TTPOCTBIX U CIIOXHBIX TToBTO
BeljecTB B cBeTe TO/l u OBP DHTB

TTIOHAT

JIACCOLU
aIuy,
HMOHHBIX
ypaBHe-
HUSX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COMSX,
OKCH/IOB,
OKUCJIU-
TeJILHO-
BOCCTaHO
BUTEJTb-
HBIX
peakiu-
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Onucanue yueOHO-MeTOJHYECKOT0, MaTePHATbHO-TEXHUYECKOT0 U
HH(OPMaALIMOHHOT0 00ecreyeHUs 00pa30BaTe/ILHOrO MPOIeCcca.

HatypanbHble 00beKThI. HaTypasbHble 00BeKThI, UCTIOb3yeMble B 00yUeHUH XUMHH, BKTFOUAIOT B
cebsi KOJUIEKI[UM MHUHEPAJIOB U TOPHBIX TOPOJ, META/VIOB U CIUIAaBOB, MUHEDPAIbHBIX yA0OpeHUH,
TJIaCTMAcC, KayuyKoB, BOJIOKOH U T. . O3HaKOMJ/IEHHe YYalluxcsi C 00pa3iaMu UCXOHBIX BeLeCTB,
TIOJIYTIDOAYKTOB M TOTOBBIX W37/ TI03BOJISIeT TIOJAYUYMTh HarJIsiiHOe TpefcTaBieHHe 00 3TUX
MaTepuajax, UX BHEILHEM BH/Je, a TakKKe O HEeKOTOPbIX (PU3MUeCKHX CBOWCTBaX. 3HAUUTe/bHbIE
yueOHO-TI03HaBaTe/lbHble ~ BO3MOXXHOCTA ~ WMEIOT  KOJUIeKLMH,  W3TOTOBJIEHHble  CaMUMU
oOyuvarorrumucs. [IpeameTsl A1 TaKUX KOJUIEKIMKA COOMPArOTCS BO BpeMsi KCKYPCHH W JIPYTHX
BHEYPOUHBIX 3aHSTHH.

Konnekuy MCMO/MB3yIOTCST TOJBKO /ISl O3HAKOMJIEHWsI yuyallluxCsl C BHELIHUM BHJOM U
(Y3ruecKMMH CBOWCTBaMM M3yuyaeMbIX BelleCTB U MaTepuasnoB. [Isi MpoBefeHUs] XUMHUYeCKUX
OTIBITOB KOJIIEKLIMU MCII0/1b30BaTh HeMb3sl.

XuMHuyecKue peakTUBbI U MaTepuasibl. OOpailieHre CO MHOTHMH BelljeCTBaMu TpebyeT CTpororo
COOJIIOiIeHNsT TIpaBW/I TeXHWKHM 0e30TMacHOCTH, OCOOEHHO TIPY BBITIOJTHEHUM OIBITOB CaMUMHU
yuamymucs. Bce HeobGxoauMble Mepbl TIPeJOCTOPOXXHOCTU YKa3aHbl B COOTBETCTBYHOIIWX [10-
KyMeHTaxX ¥ UHCTPYKIUSIX, @ TAKXKe B IOCOOUSX /ISl yUUTe/Iel XUMHUU.

HauboJee yacTo UCIO/Ib3yeMble peakKTUBBI U MaTepHaIb:

1) mpocTbie BellleCTBa - Me/lb, HATPUM, Ka/IbLIWI, aTFOMUHUM, MarHum, >keye30, LIMHK, Cepa;

2) okcuabl — meau (II), kanbiys, xesne3a (I11), maraus;

3) KHUC/IOTHI - COJIsIHAsA, CepHasi, a30THasi;

4) oCHOBaHUS - TUAPOKCHU]] HaTpUsl, TUAPOKCH] KanbLusi, TUAPOKCcU], bapusi, 25%-Hblii BOJHBIN
pacTBOp aMMHaKa;

5) comnu - xymopuapsl Hatpust, Meau (I1), >kene3a(I1l); HUTpaTHI Kasusi, HATpHs, cepedpa; CynbdaThb
meau(11), xxenesa(Il), >xene3za(Ill), anroMuHMS, aMMOHWS, Kanusi, OPOMUJ, HaTPHS;

6) opraHuyeckue COeAUHEHUsI - Kpaxmas, T[JAULUPWH,  YKCyCHasi KWCJI0Ta, METU/IOBbIN
OpaH’XeBbIl, peHoTanenH, JaKMYC.

XuMnueckas JabopaTopHas TmoOCyAa, anmaparbl W npudopbl. XuMuueckas T1oCyJa
ro/ipas/iefisieTCsl Ha [Be TPYMMbl: [jIsi BBIMOJHEHHS OMbITOB YUaIlUMUCS U J1eMOHCTPAl[MOHHBIX
OTIbITOB.

[Tpubopel, armapaTbl ¥ yCTAaHOBKH, WCIIO/Ib3yeMble Ha YPOKAaX XHUMWH, TIOZIPA3JesisiioT Ha OCHOBE
MPOTEKAaKLMX B HUX (PHU3UUECKUX U XMMHUYECKHX TPOLIeCCOB C yYaCTUeM BeLeCTB, HaXOASILMXCS B
pa3HbIX arperaTHbIX COCTOSTHUSIX:

1) mpubopsl Ay paboThl C ra3aMu - MOAy4YeHWe, COOMpaHHe, OUMCTKA, CYIIKA, IOIJIOIeHHe
ra3oB; peakliy MeX/y TIOTOKaMH Ta3o0B;

2) anmapaTbl U TIpUOOPHI [JIST OTMBITOB C >KUAKUMHU W TBepAbIMHM BellleCTBAMU - T€PeroHKa,
¢unbTpOBaHWe, KpHUCTas/IM3alysi; TpOBeJileHHe peakLuid MeX/y TBepAbIM BeleCTBOM WU
JKUKOCTBIO, YKU/IKOCTBIO U XKU/IKOCTBIO, TBEP/IbIMU BellleCTBaMHU.

BHe 3Toi1 KjlacCuUKaLK HaXOAATCS ABe TPYIIIIbI yueOHOM armapaTyphbl:
1). and v3y4yeHUs TeOpeTMYeCKMX BOIPOCOB XMMHHU - W/UIIOCTpALUsi 3aKOHAa COXpaHeHWUs
MacChl BellecTB, JeMOHCTpALUsl 371eKTPOIIPOBOJHOCTH PacTBOPOB, J€MOHCTPALIMS ABWKEHHUsI
WOHOB B 3/IeKTPUUECKOM TI0jie; [l W3y4YeHUs] CKODOCTM XHMMHUYEeCKOW peakluu U
XUMHUYEeCKOTO paBHOBECHS;
2). A WUTFOCTPAlMM XMMHUECKUX OCHOB 3aBO/ICKHUX CIOCOOOB TIOMy4YeHHsT HEeKOTODBIX
Bell[eCTB (CepHOM KUC/I0ThI, aMMHaKa  T. I1.).
BcrioMoraTe/ibHY!0 pO/ib WrpalOT U3MepHUTeNbHble U HarpeBaresbHble TPUOOPHI, pa3IMuUHbIe
MIPUCTIOCOO/IEHUS [T BBITIOJTHEHUSI OTIBITOB.
Mopemu. OOBbeKTaMM MO/Ie/IMPOBaHUSI B XUMHH SIBJISIIOTCS aTOMBI, MOJIEKY/Ibl, KPUCTaJUIbI,
3aBO/ICKME ammapaThl, a TakKe MPOUCXOoJsIMe MpoLecchl. B npernofiaBaHuy XUMHK UCTIO/b3YIOTCS
MO/ie/d KpUCTa/lJInueCKUX pellleToOK anmMasa, rpadura, cephbl, ocdopa, okcuga yraepoaa(lV), noaa,
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enesa, Meiyd, Marausi. HabGopbl Mofesieli aTOMOB [ijisi COCTaBJIeHUsI IIapPOCTEP>KHEBBIX Mojenei
MOJIEKYJI IPU U3yUYeHUH OpPraHUueckon XUMHH.

YueOHble mTOCOOMA Ha meyaTHOW oOcHOBe. B mpoilecce 00ydyeHUS! XUMHUHM UCIOJIB3YHOTCS
c/leiyrole Tab/MUIbI TIOCTOSTHHOTO 3KCIIOHUPOBaHUs: «lleprosuueckasl CHCTeEMa XUMUYeCKHX
snemenToB [. V. MeHzeneeBa», «Tabnuiia pacCTBOPUMOCTH KHCIOT, OCHOBAHUM U COJIek», «DJIeKT-
POXUMUUECKUN Psifi HAarlpsKeHUH MeTasljioB».

[171s1 opraHu3alivi CaMoCTOSITe/TbHOM paboThl 00YUarOIIMXCsl Ha YPOKaX MCTO/b3YIOT pa3HOoOpa3Hble
JM/lakTHYeCKre MaTepyasbl: TeTPa/ii Ha 1evyaTHOW OCHOBe, KADTOUKH C 3a/laHUsIMUA Pa3HOU CTereHU
TPYAHOCTH /IJIs1 U3y4YeHHsl HOBOTO MaTepurasia, CaMOTIPOBEPKH M KOHTPOJISI 3HAHUW yUall[uXCsl.
OKpaHHO-3BYKOBbIe Cpe/ICTBa 00yueHHsl. JKPAaHHO-3BYKOBbIe TIOCOOUS JIe/ISITCS Ha TPY OOJIbIIme
[PYyMIIbI: CTaTHUUHbIe, KBa3WJWHAMUUHble W [JuHaMUuyHble. CTaTUYHBIMU 3KpPaHHO-3BYKOBLIMU
Cpe/icTBaMU O0YYeHUsl SIBJISIFOTCS AUaQUIbMBbI, AUATIO3UTUBLI (C/Iaii/ibl), JMHUYHBIE TPAHCTIAPAHTHI
s rpadornpoekropa. Cepud TpaHCTIAPAHTOB TO3BOJISIIOT WMWTHPOBATh JBI)KEHHE TyTeM
10C/e/I0BaTe/IbHOTO HAaJlOXKeHWs OJHOTrO TpaHCMapaHTa Ha JApyrod. Takuve cepuM OTHOCAT K
KBa3W/IMHAMUYHBIM 3KPaHHBIM TIOCOOHSIM.

JMHAMUYHBIMK ~ 9KPAaHHO-3BYKOBBIMHM TIOCOOMSIMHM ~ SIBJISIFOTCSI  TIPOM3BeJIeHHs]  KMHemarorpada:
JOKYMEHTa/lbHOTO, XPOHMKA/IbHOTO, MYJIbTUTIMKALIMOHHOTO. K 3TOM >ke TpyIime OTHOCSTCS
JKpaHHO-3BYKOBbIe Cpe/icTBa OOy4eHUs, [/ TIpeAbsiBieHUs MH(OPMALMK KOTOPBIX HeoOXoauMa
KOMIbIOTepHast TEXHUKA.

TexHuueckue cpeacTBa 00yueHusi. [IpM KOMIUIEKCHOM WCIIO/Ib30BaHUU CPEJCTB O0yUeHUs
Hen30e)XeH BOMPOC O BO3MOXKHOCTHM  3aMeHbl OAHOTO [OCOOWsST  OpYyryM,  Harpumep
JIeMOHCTPAIJMOHHOTO WM 1ab0paTOPHOTO OmbITa ero u3o0pakeHWeM Ha 3kpaHe. WHdopmarus,
coJiep)Kalljasicsi B 9KpaHHOM TI0COOMH, TIpeZicTaB/sieT COOOM JIMIIb OTpa)KeHWe peabHOTO MHUpa, U
MO3TOMY OHa /I0/DKHA MMeTh OTOPY B UyBCTBEHHOM OITbITe 00yYarolmxcs. B MpoTHBHOM ciydae
(dhopmMHUpyIOTCs HernpaBWIbHbIe W (hopManbHble 3HaHWs. OcobeHHO omacHO (hOpMHpOBaHME HCKa-
JKEHHBIX TPOCTPAaHCTBEHHO-BPEMEHHbBIX Tpe/ICTaBleHUH, MOCKOIbKY SKPaHHOe TMPOCTPAaHCTBO U
BpeMsl 3HAUMTE/IbHO OT/IMUAlOTCS OT PeasibHOTO TIPOCTPAHCTBA M BpeMeHHW. JKpaHHOe rocobue He
MOXKeT 3aMeHUTh CO0O0M peasibHBI OOBEKT B IpOILieCcCe ero TMO3HaHWSl BBUIY TOTO, UTO HE MOXKeT
ObITb UCTOYHUKOM UYBCTBEHHOT'O OTIbITa O CBOMCTBAX, CyIL[eCTBEHHBIX MPU U3yUeHUU XUMUU: 1[BETe,
3araxe, KpUCTa//TMUECKOM CTPOEHUH U T. [. B TO )Ke BpeMsi NPy Ha/IMUMK y YYaLUXCS JOCTaTOUHBIX
YYBCTBEHHBIX 3HAaHWM Ha HEKOTOPBIX JTarax oOy4yeHHs BOCIIPOM3BeJieHWe XMMHUUECKOrO OTbITa B
3KpaHHOM TT0CcoOMU MOXeT ObITh OoJ1ee 11e/1ec000pa3HbIM, UeM ero MOBTOPHast eMOHCTpALsI.

Ilnanupyemble pe3y/ibTaThbl H3yUYeHHUs] yUeOHOro mpegMeTa.

B pe3ynbTaTe M3yuyeHus XMMUM Ha 6a30BOM YPOBHE YUEHHK [[OJDKEH
3HaTh/IIOHUMaATh:

®  XUMHUUECKYI0 CHMBOJIUKY: 3HAKH XUMHUECKUX 3JIeMEHTOB, (JOPMYJIbI XUMHUUECKUX BeI[eCTB,
yPaBHEHHUsI XUMUUECKUX peaKLUi;

® BaKHeHIllMe XUMHUUeCKUe TIOHSTHS: BeIl[eCTBO, XUMHUECKUM 3/IeMeHT, aToOM, MOJIeKya,
OTHOCHUTeJIbHble aTOMHasi XU MOJIEKYJ/ISIpHasi MacChbl, UOH, a/UIOTPOMNUs], U30TOMbI, XUMUYeCKast
CB$I3b, 3JIEKTPOOTPHULIATEIbHOCTh, BaJIeHTHOCTh, CTeleHb OKUC/IeHUs, MOJIb, MOJISIpHAasl Macca,
MOJISIDHBIA 00BeM, BelllecTBa MOJIEKY/IIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHMs], PacTBOPHI,
/IEKTPOJIUT U HEdJIeKTPOJUT,  3JIeKTPOIUTUUeCKas [AUCCOLMALIUS, OKUC/IUTeNTb U
BOCCTAHOBHUTE/Ib, OKHC/E€HHWe W BOCCTAHOBJ/IeHWe, TeriIoBOM 3¢h@deKT peakiid, CKOPOCTh
XUMHUUECKON  peaki[uW, KaTajau3, XUMHUeCcKoe paBHOBeCHe, YIJIEDOJHBIM  CKeJleT,
(yHKI[MOHa/IbHAas TPYIINa, U30MepHsi, TOMOJIOTHSI;

® OCHOBHble 3aKOHbl XHWMHHU: COXpaHEHMs] MacChl BeleCTB, TIOCTOSTHCTBA COCTaBa,
TeprUoINUeCKUM 3aKOH;

® OCHOBHbIE TEOPUM XUMUU: XUMUUECKOU CBSI3U, 3JIEKTPOJUTUUECKOMN TUCCOLIMALIAN, CTPOEHUS
OpraHUYecKHUX CoeJIMHeHUH;

® Ba)KHeMIllMe BeIllecTBAa W MaTepuasibl: OCHOBHble MeTa/l/ibl W CIUVIaBbl; CepHasi, COJIsHas,
a30THasi M YKCYCHasi KUCJIOTHI; IIeJIOUM, aMMHaK, MUHepasbHble y00peHusi, MeTaH, STUJIeH,



arietusieH, O€H30/1, 3TaHOJI, YKUPBI, MblJIa, TJIFOKO3a, CaXxapo3a, Kpaxmas, KieTyaTka, Oemkw,
HCKYCCTBEHHbIE U CUHTEeTHYeCKHe BOJIOKHA, KayuyKH, T/IaCTMAacChI;
yMeThb:

* Ha3bIBaTh: 3HAKU XUMHUUECKUX 3/IEMEHTOB, W3yUeHHbIe BellleCTBA IO «TPUBUABHOW» WU
MeXX/lyHapO/IHOM HOMEeHK/IaType;

* ompeAe/ATh. BaJIEHTHOCTb U CTeTleHb OKWCIeHUs] XUMUUECKHX 37IeMEeHTOB, THUI XUMUUeCKOH
CBSI3W B COeJJUHEHUSIX, 3apsi/i MOHA, XapaKTep Cpe/ibl B BOJHBIX PaCTBOpaX HEOPTraHHUUeCKUX
COeJUHeHUM, OKUC/IUTe/lb U BOCCTAaHOBUTE/b, TIPUHA/JIE)KHOCTh BeIeCTB K pa3/InYHbIM
KJ/lacCaM OpraHWUYeCcKWUX COoeJUMHeHUH;

® XapaKTepU30BaTh. 3/IeMEHThl MaJbIX TEPUO/IOB M0 WX TIOJIO’KEHUIO B TepPUOJUUeCKOM
cucteme [I.1.MeHgeneeBa; o0Iiie XUMHUUYECKHE CBOMCTBA META/I/IOB, HEMETAJIJIOB, OCHOBHBIX
K/IaCCOB HEOPraHM4eCKUX W OPraHUYeCKUX COeJIMHEeHHWM; CTpOeHHe U XUMHUYeCcKre CBOMCTBa
M3yUeHHbBIX OpPraHWYeCKUX COeIMHeHUH;

o 00BSACHATH. 3aBUCUMOCTh CBOWCTB BEI[ECTB OT MX COCTaBa U CTPOEHHs; TIPUPOAY
XUMUYECKOW CBsi3W (MOHHOM, KOBa/eHTHOW, MeTa/l/TMyecKou), 3aBUCUMOCTb CKOPOCTH
XUMUUECKOUN peakiUU 1 TI0JI0’KeHUsI XUMUUeCKOTO PaBHOBECHS OT Pa3/IMUHbIX ()aKTOPOB,;

¢  BBINOJHATh XUMUYECKUN SKCIIEPUMEHT TI0 paclio3HaBaHUI0 Ba)XKHEUIIMX HeopraHMuecKuX
(kuc/iopoAi, BOAOPOZ, YTTEKUC/IbIM ra3, aMMUaK, PAacTBOPbI KUC/IOT U IIlesioued, XJI0puj-,
cynbdar -, KapboHaT-MOHBI, HOHBI aMMOHMSI) ¥ OPraHUYeCKUX BeIleCTB;

¢ BBIYHUC/IATH: MACCOBYIO [IOJIF0 XUMUUYECKOTO 37ieMeHTa o ¢opMyJ/ie coeIMHeHHs], MaCCOBYHO
JIOJIF0 pPaCTBOPEHHOTO BeIlleCTBA B PACTBOpE, KOJIMUYECTBO BeIeCTBa, 00BbEM WM MacCy
peareHTOB WU MPOAYKTOB peaKLIvu.

® [POBOAMTH CaMOCTOSITEJIbHBIA TMOMCK XUMHYEeCKOM WH(POpPMAalMd C HWCIOb30BaHUEM
pa3/IMUHBIX WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3[@HUM, KOMITbIOTEPHBIX 0a3 /IaHHBIX,
pecypcoB VHTepHeTa); WCIOB30BaTh KOMITBIOTEPHBIE TeXHOMOTUM /s 06paboTku u
repejauv XuMuU4eckoi nHGOpMalLMKU U ee TIpe/ICTaB/IeHUs] B pa3/MUHbIX (hopmax;

®  HCN0/Ib30BaTh NMPHOOpPeTeHHbIe 3HAHUS U YMEeHHUsl B NMPAKTHUYECKOH /[|eATe/TbHOCTH U

MOBCe/HEeBHOM XXU3HHU [JIsl:

00BSICHEHUS] XUMUUECKHUX SIBJIEHWH, POUCXO/SAIINX B MPUPO/ie, ObITY 1 Ha TPOU3BO/ICTBE;

orpe/iesieHUs1 BO3MOXXHOCTH TIPOTeKaHUsl XUMHUUECKUX MpeBpallleHui B pa3TMUHbIX YCIOBUSIX

Y OLIeHKH UX MOC/Ie/ICTBUM;

®  SKOJIOTUUECKH TPaMOTHOTO TIOBe/[eHUsI B OKPY>Karoilleld cpe/ie;

OLIEHKH BJIUSIHUSI XUMHUUECKOTO 3arpsi3HeHHsI OKpY»Karollleld cpeibl Ha OpPraHW3M YesioBeKa U

JIPyTHe >KHBble OPraHWu3MBbI;

Oe3oracHoro oOpalljeHus C TOPIUYMMHM W TOKCHYHLIMH BeIleCTBaMH, J1ab0paTOpHLIM

obopy/j0BaHKEM;

® TIPUTOTOBJIEHHSI PACTBOPOB 3aJJaHHOM KOHI[EHTPALMK B ObITY U Ha MPOW3BO/ICTBE;

® KPUTHUECKOU OLIEHKU [JOCTOBEPHOCTH XMMHUUeCKoW MH(MOpMallvH, TIOCTyTMarolleld U3 pa3HbIX
HCTOYHHKOB.

Pexkomenayemasi 1ureparypa.
1. JIutepaTypa, HCHo/Ib3yeMasi yuuTesiem:

- OCHOBHAs Aumepamypa
1. Tabpuwensn O.C. TlporpamMma Kypca xumuu s 8-11 kjmaccoB 001e00pa3oBaTeTbHbBIX
yupexzaenuii. — M.: [Ipoda;

2. Tabpuensu O.C. Xumusi: 8 kmacc : yueOHMK /s 001je00pa30oBaTe/bHBIX YUpeXXaeHud. — M.:
HOpoda.

- 0ono/sHUMebHas Aumepamypa

1. Tabpuensa O.C. N3yuyaem xumuio B 8 Ki1.: aupaktuueckre marepuansl / O.C. T'abpuensH, T.B.
CmupHoBa. — M.: biuk 1utroc

2. Xumust: 8 Kjlacc: KOHTPOJIbHBIE U TIpOBepouHbie paboTel K yueOHUKy O.C. I'abpuensHa «Xumust. 8
kimace» / O.C. T'abpuensH, T1.H. Bepe3kun, A.A. YiakoBa u p. — M. : [Ipoda;



3. T'abpuensa O.C., BuckoboitaukoBa H.I1., flmykoBa A.B. HactonbHasi KHura yuuresis. Xumusi. 8
K/1.: MeToauueckoe miocobue. — M.: JIpoda;

4. T'abpuensa O.C., Pynor H.H., TonkyHoB B.M. Xumuueckuii 3KCriepuMeHT B IIKoje. 8 Kiacc. —
M.: Jpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH U3 nydlIMX CAMTOB PyCCKOSI3bIUHOTO XWUMUUECKOTO
VHTepHeTa OpMeHTUPOBAHHBIN Ha YUUTe/Isl U YUeHUKa, [pernojaBaTesisi U CTy[eHTa.

2. JIuteparypa, peKoMeHAyeMas /I y4aluxcs.
- OCHOBHas Aumepamypa
Tabpuensan O.C. Xumus: 8 knacc: yueOHUK 17151 0011je00pa3oBaTe/ibHbIX yupexaeHuit. — M.: [Ipoda.
- dono/HUMebHaAs Aumepamypa
1. XKypHan «Xumus B LIKOJIe»;
2. KonTtpen - Xumust ajist Bcex (http://kontren.narod.ru). - nHboOpMaliOHHO-00pa3oBaTe/IbHbIA CalT
[LIs1 TeX, KTO M3y4yaeT XUMUIO, KTO ee MPernojaeT, [/ BCeX KTO UHTePeCyeTC s XUMHUeH.
3. Anxumuk (http://www.alhimik.ru/) - oguH U3 nydlIMX CAMTOB PyCCKOSI3bIUHOTO XWUMUUECKOTO
WHTepHeTa OpHeHTHPOBAHHBIM Ha yuuTesis U YUYeHUKa, TIperno/jaBareisi U CTy/leHTa.
4. SHIYK/IONeJMYeCKUl C/TI0OBapb FOHOTO XUMMKa

3. Mepauapecypcsl.
- CD «Heopranuueckasi XumMusi», U3, aTeIbCTBO « Y UHTEJIb»
- CD «llIkona Kupuina u Medoausi», U3/1aTeTbCTBO « Y UHUTeTb»
- Xwumwus. [Ipocsewjenne «Heoprannueckass xumus»,. 8 kiacc. (Ha 2-X AUcKax)
- Xwumus (8-11 knacc). BuptyanbHas 1abopatopusi (yueOHOe 371eKTPOHHOE U3ZIaHKe)



PaGouas nporpamma juisi 9 K1acca 001meodpa3oBarTe/IbHbIX YUPeXKAeHHi
(0a30BBIi YPOBEHB).
( x yueonnky O.C. I'abpuensiHa)

ITosicHuTe/IbHAsA 3amUCKa

Pabouasi mporpamMMa cocTaB/ieHa B COOTBeTCTBUM C TpeboBaHUusMU DejjepabHOTO
roCyZapCTBEHHOr0 00pa30BaTenbHOTO CTaHZAPTa OCHOBHOrO 00Iiero o6pa3oBaHUsi BTOPOTO
nokosieHusi, [IprMepHOM TpOrpaMMbl OCHOBHOTO 00ijero o6pa3oBaHUs 10 XUMUUA WU
aBTOopckodi IlporpaMmbl Kypca xumuu [y 8-9 K/maccoB — 001jeo0Opa3oBaTeTbHbBIX
yupexxaeHuii(6a3oBbiii ypoBeHs) O.C. I'abpuensHa (2014 ropa).

Hacrosijasi mporpamMma yuWThbIBaeT peKoMeHjaluu IlpumepHOM MporpaMmbl [0 XUMHUM /IS0
OCHOBHOM LLIKOJIBI.

Pabouast mporpaMma 1o XuMHM: KOHKPeTHU3UPYeT ToIokeHnss PyHjaMeHTaIbHOTO sipa
cofiepXkaHusi OOy4yeHUs] XMMUM C YYe€TOM MeXIpeJMeTHBIX CBsi3ell yueOHbIX TMpeiMeTOB
eCTeCTBEHHO-HayuHOro IMK/a; OmpefiessieT I0C/Te[0BaTe/IbHOCTb U3Y4YeHHsl  e[JMHMUL]
cofepaHusi o00yuyeHusi XuMuUM U (opMupoBaHUs (pa3BuTHs) OOIIMX yueOHbIX W
crieupUUeCcKUX TIpeIMETHBIX yYMEHWH; [laeT OPHMEHTHPOBOYHOE pacripeZiesieHre yueOHOro
BpeMeHH 110 pa3/iesiaM U TemMaM Kypca B MOJa/IbHOCTU «He MeHee».

CofepkaHve TMporpaMMbl HampaB/ieHO Ha OCBOEHHWEe 3HaHMM M Ha OB/ajileHue
yMeHHUsIMU Ha 0a30BOM ypOBHe, uTO COOTBeTCTByeT OOpa3oBaTesbHOM IMporpamme IIKOJIbI.
OHa BK/IIOUaeT BCe TeMbl, [peAyCMOTpeHHble (peJepasbHBIM TOCY/AapCTBEHHBIM
oOpa3oBaTe/ibHbIM CTaH/apTOM OCHOBHOTO 001jero o0pa3oBaHUsi M0 XWMHH U aBTOPCKOU
MporpamMmoii yueOGHOro Kypca.
ITporpamma Kypca «XUMHK» IOCTPOEHAa Ha OCHOBe CIUPA/JbHOM MOZeIH, IpejyCcMaTpUBarolLlei
MOCTEeNeHHOe  pa3BUTHE U YIAyO/ieHWe TeOpeTWYeCKWX TpeCTaBlIeHuid TP JTMHEHHOM
03HAaKOMJIEHUU C SMITMPUYECKUM MaTepuasoM
B npeamerax ecTecTBeHHO-MaTeMaTMUeCKOro LMK/AA BeZAyLIyH0 pOJib HWrpaer
TI03HaBaTeJIbHast JeATeIbHOCTb U COOTBETCTBYIOLI[ME el IT03HaBaTe/bHble yueOHbIe JAelCTBUS.
B CBSI31 C 5TUM OCHOBHBIMH I|e/IAMHU 00yUeHUs XUMUM B OCHOBHOM IIIKOJIE SIB/ISTFOTCS:
1) bopmupoBaHue y 00yuaroImuxcst yMeHuUsl BUZeTh ¥ IOHUMaTh LIeHHOCTh 00pa30BaHusl,
3HAUMMOCTb XMMHYECKOr0 3HaHHS /151 KaKJJ0ro Yeji0BeKa He3aBUCUMO OT ero NpodeccroHaIbHON
JesITe/IbHOCTH; YMEHUsI pa3/inyath (PakThl M OLeHKH, CPABHUBATh OL|eHOYHbIE BbIBO/IbI, BUJETh UX
CBSI3b C KDUTEPUSIMU OLIEHOK U CB$I3b KDUTEPUEB C OTpe/ie/IeHHOW CUCTeMOM LIeHHOCTeM,
(hopmypoBaTh ¥ 060CHOBBIBaTb COOCTBEHHYHO MTO3ULIMIO;
2) (opmupoBaHUe y 00yYaroIUXCs 11eJIOCTHOTO TIPe/ICTaB/IeHNsI O MUPe U PO XUMHU B CO3JIaHUM
COBpPEMeHHOU eCcTeCTBeHHO-HayUHOUW KapTUHBI MHUPa; YMeHUsI 00bsCHSATh 0OBeKThI U MPOL[eCChI
OKPY’Karolllel 1elCTBUTE/TbHOCTH — MPUPOJHOU, COLMaNbHOU, KYJIbTYPHOW, TEXHUUECKOU CpeJibl,
VICTIO/Tb3YS 111 TOT0  XMMUYeCKUe 3HaHMS;
3) npuobpeTeHre 00YUarOIIIUMUICS OTIbITa Pa3HOOOPA3HOH /1esTeTbHOCTH, TTI03HAHUS U
CaMOII03HaHUS; K/TFOUEBbIX HABBIKOB (K/TFOUEBBIX KOMIIETEHTHOCTEN), UMEIOIMX YHHUBEpCa/lbHOe
3HaueHWe /711 Pa3/IMYHbIX BU/OB JeATe/bHOCTH: pelieHust Ipo0sieM, IPUHSTHUS pellieHuH, Mo1CKa,
aHasm3a ¥ 06paboTKu HPOPMaLMK, KOMMYHHUKAaTUBHBIX HaBbIKOB, HABHIKOB U3MepeHMUH,
COTpYyHUYECTBa, Oe30macHOTr0 0OpalleHus C BeljeCTBaMH B TIOBCeJHEBHOM KU3HHU.
3apgauamMu u3yueHHus yueOHoro npeamera « XuMus» B 9 Kjacce sIBJISIFOTCS:
y4eOHbIe: (HOPMUDOBaHME CHCTEMbl XMMHUECKMX 3HaHMK KaK KOMITIOHEHTa eCTeCTBeHHOHAYYHOU
KapTUHbI MUPa;
Pa3BHBAIOIHe: pa3BUTHE JIMYHOCTH OOyYarOMXCs, WX WHTE/UIeKTyaJlbHOe ¥ HPABCTBEHHOE
COBEpLIEHCTBOBaHKE, (POPMHpOBaHME Yy HUX TyYMaHUCTUUYECKHMX OTHOIIEHWH U 5KOJIOTMYECKU
1]e/1ecO00pa3HOTO MOBeieHNs B OBITY U B TPY/OBOM /IesITe/TbHOCTH;
BoCIIMTaTe/bHbIe:  (opMupoBaHWe yMeHMN Oe3oracHoro oOpalleHusi C  BellleCTBaMH,
WCII0/Ib3yeMBbIMU B TIOBCEJHEBHOM >KM3HH; BbIpabOTKa TOHMMaHUsI OOIeCTBEHHOW TMOTPeOHOCTH B
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pa3BUTUM XWMHUH, a TakKke (OpPMUpDOBaHWe OTHOILEHWS K XUMHUMA KaK K BO3MOXHOHN o00sactu
Oyayleli MpaKTUYeCKOU ZiesTeTbHOCTH.
OO0mas xapaKTepUCTHKA y4eOHOro npeamMera « XuMusa»

B cootBercTtBUYM ¢ DepepanbHBIM rOCYAAPCTBEHHBIM 00pa30BaTe/bHBIM CTaHZAAPTOM
OCHOBHOTO 0011[eT0 00pa30BaHMsl yualliecsi [JO/DKHBI OBJ/IaZieTb TaKUMU T03HaBaTebHBIMU
yueOHBIMM eCTBUSMH, KaK yMeHHe (HOpMY/IMPOBaTh PO0JIeMy Y TUIIOTe3Y, CTaBUTD L|eJTH U
3aflauy, CTPOWTH TUIAHBI JOCTWKEHHUs 1ieJiell U pellleHrsl TIOCTaB/IeHHBIX 3ajjau, MPOBOJAUTH
JKCIIEPUMEHT U Ha €ro OCHOBe /le/laTh BBIBOZAbI M YMO3aK/IIOUeHHs], TPeACTaB/sATh UX U
OTCTaMBaTh BOK TOUKY 3peHHs. Kpome 3TOro, yuaiuecs AO/DKHBI OBJ/IafieTh TpPHEMaMHy,
CBSI3aHHBIMU C OTIpe/ie/ieHHeM TIOHSITUN: OTrpaHUYMBATh WX, OMMCHIBATh, XapaKTepU30BaThb U
cpaBHUBaTh. CrieloBaTeNbHO, MPU W3YYeHUH XUMHUU B OCHOBHOU ILIKOJIE YYall[Uecsl [JO/DKHBI
OBJIaJIeTh yueOHBIMU JIeWCTBUSMH, TTO3BOJISIOIIMMHI UM JIOCTUYb JIMYHOCTHBIX, PeJMETHBIX U
MeTaripeJMeTHbIX 00pa30oBaTe/TbHbIX Pe3y/IbTaToB.

[Tpennaraemasi mporpaMma o XMMHUM PacKphIBaeT BK/Iaz yueOHOro rnpegmera B
JOCTIKEHHe 1je/iell 0CHOBHOTO 0011jero 06pa3oBaHus U OTpefiesisieT BayKHeHIIe
cofiep>kaTe/bHbIe JIMHUY TIpe/IMeTa:

* BeII[6CTBO — 3HAHUS O COCTaBe W CTPOEHUH BEILIeCTB, UX BAKHEHUIIINX (PU3NUECKUX U XUMHUUECKUX
CBOMCTBax, OMOIOTMYeCKOM ZIeHCTBUY;

* XMMHYeCKasi peakius — 3HaHUs 00 yCJIOBUSIX, B KOTOPBIX MPOSIB/ISIFOTCS XMMAYeCKe CBOWCTBA
BeIeCTB, Criocobax yrpaB/eHus XAMUYeCKUMHU TIPOLIeCccaMuy;

- IPUMEHEeHHe BeIeCTB — 3HAHUS U OTbIT MPAKTUUEeCKOM JesATeTbHOCTH C BelljeCTBaMH, KOTOPbIe
HarboJiee 4acTo yrnoTpeOsIsIOTCS B TIOBCEJHEBHOM )KU3HH, IITMPOKO UCTIO/B3YIOTCS B
TIPOMBIIIIEHHOCTH, CeJTbCKOM X0351CTBe, Ha TPAHCIIOPTE;

* A3BIK XMMHH — CHCTeMa BOKHENIINX TIOHITHUI XUMUHU U TEPMUHOB, B KOTOPBIX OHU OTTUCHIBAFOTCS,
HOMEHK/IaTypa HeopraHMueCcKux BeIlecTB, T. €. UX Ha3BaHUs (B TOM UHMC/ie ¥ TPUBUATIbHBIE),
XUMHUUeckKre (hOpMyJibl M ypaBHEHUs], a TaKXKe TIpaBu/Ia repeBo/ja MHPOPMAIUY C eCTeCTBEHHOTO
sI3bIKa Ha S13bIK XUMUH U 00paTHO.

ITpu orbope coaep>kaHWsl, KOHKPETU3UPYIOIIETO TPOTPaMMy, YUYMTBIBAlOCh, UTO
nepes; obOmmM oOpa3oBaHMeM He CTOMT 3ajaya TPOQeCcCHOHATbHOM  TMOJTOTOBKU
00yyJaroIumxcs. To OrpeZie/II0 TIOCTPOeHHe Kypca Kak 00L[eKy/IbTYPHOTO, HarlpaB/IeHHOT O,
npeXkie BCero Ha (opMUpOBaHWe U pa3BUTHE HMHTepeca K HW3yUeHWI0 XUMHM. YuTeHa
OCHOBHasi 0COOEHHOCTh TIOZJPOCTKOBOTO BO3pacTa — Hauajio Tiepexofa OT JeTCTBa K
B3POC/IOCTH, KOTOPBIM XapaKTepr3yeTcsl pa3BUTHEM T103HaBaTeNbHOMN Cdephbl.

Ha »Tame ocHoBHOro o0IIero cpegHero o0Opa3oBaHWs TPOWCXOAWT BK/IIOYEHHE
o0yvaromuyxcss B TIPOEKTHYHD U HCC/IeI0BaTeNbCKYIO esTelbHOCTb, OCHOBY KOTOPOU
COCTaB/ISIIOT TaKWe yHUBepCa/lbHble yueOHble AeWCTBUs, KaK yMeHWe BHU/eThb IpOO/eMbl,
CTaBUTb BOTIPOCHI, KIaCCU(UIMPOBATh, HAO/OAATb, TPOBOAUTL 3SKCIIEPUMEHT, [e/aTh
BBIBO/ILI M YMO3aK/IIOUeHHusi, OObSCHSTh, MJOKa3biBaTh, 3allUIaTh CBOW W/EHW, [laBaTh
orpeiesieHust OHATUSIM. Cro/ja JKe OTHOCATCS TIPUEMBI, CXOJHbIE C OTpeZie/ieHreM TOHSITH:
OTMCaHWe, XapaKTepUCTHKa, Pa3bsiCHEHWe, CpaBHeHWe, pa3nuueHre. DopmMHUpoBaHUE 3THX
YHUBEPCATbHBIX YUeOHBIX AeliCTBUM HAUMHAETCS eIllé B HauaJbHOU IIIKOJIe, a B Kypce XUMHUH
OCHOBHOM IIIKOJIbI TIPOMCXOJUT WX pa3BUTHE U COBEPIIEHCTBOBaHMe. B CBs3W C 3TUM
pe3epBHbIe Yachl TUIAHUPYETCS MCII0/b30BaTb Ha (DOpMUDOBaHWE U pa3BUTHE YMEHHM
MPOEKTHOM M UCC/Ie/I0BATe/ILCKOM /IesiTe/TbHOCTH, YMeHHe BUZeTh MPO0/IeMbl, Zie/laTh BBIBO/bI
Y YMO3aK/TFOUeHHUs.

Mecto yueOHOro mpejMera B yueOHOM IJIaHe

OcobeHHOCTBIO COJiepyKaHusl Kypca « XUMUsi» SIB/ISIOTCS TO, YTO B 6a3ricHOM yueOHOM
(oOpa3oBaTenbHOM) TUIaHe 3TOT TpeAMeT TMOSIB/ISIETCS TOC/AeJHUM B DSy W3y4eHHs
eCTeCTBeHHOHAYYHbIX AUCLUIUIMH. [laHHas HeoOXOJUMOCTb OCBOEHHSI OOBSICHSIETCS TeM,
YTO IIKOJILHUKU JIOJDKHBI 00/1a/laTh He TOJIBKO OTpeZie/IeHHBbIM 3aracoM Tpe/IBapUTe/TbHbIX
eCTeCTBeHHOHAYYHbIX 3HaHWM, HO W [OCTaTOYHO XOPOIIO pa3BUThIM aOCTPAKTHBIM
MBIIIJIEHUEeM. YUall[UMUCS Yy)Ke HAKOIIeHbl 3HAaHWS T0 CMEXHBIM JIWCHUTUIMHAM LIMKJIa:
Ouosioruu, (GU3MKH, MaTeMaTUKH, reorpacduu, CGOpPMUPOBAIMCh YMEHUs aHaIM3UpPOBATh,
BeCTH HabJII0/ieHusl, CpPaBHUBATh 00BEKTHI HAabTHO[eHuSI.



B cooTBeTCTBUM C yueOHBLIM TJIaHOM Ha H3yueHHe XUMHUM B 9 Kjlacce OTBOAUTCS 2
yaca B Hefiesto, 70 4acoB B ro/ji, IPM HOPMATHUBHOM TMPO/I0/DKUTETBHOCTH yuebHoro roga 35
yueOHbIX Heflellb. B COOTBETCTBUM CO CJIOXKMBIIEMCS TPAKTUKOW OpraHU3aliii OCHOBHOTO
obijero obpa3oBaHusi B 00pa3oBaTe/bHBIX yupex/eHusix o0Imero obpa3oBaHusi peasbHast
MIPOZIO/DKUTENFHOCTh yUeOHOTO rojla MeHbIlle HODMAaTHUBHOW W cocTaBiseT 34 yueOHbIe
Hezleni. TakuM 00pa3oMm, BpeMsi, BbijieisieMoe pabounMy yueOHBIMM T7TaHaMUA Ha U3yudeHHe
XMMUHM B 9 Kjlacce Ha MpaKTHKe paBHO 68 uacam.

C yuétoM Hen30eXHbIX TIOTepb yueOHOrO BPeMeHH, BbI3bIBaeMbIX Pa3UYHbIMU OOBEKTUBHBIMHU
MpUYMHAMH, a Takke He0OXOAMMOCTH BbI/Ie/IeHUsI [IOTIOJTHUTEJIbHOTO BpEMEeHW Ha W3ydyeHue
OTZEebHBIX BOMPOCOB Kypca XUMWH TPOTPAaMMOW TIpefyCMOTPeH Ooblioli 00BeM pe3epBHOTIO
BpeMeHU -6 4acos.

[TporpamMmoi1 pesyCMOTpPEHO MpOBe/ieHue:

KOHTPOJIbHBIX paboT — 4,

MpaKTHUYeCKUX paboT — 6 uacos.

CpoK peanu3alyy pOrpaMMbl — O/IUH YueOHBIH To.

®opMbI, MeTOABI M CPe/ICTBA 00yUeHHsI, TEXHOIOTHH

B [JaHHOM Kjacce BeAyIMMH MeTOAaMyd OOyueHHs] TIpeAMETY SIBJISTIOTCS: OOBSICHUTE/bHO-
WJUTIOCTPaTUBHBINA W PeNpoAyKTUBHBIN, XOTSl MCIIO/Ib3yeTCs M UYaCTUYHO-TIOMCKOBbIM. Ha ypokax
WCTIONB3YIOTCSL 3/IeMEHThl CJIeIyIOIIMX TEeXHOJOTHA: JIMYHOCTHO -OPHEeHTHMPOBaHHOe oOyueHHe,
o0yueHue ¢ npuMeHeHHeM OTOpHbIX cxeM, KT, nmpoeKkTHasi 1esiTe/TbHOCTb.

Wcnonb3ytorest ciiepytoiiue (GpopMbel 00ydeHusi: yueOHbIe 3aHSTHSI, 3KCKYPCHM, HaOJIOZeHus],
OTIBITBI, SKCTIEPUMEHTHI, paboTa C yueOHOM U JOTIO/IHUTeIbHOW JINTePaTypOM, aHaln3, MOHUTODHHT,
ncciefioBaTesibCKasi pabora, Tipe3eHTarus. Oripefie/ieHHOe MeCTO B OB/Ia[leHUM [JaHHBIM KypCOM
OTBOJJUTCSI CAMOCTOSITe/TbHOM paboTe: TIOATr0TOBKA TBOPUECKHUX paboT, coobirieHuit, pedepaToB.
®opMbI NPOME)XXYTOYHONM U UTOTOBOM aTTecTaluu
[TpomeskyTOuHas aTTecTalusi MIPOBOAUTCS B opme:

- TeCTOB;

-KOHTPOJIbHBIX;

- caMoCTOsATeTbHBIX paboT;

- IPAKTUYECKUX;

- TBOPUECKUX Pabor.

Yuammecs npoxoasaT UTOrOBYHO aTTectanuio — B Buze ['MA.

Obyuenne Bezétcsa no yuyebHuky O.C.I'abpuensH «Xumusi 9 Kjacc», KOTODBIM
COCTaB/IsIeT eIUHYIO JIMHUIO y4eOHUKOB, COOTBETCTBYeT (e/lepalbHOMY T'OCYJapCTBEHHOTO
oOpa3oBaTe/lbHOTO CTaH/apTa BTOPOTO TIOKOJIEHWs: ~ 0a30BOTO ypOBHS W peanu3yeT
aBTopckyto niporpammy O.C.TI"abpuensaa( 2012r.)

OT1/muuTe/bHBIE 0C00eHHOCTH paboyeil MPOrpaMMbl U aBTOPCKO#M

OcCHOBHOe co/iepkKaHHe aBTOPCKOM TMOJTHOCTBIO HAILIO OTPaKeHHWe B IaHHOM paboueit
riporpaMmMe.

B pabouyro mporpamMmy o XMMHM BHECEHbI M3MEHEHHsI TI0 CPaBHEHHIO C aBTOPCKOM:
13 pe3sepBa Jo0aBieHO 3 yaca Ha «BBejeHMe», UTO CBA3aHO C HEOOXOAMMOCTBIO Y/E/TUTh
Oosbiie BHUMaHUS Ha n3ydyeHre OBP, sBASIOLMXCS OAHUMHU U3 TPYAHBIX TeM Kypca XMMUH 8
Kjlacca, U3 pesepBa foOapyieHo 1 uac Ha «Metaibl» U fo6aBneH luac Ha [IpakTukym 1
«CBOICTBa METAJIIOB U UX COeJUHEHU».

OcCHOBHOe OT/IHUMe JaHHOW pabouelt TTpPOrpaMMbI OT aBTOPCKOM COCTOMT B TOM, UTO B
aBTOPCKOW TIpOrpamMMe TIpaKTh4yecKrhe paboThl CTpPYNIMPOBaHbI B OJIOKM - XWMHUECKHUe
MPAaKTUKyMbl, KOTOPbIe TIPOBOJSTCS TOC/Ie W3y4eHUs HEeCKOJBKUX pas/iesioB, a B paboueit
MporpaMMe 3TH ke MPaKTHUecKre paboThl JAlOTCS MOC/e U3yUyeHHs KOHKPETHOM TeMbl. JTO
MO03BOJISIeT Jiyullle 3aKpeluTh TeOpeTUUeCKWid Marepuar Ha TMpakTUKe U TPOBEPUTH
MpaKTHYeCcKre yMeHUs1 U HaBbIKU HeroCpeiICTBEHHO T10 JaHHOM TeMe.

Yrobbl MpPOBECTH MpaKTHUECKYH paboTy M0 KOrja-To W3yueHHON Teme, TpeOyeTcs
JIOTIOJIHUTe/TbHOEe BpeMsl [i/isl [IOBTOPEeHHsI TeOpeTHYeCKUX OCHOB, UTO MCKJTFOYAeTCsl B JaHHOU
paboueii rporpaMme.

Pazpen | KommuecTBo yacoB B | KosmmuecTBo yacoB B |




aBTOPCKOI .
paboueii mporpamme

nporpamme
1. Bsegenme. OOujass  xapaKTepUCTHKA
XUMHUYECKUX  2JIeMEHTOB U XUMHYEeCKUX
peaxiui. [Teprognuecknii 3aKOH u 10 10+3
[Teproguueckas cucTema XUMHUYECKHUX
anemeHToB [I.M1.MeHzeneeBa
2.Metanibl 14 14 +1 +2+1
3.ITpaktkym 1 «CBOMCTBa MeTa/lZIOB U MX ’ i
COoeIMHeHU»
4.HemeTasibl 25 25+3
5. [TpakTukym 2 «CBoOiCTBa HEMeTas/IoB U UX 3 )
COeJMHeHUN»
6.00600111eH1e 3HAHWI TI0 XMMHH 3a KYPC
0oCHOBHOM 1IKO/BL. [ToaroroBka k 'NA. 10 10
Peseps 6 1
Nroro:

70 70

Pe3ynbTaTaM 0CcBOeHMs Kypca XUMHHU
[lpy wW3yueHWM XUMUM B OCHOBHOM IIKOie ob0ecrieunBaeTcss [JOCTIDKEHHe JIMYHOCTHBIX,
MeTarnpeJMeTHbIX U NIPeJMeTHbIX pe3y/bTaToB.
JInyHOCTHBIE:

B LIeHHOCTHO-OPUEHTAaLMOHHOM C(epe — YyBCTBO TOPZOCTU 32 POCCUMCKYIO0 XMMUUECKYIO HayKy,
IryMaHU3M, OTHOLLIEHWe K TPYZY, LieJleyCTPeM/IeHHOCTh;
(hopMHpOBaHKe LIEHHOCTH 3/10pPOBOTO U Oe30macHOro o6pasa >KU3HH; YCBOEHHE MPABUIT
VH/IUBHU/[ya/bHOTO M KOJIJIEKTUBHOTO 0€3011acHOTO MOBeZieHusI B Upe3BbIYaliHbIX CUTYaLHsX,
YTPOJKaIOLMX )KU3HU U 37,0POBBIO JIFO/eH;
B TPY/I0BOM chepe — roTOBHOCTb K OCO3HAaHHOMY BLIOODY Jla/ibHeHIel oOpa3oBaTeIbHOM
TpPaeKTOpUY;
B M103HaBaTe/bHOM (KOTHUTUBHOMW, UHTeJIIEKTYalbHOM) cepe — yMeHHe yrpaB/siTh CBOel
[103HaBaTe/IbHOM J1eATeTbHOCTBIO.

¢ (opmMupoBaHMe OCHOB 3SKOJIOTMUECKOM KY/bTYpPbl, COOTBETCTBYIOLL[El COBPEMEHHOMY
YPOBHIO  5KOJIOTMUECKOTO MBILUIEHHs], pPAa3BUTHE OIbITa SKOJIOTMUECKH OpPHUeHTHUPOBaHHOU
pedJIeKCMBHO-OLIEHOYHOM U NTPAaKTUYeCKON [leaTeNlbHOCTH B )KU3HEHHbIX CUTYaLUsX;
MertanpeameTrHble:
yMeHHe CaMOCTOSITe/IbHO OTpe/ieNisATh LieJId CBOero 00ydeHUs, CTaBUTh U (HOPMYIHMPOBATh J/Is Cce0st
HOBBIE 33Jjau¥l B yué0e U 103HaBaTe/IbHOM /1esiTe/TIbHOCTH, pa3BUBATh MOTHBBI M MIHTEPECHI CBOEH I10-
3HaBaTe/IbHOU /1eITe/IbHOCTH;
yMeHHe CaMOCTOSATeNbHO IJIAaHUPOBaTh MyTU JOCTWKEHUS Liejiel, B TOM UHMC/e albTepHaTHUBHBIE,
0CO3HAaHHO BBIOWpaTh Hanbosee 3¢ QeKTUBHbIE CIIOCOObI pelleHus: yueOHBIX U TM03HABATETbHBIX
3ajay;
yMeHHe COOTHOCUTb CBOU [EeMCTBUSl C IUIAHUPYEeMbIMM pe3yJ/bTaTaM{, OCYILECTBJ/ATb KOHTPOJb
CBOEH J1esITe/IbHOCTU B TIPOLIECCEe AOCTHXKEHUSI pe3yJibTaTa, ONpe/ieNisATh Crioco0bl eHCTBUI B paMKax
Mpe/IJIOKeHHbIX YC/IOBUM W TpeOOBaHWM, KOPPEKTHPOBaTb CBOM [JI€HCTBUS B COOTBETCTBUM C
M3MeHSIOLLeNCsl CUTyaLuen;
yMeHHe OLIeHMBaTh MPaBUILHOCTL BBIMOHEHHs yueOHOW 3afaun, cOOCTBEHHbIE BO3MO)KHOCTH eé
pelleHus;
B/a/leHMe OCHOBaMU CAMOKOHTPOJ/S, CaMOOL|eHKH, TPUHATHS pelleHuil M  OCYLeCTBJIeHUs
0CO3HaHHOTO BbIOOpa B yueOHOM U TIO3HABATeIbHOM /IesiTe/TbHOCTH;
yMeHWe  OmnpefiefiATh  TIOHATHs,  CO37aBaTb  000OLeHMs,  yCTaHaB/AMBaThb  aHAJIOTHWH,



K/IaCCU(UIUPOBaTh, CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAHHSI W KDPUTEPUM [JIs KIacCU(pHUKAINY,
yCTaHaB/IMBaTh TPUUMHHO-C/IeCTBEHHbIE CBSI3M, CTPOMTb JIOTMYECKOe PpacCyXJeHue, yMO-
3aK/roueHue (MHAYKTUBHOE, AelyKTUBHOE U TI0 aHaJIOTUU) U fleJlaTh BbIBOJbI;
yMeHHe C03/laBaTh, MPUMEHATh W TIpeoOpa30BbIBaTh 3HAKM M CUMBOJIbI, MOJENH U CXEMbI [IJIs
pelieHNst yueOHBIX U IMO3HABaTe/bHBIX 3a/]ay;
yMeHHe OpraHH30BbIBaTh yueOHOEe COTPYAHUYECTBO U COBMECTHYHO ZeTeNbHOCTb C YUUTETeM U
CBepCTHUKaMU; paboTaTh WH/MBHYaJbHO W B TPYIIe: HaXOAWTh OOlljee pellleHHWe W pa3peliaTh
KOH(MIMKTBI Ha OCHOBE COIVIACOBaHWS TMO3ULMA W yuéTa UWHTepecoB; (HOpMYy/IUpOBATh,
apryMeHTHMpPOBaTh U OTCTaMBaTh CBOE MHEHHUE;
yMeHHe 0CO3HaHHO UCTOJ/Ib30BaTh peueBbie CPe/ICTBA B COOTBETCTBUM C 3aZlaueii KOMMYHUKALUX JJ1s
BbIpa)KEeHUSI CBOMX UYBCTB, MbIC/IEH U TIOTPeOHOCTel; MIaHUPOBaHUSI U PETYJISILIUM CBOeH /lesiTeslb-
HOCTH; B/laZileHue YCTHOM M MTMCbMEHHOM peublo, MOHOJIOTMYeCKOM KOHTeKCTHOW peyblio;
¢bopmMupoBaHMe ¥ pa3BUTHE KOMIIETEHTHOCTM B 007aCTH WCIOIb30BaHUSI WH(POPMALIMOHHO-
KOMMYHUKAL[MOHHBIX T€XHOJIOTHH;
(hopMHpoOBaHUe 1 pa3BUTHE SKOJOTMYECKOr0 MBIILJIEHUSs], yMeHHe TIPUMEeHSITh ero B TT03HaBaTe/IbHOM,
KOMMYHUKaTUBHOM, COLIMATLHOU TPaKTUKe U MpodecCcuoHaIbHON OpHUeHTaLUH.

IIpegmeTtHbIe:
1.B no3HaBaTe/bHOM cdepe:
JlaBaThb Orfpezie/ieHus] U3yUYeHHbIX MOHSATHI: «XUMUYECKU 3/1eMeHT», «aTOM», «AOH», «MOJIeKyJia»,
«TIPOCThIe U CJIOXKHBIE BeI[eCTBa», «BeIleCTBO», «XUMHUUecKast GopMysia», «OTHOCUTe/IbHAsE aTOMHast
Macca», «OTHOCHUTe/IbHasi MOJIEKYJ/IsIDHasi Macca», «BaJIeHTHOCTb», «CTeleHb OKUC/IeHUs»,
«KDHUCTa//TUUecKasi pellleTKa», «OKCUJbI», «KUCTIOThbI», «OCHOBaHUS», «COJI», «aM(OTEepPHOCTHY,
«AHJUKATOP», «IepUOJUUYECKHI 3aKOH», «IIepUoJuYecKast TalO/uIj@a», «HM30TOMbl», «XUMHAUYEeCKas
CBSI3b»,  «3JIEKTPOOTPULIATE/IbHOCTbY, «XWMHYECKass peakLusl», «XUMHAUYeCKOe ypaBHeHUe»,
«FeHeTUYeCcKass CBsA3b», «OKHCJIEHHWe», «BOCCTaHOBJIEHME», «3JIEKTPOJIUTAYECKas [UCCOLALUI»,
«CKOPOCTb XUMUYECKOU peakiun»;
OMNMCaTh JeMOHCTPALMOHHbIe U CAMOCTOSITE/IbHO MPOBe/IeHHble XUMHUUYeCKUe SKCIIePUMEHTH;
OMMChIBaTh M pa3/MyaTh M3ydyeHHble KIaCChl HEOPraHWUeCKUX COeAUHEHUH, MPOCTble U CI0KHbIe
BellleCTBa, XMMHUYEeCKHe peakLiuy;
K/1aCCU(UIUPOBATh W3yUeHHbIe 0ObEKTHI U SIBJIEHUS,
JienaTh BBIBOJIBI M YMO3aK/IFOUeHUs] U3 HaO/roleHuH, U3yYeHHBbIX XMMHUYeCKHUX 3aKOHOMepHOCTeM,
MPOTrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIeCTB 10 aHa/JIOTUX CO CBOMCTBAMU U3yUEHHBIX;
CTPYKTYpHPOBaTh M3yYeHHbI MaTepual M XMMHUYecKyl HH(OPMalMio, TMOJyUYeHHYH W3 JIPYTuX
WCTOYHHUKOB;
MO/Ie/IMPOBaTh CTPOEHKe aTOMOB 3JIeMeHTOB 1-3 1epruoioB, CTPOeHHeE MPOCThIX MOJIEKY/T;
2.B IleHHOCTHO — OpHEeHTAIHOHHOM cepe:
aHa/M3UPOBaTh U OLIEHWBATh MOC/IeACTBUS [Jis OKPY Karolllel cpe/ibl ObITOBOM U MPOW3BO/ICTBEHHOMN
JlesITe/IbHOCTU YesIoBeKa, CBSI3aHHOM C 1epepaboTKO BellecTs;
3. B TpyaoBoi chepe:
MPOBO/IUTb XUMHUUYECKUU SKCTIEPUMEHT;
4. B cepe 0e30macHOCTH )KU3HEAEATETHHOCTH:
OKa3bIBaThb IIEPBYK0 TIOMOLb TIPU OTPAaB/IEHUSIX, OXKOrax M [JpPYIMX TpaBMax, CBSI3aHHbIX C
BellleCTBaMH U J1abopaTopHbIM 000py/[0BaHKEM.



TemaTHuecKoe N/IAHUPOBaHHe y4eOHOr0 MaTepuasa

Ne HasBanue ryaBbl KonuuectBo ITpakTrueckue KoHTpobHbIe
rJ1aBbl 4yacoB paboThI paboThI
Beegnenue. O6mas 6 Nel

XapaKTepUCTUKa XUMUYECKUX
3/1eMEeHTOB Y XUMHUYECKHUX
peakuuid. [Teproanueckuit
3aKoH U [leproguueckas
cucTeMa XUMUYeCKUx
anemeHToB [I.M1.MeHzieneeBa

1. MeTtasnibl 18 Neol-3 No2
3. Hewmetanibl 28 Ne4-6 Ne3
5. O06006111eHre 3HaHUH TI0 XUMHUH 10 Ne4
3a KypC OCHOBHOM LIKOJIBI.
ITogroroBka K I'MIA.
6. Pe3eps 4
Ntoro 70 6 4

OcHoBHOe co/iep)XxaHue Kypca
BBepenue. O0mas XxapakTepUCTHKA XUMHYECKHX 3/IEMEHTOB M XHMHUYECKUX PeaKIHil.
Ilepuopnueckuii 3akoH U [Tepuoanueckas cucrema XumMuueckux 3/1eMeHToB JI. 1. MeHjeneeBa
(10 u)

XapakTepyuCTHMKa 3/eMeHTa MO0 ero mnoJjioxkeHuto B [lepuoguueckoid cucreme
xumMnueckux snemeHToB . V1. MeHngeneeBa. CBOMCTBa OKCH/0B, KUC/IOT, OCHOBAaHUM U CONen
B CBeTe TEOPUM 3/1eKTPOIUTUYECKOUN JUCCOLMALM U OKUC/IeHUsI-BOCCTaHOBIeHUs. [ToHsdTHe
0 TepexoJHbIX 371eMeHTax. AMQoTepHOCTb. ['eHeTHUeCKuil psJ, MepPexXoJHOro 3jeMeHTa.
[Teprognuecknii 3akoH u Ilepuopnueckass cucremMa XUMHAYecKux 3seMmeHToB [I. U.
MenpeneeBa. XvMuueckas OpraHu3alysl )XUBOM M HE)XMBOM NPUPOJbl. XUMHUYECKUU COCTaB
sjpa, MaHTUM U 3eMHOM KOpbl. XUMHUECKHe 3/7eMeHThl B K/eTKaX >XMBBbIX OpPraHHW3MOB.
Makpo- u MuKpo3neMeHTel. OO0o00OmieHMe CBeJjeHWH O XMMHUECKUX PpeakLHsX.
Knaccudukaiusi XvMUUeCKHMX peakUMd I0 pas3/iMYHbIM TpH3HAaKaM: «4YUCJIO U COCTaB
pearupyrmux W 00pasymrIuXxcs BeIIeCcTB», «TeryioBod 3(dekT», «HarpaB/ieHUe»,
«U3MeHeHHe CTereHell OKWC/IeHHWs 3/1eMeHTOB, 00pa3yroIuX pearvpyrolye BellecTBa»,
«(aza», «uUCroONb30BaHUe KaTaau3aTopa». IIOHSITMe O CKOPOCTM XUMHUYECKON peakLWu.
@DakTophl, BAMSIOLIME HAa CKOPOCTh XMMHUYECKMX peaklui. KaTamusaTtoppl W Karaaus.
WHrnbutopsl. AHTHOKCH/IAHTHI.

JleMOHCTpanuu.

Pasnuyneie ¢popmel Tabmuret [. Y. MenzeneeBa. Mogenu aToMOB 371eMeHTOB 1—3-10
nepuozioB. Mozienb CTpOeHHs1 3eMHOT0 I11apa (IornepeyHbld pa3pe3). 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKOM peaklMM OT TPUPOAbl pearvpyrolux BelecTB. 3aBUCHMOCTb CKOpPOCTH
XUMHUUECKOM peakl[uM OT KOHLIeHTpalluM pearupyroluX BellecTB. 3aBUCMMOCTb CKOPOCTH
XUMHAYECKON peaklUy OT IUIOLa/ld CONPHMKOCHOBEHUS pearvpyroluX BellecTB («KUISLUMA
C/I01»). 3aBUCUMOCTb CKOPOCTM XWMWUUYECKOW peakLMd OT TeMIepaTypbl pearupyrommx
BellleCTB. ['OMOreHHBId M TreTepOreHHbIM KaTaausbl. @DepMeHTaTUBHbIM  KaTalus.
WurubupoBanmue.

JIabopaTopHbIe ONBITHI.

1. IlonyueHne rHpOKCH[A LIMHKA U MCC/Ie[OBaHHE ero CBOWMCTB. 2.MopenvpoBaHre MOCTPOEHUs
[Tepuoanueckor cucteMbl XxuMUueckux 3iemeHToB [I. V. MenpeneeBa. 3. 3amelleHue >kere30M
MeZu B pacTtBope cyJybdara meu (I1). 4. 3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakLiui OT MPUPO/bI
pearvpymrolXx BelljeCTB Ha IpUMepe B3auMOZeUCTBUS KUC/IOT C MeTaslJIlaMU.

5. 3aBUCUMOCTb CKOPOCTM XMMHYECKOW peakLiud OT KOHLIEHTpalM{ pearvpyroluX BellecTB Ha
rpyuMepe B3aUMOZEeUCTBUS LIMHKA C COJITHOU KMC/IOTOM Pa3/IMyHOM KOHL|eHTpaL1y.



6. 3aBUCHMOCTb CKOPOCTHM XWMHUYECKOW peakluu OT TJIOLIaJu CONMPUKOCHOBEHMSI pearupyrommx
BellleCcTB. 7. Moie/TMpOBaHUe «KUIISILLETO C/10s». 8. 3aBUCMMOCTb CKOPOCTH XMMHUYECKON peakliy OT
TeMIlepaTypbl pearvpymolyX BellecTB Ha MprUMepe B3aumo/eicTBus okcuaa meau (II) ¢ pactBopom
CepHOM KMCJIOTHI pa3/M4HOM Temrmepatypbl. 9. Pasyo)keHue mnepokcyzja BOJOPOZAA C IOMOLLbIO
okcuga mapranija (IV) u karanasbl. 10. O6Hapy>keHre KaTasa3bl B HEKOTODPBIX IMHUIIEBLIX MTPOAYKTAX.
11. iurubvpoBaHye B3aUMO/IEMCTBHSI KUC/IOT C MeTasylaMUd YPOTPOITUHOM.

IIpegMeTHbIe pe3ybTaThl 00yYeHUs

Yuyaumiics Jo/nKeH ymems:

WCII0JIb30BaTh MPH XapaKTepHCTHKe TpeBpallieHuld BelecTB MOHITUS: «XUMUUYecKast
peakiusi», «peakluy COeJUHEHUs», «PeaKLUU pa3/IoKeHUs», «peaku 00MeHa», «peakLyu
3aMellleHUsI», «peaklid HeMTpaanu3alun», «9K30TepMUUecKre peaki[un», «3HJ0TepMUUecKue
peakiun», «o0OpaTUMble  peakiuu», «HeoOpaTUMble  peaklUh»,  «OKUCTUTETbHO-
BOCCTaHOBHUTE/IbHbIE DeakL[ih», «TOMOTeHHble peakLih», «TreTepOreHHble peakLUuu»,
«KaTa/JMTUUeCKrWe  peakLWu», «HeKaTaJluTHUeCcKhe peakLUuu», «TeraoBod  3¢ddekr
XUMHUUECKOM peakLiii», «CKOPOCTh XUMHUYECKOW peaki[un», «KaTalinu3aTop»;

XapakKTepu30BaTb XUMHWYECKHe 371eMeHTbl 1—3-ro MepuojioB MO UX MOJI0KEHUIO B
[Tepuoanueckoli cucteMe XUMHUeCcKuX 3jieMeHTOB [I. V. MeHeneeBa: XUMUUECKUM 3HaK,
TOPSAJKOBBIM HOMep, TIepyUo/, TPyIa, NOoArpyNna, OTHOCUTe/IbHAsi aTOMHAas Macca, CTpOeHHe
aToMma (3apsifi siipa, UMCJIO TIPOTOHOB W HEUTPOHOB B sifipe, 00Illee YKWCI0 3eKTPOHOB,
pacripefieieHle 37eKTPOHOB 10 3/7eKTPOHHBIM CJIOSIM, TIPOCTOe BelecTBO, (opmyJia,
Ha3BaHUe U TUII BBICIIEr0 OKCHJa U TWIPOKCHU/A, JeTy4yero BOJOPOJHOI0 coefvHeHus (/s
HEMeTaJlJIoB));

XapaKTepu3oBaTh 00IIMe XUMHUeCKHWe CBOMCTBA aM(OTEpHBIX OKCHAOB U
TUAPOKCU/IOB; TPUBOAUTL TPUMEPHI peaklui, MOATBEP)KAAIL[UX XWMUUeCKHe CBOMCTBa
am(bOTepHBIX OKCU/IOB U TUAPOKCUIOB;

JlaBaTb XapaKTepPUCTHUKY XUMUUYECKHX peakLMi 10 YMC/Iy U COCTaBY UCXOZHBIX Bell|eCTB U MPOJYKTOB
peakiuy; TerioBoMy 3¢deKTy; HarnpaBieHUI0 TPOTeKaHUsi peaklUH; W3MEeHEHWI0 CTereHel
OKMCJIEHUS 3/IEMEHTOB; arperaTHOMY COCTOSITHUIO MCXO/ZIHBbIX BelleCTB; YYaCTHIO KaTalu3aropa;

OOBSICHATE W TPUBOJUTb TIPUMEPbI B/IUSHUS HEKOTOPBIX (aKTOpoB (Mpupoja
pearvpymroLux BellecTB, KOHLIEHTpAlsl BellecTB, JaBjeHHe, TeMIlepaTypa, KaTaau3arop,
TOBEPXHOCTh COMPUKOCHOBEHWSI pearupyroluxX BelL[eCcTB) Ha CKOPOCTb XWUMHYECKUX
peaxwLuii;

Hab/F0laTh U OTMCHIBaTh YpaBHEHWs peaklWid MeXKAy BeleCTBaMH C TIOMOII[bIO
eCTeCTBeHHOT0 (PyCCKOr0 UM POJHOI0) SI3bIKa U A3blKa XUMUH;

MPOBO/IUTD OIIBITHI, MOATBEPKAA0IIe XMMUUeCKe CBOMCTBA aM(OTepHBIX OKCHI0B
Y THUAPOKCHU/IOB; 3aBUCUMOCTb CKOPOCTHM XHMMHUECKOW peakluyd OT pa3/MyHbIX (haKTOpPOB
(mpupoza pearvpyroIIMX BeleCcTB, KOHLIEHTpAlLMsl BelLeCTB, /JaBjieHHe, TemrepaTypa,
KaTam3aTop, MOBEPXHOCTh CONPUKOCHOBEHMS pearpyroliix BellecTs).

MeranpeMeTHbIe Pe3y/IbTaThl 00yUeHHUs
Yuyaruiics Jo/DKeH ymMemb:
oTpeZieNISITh Lieb Y4eOHOUM AesTe/lbHOCTH C TIOMOIIBI0 YUUTE/sT U CaMOCTOSITeTbHO,
WCKaTh CPeJICTBA ee OCYILeCTB/IeHUs], paboTasi 1o T/IaHy, CBEpPSTh CBOM JIEUCTBUS C IIeJIbI0 U
npu HeoOXOAMMOCTH WCTIPaB/ISATh OMIMOKKM C TIOMOLIbIO YUHUTeNsT U CaMOCTOSITE/ILHO;
COCTaBJISITb AHHOTALMI0 TeKCTa; CO3/laBaTb MOJENW C BblJe/IeHHeM CyIleCTBeHHbIX
XapaKTepUCTUK O0BEeKTa M TPE/CTAaBJI€HHEM WX B TMPOCTPAHCTBEHHO-TPaGUUecKol WM
3HaKOBO-CUMBOJIMYeCKOW (opme; ompefensTb BUAbl KiaccupUKalyd (eCTeCTBEHHYI U
VICKYCCTBEHHYIO); OCYLLeCTBJISATh NIPSIMOe ZlelyKTUBHOE [J0Ka3aTe/lbCTBO.
Tema 1. Meta/uibl (14 u)
[Tonoxxenve metaioB B [leproanueckoil cucTeMe XUMUYeCKUX 3yemeHTOB [, U.
MenpeneeBa. MeTtaninueckass KpUCTa/uIdyecKasi pellleTKa M MeTa/iMueckas XUMUuecKasi
cBs3b. OOmMe ¢usnyeckue cpoiictBa MeTa/vioB. CrulaBbl, MX CBOWCTBA M 3HaueHUe.
XuMUyeckre CBOWMCTBA MeTasyIOB KaK BOCCTAHOBUTENEH, a TaKKe B CBeTe UX IOJIOKEHHS B



3/IEKTPOXMMHUYECKOM Psily HampspkeHWH MeTasyioB. Kopposusi MeTaiioB U criocobbl 60pbObI
¢ Heil. MeTasnbl B ipupoge. Ob1ume criocobbl UX MOTyueHusl.
OO0Ias XapaKTepHUCTHKA IIE/0YHBIX MeTa/UioB. MeTainel B rnpupoze. OOIue criocodbl WX
T0JTyYeHusl.
Ctpoenue atomoB. IllesiouHble MeTa/ibl — TIPOCThie BelljeCcTBa. BakHelilive
COeZIMHEHUS I1IeJIOYHBIX MEeTA/UIOB — OKCH/bl, TUJPOKCULI M COMU (XJI0pU/bl, KapOOHATHI,
cynb(aTtel, HUTpaThl), UX CBOWCTBA W TMpPUMEHEHWe B HApOAHOM Xxo3siiicTBe. KanuiiHble

y100peHusl.
OO0mas xapaKTepUCTHKA Y/1IeMEHTOB IryIaBHO# noarpynmsi 11 rpynner.
Crpoenue aromoB. IllesouHO3eMesibHBIE MeTa/l/lbl — TIPOCTble  BellleCcTBa.
BakHeiive coefyHeHUs 111eJI0UHO3eMe/IbHbIX MEeTaljIoB — OKCH/bl, TUJPOKCUI U COJH

(xnopuzpl, KapOOHAThl, HUTpaThI, Cy/bdaTtbl, ¢GochaThl), UX CBOWCTBA W NPUMEHEHHE B
HapO/IHOM XO3SI1CTBe.

ATIOMUHHUH.
CtpoeHue artoma, ¢Gu3Myeckue U XWUMHUeCKHMe CBOWCTBA TIPOCTOTO BellleCcTBa.
CoeviHeHUs] aTIOMUHUS — OKCHJ U THAPOKCH/, WX amQoTepHbIli xapakTep. BakHeliiue
cosv amtoMuHUs. [IpriMeHeHWe alFOMUHUS U eT0 COeZIMHeHU.
Keneso.

CrpoeHue atoMa, (u3MuecKhe W XUMHUYeCKHe CBOWMCTBAa TMIPOCTOTO BelecTBa.
Tenetnueckue psabl Fe™ u Fe™.

Baxueiie conu >kerne3a. 3HaueHWe jKere3a M €ro COeJUHEHWM /il TPUPOJbI M HApOJHOI0
X035IMCTBA.
JemMoHcTpanmu.

OO6pa3ipl  IIe/IOYHBIX W I[eJIOYHO3eMeNTbHBIX MeTa/uioB. (OOpasibl  CIIIaBOB.
B3aumogeiicTBue HaTpusi, IUTUSI U KaibLysi C BOAOW. B3anMogeiicTBre HaTpusi U MarHus C
KHUC/I0poZioM. B3aumogielicTBue MeTayioB C HemeTa/iaMy. [loslyueHne ruipoOKCHIOB JKesle3a
(IT) u ().

JTaGopaTopHbIe OMBITHI.

12. B3aumojelicTBMe pacTBOPOB KHUC/IOT W cojieli ¢ MeTamnamu. 13. O3HakomieHue C pyjaMu
kese3a. 14. OkpalllMBaHUe TJlaMeHH! COJISIMU 111eJIOUHbIX MeTa/lioB. 15. B3anmoelicTBue KaibLius C
BozZiok. 16.ITosmyueHue ruUApOKCHA Kaniblysi W HWCcefoBaHue ero cBouictB. 17. IlomyueHue
TUAPOKCHUIa aTFOMUHUSI U UCC/ie[joBaHMe ero CBOMCTB. 18. B3aumopeicTBue >kese3a C COJISTHOM
kucsotoi. 19. [Monyuenure rugpokcuoB xxenesa (II) u (I11) u M3yyeHMe UX CBOWCTB.

IIpegMeTHBbIe pe3y/IbTaThl 00yYeHHUsI

Yuyaruiics Jo/DKeH yMemb:

WCIO/b30BaTh TIPU  XapaKTePUCTUKe MeTa//IOB W WX COeJUHEHUM TOHSATHUS:
«MeTaslIbl», «psAJ aKTUBHOCTH METAJ/IJIOB», «IIleJIOUHbIe MeTaslIbl», «IIe/I0UHO3eMe/IbHbIe
MeTasulbl», HWCIO/b30BaTh WX MPU XapaKTepUCTUKe MeTajJIOB; JaBaTh XapaKTePUCTUKY
XUMHUUECKUX 3/IEMEHTOB-METa/NIoB (1Le/IOYHbIX MeTaloB, MarHus, Kajblis, aJlOMUHUS,
)Keje3a) Mo WX MojoKeHHI0 B [lepuofuueckoi cucteMe XMMUUYeCKUX 3jeMeHToB /1. U.
MeHzeneeBa (XUMWUYECKUM 3HAK, TIOPSIAKOBBIA HOMeEp, Tepuoj, TIpymmna, MOATPYIIa,
OTHOCHTe/IbHasi aTOMHasi Macca, CTpOeHUe aToMa (3apsifi, ijpa, UAC/I0 IPOTOHOB U HEUTPOHOB
B sifipe, 0o0lljee UMC/IO 37IEKTPOHOB, pacIipejiesieHre 37IeKTPOHOB TI0 3JIeKTPOHHBIM CJI0SIM),
TPOCTOe BelleCcTBO, (hOpMy/ia, Ha3BaHKe U TUII BBICIIIEr0 OKCH/A U TUIPOKCHU/IA);

Ha3bIBaTh COeJIMHEHUs MeTaslJIOB U COCTABJATh UX (JOPMYJIbI 10 Ha3BaHUIO;

XapaKTepu30BaTh CTPOeHUe, o0iue (pu3nueckre W XUMHUUECKHEe CBOWCTBA MPOCTHIX
Bell|eCTB-MeTasl/IOB;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (WM TIpe[CKa3bIBaTb CBONCTBA) XUMHUUYECKHX
3/IeMeHTOB-MeTa/uyioB  (pajuyC, MeTa/uIMueckKue CBONCTBA 3/7eMEHTOB, OKHC/IUTEIbHO-
BOCCTAHOBUTE/IbHbIE CBOHCTBA 3/IEMEHTOB) M 00pa3yeMbIX WMH COEJUHEHUH (KHUC/IOTHO-
OCHOBHbIe CBOMCTBA BBICLLIMX OKCH/IOB U TWJPOKCHUJOB, OKHUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE
CBOMCTBA) OT ToyiokKeHusi B Ilepuoguueckor cucteme XWMUUeCKUX 3siemeHToB [. W.
MeHgeneeBa;



OTMCBIBAaTh OOIMe XWMHUYeCKWe CBOWCTBA METa/UIOB C TIOMOIIbI0 eCTeCTBEHHOTO
(PyccKoro WM po/IHOTO) sI3bIKa U sA3bIKa XUMUM;
COCTaB/ISITb MOJIEKY/ISIDHbIe ypaBHEHUsS] DeaklUif, XapaKTepU3yHIIUX XUMUUecKre
CBOMCTBA MeTa/uVIOB M WX COEJWHEHUW, a TakXe 3/eKTPOHHbIe YpaBHEHWsI MPOLeCCOB
OKMCJIeHUSI-BOCCTAHOBJIEHUSI;
ypaBHeHHsI 37IeKTPOIMTUUECKON [UCCOLMALIMU; MOJIeKY/IsIpHbIe, TOJIHbIe U COKpallleHHble MOHHbIe
yPaBHEHHsI PeakL1ii C y4acTUeM 3/1eKTPOJIUTOB;
yCTaHAB/IMBaTh TPUUMHHO-C/IEICTBEHHbIE CBS3UM MeX/Ay CTPOeHHWeM aTroma,
XUMHUUECKON CBSI3bI0, TUIIOM KPUCTA//IMUECKOM DeLIeTKH MEeTaloB U UX COeJUHEHWH, UX
00IIMMU (PU3NUECKUMHU U XUMUUEeCKUMH CBOWCTBAMU;
OMUChIBaTh XMMUYECKHe CBOMCTBA ILE/I0YHBIX U II]e/I0UHO3eMeNbHbIX MeTasioB, a
TaK)Ke aJFOMUHUS U >Kejle3a U UX COeJUHEHHH C MOMOLIbI0 eCTeCTBeHHOTO (PyCCKOro Wu
POJIHOTO) sI3bIKa U sI3bIKa XUMUHY;
BBITOJ/THATh, HAO/FO/IaTh U OMUCHIBATh XMMHUUECKUM SKCIIEPUMEHT T10 PacClo3HAaBaHWUIO BAXKHEMIITMX
KaTHOHOB MeTaJl/IoB, TUAPOKCU/I-UOHOB;
5KCIIepUMEHTAa/TbHO MCCJ/Ie[JOBaTh CBOMCTBA META/UIOB U WX COeJUHEHHWH, pellaTb
3KCIepyMeHTasbHble 3a/lauu 10 TeMe «MeTasibl»;
OTMMUCHIBaTh XUMHUUECKUN SKCTIEPUMEHT C TIOMOIIbI0 eCTeCTBEeHHOTO (PyCCKOro WIId
POJIHOTO) si3bIKa U SI3bIKa XUMUHY;
MPOBOAUTL pacyeTbl MO XUMHUECKUM (opMysaM U ypaBHEHUSIM peakLUid,
MPOTEKAaLMX C yYaCTUEM METAaJIJIOB U UX COeJUHEHUI.

MeranpeaMeTHbIe pe3y/bTaThbl 00yueHHs
Yuaiuiicsi Jo/DKeH ymemb:
paboTaTh T1I0 COCTaBJEHHOMY TIUJIaHy, WCIONb3yss Hapsgy C OCHOBHBIMH W
JIOTIOJTHUTE/TbHBIE CPe/ICTBA (CIIPaBOUHYIO JIUTEPATYPY, CI0XKHBIE TTpUbOpHI, cpencrea MKT);
C TIOMOINBIO yuuTens OTOWpaTh /s pellieHUsi yueOHBIX 3a/jau HeoOXOo/uMble CJIOBapH,
SHLIMKJIOTe/IHY, CTIPABOYHUKH, 3/1IeKTPOHHBIE TUCKH;
COTIOCTaB/IATh U OTOMpaTh WH(OPMALMIO, TIOTYYeHHYH) W3 pa3/MUHbIX HCTOUHUKOB (C/I0BapH,
SHLIMKJIOTe/INY, CIPABOYHUKH, 3/1IeKTPOHHbIE JUCKH, CeTh VIHTepHeT);
MpejCTaBasTh MH(OpMAI[MI0 B BHZAe TaO/UI, CXeM, OIOPHOTO KOHCIIeKTa, B TOM YHC/Ie C
npuMeHeHueM cpegcts VKT,
oopM/ISITE CBOM MBIC/T B YCTHOW Y TIMCbMEHHOW PeuM C yUeTOM CBOUX yueOHBbIX U
JKU3HEHHBIX PeueBbIX CUTYaLUid, B TOM uuc/ie C npuMeHeHneM cpezctB UKT;
COCTaBJISITh PeLieH3UI0 Ha TeKCT;
OCYILIeCTB/ISITh /10Ka3aTeJbCTBO OT IPOTUBHOTO.
Tema 2. IIpakTukym 1. CBolicTBa MeTa/l/IOB U MX coejuHeHui (3 u)
1. OcyuiecTBaeHre 1eMOYKU XMMUYECKUX TpeBpaieHyil. 2. [losyueHne W CBOWCTBA COelMHEHUM
MeTannoB. 3. PellleHue sKcreprMeHTalbHBIX 33/jau Ha paclio3HaBaHWEe U T0JlyueHue COoeJUHeHUH
MeTaJslIoB.
IIpegmeTHbIe pe3ybTaThl 00yYeHUs
Yuaruiicst Jo/DKeH ymemb:
obpariatecsi ¢ ylabopaTopHbIM 000py/IOBaHWEM U HarpeBaTe/lbHBIMU TNPUOOpamMH B
COOTBETCTBHUH C MPABUIAMHU TeXHUKH 0e30TIaCHOCTH;
HabrOZaTh 3a CBOMCTBAMM MeETa/lIOB W WX COeAVHEHWM U SIBJIEHUSIMH,
MIPOMCXO/SAIIMMU C HUMU;
OMUCHIBaTh XUMHUYECKUI IKCTIEPUMEHT C TIOMOILIbI0 eCTeCTBEHHOT0 (PYCCKOT0 WM POJIHOTO) SI3bIKa U
sI3bIKa XUMUMY;
Jlenath BbIBO/IbI 110 pe3y/ibTaTaM MPOBeJeHHOIO SKCIIepPUMEHTA.
MetanpegMeTHbIe pe3yabTaThl 00yUeHHst
Yuyaruiics Jo/DKeH ymMemb:
oripeZieNsiTh, WCXOAsS W3 Yy4yeOHOM 3amaun, HeO0OXOJUMOCTb WCIOJIb30BaHUS
HaOJTFOZIeHHs] WK SKCITePUMEHTa.
Tema 3. Hemetaminl (25 u)



OO1miasi xapakTepuCTHKa HEMeTa/UIOB: TiojiokeHrWe B Ilepuoguueckol cHUCTeMe XUMHYeCKUX
snemeHTOB [I. VI. MeHienieeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3/IEKTPOOTpHIaTeTbHOCTh (D0) Kak
Mepa «HeMeTa/TMUHOCTH», psan 0. Kpucramiinueckoe CTpoeHre HeMeTaslJIoB — MPOCTBIX BelecTB.
Annotponusi. Pu3nueckue CBOWCTBA HeMeTa/sioB. OTHOCUTENBHOCTb TIOHSTUM «MeTall» |
«HeMeTam.

Bogopoa. Ilonoxenue Bogopoga B Ilepuoguueckoit cucteme XUMUUeCKUX 3yeMmeHToB [I. W.
MenzeneeBa. CTpoeHre aTomMa U MoJieKysbl. Pu3nyeckrue ¥ XMMUUECKHWe CBOWCTBa BOJOpO/a, €ro
MoTyueHue U IpUMeHeHue.

Bopaa.

CrtpoeHune Monekysbl. BomopogHas xumuyeckasi cBs3b. dusnmueckre CBOWCTBA BOZbl. AHOMaIUU
CBOMCTB BOAbl. ['mapodunbHble U THUAPOGMOOHBIE BelljecTBa. XHWMHUECKHWE CBOWCTBA BO/bI.
KpyroBopot Bozbl B mpupozie. Bogoounctka. Aspaiivsi Boabl. boiToBbie GunbTpel. MuHepanbHbIe
BOZbL. JJUCTU/ITMPOBaHHas BO/ia, ee Moly4yeHre U pUMeHeHue.

OO1as XapaKTePUCTHKA Fa/IOT€HOB.

Crpoenue atromoB. [IpocThle BelljecTBa U OCHOBHbIE COeJUHEHUS FaJloreHOB, X CBOMCTBA.

Kpatkue cBezeHust 0 xyope, bpome, gtope u Hoje. IIpuMeHeHre rajioreHOB U UX COEJUHEHUH B
HapO/IHOM XO3SI1CTBe.

Cepa.

CTpoeHHe aToMa, a/IZIOTPOITHS,, CBOMCTBA U TIpUMeHeHHe pomMOnueckoi cepbl. Okcusl cepol (IV) u
(VI), ux nonyueHue, cBOWCTBa M mnpuMeHeHWe. CepHasi KUC/IOTa U €€ COJIM, UX TPUMEHeHue B
Hapo/IHOM xo3siticTBe. [IpOM3BO/ICTBO CEPHOM KUC/IOTHI.

As3or.

CrTpoeHue aToMa K MOJIeKy/bl, CBOWMCTBA IPOCTOrO BellecTBa. AMMHAK, CTPOeHHe, CBOWCTBa,
rnosyueHue u npumeHeHue. Coi aMMOHUS, UX CBOMCTBA U ripuMeHeHre. Okcuabl a3ota (11) u (IV).
A30THasi KAC/IOTa, ee CBOWCTBA U TIpUMeHeHWe. HUTpaTbl U HUTPUTHI, MpobsieMa UX COZiep>KaHusI B
CeJIbCKOXO03SMCTBEHHOM TIPO/IYKI[UH. A30THBIE y100peHusl.

®Docdop.

CTpoeHue aToMa, a/UIOTPOIUsI, CBOKMCTBaA 6esoro U KpacHoro ¢ocdopa, ux npuMmeHeHre. OCHOBHbBIE
coeauHenusi: okcug hocdopa (V) u oprodochopHas kucora, Gocdatsl. PochopHbie yjo0peHus.
Yrnepog.

CrpoeHue aToma, ajan0Tponusi, cBokicTBa Moardrkaumi, npuMmenenue. Okcuabl yraepoga (II) u (IV),
WX CBOWCTBa U mpuMeHeHue. KapOoHAThI: KasblLUT, CO/a, TIOTAlll, MX 3HAUEHWE B MPUPO/IE U >XKU3HU
yesioBeKa.

Kpemuuii.

CTpoeHMe aToMa, KpHUCTa/UTMUeCKUI KpeMHHM, ero CBOMCTBa U npuMeHeHue. Okcuz, kpemuus (IV),
€ro TIPUPO/IHbIe pa3HOBUAHOCTU. CUMMKaThl. 3HaUeHWe COeVHEeHHN KPeMHUSI B YKUBOU U HEXUBOU
ripupo/ie. [ToHATHe 0 CUMKATHOW TTPOMBILLIIEHHOCTH.

JleMoHCTpanuH.

OG6pa3siibl rajoreHoB — TMPOCTHIX BelllecTB. B3aumozelicTBHe rajioreHOB C HaTpUeM, C aTFOMUHUEM.
BeITecHeHMe X/10poM OpoMa WIv MOZia U3 PACTBOPOB UX cosiell. B3auMozielicTBHe cephbl C MeTasllaMHu,
BOJIOPOZIOM M KHC/JIOpPOZOM. B3aumojielicTBUe KOHI[eHTPUPOBAHHOW a30THOW KHMC/IOTBI C MeJblo.
[TorsioieHue yriem pacTBOPEHHBIX BellleCTB WK ra3oB. BoccTaHOB/IeHHe Meld U3 ee OKCUZA YT/IeM.
O6pa3npl TPUPOJHBIX COeAVHEHWM Xjopa, cepbl, ¢ocdopa, yrieposa, KpemHusi. OO6pasiibi
Ba)XHEHMIIIMX /i1 HAPOJHOTO XO035HCTBA Cynb(aToB, HUTPATOB, KapOoHaTOB, (ocdaroB. OOpasLpsl
CTeK/1a, KepaMUKH, [JeMeHTa.

JTaGopaTopHbIe ONBITHI.

20. Tlonyuenue v pacrio3HaBaHue Bogopoga. 21. VccieoBaHve NOBEPXHOCTHOTO HATSDKEHUS BOJbI.
22.PacTBOpeHMe TepMaHraHaTa Kajius WIA MeJHOro Kymnopoca B Boge. 23. ['maparauus
o6e3BoxkeHHOTO cynbthaTa meu (I). 24. V3rotossieHre TUTICOBOTO OTreuaTKa. 25. O3HaKOM/IeHHe C
KOJ/IJIeKIel ObITOBBIX (GUIbTpoB. 26. (O3HAaKOM/IEHHME C COCTaBOM MHWHEpa/lbHOW BOAbL 27.
KauecTBeHHass peakiysi Ha rajaoreHudj-uoHbl. 28. [lonyueHue M pacrio3HaBaHWe KUCJIOpoza. 29.
Topenune cepbl Ha Bo3ayxe W B Kuciopoge. 30.CpoiicTBa pa30aB/eHHOW CEPHOM KHUC/IOTHL 31.
V3yuenune cBoWcTB amMMmuaka. 32. PacriosHaBanue coseii ammonus. 33. CBoiicTBa pa3baBiieHHOM
a30THOM KUC/IOThL. 34. B3aumogelcTBUe KOHLIEHTPMPOBAHHOM a30THOM KHUC/IOTBI C MeZbio. 35.



I'openne docdopa Ha Bo3ayxe u B kuciopoge. 36. Pacno3HaBanue ¢ocdaros. 37. ['opeHue yris B
kucnopoge. 38. [ToyueHre yrosbHOM KUC/IOTHI U U3yueHHe ee cBOHCTB. 39. Tlepexo/; KapOOHATOR B
rupokapboHatel.40. Pasnoxenue rugpokapbonara Hatpus. 41. [TomydyeHue KpeMHEBOM KHCIOTHI U
V3y4yeHle ee CBOMUCTB.

IIpegMeTHBbIe pe3y/IbTaThl 00yYeHUsI
Yuyaruuiicsi Jo/DKeH yMemb:

WCTIOJ/Ib30BaTh TPH XapaKTepUCTHKe MeTa/l/ioB W WX COeAVUHEHUN TIOHSATHS:
«HEMEeTaJllbl», «TaJIoTeHbl», «aJJIOTPOTHbIEe BUIOU3MEHEHHUs», <« KEeCTKOCTb  BOJbI»,
«BpEMEeHHasi >KeCTKOCThb BO/Ibl», «ITOCTOSTHHAsI KECTKOCTb BO/IbI», «00IIIast )KECTKOCTb BO/IbI»;

JlaBaThb XapaKTepUCTHUKY XUMUUYECKUX 3/ieMeHTOB-HeMeTasioB (BOJ0PO/ia, TajloreHoB,
KWUCIOpPOZa, cephl, a3ora, (ocdopa, yriepoja, KpeMHHUs) [0 HUX T[I0JIOKEHUID B
[Tepuoanueckoii cucteMe XUMUUeCKuX 3jeMeHTOB [I. V. MeHzeneeBa (XMMUUECKUM 3HAK,
TOPSIZIKOBBIM HOMep, Mepyo/i, TPyIna, MOArpyIa, OTHOCUTeIbHasi aTOMHasi Macca, CTPOeHHe
aToMma (3apsifi siipa, UMCJI0O TIPOTOHOB W HEUTPOHOB B sifipe, 00Illee YKMCI0 3eKTPOHOB,
pacripefie/ieHle 3/IeKTPOHOB 10 3/IeKTPOHHBIM (CJIOSIM), TIPOCTOe BelllecTBo, (hopmyia,
Ha3BaHWe W THUIT BBICIIETO OKCHAA W THIPOKCHAA, (GopMyna ¥ XapakTep JieTydero
BOJOPOJHOTO COeJJUHEHHs);

Ha3bIBaTh COEAMHEHUS] HEMETA/UIOB M COCTaB/ISITh WX (hOPMYJIbI TI0 Ha3BaHMUIO;

XapaKTepU30BaTh CTPOeHUe, obmye gu3nyeckue ¥ XUMUYECKHe CBOMCTBA MPOCTBIX
BellleCTB-HEMeTaJl/IOB;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (WM TIpe[CKa3bIBaTb CBONCTBA) XUMHUUYECKHX
3/IeMeHTOB-HeMeTa/UIOB (pa/inyC, HeMeTa/l/IMuecKue CBONCTBA 3JIEMEHTOB, OKHUC/IATEIbHO-
BOCCTAaHOBUTEJ/IbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX WMH COeJUHEHUH (KUCIOTHO-
OCHOBHBIE CBOWCTBA BBICIIMX OKCHZIOB U THPOKCH/IOB, JIETYUYMX BOJIOPOJHBIX COeAUHEHHH,
OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA) OT TojoXxeHUsi B [leprosgnyeckoil cucreme
XAMUYeCKHX 3yiemeHToB 1. Y. MeHerneeBa;

OMKMChIBaTh OOIIMe XMMUUYeCKre CBOMCTBA HEMEeTa/JIOB C MOMOIIbI0 eCTeCTBEHHOro (PyCCKOro Wiv
POZIHOTO) s13bIKa U sI3bIKa XUMUH;

COCTaB/ISITh MOJIEKYJIIPHbIe ypaBHEHUSI DPeakivif, XapaKTepU3yHIIUX XUMUUeCKre
CBOMCTBAa HEMeTa/l/IOB U WX COeJWHEHW, a TaKKe 3JIeKTPOHHbIe ypaBHEHUs IPOLIeCCOB
OKMCJIeHUsI-BOCCTaHOBJ/IEHHS];

ypaBHEHUsI 3/IeKTPOJIMTUYECKOM AWUCCOLMALMN; MOJIEKYJ/ISIPHbIE, TIOJIHbIe U COKpallleHHble MOHHbIe
ypaBHEeHUsI peakLiiii C y4acTHeM 3/1eKTPOJIUTOB;

yCTaHaB/IMBaTh MPUUWHHO-C/IEICTBEHHbIE CBSI3M MEX/y CTPOEHHeM aTOMa, XUMHUeCKOW CBSI3blO,
THUTIOM KPHUCTA/UTAYEeCKOM PeIeTKH HEeMETa/UIOB U UX COeJUHEeHHH, UX OOIMMU (PU3NUECKUMU U
XUMAYeCKUMH CBOWCTBaMU;

OTKMChIBaTh XMMHYeCKHe CBOMCTBA BOJOPOJA, rajoreHoB, KUCJIOpOJa, Cephbl, a3oTa,
docdopa, rpaduTa, anmasza, KpeMHUSI U HUX COeJUHEHHN C TIOMOIIbIO eCTeCTBeHHOTO
(PyccKoro WM po/IHOTO) sI3bIKa U s3bIKa XUMUM;

OIMMCBIBaTh CTOCOOBI yCTPAHEHUsI JKeCTKOCTH BOJAbI W BBIMOJNHATH COOTBETCTBYIOUIMM UM
XUMHUUECKUN IKCTIePUMEHT;

BBITTOJ/THSATh, HAaO/FO/IaTh U OTMTUCHIBATh XUMHUYECKUM SKCITIEPUMEHT T10 Pacrio3HaBaHUIO
HMOHOB BOJIOPOJla U aMMOHHUSI, Cy/b(dar-, KapOboHaT-, CUIMKat-, docdaT-, XJI0pua-, OpomMu-,
WO/TU/I-NOHOB;

JKCTMIepUMEHTa/lbHO ~ WCC/Ie[ioBaTh ~ CBOMCTBA ~ METa/ZIOB M UX  COeIMHEHWM,  pellaThb
JKCTIepUMeHTaJIbHbIe 3a7lauk 1o TeMe «HemeTaribi»;

OTHMChIBaTh XUMHUYECKUN SKCIIEPUMEHT C TOMOILbI0 eCTeCTBEeHHOro (PyCCKOro Wv
POZIHOTO) s13bIKa U SI3bIKa XUMUM;

MPOBOAUTL pacyeTbl MO XUMHUECKUM (opMysaM U ypaBHEHUSIM peakLUid,
MPOTEKAKIIUX C y4aCTHEM HEMETAJIJIOB M UX COe/[UHEeHHUH.

MeranpeMeTHbIe Pe3y/IbTaThl 00yUeHHUs
Yuyaruiics Jo/DKeH yMemb:



OpraHu30BbIBaTh yueOHOe B3aWMOJEWCTBHe B TpyImme (pacrpejensTb POJH,
JIOTOBapUBATLCS PYT C APYTOM U T. 11.);
rpe/iBK/ieTh (MPOrHO3UPOBATH) MOC/e/ICTBUS KO/VIEKTUBHBIX pellleHUH;
MOHMMAaTh MPUUUHBI CBOETO Heycrexa U HaXO[UTh CIIOCOOBI BbIX0/Ia U3 3TOM CUTYal||H;
B [Majiore C Yy4YdTe/leM YUUTbCsS BbIpaOaThbiBaTh KPUTEPUM OLIEHKW W OIpeJesisiTh CTereHb
YCITeIITHOCTA ~ BBITIOJIHEHUSI CBOeH pabOThl M PabOThI BCEX, MCXOJS U3 HUMEIOIIUXCS KPUTEPHEB,
COBEpIIIEHCTBOBATh KPUTEPHH OLIEHKU U T0JIb30BAaThCSI MU B XO7ie OLIeHKH U CAMOOLIEHKY;
OTCTauBaTh CBOIO TOUKY 3peHHs], apTyMEeHTHDYH ee;
TO/ITBEPXK/IaTh apryMeHThI (paKTamu;
KPUTUUHO OTHOCUTBLCSI K CBOEMY MHEHHUIO;
CIyliaTh [IPYTUX, TBITaThCs TIPUHUMATL APYTYH TOUKY 3peHusi, ObITh TOTOBBIM
HM3MEHUThb CBOIO TOUKY 3PEHHUsI;
COCTaB/ISATh pedepar 110 orpeziesieHHON (hopMme;
OCYILL[eCTBJISITh KOCBEHHOE pa3/ie/inTe/IbHOe J0Ka3aTe/lbCTBO.
Tema 4. IIpakTukym 2. CBoiiCcTBa coejMHeHUi HemeTa/u10B (3 u)'
1. PellleHue »3KCliepUMeHTaNbHBIX 3afiau 10 Teme «l[loArpynma rajsioreHoB». 2. PerleHue
JKCIepyMeHTasbHbIX 3a7iau 1o Teme «[loarpynma kuciopoza». 3. PellileHue sKCreprMeHTa/bHbIX
3ajau 1o TeMme «Ilofarpynma a3orta». 4. PellileHue 3KcrieprMeHTa/bHBIX 3a/iau o Teme «[loarpyrma
yriepofa». 5. [TonyueHue, cobupaHue U pacrio3HaBaHUe ra3oB.

IIpegmeTHbIe pe3ybTaThl 00yYeHUs
Yuauuiicsi JO/DKeH yMemsb:
obpariatecsi ¢ ylabopaTopHbIM 000py/I0BaHWEM W HarpeBaTe/lbHBIMU TPUOOpamMH B
COOTBETCTBHUH C MPABUIAMHU TeXHUKH 0e30TIaCHOCTH;
HabroZaTh 32  CBOWCTBAMM HEMETa//IOB M WX COeJUHEHUA W SIBJIEHUSIMH,
MIPOUCXO/SAIIUMU C HUMU;
OTMMCHIBaTh XUMHUUECKUHN KCTIEPUMEHT C TTOMOIIIBI0 eCTeCTBEHHOTO (PYyCCKOTO W/TH POJIHOTO) SI3bIKa U
SI3bIKa XUMUH;
Jles1aTh BBIBO/IBI TIO Pe3y/IbTaTaM MPOBeZeHHOr0 YKCIIepUMeHTa.
MetanpegMeTHbIe pe3yabTaThl 00yUeHHsI
Yuyaruiics Jo/mKeH ymMems:
oripeZieNsiTh, WCXOAS W3 y4yeOHOM 3ajau, HeOOXOJUMOCTb WCIOJIb30BaHUS
HaOJTFO/IeHHs] WK SKCITePUMEHTa.

1 TIpu [ByX4acoOBOM TJIAaHUPOBAHWH TIPOBOZSTCS TOMBKO MpaKTHUYecKue paboTer 1, 2 1 5.

Tema 5. O0001eHre 3HAHUH 110 XMMHUH 3a KYPC OCHOBHOM IIKOJIbIL. [ToaroroBKa

K rocyjapcrBeHHou utorosou arrecranuu (F'MA) (10 u)

[Tepuoanueckuii 3akoH U [leproaunueckasi cuctema xuMuueckux snemeHToB [. V. MeHpeneeBa.
duU3MUeCKUl CMBIC/I TTOPSJKOBOTO HOMepa 3/ieMeHTa, HOMepOB Mepro/ia 1 TPymnIibl. 3aKOHOMEPHOCTH
V3MeHeHHs] CBOWCTB 3/IeMEHTOB M MX COeJUHEHUU B Mepuojiax Y rpymmnax B CBeTe MpeZCTaB/IeHUuM O
CTPOEHUU aTOMOB 37IEMEHTOB.

3HaueHHe NepUONUYeCKOro 3aKOHa. BHbl XUMHUUYECKUX CBS3ed Y TUIbl KPUCTA//IMUECKUX pelIeTOoK.
B3auMocBs3b CTpOeHHs1 U CBOMCTB BelllecTB. Knaccudukaiyss XMMUUeCKUX peaklyi 1o pa3inyHbIM
Mpr3HaKaM (YMC/I0 U COCTaB pearvpyrolyX W 00pa3syoIMXCcs BelleCTB; HaTMYMerpaHUIbl paszena
(a3; TerioBoi 3(deKT; U3MeHeHHe CTeleHel OKMC/IEHWs aTOMOB; MCIIOJIb30BaHWe KaTaau3aTopa;
HampaB/eHre TpoTekaHusi). CKOpPOCTb XMMHUECKUX peakluid W (aKTopbl, B/MSIOLIME Ha Hee.
O6paTUMOCTh XUMHUUECKUX PeaKIUi U CII0COObI CMeIlleH!s] XMMHUUeCKOTO0 PaBHOBECHSI.

ITpocTele u cnokHBIe BewjecTBa. MeTanibl M HeMeTa/lIbl. ['eHeTHUeCcKHe psiibl MeTasula, HeMeTasula
Y nepexofHoro Metasia. OKCUbIM TUIPOKCH/IbI (OCHOBaHUSI, KUCIOThI, aM(pOTepHbIe TUAPOKCHU/IbI),
comu. Wx cocraB, Knaccudukaiuss U 0OI[Me XUMHUECKHe CBOWCTBAa B CBeTe TEOPUH
3/1eKTPOJIMTUUECKOW JAUCCOLMALUH.

JIMYHOCTHBIE pe3y/IbTaThl 00yUeHuUst

Yuaiuiics K0/DKeH:



3HamMb U NOHUMAMb. OCHOBHble WCTODUUECKHe COOBITHS, CBs3aHHbIe C DPa3BUTHEM XUMHU U
o0I1leCTBa; [JOCTIXKEHHSI B 00JIaCTM XWUMWUKM W KY/JIbTYpHbIe TpaZMlMK (B YaCTHOCTH, HayuHble
TPaJWLIMK) CBOeH CTpaHbl; 00IIIeMHUPOBbIE JOCTH)KEeHHUs] B 00/71aCTH XMMHUH; OCHOBHBIE TPUHLIUTIBI U
MpaBWia OTHOIIEHWs] K TIPUPO/Jie; OCHOBBI 3710pPOBOTO 00pasa XM3HM U 3710pOBbecOeperarormx
TeXHOJIOTUM;

TIpaBuJIa MOBe/IeHUsI B Upe3BbIUaliHbIX CUTYAI[UsIX, CBSI3aHHBIX C BO3/IEMCTBUEM Pa3/InUHbIX BEIeCTB;
OCHOBHBIE TIpaBa M 00513aHHOCTH TPaKAaHKHA (B TOM YMCJIe y4alllerocs), CBsi3aHHbIe C JINUYHOCTHBIM,
ripoeCcCHOHABLHBIM U YKU3HEHHBIM CaMOOTIpe/le/IeHUeM;

COLIMaIbHYI0 3HAUMMOCTb U COJlep>KaHre TIpodeccuil, CBSI3aHHbIX C XUMUel;

ucnbimbieamb: UyBCTBO TOPJOCTH 32 POCCUMCKYIO XUMUYECKYH0 HayKy U yBaKeHHe K WCTOpUU ee
Da3BUTHSI; YBa)KeHHe U TIPUHSITHE JOCTY)KeHWM XUMUMA B MUpe; 000Bb K MPHUPO/e; YBaXKeHUe K
OKpY>atoIuM (yualiuMcsl, yUduTesssM, POJUTeNsSIM U Jip.) — yMeTb CAyllaTh U C/bIIaTh MMapTHepa,
TIpU3HABaTh MPAaBO KaXK/0r0 Ha COOCTBEHHOe MHeHWe, TIPUHUMATh PellleHHs C YUeTOM TI03UL[UHM BCex
YUaCTHUKOB; UYyBCTBO TPEKPAaCHOTO M 3CTeTUYECKMX UYBCTB Ha OCHOBE 3HAKOMCTBAa C MHDOM
BeIIeCTB M UX TMpeBpallleHn; cCaMOyBaXKeHHe W SIMOLIMOHATbHO-TI0/I0KUTeTbHOe OTHOIIIeHHe K cele;
npu3Haeams: 1€HHOCTb 3/]0POBbsI (CBOETO U JPYTMX JIFOZieli); HeoOXOAUMOCTb CAMOBBIPAYKEHHS,
camopeanu3alyiy, COIMaabHOTO MPU3HAHMS;

0C03Haeamb: TOTOBHOCTh (W/IM HETOTOBHOCTh) K CAMOCTOSITe/TbHBIM TIOCTYMIKaM W JAeUCTBUSM,
OTBETCTBEHHOCTb 3a WX pe3y/bTaTbl; TOTOBHOCTb (WM HErOTOBHOCTb) OTKPBITO BbIpa)XkaThb U
OTCTauBaTh CBOO MO3ULIUI0 U KDUTUUHO OTHOCUTHCS K CBOMM TIOCTYTIKaMm;

nposiensamb: 3KOJOTUYeCKOe CO3HaHHWe; [00poXKenaTelbHOCTb, JOBepHe W BHUMATe/NbHOCTh K
JIIO/ISIM, TOTOBHOCTb K COTPYZAHUYECTBY M JpY>k0Oe, OKa3aHWIO TIOMOII[A TeM, KTO B HEH HYXXAeTCs;
0000I1IeHHBIN, yCTOMUMBBIA W W30UpaTenbHbIM TI03HABATe/NbHBIM HWHTEpPeC, WHUIMATUBY U
nM0003HATETBHOCTh B U3YUEHUH MHpa BEIeCTB U Peaklvi; 11e/1eyCTPeM/IEHHOCTh U HaCTOHUUBOCTD B
JIOCTVDKEHUM 1jeJiel, TOTOBHOCTb K TIPEOZIOJIEHUI0 TPYAHOCTel; yOeXIeHHOCTh B BO3MOKHOCTH
MO3HAHUS TTPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOT'0 MCITO/Ib30BaHUS JAOCTWKEHUH HayKU U TEXHOJIOTHMA
JIIsT pa3BUTHS OOIIeCTBa;

yMemb: YCTaHaBJMBaTh CBSI3b MEX/Y 11e/IbI0 M3yUeHUsI XUMUM U TeM, [IJIsl UeT0 OHa OCYIIeCTB/ISeTCS
(MOTMBaMK); BBITIONIHATL KOPPUTUPYIOLIYIO CaMOOLIEHKY, 3aK/IFOYalolylocs B KOHTpoOJie 3a
TIPOIIECCOM M3YUeHUsI XUMHU U BHECEHUU He0OXOMMbIX KOPPEKTUBOB, COOTBETCTBYIOIUX 3TariaM U
cniocobam M3yueHHs Kypca XUMHH; BBITIOIHATh PETPOCTIEKTUBHYIO CaMOOLEHKY, 3aK/TIOUYAOIyHOCs B
OLleHKe Tpoliecca U pe3y/bTaTa W3ydyeHHss Kypca XUMUM OCHOBHOM IIIKOJIBbI, TIO/IBe/IEHUM UTOTOB Ha
OCHOBe COOTHeCeHWUsI 1ie/ield U pe3yJibTaToB,;

CTPOUTh >KU3HEHHble U TpodecCUOHaNbHbIe TIIAHBI C YUeTOM KOHKDEeTHBIX COLMaIbHO-
HCTOPUYECKUX, TOJUTUYECKMX W IKOHOMUUYECKMX YC/IOBHM; OCO3HaBaTb COOCTBEHHbIE LIEHHOCTH U
COOTBETCTBUE UX

MPUHUMAaeMbIM B JKW3HU DpeIIeHUsIM; BeCTU AWaJ0r Ha OCHOBE PaBHOIMPABHBIX OTHOILIEHWM U
B3aUMHOT'0 YBa)KeHUsI; BbIJe/ISITh HPABCTBEHHbIN acTeKT TOBe/IeHHsI U COOTHOCUTD TIOCTYTIKK (CBOU U
IPYTUX JTIO/Iel) ¥ COOBITHS C TIPUHSATBIMU 3THUECKUMHM HOPMAaMH; B TIpeZiesiax CBOMX BO3MOXKHOCTeH
TPOTHUBO/IEMCTBOBATh MAEUCTBUSAM U BJUSHUSM, TMPEACTaB/SIOU[AM Yrpo3y >XU3HH, 370DPOBbIO U
6e3011aCHOCTH TMUHOCTH 1 00IIleCTBa.

Ne | Tema u Tun ypoka | [ JJIeMeHTbI ILnanupyemble pe3yabTaThl

n/n a cojepKaHusa IIpegmeTHbIe MeranpesmetHbie | JIMUHOCTHBI
T Yy[j eYYN
a

BBEJIEHI/IE. Oﬁl.llaﬂ XdPAKTEPUCTUKA XUMHUUYECKHX 3JIEMEHTOB U XUMHUUYECKHUX peaKunﬁ. Hepnonnqecxnifl 3dKOH H

nepuoinuecKasi cicTeMa XuMuueckux 3jemeHToB JI.M.MeHpeneeBa. (10u.)

1. | XapakTepuctuka BBoJHBIH Hayuamcs: PerynaTusHble: DOopMUPYIOT
UHCTPYKTaXX T10

XUMUYeCKOro OT uTE XapaKTepu30BaTh CTaBsT yyeOHbIe OTBETCTBEHH
3/1eMeHTa Ha XaDaKTeDUCTHUKA XUMHUEeCKUe 3/1eMeHThl 1-3 | 3ajaud Ha OCHOBe oe
OCHOBAaHWH €ro XUMHUUECKOTO — ro nepuoja 1o ux COOTHeCEHUs TOr0, | OTHOILEHHE K
MO/I0KEHUS B S7IeMeHTa 110 nosioxkenuro I1CX3 I.1. YTO y>Ke U3BECTHO | YYEHUIO
TTeprosyeckoit %%gxgegnl/}lo B MeH ieneeBa. ¥ YCBOEHO
cucreme MeH;ie/teeBa. Iosnyuam 8o3moxicHOCMb y4YaImmMcs, 1 Toro,




. W. Menpeneesa HdemoHcTpaus: Hayyumb(Csl: ONUACHIBATH 4To erré
Mo/ieNid aTOMOB H3yueHHbIe OOBEKTHI KaK HEU3BeCTHO
3/1eMeHTOB 1-3 —TO | CUCTeMBbl, IPUMeHsIs ITo3HaBaTebHbIE:
TIepPUO/IOB JIOTUKY CHCTEMHOTO CaMOCTOSTeThHO
aHasnM3a BBIJIEJISTIFOT U
hopmymMpyroT
M103HaBaTeTbHYIO
Lefb
KoMmMmyHuKaTUBH
ple: (OpPMYJTUPYIOT
cobcTBeHHOE
MHeHUe U
MO3ULIUI0, 33JjaI0T
BOIIPOCHI, CTOSIT
TIOHSITHBIE ISt
rapTHepa MOHSITUSI
CBoiicTBa OKCH/IOB, Xumuyeckre Hayuamcs: Ha3bIBaTh PerynsaTuBHbIE: [TposiByisitOT
KHCJIOT, OCHOBaHUH CBOMCTBA OKCHU/IOB, | OOIIMe XUMHUECKHE CTaBAT YUeOHYIO YCTONUMBBIN
U COJIeH B CBeTe OCHOBAHUH , CBOMCTBA KUC/IOTHBIX, 3a/auy, yuebHO —
Teopuun KHCJIOT, COTeld B OCHOBHBIX OKCH/IOB, oTipefie/sitoT M03HaBaTesb
3/1eKTPOJIMTHYECKO CBeTe TeOpuu KHUCJIOT, OCHOBAaHUHN 1 MOC/IeI0BaTe/IbHOC | HBIM MHTEpec
¥ guccolyanum u 3JIEKTPOSIUTAYECKO | cosieit ¢ mosurmu TI/; Tb K HOBBIM
OKUCJIeHUsI- 1 Auccouyanum u TIPUBOJUTD TTPUMEPbI MIPOMEXKYTOUYHBIX criocobam
BOCCTaHOBJ/IEHUS OKUCJIeHUSI- peaxiui, Ljesiel C y4eToM pelieHus
BOCTaHOBJIEHHUS MO/TBEP>KAAOIINX KOHKPETHOT0 3a/a4
XUMHUUeCKUe CBONCTBA: pe3y/bTara,
OKCH/IOB, KMCJIOT, COCTAaBJISAIOT TI/IaH U
OCHOBAaHWH, COJeH; aJITOPUTM
orpe/ie/isiTh BEIeCTBO — JIeNCTBUIA
OKMC/IWTENb U BelljecTBO — | Ilo3HaBaTe/nbHBIe:
BoccTtaHoBuTesib B OBP; CaMOCTOSITe/TbHO
Tonyuam eo3modcHOCMb BBI/IEJISIFOT
Hayuumncsi: dhopmynupyroT
TPOrHO3UPOBaTh N103HaBaTeTbHYIO
CrocoOHOCTH BelrecTBa Lje/1b, UCTIOMb3YS
TIPOSIB/ISITH OKUC/TUTENTbHBIE | OOIIIMe pUeMbl
WA BOCCTAaHOBUTE/bHbBIE pelilieHUs 3a/ia4y
CBOWCTBA C YYeTOM KoMMyHMKaTHBH
CTereHel OKUC/IeHUs ble:
3/1eMeHTOB, BXOZSILUX B KonTtposns u
ero cocraB OLleHKa JeUCTBUM
rapTHepa
AwmdorepHbie ITonsitue o Hayuamcs: PerynaTusHbIe: IIposBnstor
OKCH/IBI U repexoAHbIX XapaKTepu30BaTh [TpuHKMatoT U nobposkenat
TUAPOKCU/[TBI 3/1eMeHTax. XUMHUUECKUe CBOMCTBA COXPAaHSIOT €/bHOCTb,0T3
AwmdoTepHOCTE. am(bOTepHBIX OKCUIOB U yueOHyI0 3a/auy, BIBUMBOCTb,
eHeTnueckuii psaf, | TUAPOKCU/IOB; YUUTBHIBAIOT Kak
TepexofHOro37ieMe | UCI0/1b30BaTh MpPU BbI/le/IeHHbIe TMOHUMaHue
HTa. XapaKTepUCTHKe BellleCcTB yuuTeneM YYBCTB
JIa6.onbIt: MOHATHE «aM(OTepHOCTb», | OPUEHTHPbI JPYTUXJIFOfle
1-HOSYZEHZQ ) TIPOBO/TUTH OTIBITHI, JlefiCTBYS B HOBOM | M U
'Y KCH, HMHKad 1
HCﬂEEAOBfHHLl o MIOATBEPK A0} yue6HOM corepexxuBa
XUMHUUeCKre CBONCTBA MaTepuase B HUEe UM

CBOWCTB

aM(dOTepHBIX OKCU/IOB U
TU/IPOKCHU/IOB;

Ionyuam 8o3mocHOCMb
HAy4umbCs: 0CO3HaBaTh
3HaueHue TeopeTUUeCKuxX
3HaHUM Ji/Is1 IPaKTUUeCKon

COTpPY/THUUECTBE C
yuuTeeM
ITo3naBarenbHbIe:
CraBar u
dhopmymMpyroT
mpob/ieMy ypoKa,




JesaTe/IbHOCTH YejIoOBeKa

CaMOCTOATeTbHO
CO3Jal0T a/IfOPUTM
JlesiTe/IbHOCTH TIpY
pelleHuH
TIPOO/IEMBI
KoMMmyHUKaTHBH
ple:

[IposiBsroT
aKTUBHOCTb BO
B3aUMO/IeCTBUH
[ peleHust
M03HaBaTe/IbHbIX U
KOMMYHUKaTUBHBIX

3ajau(3azatoT
BOTIPOCHI,
thopMynupyroT
CBOY 3aTPYJHEHUs,
Tipe/ijiararoT
TIOMOIIIb B
COTPYJAHUUECTBE)
IMeproguuecKuii Crpykrypa IICX3 Hayuamcs: oniceIBaTh U PerynAaTUBHBIE: Onpepensior
3aKOH U A.W. Menpeneesa. XapaKTepu30BaTh T11aHUPYIOT CBOM | CBOIO
[Mepuoanueckas CTpoexye aToma. tabmunyto popmy IICXD | geiicTBus B JIUUHYHO
DuU3NYeCKUM CMBICIT
cucTreMa HOpSIKOBOTO HOMepa, [O.U. MenpeneeBa; fjefaTb COOTBETCTBHH C TIO3ULUIO,
. . Mengeneesa HOMepa TepHoa, YMO3aKJ/I0OUeHHs 0 [I0CTaB/IeHHOMN a/leKBaTHYIO
B CBeTe yuYeHUs 0 HOMEpa TPYTITbI XHU- XapakTepe U3MeHeHUsI 3a/jaueil U muddepeHLn
CTPOeHUH aToMa MUYECKOro 3/1eMeHTa B | CBONMCTB XUMHUECKUX yCJIOBUSIMU ee POBaHHYHO
TCX3 O.K. 5/IEMEHTOB C YBeJIMUCHHEM | peasr3aiiiu CaMOOLIEHKY
Menpeneesa. 3apsiZiOB aTOMHBIX Sifep. CBOUX
HpI/I‘{I/IHLI HU3MeHeHHs T II .
CBOMHCTE XHMIUECKIX 0/1yY4am 803MON*CHOCMb O3HaBaTe/bHbIE: | YCIIEXOB B
57IOMEHTOB 1 HX HayuumbCsi: TIPUMEHSTh CTaBSIT yuebe
coe/iHeHuil B 3HaHUS 0 3aKOHOMEPHOCTSX | U (POPMYIUPYIOT
TMeprofiax U rpymmax, | [MepUOANUeCKON CUCTeMbI 1[eJTH U TIPO6IEMBI
[JIaBHBIX IIOATPYIIAX | XUMUYECKUX 3JIeMEeHTOB YPOKa,; OCO3HAaHHO
[ICX3 .1 JU1s1 OOBACHEHHUS U Y TIPOU3BOJILHO
Mespereesa, TIpeJIBU/IeHNs CBOICTB CTPOST B YCTHOI 1
JemoHcTpanus: o
pasnuaHbie GOpMBI KOHKDETHBIX BellleCTB MUCbMeHHOM
Tab/wI] thopme
nepruognydeckKon
CHCTEMBIL. KoMMyHUKaTUBH
JIab.ombIT: ble:
2.MopenupoBaHue Biiagenue
TMOCTPOEHHA o
Tlepuojueckoii MOHOJIOTHYeCKOH 1
cucremst LY. JTUaJIOTUYeCKoi
MeHgieneeBa (hopmamu peun
Xumunueckas Xumunyeckas Hayuamcs: PerynsaTuBHbIE: PopmUpoBaH
OpraHu3alys OpraHu3aIys XapaKTepU30BaTh paboTaTh 10 M1aHy, | ue
JKUBOU 1 HE>KUBOU JKUBOM 1 HE)KUBOM | XMMUUeCKUN COCTaB )KUBOH | UCIIOJB3Ys OTBeTCTBEHH
TIPUPO/IBI TIPUPO/IBI. KJIETKU; COCTaB s1/Ipa, crieliaabHO oro
XuMuuecKuit MaHTHU 36MHOU KODBI; no/j00paHHbIe OTHOIIIEHUS K
COCTaB si7ipa, Tonyuam eo3modcHOCMb CpeiCTBa. YMeHUe | yUeHWro

MAaHTHUU U 3eMHOH
KOpBbl. XUMUYECKHE
3/IEMEHTEI B
KJI€TKaX >KHUBbIX
OpraHu3MOB.
Makpo- u
MUKDO3JIEMEHTHI.

HayyumbCs: 00BSACHATD
MHUD C TOUKHU 3PpEHUA XUMHNN

OLIEHUTD CTelleHb
ycrnexa uim
Heycriexa CBoei
JlesITeTbHOCTH
Ilo3HaBare/bLHBIE:
aHaM3MpOBaTh,
CpPaBHUBAThb U




JemoHcTpanua:M

0600111aTh

0Jie/lb CTPOEHUS 13yueHHble
3eMHOT0 11apa B noHsiTUsE. CTPOUTH
TIOTIepPeYHOM JIOTUYecKoe
paspese paccyxzeHue,
BKJTFOUast
yCTaHOBJIeHUE
MIPUYKHHO —
CJ1e/ICTBEHHBIX
CBsI3eH.
IIpencTBiATh
rnH(MOopMaIuio B
BH/le PUCYHKa
KoMMmyHUKaTHUBH
ble:
OtcTauBaTh CBOKO
TOUKY 3peHus,
MIPUBOJIUTH
apryMeHThl,
MOJTBEPXKAAst UX
(hakTamu
Knaccudukarms O606111eH1E Hayuamcs: ycranasnuBaTh | PeryisiTUBHbIe: OrnpepensitoT
XUMUYeCKUX CBeJleHUl 0 IIPYHA/|1e)KHOCTh BeigBurator BHYTPEHHIOIO
peakLuii 1o XUMUYeCKUX XUMHWYeCKOUW peakLuu K BEPCUH pelleHus TMO3ULIUI0
Pa3IMYHBIM peaKIusX. oTipe/ie/IEHHOMY THITY TI0 npo06/IeMBl, 00yyaromuxc
OCHOBaHUSIM Knaccudukanys OJJHOMY U3 0CO3HaBaTh sl HA ypPOBHE
XVMHUYeCKUX K/IaCCU(UKALIMOHHbIX KOHeUHBI T10JIOXKUTEb
peakLyii 1o MPU3HAKOB: 1) 10 UMC/Iy U | pe3y/bTar HOI'0
pas3/IuUHbBIM COCTaBY UCXOZHBIX OTHOLLIEeHUs K
OCHOBaHUSIM: BeIIeCTB U TIPOJYKTOB ITo3naBaTenbHBIE: | 0Opa3oBaTesn
COCTaBY U UHCITY peakuyy (peakuu BeibupatoT BHOMY
pearupyouux u CoeIMHEHUS], Pa3/IO’KeHUsl, | OCHOBaHUs U Tnporieccy,
oOpasyromuxcs 3ameltieHust 1 0OMeHa); KpPUTEpUU 151 TOHUMaIOT
BeIIIeCTB, 2) 10 BbIZIeTIEHUIO UK KaccupuKaLym He00X0UMO
TeTIOBOMY TIOTJIOLLEHUIO TeTJIOThI [TpeoOpa3oBbIBaTE | CTh yUeHHUs
s¢dexTy, (peakiuu r“HMOPMaIUIo U3
HarpasJeHUIO, 5K30TepMHYeCcKre U OJHOTrO0 BH/JA B
H3MeHeHUI0 SH/I0TEepMHUYECKHe); JPYTOi U BLIOMpATh
crereHei 3) Mo U3MEeHeHUIO cTerneHel | s cebs y00HYI0
OKUCJIEHUSI OKMCJIEHUS] XUMAYeCKHX (hopmy pukcaruu
3/1eMEeHTOB, 3/1eMeHTOB (peakiuu TIpe/CTaBIeHUS
oOpa3syromux OKHC/IUTE/IbHO- uH(pOpMaLUU
pearupytoLiye BOCCTaHOBUTe/IbHEIE);
BeIIeCTBa, (ase, 4) 110 obpaTUMOCTH KoMMyHUKaTHUBH
WICTI0/Tb30BaHUIO niporjecca (peakLyu ple:
Karasu3saTopa. obpaTrmble U OtcravBath CBOO
JIab. onbITHI: HeoOpaTuMbIe); TOUKY 3peHUs,
3. 3ameleHne Ioayuam 8o3mocHOCMb TPUBOJUTH
JKere3oM MeJu B HAyyubCsi: COCTAB/ISATH apryMeHTHl,
pacTBope cy/b(ara | MoJeKy/IsIpHble U MOJIHbIe NOJTBepXast UX
meau (II) HMOHHbIe YpaBHEHUs T10 (haxkTamu.
COKpalLeHHbIM MOHHBIM Pasnmuuats B
YpaBHEHUSAM. YCTHOM peuu
MHeHmHe,
[l0Ka3aTeJIbCTBa,
TUIOTe3bl, TEOPUU
ITonsiTue o ITonsiTue o Hayuamcs: HasbiBaThb PerynaTusHble: [Ipossnstor
CKOpPOCTH CKOpOCTH (hakTOpEI, BAUSIOLINE Ha CamocTosiITeTbHO yCTOWYMBRIMA
XUMHAYECKOU XUMHUYeCKOU CKOPOCTh XMMUYeCKOU 00HapY>KUBAIOT U yuebHO —




peaxiun

peakLyu.
@PaKTophI,
BJIMSIIOLLIME Ha
CKOpOCTb
XUMHUYECKUX
peaxIuii.
JeMoHCTpanuu:
3aBHUCUMOCTD
CKOPOCTH
XUMUYECKOH
peakuyu OT
TIPUPO/bI
pearupyroImx
BeIlleCTB.
3aBHCHUMOCTD
CKOpOCTH
XUMUYECKOH
peakiiu oT
KOHI[|eHTpaLuu
pearupyrommx
BelLleCTB.
3aBHUCUMOCTD
CKOPOCTH
XUMUYECKOH
peakuyu OT
IO u
COTIPUKOCHOBEHUS
pearupyrormx
BeIl[eCTB
(«KUTSLMN CTI0M»).
3aBHCUMOCTb
CKOpPOCTH
XUMHYEeCKOM
peakuyu OT
TeMIiepaTyphbl
pearupyrommx
BelL[eCTB.

JIa06. OnbITHI:
4. 3aBUCUMOCTb
CKOpOCTH
XUMUYECKOH
peakiiu oT
TIPUPO/IBI
pearupyrommx
Bell[eCTB Ha
TpuMepe
B3auUMO/IeiCTBUU
KHCJIOT C
MeTa/l/laMu. 5.
3aBHUCUMOCTD
CKOpOCTH
XUMHUYECKOH
peakiiu oT
KOHLIeHTpaLuu
pearupyrommx
BeIl[eCTB Ha
TpuMepe
B3aUMO/IeNCTBUSA
LIMHKA C COJISTHOU

PeaKivu U 00bSICHATh UX
B/IMSTHHE Ha CKOPOCTb
XUMHUECKOU PeaKLvH;
Ha3bIBaTh (PAKTOPHI,
B/IMSIOIIHE HAa CMEIlleHne

XUMHWYECKOIr'0 paBHOBECHS.

ITonyuam 8o3mocHOCMb
Hay4umbCcsi:
MPOrHO3UPOBaTh
pe3ybTaThl BO3/eNCTBUS
pasMUuHbIX (PAKTOPOB Ha
V3MeHeHNe CKOPOCTH
XUMHUUECKOW peakLvy;
MPOTrHO3HUPOBATh
pe3ybTaThl BO3/eNCTBUS
pa3/IMUHBIX (PaKTOPOB Ha
CcMelleHre XUMUYECKOro
paBHOBECUSI

(dhopmynMpyroT
rpobsiemy.

ITo3naBaTenbHbIC:
BrisgBasoT
TIPUYUHBI U
C/eCTBUS
siBrieHu. CTposiT
JIoTu4ecKue
paccyXaeHus,
yCTaHaB/IUBaKOT
TIPUYMHHO —
C/1eJICTBeHHbIE
CBSI3U

KoMMmyHuUKaTHBH
ble:

YUUTBIBarOT
pa3Hble MHeHUs U
CTPeMSITCS K
KOOp/IMHAL[UU
Pa3TMUHbIX
TIO3UI[1I B
COTpPYAHUUECTBE,
¢dhopmynupyroT
CcoOCTBEHHOE
MHEHHE U MO3ULIUI0

MO3HAaBaTe/h
HBII UIHTepec
K HOBBIM
obmmym
criocobam
peleHust

3a7au




KUCJIOTOU
pa3nuHon
KOHI[€HTpAI|H.

6. 3aBUCUMOCTB
CKOpPOCTH
XUMUUEeCKOM
peakIyu OT
IO u
COTIPUKOCHOBEHUsI
pearupyrommx
BeIIeCTB.
7.MopenupoBaHue
KUITALLETO CIIOS».
8. 3aBUCUMOCTB
CKOpPOCTH
XUMUUECKOM
peakIvu OT
TemIepaTypbl
pearupyrormx
BeIIeCTB Ha
rpuMepe
B3aUMO/IeCTBUS
okcuaa meau( II) ¢
pacTBOPOM CEpHOM
KHUCJIOTBI

pa3nuHon
TemIepaTypbl
Katranusaropsl Karanusaropsl u Hayuamcs: ucnonb3oBaThb PerynaTusHbIe: YcBoenue
KaTanus. TIpY XapaKTepHUCTHKe YUUTBIBaIOT TpaBUJ
WHrubuTOopsL. TIpeBpallleHHi BellleCTB TIpaBUJIO B WHAWBUyas
AHTHOKCUJAHTH. TIOHSITUSL «KaTa/lnu3aTop», IIaHUPOBaHUU U BHOTO U
JeMoHCTpaIuu: «UHTHOUTOD», KOHTpOJIe criocoba | Ge3omacHOro
['omoreHHsIl 1 «@HTHUOKCHUJAHTBD», peleHus, TOBe/leHUsI
reTeporeHHbIN MPOBOJUTE HECJIO’KHBIE OCYILIeCTBIISIOT BUC,
KaTau3bl. XUMHYeCKHUe OIbITHI U TOLIaroBbIN YTOKaroLMX
depmeHTaTUBHBIA | HabsOZEeHYs 32 KOHTPOJIb JKU3HU U
KaTtanus. H3MeHeHUsIMU CBOMCTB 3J0pPOBBIO
VHrubupoBanye. CBOVCTB BellleCTB B Ilo3HaBaTe/bHBIE: | JIIOJEN
JIa6.onbIThI: Tpoliecce NpeBpallieHnH, CamocTosTenbHO
9. PaznoxeHue cobmomars npasuna Th u CO3Jal0T aJICOPUTM
IepoKkcuzaa OT. JlesATeIbHOCTUT IIpU
BOZI0pO/ia C IHonyuam o3moscHoCmb pettieHHUH rpobiem
TIOMOIIBIO OKCHJA | HAYYUMbCS: TPAMOTHO pasMMyHOro
mapranua (IV) u obparaThbCs € BelecTBaMy | xapakrepa
KaTanassl. 10. B MOBCeTHEBHOM >KU3HU KoMMyHUKaTUBH
O6Hapy>keHMe ple:
Karanasbl B [JoroBapuBaroTcs o
HEKOTOPBIX COBMECTHOU
TMUILLEBBIX JesTeNbHOCTH,
MIPOAYKTax. NIPUXOJAT K
11. 00I1[eMY pelIeHHI0,
VHrnbupoBanue B TOM UHCJIe U
B3aUMOJelCTBYS CTOJIKHOBEHUIO
KHCJIOT C VMHTepecoB
MeTajlaMU
YPOTPOIIMHOM
O606111eH1e U Hayuamcs: o6o61jaTh Pery1ATUBHBIE:
CUCTeMaTH3aLus 3HaHUs U NpeJICTaBaATh X | BHocAT




3HAHHUM 10 TeMe cxeM, TabJuil, HE0OXOAUMbIe

«BBegenue» Tripe3eHTaL1il KOPPEKTHUBBI B
JlelicTBUE TIOC/IE
€ro 3aBepLIeHUs Ha
OCHOBe €ero Y yueTa
Xapakrepa
C/le/IaHHbIX
ommboK
ITo3naBarenbHbIE:
Ctposr peueBoe
BBICKa3bIBaHUE B
YCTHOU U
MUCbMEeHHOMN
tdopme
KomMmMmykaTuBHBIE:
KOHTPOJIUPYIOT
JlefiCTBUA MapTHepa

10. | KonTposbHan Koutposs Hayuamcs: npyuMeHATb PerynaTusHbIe: BeipaxaroT

paboraNel MpeAMETHBIX U MO/Ty4YeHHbIe 3HAaHUS U OCYLLECTBJISIFOT aZileKBaTHOe
T0 TeMe MeTarpeJMeTHBIX chopMUpOBaHHbIE YMEHUST | TIOIIArOBBIA U MOHUMaHue
«BBegenue» yueOHBIX IeWCTBUIN | [1s1 pelleHusl yueOHbIX WTOTOBBIN MPUYUH

0 TEME « 3ajau KOHTPOJIb 110 ycrnexa u

Beenenue. pe3ysbTary Heycrexa

OG6mas ITo3HaBaTenbHbIE: | yueOHOM

XapaKTepHCTHKa CTpOST peueBoe JlesITeIbHOCT

XUMUYECKUX BBICKAa3bIBaHUE B u

3/1eMeHTOB U YCTHOU U

XUMUYECKUX MMCBbMEHHOMN

peakLuii. tdopme

[Mepuoguueckuit KoMmmykaTHBHBIE:

3aKOH U YUUTBIBAIOT pa3Hble

Ileprogyueckas MHEeHUs U

cucremMa CTPeMSATHCS K

XUMUYeCKUX KOOpZMHAaLIMU

3/1EMEHTOB pas3MUYHbIX

. V. MenpgeneeBa» TO3UILUH B

COTPKYJHUYECTBE
Tema 1. Metamibi(18u.)

11. | ITonoxenune ITonoxxenue Hayuamcs: PerynaaTuBHbIe: OrnpegensitoT
3/1eMeHTOB- MeTa/uIoB B XapaKTepu30BaTh [IpuHUMaroT 1 CBOIO
MeTa/uIOB B [epuoanyeckoit MeTaJulbl 110 UX COXpaHSIOT yuebHYI0 | TMUHYIO
[Tepuoarueckoit cucreme nojioxxenuto B IICXD 3aza4y, IJIaHUPYIOT TIO3ULMIO,
crucTemMe XUMHYeCKUX O.N.MenpereeBa, CBOM JIelICTBUS B aJleKBaTHYIO
. ". Mengeneesa 3/IeMEeHTOB ONMCHIBATH CTPOEHHE COOTBeTCTBUU C IuddepeHLn
¥ 0CO0EHHOCTH [. N. MeHpeneeBa. | ¢usnueckre CBOWCTBa MOCTaB/IeHHOM POBaHHYO
CTPOEHHUS UX MerTanniueckas METasioB, 0ObACHATD 3a/jaueii U YCJIOBUSIMU | CAMOOL[EHKY
aTOMOB. KpUCTa/UIMYecKast 3aBUCHMOCTb CBOUCTB ee peayv3aLuu CBOUX
dusnueckre peleTKa U MeTaJIJIoB OT UX ITo3HaBaTe/IbLHbBIE: YCIIeXOB B
CBOICTBa MeTa/JInueckKas nojoxenus: [ICXO Vcrions3yroT 3HaKOBO | yuebe
MeTa/u10B. CIu1aBbl xuMuueckas cssasb. | [I.M1.Menperneesa; — CUMBOJ/IMYECKHe

O61ue Ioayuam cpenCcTBa

¢busnueckue 803MOJ}CHOCMb KomMmyKaTHuBHBI€:
CBOICTBa HAyuumbCsi: AprymeHTHpPYIOT CBOO
MeTaslIoB. TIPOrHO3UPOBATh TMO3ULIMIO U

CrniaBbl, UX CBOMCTBa HEM3YUEHHBIX | KOODJUHUPYIOT ee C
CBOWCTBa U 3/1EMEHTOB U UX MO3ULIMM NTapTHEPOB B
3HaueHue. CcOoeJMHEHUI Ha OCHOBE | COTPY/AHHWYECTBe
JdemMoHcTpanum: 3HaHUM 0O

O6pa3s1ibl CI/IaBOB

rnepuogrnyveCKoOM 3daKOHeE.




12. | XuMuueckue Xumunueckue Hayuamcs: onvceiBath | PeryjaaTuBHBIe: DopMUPYIOT
CBOICTBa MeTaJ/IOB CBOICTBa MeTaJVIOB | CBOMCTBA BellleCTB Ha IMocTaHoBKa yueOHOU | ymMeHUs
Kak OCHOBe HaOJIIOZIeHNH 32 | 3a/jlaul Ha OCHOBE WCIIO/Tb30BaT
BOCCTAaHOBUTeJIEH, | UX MMpeBpalljeHUs MY, COOTHECEHHS TOT0, UTO | b 3HAHUS B
a TaK)Ke B CBeTe UX | JeEMOHCTPHUPYeMbIMU W3BECTHO U YCBOEHO , | OBITY
TI0JIO>KEHUS B yuuTesneM, UCCeloBaTh | M TOTO, UTO ellle
3JIEKTPOXUMUUECKO | CBOMCTBA BeIlleCTB B HENU3BeCTHO
M pSgy X0/le BBIMIOJIHEHUS ITo3HaBaTenbHbIE:
HanpsKeHUH 71abopaTopHOTro OMbITa, | BhIABWKEHHE TUIOTe3,
MeTasl/IoB. [leaTh BbIBOZBI O 1x 000CHOBaHMe,
JeMoHcTpanuu: 3aKOHOMEPHOCTSIX [l0Ka3aTebCTBO
B3aumopeticTBue CBOWCTB MeTaJl/IOB B
MeTaJIJIOB C Mepuojax U rpynnax. KomMmyKaTHBHBI€:
HeMeTa/laMU. Ionyuam YuaBCTBYIOT B
JIa6. onbITHIL: 803MONMCHOCMb KOJUIEKTUBHOM
12.B3auMOJeiCTBU | HaQyuumbCs: obcyxaeHnn 1Ipob/iem,
€ pacTBOpOB MPOTHO3UPOBATh MIPOSIB/ISIFOT
KUCJIOT U cosieli C XUMHUUEeCKHe CBONUCTBa aKTHUBHOCTD BO
MeTaJljlaMU HeU3yUeHHbIX B3aUMOJENCTBUM  [I/Is1
3/1eMEHTOB U UX peleHust
coeJUHEHU! Ha OCHOBe | KOMMYHHWKATUBHBIX U
3HaHUi 0 N03HABaTe/IbHbIX
MepUOANYECKOM 3aKOHe. | 3ajau
13. | Metasuibl B Merasnisl B Hayuamcs: coctaBnsate | PerynasaTuBHbIe: T'opzmocts 3a
npupoge. O6iue nipupoge. Obiiue ypaBHeHUs peakLuii , YUUTBIBaIOT MPaBUIO | POCCUMCKYIO
CTI0CO0BI X CTI0CO0BI X JieXKalliX B OCHOBe B [JIaHUPOBaHUU U HayKy
TM0J/Ty4eHUst TOJTyYeHUsl. TI0JTyYeHUs] MeTaslIoB. KOHTpOJIe criocoba
JIa6. onbITHIL: Ionyuam [leNCTBUA
13. O3HaKOM/IeHHe | B03MONCHOCMb ITo3HaBaTenbHBIE:
C pyZiaMu >kese3a HayuumbCA: IPUBOJUTH | VICTIO/IB3yIOT MOMCK
14. OkpalivMBaHue | IpUMepbl ypaBHEeHHUI HeoOX0IUMOK
IJIaMEeHU COJISIMU peaKIuii, JieXKalyux B nHbOpMAIUH IS
111eJIOUHBIX OCHOBE TPOMBIIIJIEHHBIX | BBITIOJHEHHUS yueOHbIX
MeTaJl/IoB Croco00B TO/TyYeHUst 3a[laHUi C
YyryHa U CTaju. WCII0/Ib30BaHUEM
yueOHOM TUTepaTyphbI
KomMmyKaTHBHBI€:
YuuTBIBIOT pasHble
MHEHUSI U CTPEeMSIThCS
K KOOpZHHaLWU
Pa3UYHbIX [TO3ULMH B
COTPYAHUUECTBE
14. | Peluenue Pacuetnbie 3amaun | Hayuamcs: peluaTb PerynsaTuBHbIe: OsnagexHue
pacueTHBIX 3a7au C T10 ypaBHEHUSIM pacueTHble 3a/lauyd Mo OrjeHUBaIOT HaBbIKaMH
TIOHSITUEM XUMUYECKUX ypaBHEHUSIM MpPaBUIbHOCTh st
Maccoeas 0o peaxIuii, XUMHUUECKUX pPeakiiuid, BBITIOJTHEHUS [IEUCTBUS | TIPAKTUYeCKO
8blx00a npodykma TPOTEKAIOILINX C TIPOTEKAKOIUX C Ha YpPOBHe a/IeKBaTHOM | i
y4acTHeM y4acTHeM MeTalIoB U PeTpOCIIeKUBHOM JlesiTeIbHOCT
MeTasuI0B U UX UX COeIMHEHUM. OLIEHKH u
coeHeHUH Ilonyuam ITo3HnaBaTe/bHBIE:
803MOJCHOCMb BribupatoT Haubosee
HAyuumbCs: peraThb 3¢ exTrBHBIE

OJIMMITMAJHBIE 3a/idaUl.

CMOCOOBI peleHs
3afiay, KOHTPOJIUPYIOT
Y OL|eHUBAIOT
TIPOIIECCUH Pe3y/IbTaT
JeATeTbHOCTH
KoMMyKaTHBHBIE;




Kontposmpyror
JelicTBUs apTHepa

15. | ITonsATHE O Koppo3sus Hayuamcs: PerynsaTuBHbIe: YMeHue
KOppO3uM1 MeTaJI/IOB U WCII0JTb30BaTh MPH Pa3nuuaror crocob 1 | MHTErpyUpoBa
MeTaJIOB Croco0Obl 6OpPEOBI C | XapaKTEPUCTHKE pe3y/bTaT JeHCTBHS Th

Hel MeTasI/IoB ¥ UX ITo3HaBaTe/bHbBIE: TMoJlyueHHbIe
CcoeJUHEHU! TIOHATUS Bnagerot obimym 3HaHUA B
«KOpPPO3Usl META/I/IOB», | TIPUEMOM pellleHus MpaKTUYeCKH
«XUMHUecKast 3ajau X YCJIOBUSIX
KOppO3usi», KomMmyKaTHuBHbI€:
«37IeKTpPOXUMHUEeCKast [JoroBapuBaroTcs o
KOPpO3Usi», HaXOAUTh COBMeCTHOU
Cr1oco0bl 3aIUThI LesITeNlbHOCTM,

MeTaJl/IOB OT KOPPO3UH. | TIPUXOZSAT K 0011[eMy
Ionyuam PpeLLeHUt0
B03MONCHOCMb

HayuumbCs : IPUMEHSITh

3HaHUsI O KOPPO3UH B

JKU3HU.

16. | enouyHsie O6uas Hayuambcs: naBatb PerynsaTuBHbIe: PasButne
MeTaslIbl: 001Last XapaKTepHCTHKa XapaKTepUCTUKY [Nnanvpytot cBOU 0CO3HaHHOT0
XapaKTepUCTHKa 11]e/I0YHBIX 111eJIOYHBIM MeTasllaM JefCTBUS B CBSI3U C ,

MeTaJ/lIOB. T0 MX TO/DKEHUIO B II0CTaB/IeHHOU YBaKUTE/IbH
Mertasnisl B I1CX5 3a/jaueli M yCJIOBUSIMM | OTO M
nipupoge. O6ugue O.N.Menperneesa, ee pelleHus nobpoxxenar
Cr1oco0bl UX ucciesosarth ceoiictea | Ilo3HaBaTe/IbHBIE: €JIbHOT'0
TMOJIyYeHusl. 11le/IOYHBIX MeTa/U10B — | CTaBAT U OTHOLIEHUS K
CTpoeHye aTOMOB. | KaK MPOCTHIX BelecTB. | (opMyIUpYIOT eI U | IPYTOMY
IIlenounsie Ioayuam npobJieMbl ypoKa 4yeJiIoBeKy.
MeTaIbl — B03MONCHOCMb KomMmykaTuBHBIe: Ero MHeHu10,
TPOCTHIE BellleCTBa | HAYYUMbCS: TPAMOTHO AJjexBaTHO CTIOCOOHOCTH
obpararecs ¢ WCMO/b3YIOT peueBble | BECTH
BelllecTBaMH B cpeZcTBa 15 Jimasor ¢
TOBCEeJHEBHOW JKU3HMU. 3¢ PeKTHBHOTO JPYTUMU
peleHus JIOABMU
KOMMYHHKaTHUBHbIX
3ajau
17. | CoenvHeHust Bakuetimme Hayuamcs: PerynaTuBHbIe:
I11eJIOUHBIX COeMHEeHHs XapakTepu30BaTh Y4UUTBIBaIOT MPaBUIIO
MeTaJlIOB 11]e/I0YHBIX ¢usnueckue 1 B I/IaHUPOBaHUH U

MeTajjIoB — XUMHYecKue CBOMCTBa KOHTpOJIe criocoba

OKCH/[IBI, OKCH/IOB Y TUIDOKCHJIOB | pelleHust

TUZIPOKCHJBI U 11]eJIOYHBIX MeTaslIoB, ITo3HaBaTe/nbHBIE:

COJHU (X/1I0pU/ibI, COCTaBJIATh XUMHUYecKue | VIcronb3yroT OUCK

KapOoHaTBhI, ypaBHeHwUs, Heo0X0JUMO

cyJsbdaTsl, XapaKTepUu3yrolue nHGMOpPMALIH IS

HUTPAThI), UX CBOMCTBA I111e/I0UHBIX BBITIOJTHEHUST YUeOHBIX

CBOICTBa U MeTaJl/IoB, pellaTh 3a[jlaHUi C

TIpYUMeHeHUe B «LIETIOUKH» WCTO0/Tb30BaHUEM

HapoAHOM TipeBpallleHu. yueOHOM JTUTPATypPhl

XO03s1MCTBe. Ilonyuam KommykaTuBHbIe:

Kasnuiiable 803MOJ}CHOCMb Y4UUTBIBAIOT pasHble

ynobpeHwust. HAyuumbCs: COCTaBIATh | MHEHHUS M CTPEMATCS K

JleMOHCTpanuu: «LIETIOUKH» KOOpAUHALUU

O6pasib TIIpeBpallleHui. pas/IMyUHbIX [TO3ULIKH B

I11eJIOUHBIX U COTpPY[HUUECTBe

11]e/I0YHO3eMe/IbHBI

X MeTaJlIoB.

BsaumogelicTBre




HaTpWSs, JINTHS C
BO/ION.

BsaumogeiicTBre
HaTpusi C
KUCJIOPOJOM
18. | LlesnouyHo3eMeNbH O6uas Hayuambcs: naBatb PerynsaTuBHbIe: PasButune
ble MeTaJl/Ibl: XapaKTepHCTHKa XapaKTepUCTUKY [Mnanvpytot cBOU 0CO3HaHHOTO
obas 3/IEMEHTOB L[e/I0YHO3eMeTbHbIM TIeNCTBUS B CBSI3U C ,
XapaKTepUCTHUKa TJIaBHOU MeTaJsliaM Io Ux MOCTaB/IeHHOM YBaKUTENBH
noArpyms! 11 nos/pkeHuro B IICXD 3a/jaueli ¥ yCI0BUSIMU oro v
rpynmnsl. Ctpoenve | [J.V1.MeHpeneeBa, ee pelleHust nobpoxxenar
aTOMOB. XapaKTepu30BaTh ITo3HaBaTenbHbIE: eIbHOr0
[ITeslouHO3eMeIBH | COCTaB aTOMOB, CraBsT 1 OTHOLLEHUS K
ble HCCel0BaTh CBOMCTBA (hopMyTUPYIOT TIeJTH U Ipyromy
MeTasulbl — IIe/IOUHBIX META/UIOB — | TIPOOJIeMbI ypOKa YeJsIOBEKY.
MPOCTHIE BelllecTBa. | Kak NpoCThiX BeljecTB. | KoMMyKaTHBHBIE: Ero mHueHuto,
Honyuam AJexBaTHO CTIIOCOOHOCTH
803MOJCHOCMb WCIO/b3YIOT PeueBbie BECTU
HAy4umbCs: TpaMOTHO | CpeACTBa AJist Jrajor ¢
obpartarhcs ¢ 3¢ PeKTUBHOTO JApyTUMA
BellleCTBaMH B peleHust JIOZIbMU
TOBCEeTHEBHOM KU3HU | KOMMYHUKATUBHBIX
3a/a4u
19. | CoenvHenus Bakuetimme Hayuamcs: PerynaTuBHbIe:
111eJI0UHO3EMEJTbHBI COeMHEeHHs XapakTepu30BaTh Y4UUTBIBaIOT MPaBUIIO
X METaJIOB 111e/IOUHO3eMe/IbHBL | U3nueckre 1 B [IJIaHUPOBaHUU U
X XUMHUUEeCKUe CBONCTBa KOHTpOJIe criocoba
MeTaJl/IoB — OKCH/IOB Y TUIDOKCHJIOB | pelleHust
OKCH/[IBI, 11]eJI0YHO3EeMeJIbHBIX ITo3HaBaTe/nbHBIE:
TU/POKCUBI U MeTasIOB, COCTaBJISATh Ncnonb3yroT novck
COJM (XJIOPU/BI, XUMHUUeCcKre Heo0X0JUMOM
KapOoHaTHI, ypaBHEHWUS], nHGMOpPMALIH IS
HUTpATEL, XapakKTepu3yroLlye BBITIO/THEHUS YUeOHBIX
cynbdarsl, CBOMCTBA I1]eJIOUHBIX 3a[jlaHUi C
tdocdaTer), nx MeTasI/IoB, peliaThb WCTO0/Tb30BaHUEM
CBOWCTBa U «LIETIOUKH» yueOHOM JTUTPATypPhl
MIpUMEHEHUE B TipeBpallleHuH. KommyKkaTHuBHBIe:
HapOJHOM Ioayuam YUUTBHIBaKOT pa3Hble
XO3SMCTBe. 803MOJ}CHOCMb MHEHUS U CTPeMSATCA K
JeMoHcTpanuu: HAy4umbCsl: COCTaBJATh | KOOpJWHALMU
B3aumopeticTBue «LIeTTOYKN» pasUYHbBIX MMO3ULUH B
KaJbLIYs C BOZOH. npeBpallleHnui COTPYZHUUYECTBE
BszauMogeiicTBre
MarHus ¢
KHUCJIOPOJOM.
JIa6. onbITHI:
15.
BzaumogelicTBue
KaJbLIYs C BOZOM.
16. ITonyuenue
TU/POKCHA
KaJIbLUS U
WCC/Ie[JOBaHUE ero
CBOWCTB
20. | ATrOMUHUM — Crtpoenue aToma, Hayuambca: naBatb PerynsiTuBHbBIE: DOopMUPYIOT
Tepexo/THBIN ¢usnueckue u XapaKTepUCTUKY [Tnanupyrot cBOM HHTepecC K
3/1eMeHT. XUMHUUEeCKre a7IOMUHUSL TIO €ro JlefcTBYA C KOHKPETHOM
dusnueckue U CBOMCTBa nospkeHuro B IICXD MOCTaB/IeHHOMN y




XUMHUUYeCKue IFOMUHUA KaK O.W.Menpeneesa, 3a/jauell M YUIOBUSIMM | XUMHUECKOM
CBOICTBA TIPOCTOrO BellleCTBa | XapaKTepu3oBaTh ee pellleHus, y d/1eMeHTy
aTFOMUHUSL. COCTaB aToMa, OLIeHHBaIOT
[Tonyuenue u XapaKTepU30BaTh MPaBWILHOCTh
NpUMeHeHue ¢usnueckue u BbITOJIHEHUS IefCTBUS
aTFOMUHUS XMMHUUECKHE CBOMCTBA ITo3HaBaTe/bLHbBIE:
aTIOMUHMS, OOBSCHSTD CaMOCTOSITe/IbHO
3aBUCUMOCTb CBOMCTB BBIJIE/ISIOT U
aFOMMHUSA OT ero (hopmynupyroT
nojioxxenus B [ICX3D T03HABAaTeJ/IbHYIO
O.N.MeHnpeiieeBa, LjeJib, UCTIOJIb3YIOT
OOBSICHATD PUUUHBI o011[1ie preMbI
XUMUYeCKOH pelleHus 3afa4
WHEepTHOCTHY amoMyHus. | KoMMyKkaTHBHBIe:
Ionyuam Jonyckaror
603MOJMCHOCMb BO3MO’KHOCTb
HayuumbCs: TpPaMOTHO Pa3MUUHBIX TOYEK
obparjatecs ¢ 3peHus, B TOM YHCjIe
Bell|eCTBaMHU B He COBMAZAoIUX C UX
TOBCeAHEBHOMN XKHU3HU cobcTBeHHo. 1
OpHEHTHUPYIOTCS Ha
MIO3ULUIO NTapTHepa B
o0IIeHny |
B3aUMO/IeNCTBUU

21. | Coepgunenus CoegunHeHust Hayuamcs: PerynsiTuBHbBIE: DOopMUPYIOT
aFOMWHUS — aJFOMUHUS — XapaKTepU30BaTh YUUTBIBAIOT [IPAaBU/IO | YMeHUe
OKCHUJ, U OKCHUJ U (usnueckue 1 B IUIAHUPOBaHUU U VHTEerpupoBa
TUZIPOKCH[], UX TUZIPOKCH[], X XUMHUEeCKUe CBOMCTBA KOHTpOJIe criocoba Tb
amGOoTepHbIit amdoTepHbIit OKCH/Ia ¥ TH/IPOKCU/IA peLieHust ToJTyuYeHHbIe
xapakrep. XapakTep. anrOMUHUSA, cocTaBiATh | Ilo3HaBaTe/bHBIE: 3HaHUA B

Baxneililme coni | XUMHAYeCKHe Ncnonb3yroT mouck TIPKTUUECKY
ATFOMUHUS. ypaBHeHUs, Heo0X0IUMOi 10 JKU3Hb
IIpumeHeHue XapaKTepu3yoLue MH(pOpMaLuu AJ1st

alFOMUHUSA U ero CBOICTBa a/fOMUHKS, BBITIO/THEHHUS yUeOHBIX
Coe/ITMHeHHH. pellaTh «IeTOYKN» 3a/laHul C

JIab. onbITHI: TIipeBpallleHui. VICTI0/Ib30BaHNeM
17.Mlonyuenu | Iloayuam yueOHOU TUTPaTyPhI

e B803MOXMCHOCMb KommMmykaTuBHbIe:

TUZIPOKCHJA HAyuumbCs: COCTaB/aATh | KoHTponupyroT

aJIOMUHUSA U «LIETIOUKW» JelicTBMe NapTHepa
WCC/eloBaHye TipeBpallleHui

€ro CBOMCTB.

22. | IlpakTHuecKas Ocy1ecTieHue Hayuamcs: obpatartecst | PeryisiTHBHBIE: PasButue
padora Nel LIeTIOYKH ¢ 1abOpaTOpHBIM OcCy1[ecTBSAIOT KOMMYHHUKaT
Ocy1ectBiieHue XUMHUUYECKUX obopyj0BaHrEM U TOLLIAroBbIM KOHTPO/Ib | UBHOIO
LIeTIOYKH TrpeBpallieHuit HarpeBaTe/bHBIMU IO pe3yJIbTaTy KOMITOHEHTa
XUMHUUECKHX npubopamu B B 00LIIeHUH U
TipeBpallleHu COOTBETCTBUH C ITo3HaBaTe/nbHBIE: COTpYyJHUUEC

TIpaBU/IaMU TeXHUKU Bnapetot 0b1mum TBe CO
Ge3omnacHoCTH, IIPUEMOM pelleHUsI CBePCTHUKaM
OMHUCHIBaTh XMMUYECKUN | 3a/a4y 15878
9KCIEPUMEHT C KomMmyKaTHBHBIe: YUHTEIIMA

TOMOILIBIO SI3bIKA
XUMUHU, Jie/laTh BBIBO/IbI
T10 pe3y/ibTaTaM
JKCIIepUMEHTA.
Ioayuam
803MOJ}CHOCb

YuuTBIBalOT pasHble
MHEHHS ¥ CTPEMSITCS K
KOODJMHALU
Pa3IUYHBIX TTO3UIMM B
COTPYAHUYECTBE




HAay4umbCsi: 0CO3HABaTh
He00X0IUMOCTh
cobsogenust mpaBuiTh
u OT g coxpaHeHust
3[l0pOBbs OKPY KAIOIIHX.

23. | XKeneso — ssieMeHT Pacrnionoxxenue Hayuambcs: naBatb PerynsiTuBHbIe: DopMHUPYIOT
VIIIrpyrmrbl JKeJjesa B XapaKTepUCTUKY »esesa | [lmaHupyroT ceou HWHTepec K
no6ouHo I[ICX>24.1. T10 ero MOJDKEeHHUIO B JelcTBus C KOHKPETHOM
MOATPYIIIHL. MenzeneeBa u [1cxs MOCTaB/IeHHOM y
du3nyeckre u CTpOeHUe ero O.N.MeHnpeneeBa, 3a/laueil U yCJIOBUSIMU | XUMUUECKOM
XUMHUUEeCKHe aToma. Pusnye- XapaKTepu30BaTh ee pellleHus, y 3/1eMeHTy
CBOICTBA >Kesie3a. CKVe U XMMUUeCKue | COCTaB aTOMa, OLIeHHUBaIOT
Haxoxpenue B CBOICTBaA >Kejle3a XapaKTepU30BaTh TIPaBUJILHOCTb
TIpupo/e. — TMpOCTOro ¢busnueckue u BBITIO/THEHHS [IeCTBUS

BelllecTBa XUMHUEeCKUe CBOMCTBA ITo3HaBaTe/nbHBIE:
Xese3a, 00bACHATh CaMOoCTOsITe/IbHO
3aBUCHMMOCTb CBOWCTB BbI/IE/ISIIOT U
>Kere3a OT ero thopmynupyroT
nonoxenus B [ICX3D [103HaBaTe/IbHYI0
O.N.MeHnpeneeBa, LieJIb, UCIIOb3YI0T
WCC1e[0BaTh CBOKCTBA o011e preMbl
JKeresa B Xofe pellleHus 3a/ia4y
BBITO/THEHUS KomMmmykaTHBHBIe:
nabopaTopHOTO oOmbiTa, | JlomycKaroT
OMHUCHIBAaTh XMMUUECKUI | BO3MOKHOCTh
9KCIIepPUMEHT. Pas/IMUHBIX TOYEK
Honyuam 3peHus], B TOM 4ucCjie
803MO}CHOCTMb He COBIAaZAIIIMX C UX
HAyuumbCs: FfpaMOTHO cobcrBeHHO. U
obpararscs ¢ OpUEHTUPYIOTCS Ha
Bell|eCTBaMU B MO3ULIUIO TapTHepa B
TOBCeZJHEBHOM >KHU3HU o01eHN U

B3aMMO/IeWCTBUU

24. | CoepguneHUst I'eneTnueckue Hayuamcs: PerynsiTuBHbIe: PasButue
Kejesa +2,+3 ux psiziel Fe*'u Fe® XapaKTepu30BaTh YuuTBIBAIOT IPaBUJIO | OCO3HAHHOI'O
KaueCTBEHHOe Baxueiiume conu | ¢pusuveckue v B IVIAHUPOBaHUU U ,
orpefie/ieHue. JKesesa. 3HaueHUe | XUMMUUecKue CBOMCTBa KOHTpOJIe criocoba YBa)KUTEJIbH
I'eneTnyeckue Kere3a OKCH/IOB M TUIDOKCHJIOB | pelleHust oro v
pagpl Fe ?u Fe Y €r0 COeIMHEHUM | Keje3a, COCTaB/IATh ITo3HaBaTe/nbHBIE: nobpoxkenar
3 Ji/1s1 TIPUPOJIBI U XUMHUUeCKUe Ncnons3yroT nouck e/IbHOTO

HapOZHOIo ypaBHeHus, HeobOxo Mo OTHOLLIEHUA K
XO39MCTBa. XapaKTepU3yoLue vHbopMaLuH AJist JIpyromy
JleMoHCTpanum. CBOMCTBA COeAUHeHUN BBITIOJTHEHUS YUeOHBIX | YeI0BeKy.
BzaumogeticTBue )KeJie3a, MPOBOJUTH 3a/laHui C Ero MHeHwu10,
MeTaJlJIoB C KaueCTBeHHbIe peakliy, | UCIOIb30BaHHEM crocobHOCTH
HeMeTaJl/IaMH. MO/TBEPXAt0IIHe yueOHOI TUTpaTyphl BeCTH
ITosmyuenue Ha/IM4uue B BOJHBIX KomMmmykaTHBHBIe: Jliaior ¢
TU/IPOKCH[OB pacTBopax KaTUOHOB Y4UUTBIBaIOT pa3Hble JPYTUMU
kenesa (1) u (IIT). | >kene3a, pellaThb MHEHHS U CTPEMSITCS K | JIFOABMU
JIab. onbITHIL: «LIETIOYKW» KOOp/MHALUU

18. IIpeBpallleHui. pas/IMUHBIX [T03ULIMH B

B3anmoperictBue Ionyuam COTPYyJHUUYECTBE

JKere3a C COMSTHOM | 803MOMCHOCMb

KHC/IOTOM. HAyuyumbCsl: COCTaBJISATh

19. TTonyuenue «LETIOYKN»

TU/IPOKCU/IOB TIpeBpallleHunH,

»kesie3a (IT) m (III) 1 | cocTaBIATE

W3yUeHre ux
CBOMUCTB.

MOJIEKYJ/IADHbIE 1
T10/IHbI€ MOHHbIe




ypaBHEeHUs 10
COKpallleHHbIM HOHHBIM
ypaBHEHUSIM

25. | IlpakTHueckas ITonyuenue u Hayuamcs: obpauiatecs | PerynsiTuBHbIe: Osnazienue
pabora Ne2 CBOICTBa ¢ 1abopaTOpHBIM Ocy1ecTBASIOT HaBBIKaMH
[MonyueHue u coeiviHeHUH obopyZoBaHueM U TIOIIaroBbIid KOHTPOJIb IJist
CBOWCTBA MeTaJlIOB HarpeBareJbHbIMU TI0 pe3yJbTaTy MIPaKTHYeCKO
coeIMHeHUH npubopamu B 71
MeTaJlIOB COOTBETCTBUU C ITo3HaBare/bHbIE: JlesITe/IbHOCT

TpaBWIaMH TeXHUKH CTposiT peueBoe u
Ge3omacHocTH, BbICKa3bIBaHUE B
OTMUCBHIBaTh XUMUUECKUI | YCTHOW U MHCbMeHHON
3KCIIepUMEHT C topme

TIOMOLL[BIO SI3BIKA KommykaTuBHbIe:
XUMUH, [ieJlaTh BbIBOJABI | YUWTHIBAIOT pa3Hble
II0 pe3y/ibTaTam MHEHUS U CTPeMATCs K
JKCTIepUMeHTa. KOODWHALIUH
Hoayuam Pas3/IMUHbIX MTO3ULIMH B
B03MOJCHOCMb COTpYZHUUEeCTBe
Hay4umbCs: 0CO3HaBaTh

Heo0XOAMMOCTh

cob6smoaenus mpaBuiTh

u OT gnst coxpaHeHUst

3[0POBbS OKPY>KaIOLIHX.

26. | IlpakTHueckKas Pemienue Hayuamcs: obpamjatbcsi | PerynsiTuBHBIe: Ognazienue
pabora Ne3 SKCIIepUMeHTa/IbHbI | C 1abopaTOpHBIM Ocy111ecTBISIOT HaBbIKaMU
Peienue X obopyjoBaHNEM 1 TIOLIaroBbIid KOHTPOJIb IJis1
9KCITePUMEeHTa/IbHBI 3ajau Ha HarpeBareJbHbIMU T0 pe3y/bTaTy MPaKTHUeCcKo
X pacrio3HaBaHue 1 npubopamu B 71
3ajau Ha MoJIyyeHue COOTBETCTBUU C ITo3HaBare/bHbIE: JesITe/IbHOCT
pacrio3HaBaHue 1 coeilviHeHUH TIpaBWIaMH TEXHUKU ITpoBogsT cpaBHEHVE u
TNoJIyyeHre MeTaJlIOB Ge3omacHOCTH, Y K1accu(UKaLuio 1o
coeZiMHEeHUH OIMCHIBAaTh XUMUUECKUM | 3aZlaHHBIM KPHUTEPUSIM
MeTasloB IKCTIEPUMEHT C KommykaTnBHbIE:

TIOMOLL[BIO SI3bIKA [HoroBapuBaroTcsi 0
XUMUY, [ieJ1aTh BbIBO/bI | COBMECTHbIX

II0 pe3y/ibTaTaM LelCTBUSIX B
JKCIepyMeHTa. Pa3/IMUHBIX CUTYaLUsAX
Ioayuam

B03MOJCHOCMb

HaQyyumbCsl: 0CO3HaBaTh

He0bX0UMOCTh

cobsmoaenus nmpaBuaTh

u OT st coxpaHeHUst

CBOETO 3/10POBbSI U

OKPY’KaroLuX.

27. | ObobueHue Hayuamcs: o6obmats | PerynsiTuBHbIe: BripaxkatoT
3HAHWU TI0 TeMe 3HaHUS Y MPeJCTaB/IsaTh | BHOCAT HeoOXoauMble | ajjleKBaTHOe
«MeTanbi» WX cxem, Tabmui, KOPPEKTHBHI B TOHUMaHVe

Trpe3eHTaLH JlefiCTBUe TIOC/Ie ero TIPUYUUH
3aBeplIeHus Ha ycriexa u
OCHOBe €ero U yueTta Heycrexa
XapakTepa CAe/aHHbIX | yueOHOU
otmbokK JesITe/IbHOCT
ITo3HaBarte/bHbIE: u

CrposT peueBoe
BBICKA3bIBaHWe B
YCTHOU 1 MTUCbMEHHOM

dhopme




KommyKaTHBHBIE:
KOHTPOJIUPYIOT
[lefiCcTBUs MapTHepa

28. | KonrposabHasa Koutposs Hayuamcs: npumensits | Pery/isiTuBHBIe: IIposBnstor
pabora Ne2 MpegMeTHbIX U M0JIy4YeHHble 3HaHUA U Ocy1ecTBagOT OTBETCTBEHH
o TeMe MeTarpeAMeTHbIX chopMUpOBaHHbIE WTOTOBBIN U 0-CTb 3a
«MeTannbi» yueOHBIX IeWCTBUN | YMEHWs /IS PelleHus TOLLIATOBBIA KOHTPOJIb | pe3yJ/bTaThl

T0 TeMe yueOHbIX 3a/jau T10 pe3y/bTaTy

«Metabi» ITo3naBaTe/bHBIE:
CrposT peueBoe
BbICKa3bIBaHUE B
YCTHOM U MUCbMEHHOM’
dhopme
KommyKkaTHBHBIE:
KOHTPOJ/IPYIOT
JelicTBUs apTHepa

Tema 3. Hemera/mibi(284.)

29. | Obmas OO6mas Hayuamcs: naBaTb PerynstuBHble | ©opMHUPOBaHHe
XapaKTepUCTHKa XapaKTepHUCTHKa ornpefie/ieHNs IOHATUAM | : TOTOBHOCTH U
HeMeTaJlJIoB HeMeTaslJIoB: «371eKTpooTpuLarensHo | [Tnanupyror Cr1ocobHOCTH K

TI0/I0’KEeHUE B CTb» « a/JIOTPOTIHS» CBOU JIeHCTBUSI | 0OyUeHHIO U
[Neproguueckoi XapaKTepu30BaTh B CBSI3U C CaMOpasBUTHIO U
cucreme HeMeTaJl/bl 110 UX M0CTaB/IeHHOMN caMmo00pa3oBaHHIO
XUMUYECKUX noJiokeHuto B [ICX3 3a/lauei u Ha OCHOBe
3/1IEMEHTOB O.N.MeHnpeneeBa, YC/IOBUSIMU ee MOTHBALMH K
. 1. MeHjeneeBa, | ONMUCbIBaTb CTPOEHUE peleHus 00yueHHIo U
0COOEHHOCTH (busnyeckre CBOMCTBa ITo3HaBaTe/NbH | MMO3HAHHIO
CTPOEHUsI aTOMOB, | HEMETAJIOB, OOBSICHITL | ble:
3JIEKTPOOTpULIATEN | 3aBUCHMOCTH CBOMCTB CraBATr u
bHOCTB (30) Kak HeMeTasyIOB OT UX thopMynupyroT
Mepa nonoxxenus [ICXO Lesid U
«HeMetarymyHoct | [I.V1.MeHzeneeBa;cocTa | TpoO/ieMsl
», pag 30. BJIATh Ha3BaHUA YpOKa
Kpucramivyeckoe | coefuHeHUH KommyKkaTHBH
CTpOeHue HeMeTaJI/IoB 10 ple:
HeMeTaJlJIoB — dhopmyie u popmy 1o AJiekBaTHO
TIPOCTBIX Ha3BaHMIO, HayyaTcs HCII0/Ib3Y0T
BeIL|eCTB. [laBaTh OMpeJe/ieHUs peueBkle
Annotponusi. «aJJIOTPOTIHS», CpefCTBa JJ1s
dusnyeckue «aJIJIOTPOITHbIE 3¢ PeKTUBHOTO
CBOMCTBa MOAUMUKALIAN». peleHus
HEMeTaJI/IoB. THomyuam KOMMYHHKaTHBH
OTHOCUTENIBHOCTE | BO3MOMCHOCTb BIX 3a7iau
TIOHATUN «MeTal/l» | HAyYUmbCsi:
Y «HeMeTasI» TIPOrHO3MPOBaTh

CBOWCTBA HEM3YUeHHbIX

3/1EMEeHTOB U UX

CcoeJMHEHH! Ha OCHOBe

3HaHUM O

MepyuoiMueckoM 3aKOHe

30. | O6mmue O61me Hayuamcs: PerynaTuBHble | Pa3BUBaIOT
XUMHUUEeCKre XUMHUUEeCKHe XapaKTepu30BaTh : 0CO3HaHHOe
CBOICTBa CBOICTBa cTpoeHue HemeTa/ioB, | IlocTaHoBKa OTHOLLIEHHE K
HeMeTaJl/IoB. HeMeTaJlJIoB o01e XUMHUYecKue yueOHOI 3aziaun | CBOUM
Hemetasnnbl B CBOICTBa HEMeTaJl/I0B, Ha OCHOBe COOCTBEHHBIM
TpUpoJe u OTUCBIBaTh 00II[He COOTHECeHHsI MOCTYTIKaM
C1Ioco0BI X XUMHUEeCKUe CBOMCTBA TOT0, YTO
TNOJIyYeHUst HeMeTaJl/I0B C U3BECTHO U




TIOMOLIIBIO S3bIKA YCBOEHO ,
XUMUH, COCTaBJISATh TOrO, UTO ellje
ypaBHEHUs] XUMUUeCKUX | HEM3BECTHO
PeaKIuii, ITo3HaBaTe/IbLH
XapaKTepU3YIOLIUX ple:
XMMHUUECKHE CBOMCTBA BriaBrkeHue
HEMeTasl/IoB UX TUIOTE3, UX
CoeJUHEeHUH obocHOBaHue,
Ionyuam [l0Ka3aTesbCTBO
803MOJ}CHOCMb
HayuyumbCs: KommyKkaTHuBH
IIPOTHO3UPOBaTh ble:
CBOMCTBA HEU3YUeHHbIX | YUaBCTBYIOT B
3/1EMEHTOB U UX KOJIIEKTUBHOM
CoeJMHEeHUI Ha OCHOBe | 0OCYK/IeHUH
3HaHWH 0 nipobiiem,
MepUOANYECKOM 3aKOHE | TIPOSIBIISIOT
aKTUBHOCTb BO
B3aMMO/IeHiCTBU
Y 17151 pelleHurst
KOMMYHHKaTHBH
BIX U
I103HaBaTe/IbHbI
X 3afia4y
31. | Bogopon ITonoxenue Hayuamcs: PerynsituBHble | ®OpMUPYHOT
BOZIOPO/ia B XapakTepu30BaTh : KOMMYHHKaTHBHBIN
[Nepuoauueckoit BOJIOPOJ, 10 €ro Pasnmuuaror KOMIIOHEHT B
cucreme nosioxkenuto B [ICX3 crocob u o011eHnn U
XUMUUYECKUX O..1.Mengeneesa, pe3y/bTar COTPYZHUUYECTBE CO
3/1EMEHTOB XapaKTepu30BaTh JlefcTBUs CBepCTHUKaMU B
[O. . MeHeneeBa. | CTpOeHHe aToma ITo3HaBaTenbH | Ipoliecce
CTpoeHue aToMa U | BOZIOPO/ia, OOBSCHATH ble: oOpa3oBaTenbHON
MOJIEKY/IbI. €r0 BO3MO)KHbIE Bnageror JlesITe/IbHOCTH
dusnueckre U CTereHy OKUC/IeHMs, o06LM
XUMHUUEeCKHe XapakTepu30BaTh MIpUeMOM
CBOMCTBa (busmyeckue u peliieHus 3a1au
BOJZIOPO/ia, €ro XUMHYecKue CBOMCTBa KommykaTnBH
TOJTy4eHue U BO/I0PO/1a, OOBSCHATH ble:
TIpUMeHeHue. 3aBHCHUMOCTb CBOWCTB [JoroBapuBatorc
JIab. onbITHI: BOJZI0POJA OT 51 0 COBMeCTHOU
20. ITonyuenune TIOJIO’KEHUS €TO B JledTeJIbHOCTU
Y pacrio3HaBaHue I[ICX> oJ,
BOZOpOJa O.1.Menpesneesa, PYKOBOZ,CTBOM
OMHUCHIBATh yuuTens
nabopaTopHble U
MIPOMBIIIIJIEHHbIe
CTI0COOBI TTONTyUeHuUst
BOZIOPOJA .
Ioayuam
B03MOJCHOCMb
Hayuumbcs: 00bICHATh
[IBOMCTBEHHOE
T10JI0)KeHHE BOZIOPO/ia B
[CX>
O.N.MeHnpeneeBa,
rpaMOTHO 00pamaThes C
BelllecTBaMH B
MOBCeJHEBHOMN XKHU3HU
32. | Boga Ctpoenue Hayuamcs : PerynsituBHble | VIMelOT Lje/I0CTHOE




MOJIEKYJIBI. XapaKTepu30BaTh : MHPOBO33pEHME,
BopgoponHas CTpPOeHHe MOJIEKY/JIbI [Tnanupyrot COOTBeTCTBYIOLL[ee
XUMUUecKasi CBsI3b. | BOJIOPOZa, Pu3nyeckue | CBOU JeHCTBUSI | COBpEMEHHOMY
dusnueckue U XUMHYecKre CBOMCTBA | B CBSI3U C YPOBHIO pa3BUTUS
CBOMCTBA BOJIBI. BO/IbI, OOBACHSTH ToCTaB/IeHHON HayKu
AHOManuu CBOMCTB | aHOMa/IUM BOJIbI, 3ajaueii u
BO/JbI. CTOCOOBI OUKMCTKU BOJIbI, | YC/IOBUSIMU €€
I'vapoduibHbIe U TIPUMEHSITE B OBITY pelleHus
rupodoOHbIe (UNBTPHI AJISE OUMCTKU ITo3HaBaTenbH
BelLl[eCTBa. BO/Ibl, TIPaBUIBHO ble:
Xummnyeckre UCIIO/MB30BaTh CraBAr u
CBOICTBa BOJIBI. MUYHEepa/bHYIO BOAY, thopMynupyroT
KpyroBopoT BoZbI | BBINIOJIHATE pacyeThbl 10 | LieJv U
B [IPUPOJE. ypaBHEHUSIM TPO6JIEMBI
BopgoouucTka. XUMHUUECKUX PeaKIvid, ypoOKa
Aspatiusi BOABIL. TPOTEKaroIIUX C KoMMyKaTHBH
BbITOBBIE QUABTPBL. | yUaCTHEM BOZBIL. ble:
MuHepanbHble Ionyuam Kontponupyror
BO/IBI. 803MOJCHOCMb JlefiCcTBUSA
[JucTWiMpoBaHHa | HAyuyUmbCs: rnapTHepa
s BOJIa, ee 00BEKTHUBHO Ol|€HUBATh
TroJsiyueHue u rHbOpPMaLHIo 0
TIpUMEHEHUE. Bell|eCTBax U
JIab. OMBITHI: XMMUYeCKUX Mpolieccax,
21. UccnenoBaHve | KPUTAYECKUA OTHOCUTBLCS
[TOBEPXHOCTHOTO K TMICeBJ0Hay4YHOH
HaTsDKeHUs BOJbL. vHbopMaLuu,
22. PacTBOpeHuUe He100pOCOBeCTHOM
repMaHraHara pekame
Ka/usi Wi
MeJITHOTO KyTopoca
B Bojie. 23.
IM'ugpaTtauus
06e3B0XKEHHOT0
cysbthaTa
memu (I1). 24.
W3rotosnenue
TUIICOBOTO
oTreyvarTka. 25.
O3HakoMJ/ieHHe C
KOJITeK1ue
OBITOBBIX
¢bunbTpoB.
26. O3HaKoMJIeHHE
C COCTaBOM
MUHepaIbHOW BOZbI

33. | I'ayorexsl: o6IIas O6mas Hayuamcs: PerynsituBHble | [IposBistor

XapaKTepUCTUKa XapaKTepucTHUKa XapaKTepu3oBaTh : 9KOJIOTMUecKoe

rajoreHoB: CTpPOeHHe MOJIEKYJT [Tnanupyrot CO3HaHue
CTpOeHUe aTOMOB; | FaJIOreHOB, OUCHIBATh CBOU JeMCTBUs
TIPOCThHIe BelllecTBa | GuU3nueckye u B CBS3U C
Y OCHOBHBIE XMMUYeCcKre CBOMCTBa MOCTaB/IeHHOU
CoelMHEeHUsI rajoreHOB Ha OCHOBE 3a/jaueii u
rajioreHoB, UX HaOJTIOZIeHUH 3a UX YC/IOBUSIMU ee
cBoiicTBa. KpaTkue | rpeBpailleHUssMU BO pelieHust
CBeJleHUs O XJI0pe, | BpeMs ITo3HaBaTenbH
Opome, dhTope U JleMOHCTPaLMOHHBIX ble:
tiofe. TIppMeHeHHe | OMBITOB, OOBACHATh CraBsT u

raJIOr€éHOB 1

3aBUCUMOCTL CBOMCTB

dhopmMyupyroT




UX COeJJUHeHWU! B rajloreHoB UX OT Le/y ¥
HapOJHOM nosoxxenus B [ICXD 1po0/1eMbI
X03sHCTBe. O.N. MeHpeneeBa, ypOKa
JeMoHCcTpanuu: COCTaBJISITh (YOPMY/JIbI KommykaTuBH
O6pa3iibl CcoeJMHEeHU! TajloTeHOB | ble:
rajioreHoB — v o popmMysiam ZiaBatb | AZIeKBaTHO
TIPOCTHIX BELeCTB. | Ha3BaHUS COEJUHEHHSM | UCIOb3YIOT
B3aumopeticTBue rajoreHoB peueBble
rajoreHoB C Ionyuam cpencTBa Jjist
HaTpueM, 803MOJ}CHOCMb 3¢ peKkTHBHOTO
aTFOMUHHEM. HayuumbCs: OCO3HaBaThb | pelleHust
BriTecHeHne HeoOX0MMOCTh KOMMYHUKATHBH
xJ10poM Opoma UM | cob/roIeHUs TIPaBUIT bIX 3a/ja4
W0/la U3 paCTBOPOB | 3KOJIOTMYEeCKOH
UX comnei 0e30MacHOCTH TIpU
obpalieHuu ¢
rajioreHaMu
34. | Coepunenus OcHoBHBIE Hayuamcs: PerynsruBHble | Bocrivranue
rajoreHoB CoeJlMHeHUsI yCTaHAB/IUBATh CBSI3b : OTBETCTBEHHOI'O
rajioreHoB: MeX/ly CBOMCTBaMU YuUTBIBalOT OTHOLLIEHUS K
rajioreHoOBOZOPO/b! | COeAMHEHUM U X TIpaBUJIO B npupoze
, COJIU MIPUMEHEHUEM, U3yuaTh | [JIaHUPOBaHWUU
rajioreHOBOJIOPO/IH | CBOMCTBA COeZMHEHMIM 1 KOHTpPOJIe
BIX KUCJIOT. raJIoreHoB B X0[ie criocoba
JleMoHCTparuu: BBITIO/THEHNS peleHus
O6pa3tibl nabopaTopHbIX OILITOB , | [To3HaBaTe/ bH
MIPUPOJHBIX Ionyuam ble:
COeJIHEeHUH XJI0pa. | 803MOMCHOCMb Ncnons3yroT
JIa6. ombITHI: HAyuumbCs: MOUCK
27. KauecTBeHHas WCII0/Ib30BaTh Heo0XoauMOi
peakius Ha rprobpeTeHHbIe UHpOpMaLK
rajoreHu/1-uoHbI KOMIIeTeHLIUY TIpU LISt
BBINOJIHEHWUN BBITIOJIHEHUS
TPOEKTHBIX padOT M0 yueOHBIX
WU3yUeHUI0 CBOUCTB U 3a/laHul C
CTIOCO0OB TIO/TyUeHNUst U | HUCTIO/Tb30BaHUe
pacro3HaBaHusl M y4eOHOM
COeJJMHEeHN! TajloreHOB | JINTPaTyphl
KommyKaTHBH
ble:
YuuTBHIBalOT
pasHble MHEHUSsI
U CTPeMSITCS K
KOOpAUHALUU
Pa3MUUHbIX
TIO3ULIUN B
COTPYJAHUUECTBE
35. | IlpakTHueckas Perienue Hayuamcs: obpamjatbcsi | PerynsituBable | OByazieHue
padora Ned 3KCIIepUMEHTa/IBbHBI | € 1Tab0paTOpHBIM : HaBbIKaMH 151
Perenue X 3a/ia4 0 TeMe 00bopyZioBaHUEM U OcCy1ecTBASIIOT | TTPaKTUYeCKOn
9KCIIepUMEHTA/IbHBI «IToarpynmna HarpeBaTe/bHbIMU TOLIAr OBBIN JlesATe/IbHOCTU
X 3a/lay 1o TeMe rajioreHoB» npubopamu B KOHTPOJIb 110
«[Moarpymma COOTBETCTBUH C pe3yJbTaTy
raj0reHOB» rpaBUIaMU TEXHUKU
Oe3omacHoCTH, ITo3HaBaTe/LH
OMUCHIBAaTh XUMUUECKUH | bIe:
3KCIIEPUMEHT C ITIpoBogaT

TIOMOILBIO A3bIKA
XWMUWH, Oej1aTb BEIBOJbI

CpaBHeHHe U
Kaaccudukauy




T0 pe3y/bTaTamMm
3KCIIepUMeHTa.
Ioayuam
803MOXHCHOCMB
Hay4umbCsi: 0CO3HABaTh
Heo0X0UMOCTh
cob6sogenusi mpaBuiTh
u OT g1 coxpaHeHust
CBOEro 37I0pOBbsl U

10 TI0 33/laHHBIM
KPUTEPUSIM
KommyKkaTHBH
ble:

Haxopsr obiriee
pelieHre
yueOHOU 3azaumn

OKPY’KaroLKX
36. | Kucnopop Crpoenue atoma u | Hayuamcs:, PerynsituBHbie | CTpemyieHue K
aJIJIOTPOIUS XapaKTepu30BaTh : 3f0poBoMy 06pasy
KHCJIOPO/ia; CTPO€HHEe MOJIEKY/IbI Pasnmuaror JKU3HU
CBOICTBa U KHCJIOPO/Ia, COCTABMIATh | CTIOCO0 U
TpYMeHeHue ero XUMHUUEeCKHe pe3yJibTar
aJIJIOTPOITHBIX ypaBHeHus, JelicTBUA
MoAuUKaLIUHI. XapaKTepu3yrljye ITo3HnaBaTe/bH
JIab. onbITHI: XUMHYecKHe CBOMCTBa ble:
28. ITonyuenue KHC/IOpo/ia, 00bsicHATE | BrazetoT
Y pacrio3HaBaHUe NpUMeHeHue o061M
KHC0poJa a7JIOTPOITHBIX NIpreMOM
MoubuKaLuit pellieHus 3a/1a4y
KUCJIOPOJa, KommykaTuBH
OMHCHIBATh ple:
nabopaTopHble U [JoroBapuBatoTc
IIPOMBIILITIEHHbIE 51 0 COBMeCTHOU
Cr1oco0bl MoTyYeHus LesaTeNlbHOCTU
KHUCJIOPOJiA . o/,
Ionyuam PYKOBOZ,CTBOM
803MOMCHOCMb yuuTens
HayuumbCs: TpaMOTHO
obparathcs ¢
BelllecTBaMH B
MOBCeJHEBHOMN XKHU3HU
37. | Cepa, ee Crpoenue atoma u | Hayuamcs:, PerynsituBHble | ®OpMUpYHOT
¢busnuexue 1 aJIJIOTPOIUS Cepbl; | XapakTepu30BaTb : OCHOBBI
XUMUYecKue CBOICTBa U CTPO€eHUe MOJIEKY/IbI Pasnmuarot 5K0JIOTYeCKOro
CBOICTBa MpUMeHeHue cepbl 00BSICHIT crocob u MBILLITIEHHS
poMbuueckon 3aBHCHMMOCTb CBOWCTB pe3yJbTar
cepbl. Cephl OT ee TIOJIOXKEHUs | JelCTBUS
JdeMoHCcTpaLum: B [ICXD .. ITo3HaBaTe/ bH
BszaumogeiictBue MengereeBa, ble:
cephl COCTaBJISITh XUMUUeckue | BrageroT
C MeTaslaMy, ypaBHeHwUs, o01mym
BOZIOPOZIOM U XapaKTepu3yroLue IpreMoM
KHCJIOPO/IOM. XUMHYecKue CBOMCTBa pellieHus 3a/au
JIa6. ombITHI: cepbl, 00BACHSITH KommyKkaTuBH
29. 'openue cepel | IpUMeHeHUE ble:
Ha BO3/lyXe U B a/JIOTPOITHBIX [JoroBapuBatoTc
KHC/IoOpoje MoAuGUKaIi cepbl s1 0 COBMeCTHOM
Honyuam JesITeNIbHOCTH,
803MOJ}CHOCMb TIPUXOAS K
HAayuumbCs: TPaMOTHO obremy
obparjatbcs ¢ pelLleHnI0
BellleCcTBaMU B
TTOBCeTHEBHOM »KU3HU
38. | CoeauHeHUs cepel Oxkcuget ceprl (IV) | Hayuamces:, PerynsituBHble | ®OpMUPYHOT
u (VI); ux OMHUChIBaTh CBOICTBA : VHTepecC K
ToJIyueHue, COeJMHEeHUH Cephl, YUUTBIBaIOT KOHKDETHOMY




CBOWCTBa U COCTaBJISITh ypPaBHEHUs1 | MIPaBUJIO B XUMUYECKOMY
NIpYMeHeHue peakLui, IUIaHUPOBAaHUMU | 3/1eMeHTY, NOUCK
COOTBETCTBYIOIIUX Y KOHTpOJIe JIOTIOTHATE/IbHOU
«LETIOUKEe» criocoba H“H(OpMaLuu 0
TipeBpallieHui pelLIeHus HeM.
Ioayuam ITo3HaBaTe/bH
B03MONCHOCMb ple:
HAyuumbCs: Ncnosnb3yror
IIPOTHO3UPOBaTh TIIOMCK
XUMHUUECKHe CBOMCTBA HEeoOX0AUMOM
Bell|eCTB Ha OCHOBE UX rHpOopMaLUH
CBOWCTB U CTPOEHUS IJ1s1
BBIIIOJIHEHHUS
yueOHbIX
3a/IaHUMN C
WCTO/Ib30BaHNe
M yueOHOM
JIUTPATyphbl
KommykaTuBH
ple:
KoHTposupyror
ZelicTBUE
napTHepa
39. | CepHas Kuc/1oTa CepHas KucjioTa Hayuamcs:, PerynsiTuBHbBIE
Kak 3/IeKTPOJIUT U KaK 3/IeKTPOJIMT U | OMMCHIBAaTh CBOMCTBA :
ee CoMU ee CepHO KUCJIOTHL, B XoZe | Pasmuaror
COJIH, UX IIpOBe/|eHNUsI criocob u
TIpYMeHeHHe B 71ab0paTOPHBIX OTBITOB , | Pe3y/bTaT
HapOJ{HOM TPOBO/JIUTH JefcTBUs
X03sHCTBe. KauyecTBeHHY0 peaklyio | Ilo3HaBaTe/ibH
JleMoOHCTpanum: Ha cynbgat - UoH ple:
O6pa3iibl oayuam Brnagerot
MIPUPOZHBIX B03MOJCHOCMb o061IM
COeVHEeHUM Cephl. | HAyuumbCA: NIpreMOM
OG6pasib XapakTepu30BaTh peleHus 3aa4y
BayKHEMIINX A/is1 ocobble CBOMCTBa KoMmyKaTuBH
HapO/JHOT0 KOHLIEHTPUPOBaHHON ble:
X03sIUCTBa CepHOM KUCJIOThI JoroBapuBaroTc
cysbhaToB. s1 0 COBMECTHOM
JIa6. ombITHI: LesTeNbHOCTM,
30. CgoiicTBa MIPUXOJAT K
pa3baBieHHOH obremy
CepHOU KUCJIOThI pelLleHuI0
40. | CepHas K1C/IOTa CepHas Ku1c/I0Ta Hayuamcs :coctaBnats | PeryasiTuBHBIe WcrnibiThIBAIOT
KaK OKUC/IUTeb. KaK OKUC/IUTEb. ypaBHeHus1 OBP c : YYBCTBO TOPZOCTH
[Tonyuenue u IIpou3BoacTBO yJacTHeM CepHOi [Inanupyror 3a POCCUMCKYIO

TpUMeHeHue
CepHOM KUCIOThI

CepHOM KUCJIOTHI U

ee MpuMeHeHue

KUCTIOTBI, OTMCHIBATh
obslacTi TIpUMeHeHwst
CepHOM KUC/IOThI
Ilonyuam
803MOJCHOCMb
HAayyumbCs: IPUBOJUTD
NpUMepbl YpaBHEHUH
peakLui, JeXxalux B
OCHOBe TIPOM3BO/ICTBA
CepHOM KUC/IOThI

CBOU JIeCTBUS
B COOTBETCTBUU
C TIOCTaBJ/IEHHOM
3a/laueit u
YCJIOBUSIMU €€
peanu3zanuu
ITo3HaBaTe/ bH
ble:

Bnagetor
o0IMM
TIpUeMOM
peliieHUs 3a7iau

HayKy




KommyKaTHBH
ple:

Konronvpyror
JIeHCTBUS
napTHepa
41. | IlpakTHyeckas Perienue Hayuamcs: obpatjatecsi | PeryisiTuBHBIE | YMeIOT yIipaB/siTh
padora Ne5 3KCIIepUMEHTa/IbHBI | C JabOpaTOPHBIM : CBOeN
Pemenne X 3a/la4 10 TeMe obopyj0BaHrEeM U Ocy111ecTB/SIOT | 03HABaTe/IbHON
5KCIepUMeHTa/IbHbI «[Toarpynmna HarpeBaTe/bHBIMU TOLIaroBbIN JlesITeIbHOCTBIO
X 33/lau M0 TeMe KHUCJIOpOZia» npubopamu B KOHTPOJIb TI0
«[loarpynmna COOTBETCTBUH C pe3y/bTaTy
KHUCJIOpOZa» TIpaBU/IaMU TeXHUKU
Ge3omacHoCTH, ITo3naBaTe/bLH
OMHUCHIBAaTh XUMUUECKUH | ble:
9KCIEPUMEHT C CTposT peueBoe
TIOMOILIBIO SA3bIKA BBbICKa3blBaHUe B
XUMWH, JesaThb BHIBOJbI | YCTHOU U
T0 pe3y/bTaTaM MMCbMEHHOMN
JKCIIepUMEHTa. tdopme
Ioayuam
B803MONCHOCMb KommyKkaTHBH
HAyuumbCs: OCO3HaBaTh | ble:
Heo0X0JMMOCTh YuUTBIBaOT
cobsrogenus ipaBui TH | pa3Hble MHEHUS
u OT g coxpaHeHust U CTPeMSTCS K
CBOEro 3/I0pPOBbSl U KOOp/MHALUU
OKPYKaroLUX pasIUUHbIX
MO3ULIUA B
COTPY[JHUYECTBe
42. | A30T u ero CtpoeHuvie atoma u | Hayuamcsi:, PerynaTuBabie | PopMUDYIOT
CBOICTBa MOJIEKYJIbI a30Ta; XapaKTepu30BaTh : HHTepec K
CBOICTBA a30Ta KaK | CTpOeHHe aToMa U [Inanvpyror KOHKPETHOMY
TIPOCTOrO BelllecTBa | MOJIEKYJbI a30Ta, CBOU JIeHCTBUSL | XUMUYECKOMY
OOBSICHATH 3aBUCUMOCTD | B CBSI3U C 371IeMEeHTY
CBOMCTB a30Ta OT ero MOCTaB/IeHHOMN
ronoxxenusi B [ICX3 3a/1auelt u
O.W. MeHpeneeBa, YCJIOBUSIMU ee
COCTaB/ISTh XUMUUECKUE | pelleHust
ypaBHeHUH, ITo3HaBaTe/LH
XapakKTepusyrolue ple:
XUMHYecKue CBOMCTBa CraBdar u
asota Iloayuam ¢dhopmynupyroT
803MO}CHOCb Le/v 1
HayuumbCs: TpPaMOTHO TIpo6IeMBI
obpanatbcs ¢ ypOKa
Bell|eCTBaMHU B KomMmykaTnuBH
TT0OBCeJHEBHOM >KU3HU ple:
ApekBaTHO
HCITOJIb3YIOT
peueBble
CpeCTBa 1
3¢ peKTrBHOTO
peleHus
KOMMYHUKAaTUBH
bIX 3afiau
43. | AMMHUaK 4 ero AMMHaK, Hayuamcs: onuceiBate | PeryisiTuBHBIE
coeguHenns. Comu CTpOeHNe, CBOMCTBa aMMHaka B :
aMMOHHS CBOICTBa, X0/ie IpoBeIeHUst [Mnanvpytor

ToJIydeHue U

J1ab0OpaTOPHBIX OIBITOB,

CBOU JIeUCTBUSI




npuMeHeHure. Coyi | MPOBOJUTD B CBSI3U C
aMMOHHUS$1, UX KaueCTBeHHY0 peakL1I0 | MOCTaBJIeHHOU
CBOMCTBA U Ha WOH -aMMOHHUS 3aziaueit u
TIpUMeHeHwue. Honyuam YCJIOBUSIMU ee
JIab. onbITHI: 803MOJMCHOCMb pelLieHust
31. N3yueHune Hayuumbcs: npuBoauTh | Ilo3HaBaTe/IbH
CBOWCTB aMMHaKa. | MpyUMepbl ypaBHeHUH ple:
32. PacriosHaBaHMe | peakiUii, Jealllyx B CTaBAr u
coJieli aMMOHHUS OCHOBE TPOMBIIIJIEHHBIX | (OPMYIUPYIOT
€roco60B TO/TyYeHHsT Le/v U
amMMMaKa nipobiemMbl
ypoKa
KommMmykaTuBH
ple:
Kontponupyror
JeCTBUSA
napTHepa
44. | Okcugbl a30Ta Oxkcuppl azorta(Il) Hayuamcs:, PerynsiTuBHBIE
u (IV) OTMCBIBAaTb CBOMCTBA :
coeZIMHEeHUM a30Ta, YUUTHIBaIOT
COCTAaBJISITh yPaBHEeHUs] | TIPaBUJIO B
peakiui, TJIAaHUPOBaHUHU
COOTBETCTBYIOIIUX Y KOHTpOJIe
«LIETIOUKe» criocoba
TpeBpallleHui peLieHus
Ilonyuam ITo3naBaTe/1bH
803MOJMCHOCMb ple:
HayyumbCsi: Ncnons3yror
TPOTHO3UPOBATh TTIOUCK
XUMHYeCcKre CBOMCTBa Heo0XoJUMOM
BeIIleCTB HAa OCHOBE UX UHpOpMaLK
CBOWCTB U CTPOEHHsI ISt
BBITIO/THEHHSI
yueOHbIX
3a/laHui C
WCTI0/Tb30BaHMe
M y4eOHOM
JIMTPATypPhI
KommyKaTHBH
ple:
Koutposupyror
JelicTBUE
rapTHepa
45. | A3oTHas KMC/I0Ta A30THas KUCJI0Ta Hayuamcs:, PerynsiTuBHbIe

Kak 3/1eKTPOJIUT, eé KaK 3JIeKTPOJIUT, ee | OTMMCHIBATh CBOMCTBA :

TpUMeHeHue CBOMCTBa U a30THOM KHCJIOTHI, B Paznmuuator
TpUMeHeHmue. X0/ie TIPOBe/IeHUsT cnocob u
JleMoHCTparuu: 71ab0paTOPHBIX OTBITOB | pe3y/bTaT
O6pa3tibl Moayuam JeUCTBUS
BayKHEMIINX 803MOJMCHOCMb ITo3HaBaTe/IbLH
JI71s1 HAPOZHOT O HayuumbCs: COCTaB/sTh | ble:

X03sIUCTBa «LEeTIOYKN» Bnageror

HUTPATOB. TIpeBpaILeH i 110 a30Ty | O6IIM

JIa6. onbITHI: NpreMoMm

33. CaoiicTBa pelleHus 3a/a4y

pa3baBieHHOH KoMMyKkaTuBH

a30THOM KUCJ/IOTHI ple:
JoroBapuBaroTc

s1 0 COBMECTHOU




AedaTe/IbHOCTM,

MIPUXOJAT K
obrmemy
pelIeHU 0
46. | A3oTHas KMC/I0Ta A30THas KUC/I0Ta Hayuamcs :coctaBnsats | PeryjissTuBHBIE
KaK OKUC/IUTEJIb, eé KaK OKUC/IUTEb. ypaBHeHus1 OBP ¢ :
roJiyyeHre Hurpatsl u yuacTeM a30THOU [Tnanupytot
HUTPUTHI, KHUCJIOTBI, TIPUMEHSITh CBOU JIeNCTBUS
npobeMa nx COJIM a30THOU KUCIOTEl | B COOTBETCTBUU
COJiep>KaHus B ¢/X | B TIPAaKTUUECKOU C TIOCTaBIeHHOMN
MPOAYKLWH. JesITelTbHOCTH, 3azaueit u
A3oTHbIE TIPOBO/IUTh YCJIOBUSIMU ee
yaobpenus KaueCTBeHHYI0 peakL1Io | peanu3alin
JdeMoHCTpanum: Ha HUTpAT - UOH ITo3HnaBaTe/bH
BsaumogelictBre Ionyuam ble:
KOHLIEHTPUPOBAHHO | BO3MOMCHOCMb Bnapetor
1 @30THOM KUCJIOTBI | HAYYUMbCA: o01mym
C MeJIb10. XapaKTepu30BaTh TIpUeMOM
JIab. onbITHI: oco0ble CBOMCTBa pelreHus 3a/au
34. KOHL|EHTPUPOBaHHOM KommyKaTHBH
B3aumogeiicTBre a30THOW KUCJIOTHBI ple:
KOHIL|eHTPUPOBaHHO KonTompytot
1 a30THOM KUC/TOTHI JeticTBUS
C MeJIbi0 napTHepa
47. | ®ocdhop. Crpoenue atoma u | Hayuamcs: PerynsituBHble | ®opMUpYHOT
CoenvHeHust a7yIoTpOIus XapaKTepu30BaTh : HHTepec K
tdochopa. IMTousaTHE docdopa, cBoiicTBa | CTpOEHME aTOMa [Tnanvpytor KOHKDETHOMY
0 ¢ochopHbIX 6enoro u kpacHoro | ¢ochopa, 0OBSICHITL CBOU JIeHICTBUSL | XUMUYECKOMY
yao0OpeHUsx docdopa, ux 3aBUCHUMOCTb CBOWCTB B CBSI3U C 3/1eMeHTY, TIOUCK
TpYMeHeHHe. tocdopa ot ero TIOCTaB/IEHHOU JIOTIOJTHUTETbHOU
OcHOBHBIE riosioxkenusi B [ICXO 3a/jaueii u vHbOopMaIuH 0
coenuHeHus: okeug, | J.W1. Menpesneesa, YCJIOBUSIMU ee HeM.
dochopa (V) u COCTaB/ISITh XUMUUECKHE | PEIIeHUs
oprodochopHas ypaBHEHUS, ITo3HaBaTe/IbH
KHC- XapaKTepU3yrolue ple:
sota, docdaTsl. XUMHUUeCcKHe CBOMCTBa CraBsT U
docdopHble asora ¢dhopmynmupyroT
ynobpeHwust. B pe3yJibTare Le/v U
JeMoHCTpanum: TIpOBeZleHusI TIPOOIEMBI
O6pa3tibl 71ab0paToOpHBIX OTBITOB, | YPOKa
TIPUPOTHBIX TPOBOJUTH KommykaTnsa
CoeIHEeHU KaueCTBeHHYIO pPeaklvio | bIe:
docdopa. Ob6pasie | Ha GocdaT - HoH AJleKkBaTHO
BaKHEUIINX IS Hoayuam HCTIOJB3YIOT
HapOZHOTO 803MOJMCHOCMb peueBbIe
X03s1CTBa HayuumbCsl: OIMChIBAThb CpeACTBa [Jijist
docdaros. (dhu3nueckue u 3¢ heKTUBHOTO
JIa6. ombITHI: XUMHYeCKHe TPOLeCChl, peLieHus
35. 'opeHue SIBJISIFOLLIMECS] YaCThIO KOMMYHUKATUBH
dhocdopa Ha KpPYrOBOPOTA BeleCTB B bIX 3a7au
BO37IyXe U B rpupoge
KUCI0poJe.
36. PacniosHaBaHue
docdartor
48. | Yrnepog, Crtpoenue aroma u | Hayuamces: PerynsituBHble | ®OpMUPYHOT
aJITIOTPOITUST XapaKTepu30BaTh : WHTepecC K
yraeposa, CTpOEHHe aToMa Paznmuyaror KOHKDETHOMY




CBOMCTBA €ro yT7epo/ia, 00BACHSTH cnocob u XUMHUUECKOMY
MOJU(UKaLM U UX | 3aBUCMMOCTb CBOMCTB pesy/bTaT 3/1eMeHTY, [IOUCK
TIpUMeHeHue. yraepofa OT ero JIerCTBUS JIOTIOJTHUTETbHOU
JeMoHCcTpanuu: nosnoxkenus B [ICXO ITo3HaBaTenbH | uHbOpPMAIUK O
ITornoienuve O.W. MeHnpesneesBa, ble: HeM.
yriaeM COCTaB/ISATh XMMHUUeckre | Brageror
PacTBOPEHHBIX ypaBHeHwus, o06LM
BellleCTB U/IM I'a30B. | XapaKTepu3yole IIpreMoM
BoccranosneHue XUMHYecKue CBOMCTBa pelleHus 3a/au
MeJ1 U3 ee OKCHJA | yryiepopa KommykaTnBa
yIJIeM. Ionyuam ble:
JIab. onbITHI: B03MOJCHOCMb [oroBapuBatoTc
37.T'opeHue yrisi B | HQyuumbCsA: ONUCHIBATh | s O COBMECTHOU
KHCJI0poJie ¢busnueckue u JesITelIbHOCTH
XUMHYeCKHe MPOLIeCChl, | MOJ,
SIBJISTFOIL{ECST YaCThIO PYKOBOJCTBOM
KpPYrOBOpOTA BEIIeCTB B | yUWTesst
rpupoze
49. | Okcupgel yraeposa Oxkcuppl yrnepoga | Hayuamcs:, PeryasituBHble | ®OpMUPYHOT
(I) u (IV), ux OMHChIBaTh CBOMCTBA : yMeHue
CBOICTBa U OKCHJIOB YTJIepo/ia, YuuTbIBalOT WCTI0/Tb30BaTh
TIpYMeHeHHe COCTaBJISITh ypaBHEHUs1 | MIPaBUJIO B 3HaHUs B OBITY
peaxiuii, T/IaHUPOBAHUH
COOTBETCTBYIOILIUX Y KOHTpOJIe
«LETIOUKEe» criocoba
IpeBpallleHuH . pelleHHst
IIPOBOJUTH ITo3HaBarte/bH
KaueCTBEHHYIO PeakLIo | ble:
T10 PacIio3HaBaHUIO Vcnons3yroT
YTJIEKUCIIOTO ra3a TTOUCK
Hoayuam HeoOX0UMOM
803MOJMCHOCMb nHbopMaIuu
HaQyyumbCsi: IJist
TPOTHO3UPOBATh BBINOJIHEHHS
XUMHYeCcKHe CBOMCTBa yueOHbIX
Bell[eCTB Ha OCHOBE UX 3a/laHUM C
CBOWCTB U CTPOEHUS HICII0/Ib30BaHNe
M yueOHOI
JIMTPATypPhI
KommMmykaTuBH
ple:
Kontponupyror
JelicTBUE
napTHepa
50. | ¥YronbHas Kuca0Ta YronpHas kuciaorta. | Hayuames: PerynsituBHble | ®opMUpYHOT
U eé co/u. Cosu yrosbHoOH [laBaTh OTpe/iesieHust : YMeHUS
JKecTKoCTb BOZIBI U KUCJIOTHI: KaJIbIUT, | TMOHATHSM «KECTKOCTh | Pa3muuaroT WCII0/1b30BaTh
croco0Obl eé coJia, MmoTal, ux BO/IbI» ,OMHMCHIBATh cnocob u 3HaHUS B OBITY
yCTpaHeHust 3HayeHue u CBOWMCTBA yroJIbHOM pe3yJibTar
TIpYPO/ie Y1 )KU3HU | KUCJIOTBI, COCTaB/IsATh JelcTBus
yesioBeKa. ypaBHeHUs1 peakLui, ITo3HaBare/bH
JKecTKOCTb BOZBI M | COOTBETCTBYIOLUX ple:
CIoCoObI ee «LETIOUKEe» BnageroT
yCTpaHeHHsI. IpeBpallleHui , o061LMM
JleMoOHCTpanum: COCTaBJISITh HA3BaHUS TIpHeMOM
O6pa3iibl CoJiel yrombHOM peliieHus 3a/1a4y
TIPUPOZHBIX KUCTIOTBI, KommykaTusH
coeiviHeHUH TPOBOJIUTD ple:
yraepoja. KaueCTBEHHYIO peaklyio | /loroBapyuBaroTC




O6pa3iib

Ha KapOoHar - MoH

s1 0 COBMECTHOU

Ba)KHEHIINX /IS Ionayuam LesTeNlbHOCTM,
HapoJHOro 803MOJ}CHOCMb MIPUXOJAT K
X035HCTBa HAayyumbCcsi: ob1emy
KapOOHaTOB. TIPOrHO3UPOBAaTh peLleHuIo
JIab. onbITHI: XUMUYecKue CBOMCTBa
38. ITonyuenue Bell|eCTB Ha OCHOBe UX
YTOJIbHOM KUCJIOTBI | CBOWCTB U CTPOEHUS
Y U3yUeHUe ee
CBOWCTB. 39.
Ilepexop
KapOOHATOB B
rupokapboHaThl.
40. PasnoxeHue
rH/IpoKapboHaTa
HaTpus
51. | Kpemnuii Crtpoenue atoma Hayuamcs:, PerynsituBHble | ®opMUpYyHOT
KpEeMHHUS; XapaKTepu30BaTh : HHTepeca K
KpUCTa/l/IMuecKull | CTpoeHHe aToMa AgiekBaTHO KOHKDETHOMY
KpeMHUM, ero KpeMHHUsI, OOBSICHATD BOCTIPUHUMAIOT | XMMHUUECKOMY
CBOICTBa U 3aBUCHMMOCTb CBOWCTB NpeJ/IOKeHNs U | 37IeMeHTY, [OUCK
TIpYMeHeHHe KpPEMHHUS OT ero OLIEHKY yuuTe/sl | [JOTO/IHUTebHON
nonoxxeHus B [ICXD u uHpopmaru o
O.N. MeHgesneeBa, OJHOK/IaaCHUKO | HEM.
COCTaB/ISITh XUMUUECKUE | B
ypaBHeHNs, ITo3HaBare/bH
XapakTepusyloliye ble:
XUMHUEeCKUe CBOMCTBA BribupatoT
KpeMHUS Haubosee
Ioayuam 3¢ deKkTUBHBIE
B03MONCHOCMb Croco0bl
HayyumbCs: FpaMOTHO peleHus 3a/ay,
obparrathcs ¢ KOHTPOJIUPYIOT
Bell|eCTBaMU B Y OLIeHUBAIOT
TOBCEeJHEBHOW JKU3HU TIpoLiecc U
pe3ysbTaT
LesaTeNlbHOCTU
KommyKkaTHBH
ble:
JoroBapuBaroTc
10
pacripeZie/ieHUH
GyHKIWMM U
porieti B
COBMECTHOU
JesITeNIbHOCTU
52. | Coegunenus Oxkcuz KpeMHUst Hayuamcs:, PerynsiTuBHbIE
KPeMHUs (IV), ero OMHCHIBaTh CBOMCTBA :
TIPUPOJHBIE OKCHJla KpeMHHUS, YuUTBIBalOT
Pa3HOBHU/IHOCTH. COCTaBJISITh ypaBHEHUs1 | MIPaBUJIO B
Cunvkarsl. peakLui, I/IaHUPOBaHUU
3HaueHue COOTBETCTBYHOIINX 1 KOHTpOJIe
coeIMHeHUH «LETIOUKEe» criocoba
KPEMHUS B )KUBOM | MpeBpallieHuH . pelilieHUst
Y HE>KHBOU TIPOBOJIUTh ITo3HaBaTe/LH
nipypoze. KaueCTBEHHYIO peaklvio | ble:
JeMoHCcTpanuu: Ha CU/IMKAT - UOH Ncnosnb3yror
O6pa3tib oayuam TIOUCK
TIPUPOJHBIX 803MOJ}CHOCb HeoOX0UMOM




COeJMHEeHNI HAyuumbcs: rHbopMaLuH
KpeMHUsL. IIPOTHO3UPOBaTh IJ1sL
JIa6. onbITHI: XUMHUUEeCKUe CBONCTBa BBITIO/THEHHS
41. ITonyyenue BeIL|eCTB Ha OCHOBE UX yueOHbIX
KpeMHeBoM CBOWCTB Y CTPOEHHsI 3a[JaHUi C
KHUCJIOTBI U WCTI0/Tb30BaHNe
v3yueHue ee M yueOHOM
CBOWCTB JIUTPaTYPbl
KommykaTusH
ple:
YuuTsIBalOT
pasHble MHEeHUsI
U CTPeMATCA K
KOOpAWHALIUU
pasIAYHbIX
MO3ULIUi B
COTPYJHUUECTBE
53. | CunukartHas ITonsiTue o Hayuamcs: PerynsituBHble | ®OpMUPYHOT
MPOMBILITIEHHOCTD CWIMKAaTHOU MPaKTUYECKOMY : TOHMMaHue
TIPOMBILITIEHHOCTH. | IPUMEHEHHI0 Pa3nmuuatot ocobeHHOCTeH
CTekJs10, [JEMEHT, CcoeJUHeHUM KpeMHHs cnocob u JKU3HU U TPYJa B
KepamuKa. THonyuam pesy/bTar YCJIOBUSIX
JleMoHCTpanum: 803MOJCHOCMb JeficTBUsS uHpopmaTHr3aIuu
OG6pasibl cTeka, Hayuumbcs: ITo3HaBartenbH | 00L[eCTBa
KepamMHKH, LleMeHTa | MPOrHO3UpOBaTh ble:
XUMHYecKue CBOMCTBa Bnapetor
BellleCTB Ha OCHOBe UX o061M
CBOWCTB Y CTPOEHHS [IpueMoM
pelleHus 3a/ia4y
KommyKaTHBH
ple:
JorosapusaroTc
51 0 COBMECTHOU
[lesITeIbHOCTH
o/,
PYKOBO/ZICTBOM
yuuTess
54. | IlpakTHuecKas ITonyuenue, Hayuamcs: obpamjatbcsi | PerynsituBHble | OBrazieHue
pabora Ne6 cobupaHue u ¢ 1abopaTOpHBIM : HaBBIKaMHU [J151
[Tonyuenue, pacrio3HaBaHue obopy/joBaHNEM 1 Ocy111ecTB/ISIOT | MPaKTUYeCKOU
cobuvipaHue u rasos HarpesaTe/IbHbIMU TIOLIaroBbIN JlesiTe/IbHOCTU
pacrio3HaBaHue npubopamu B KOHTPOJIb 10
rasos COOTBETCTBUH C pe3y/bTary
TpaBUIaMU TeXHHUKU
Be3omacHoCTH, ITo3HaBaTe/LH
OIMCHIBaTh XMMUUECKUH | ble:

9KCIIEPUMEHT C
TIOMOIIIBIO SI3bIKA
XUMWH, [1eJ1aTh BBIBO/IBI
TI0 pe3y/bTaTam
3KCIIepUMeHTa.
Ioayuam
803MOACHOCMD
Hay4umbCs: 0CO3HaBaTh
He00X0IUMOCTh
cobsmoaenus npapuaTh
u OT g1 coxpaHeHust
CBOEro 37I0pOBbsl U
OKPY>KaroIUX

CtposT peueBoe
BbICKa3bIBaHUE B
YCTHOU U
MMCbMeHHON
dhopme
KommyKkaTuBH
ble:
YuuThIBaIOT
pa3Hble MHEHUS
U CTPeMSITCS K
KOOpAWHALIUN
Pa3MUHbIX
MO3ULIUHA B




COTPY[HNYECTBE

55.

006o00611eHue 110
TeMe «HemeTannab»

Hayuamcs: 060011aTh
3HaHUS U NPeJCTaB/IsATh
HX CXeM, Ta0JIuLI,
Tpe3eHTalni

PerynaTusHbie

Bnocsar
Heo0X0JUMbIe
KODPEKTUBHI B
JleficTBUE TIOCIIE
€ro 3aBepLIeHus
Ha OCHOBeE ero
yyeTa
C/leJlaHHbIX
ombok
ITo3naBaTe/1bH
ble:
CrposT peueBoe
BbICKAa3bIBaHUe B
YCTHOU U
MMCEMEeHHOMN
tdhopme
KommyKaTHBH
ple:
Koppexktupyrot
JeticTBUS
rapTHepa

Bripaxkatot
aZleKBaTHOe
TIOHUMaHue
MPUYMH yCriexa u
Heycrexa yueOHOM
ZIedaTelbHOCTH

56.

KonTposbHas
padota Ne3 o
Teme «HemeTasnibi»

KoHtposs
MpeJMETHBIX U
MeTarpeMeTHbIX
yueOHBIX JIeHCTBHH
0 TeMe
«Hemetasnnbi»

Hayuamcs: npuMeHsITb
TIO/TyueHHbIe 3HAHUS U
copMHpOBaHHbIE
YMEHHUS [/ PeleHust
yueOHBIX 3a/jau

PerynsiTuBHbBIE
: OCYLL[eCTBJISIFOT
TIOLIATOBBIA U
WUTOTOBBIN
KOHTPOJIb T10
pe3y/nbTary
ITo3HnaBaTe/bH
ble:

CTPOSIT peueBoe
BbICKa3bIBaHUE B
YCTHOU U
MUCbMeHHOMN
dhopme
KommyKaTHBH
ble: YUUTHIBAIOT
pasHble MHEHUS
Y CTPeMSThCS K
KOOpJAWHALUU
Pas/IMYHbIX
Mo3ULIUi B
COTPKYJHUUYECTB
e

ITposiBrsitoT
OTBETCTBEHHOCTh
3a pe3y/IbTaThbl

Tema 5. O0001IeHHe 3HAHUI

110 XUMMH 3a Kypc 0CHOBHOM Kokl ITogroToBka k uroropoi arrecranuu (IF'MA)

(10u.)

57.

[Mepuoanueckuii
3aKOH 1
Ileprogyueckas
cucreMa

. W. Mengeneesa
B CBeTe TeOpUn
CTPOeHHs1 aToMa

[leproanyeckuii
3aKOH U
Ileprogyueckas
cucremMa
XUMHUUECKUX
3JIEMEHTOB

. 1. MeHpeseeBa.
dusnveckun
CMBICTT
MIOPSIAKOBOrO

Hayuamcs: 06061jath
nHGOpMAI[UIO TI0 TeMe
B BH/IE CXEM,
BBITIOJTHSITH TECTOBLIE
3a/laHust

PerynsiTuBHbIe

[Inanupyror
CBOM JIeMCTBUSA
B COOTBETCTBUU
C TIOCTaB/IEHHOU
3a/laueit u
YCJIOBUSIMU €€
peanu3zanuu
Ilo3HaBaTe/IbLH

IIposiBrsiroT
OTBETCTBEHHOCTh
3a pe3y/bTar




HOMeEpA 3JIeEMEHTa,

ble: CTaBAT

HOMepOB I1epuoza u
Y TPYIIIBL. (hopMynupyIOT
Le/v 1
TPO0JIEMBI
YPOKa;
0CO3HaHHO U
TIPOM3BOJILHO
CTPOSIT B YCTHOM
U NIMCbMEHHOMN
dhopme
KommMmyHukaTu
BHbIE:
Bnapenne
MOHOJIOTHYECKO
tiu
JhaIoruuyecKoi
dhopmamu peun
58. | 3akoHOMepHOCTH 3aKOHOMepHOCTH Hayuamcs :06001maTb PeryisiTuBHBIE
V3MeHeHUs! W3MeHeHUs WH(POPMALMIO 10 TeMe :
CBOWCTB 3/1eMEHTOB CBOICTB 3JIEMEHTOB | B BUJE CXEM, Pa3nmuuaror
Y UX COeJJMHeHU! B Y UX COeJJUHEHUU B | BBIIOJIHATH TECTOBYIO criocob u
repuofiax u repruofiax u paborty, pesyJ/bTar
rpymnrnax B CBeTe rpymnrax B CBeTe [leNCTBUA
Npe/CTaBlIeHUN O Mpe/CTaB/eHUN O ITo3HaBaTe bH
CTPOEHUH aTOMOB CTPOEHUU aTOMOB ple:
3JIEMEHTOB. 3JIEMEHTOB. Bnapetor
3HaueHue 3HaueHue obrmym
ITeproguueckoro Ileprogyueckoro IpreMOM
3aKOHa 3aKOHa pelleHus 3a/a4y
KommyKaTHBH
ple:
JorosapusaroTc
s 0 COBMECTHOM
[lesITeIbHOCTH
o/,
PYKOBOZICTBOM
yuuTens
59. | Bupsl xumMuyeckux Busiel xumudeckux | Hayuamcs: 0600mmaTh PerynsiTuBHbBIE
CBsI3€i Y TUIIbI CBSI3€M U TUIIbI MH(OpPMaLUIO 10 TeMe :
KPUCTA/I/TNYeCKUX KPUCTA/UIMUECKUX | B BU/le TabuLpbl, Pa3mnuator
pelLeToK. pelLeTOoK. BBITIO/THATH TECTOBYIO crocob u
B3anmocsssb B3anmocsssb paboty pe3yJ/ibTar
CTpOeHus U CTpOeHus U JlefcTBUs
CBOICTB BellleCTB CBOIACTB BellleCTB ITo3HaBaTe/LH
ple:
Bnagetot
o0bIyM
MIpUeMOM
pellleHUs 3a/ia4y
KommykaTuBH
ble:
KonTposmpyror
JeUCTBUSA
rapHepa
60. | Knaccudukarus Knaccudmkauys Hayuamcs: o6001mmaThb PerynaTuBHbIe
XUMHUUECKUX XUMHUECKUX HMH(OPMaLHMIO 110 TeMe :
peakiuii 1o peakLuii 1o B BU/Ie CXeM, Paznmuuator
pa3nUyHbIM pa3nuyHbIM BBITIO/IHATH TECTOBbIE cnocob u




TIpY3HAKaM. TpY3HaKaMm (4dcio | 3ajaHust pes3y/bTaT
Y COCTaB JelcTBUA
pearupyomux u ITo3HaBarTe/bH
obpa3syromuxcst ble:
BeI[eCTB; HA/IMUUe Bnagetot
TpaHULIBI pa3jesnia o61IM
¢as; NpreMoM
TeTuI0BOU 3¢ dexT; pellieHus 3a/1a4y
V3MeHeHue KommykaTuBH
cTerneHen ple:
OKHCJIeHUsI aTOMOB; [HoroBapuBaroTc
WCII0/1b30BaHNe 51 0 COBMeCTHOU
KaTanusaTopa; LesaTeNlbHOCTU
HaripaBJjieH/e o/
TIPOTeKaHusl). PYKOBOZICTBOM
yuuTesIs
61. | Ckopoctb CkopocTb Hayuamcs: o6o06iiate | PeryasituBHbIe | VIMerOT 1jesiocTHOe
XUMHYeCKUX XUMUYECKUX HMH(OPMaLHIO 110 TeMe : MHPOBO33peHHe,
peakIuii peakiuii u B BHJIEe CXEM, Pazmmuator COOTBETCTBYIOIIlee
taxTophI, BBITIOJ/IHSITh TECTOBYIO crnocob u COBPEMEHHOMY
BAMSIIOLIVE Ha Hee | paboTty pe3y/bTaT YPOBHIO Pa3BUTHS
JercTBUs HayKH
ITo3naBaTe/bH
ple:
BnagetoT
o0ImM
IIpreMoM
pelleHus 334
KommykaTuBH
ple:
KoHtposupyrot
JlefiCcTBUS
napTHepa
62. | Knaccudukarus [TpocTeie u Hayuamcs: o06061maTh [MposiBrisitOT
HeopraHn4ecKux CJI0’KHBIE VMH(OPMALMIO 110 TeMe JI0OpoXKenaTenbHOC
BellleCTB BelllecTBa. B BUJIe CXeM, Th,0T3bIBUNBOCTb,
Mertansl u BBINOJIHSTh TECTOBYIO KakK [NIOHUMaHue
HEMETaJIThI , paboty YYBCTB
COCTaB, Jpyruxmiozen u
Kjaccudukanys cornepe)XrvBaHue UM
63. | CeoticTBa Ob1me Hayuamcs: o6o06miate | PeryisiTHBHBIe
HeopraHUu4yeCcKux XUMHUYeCKre HMH(OPMALMIO 110 TeMe :
BeIIleCTB CBOMCTBA OKCUJOB | B BUJE CXEM, Pasnmmuaror
Y TU/IPOKCU/IOB BBINOJIHSATH TECTOBYIO criocob u
(ocHOBaHUH, paboty pe3y/bTar
KHCJIOT, JIeHCTBUS
amdoTepHbIX ITo3HaBaTe/IbLH
TU/IPOKCHJIOB), ble:
conu B cBete TO/1 Bnaperor
o01MM
IIpreMoM
pelLieHus 3a1a4
KommyKkaTHuBH
ble:
KonTponupytot
JIefCTBUSA
napTHepa
64. | I'eHeTHuUecKue ['eneTHyeckKue Hayuamcs: o60011ath PerynsaTuBHbIe




PA/BI MeTasa,
HeMeTal1a u
Nepexo/iHOro
MeTasia

pAabl MeTasla,
HeMeTa/lyla U
rnepexoaHoro
MeTal/la

MH(OPMALHMIO 110 TeMe
B BU/JIe CXEM,
BBITIOJTHSTH TECTOBYIO
paboty

Pasznnuator
crocob u
pe3yJibTar
JlefiCcTBUS
ITo3HaBaTe/bH
ble:
Bnagetot
o0IMM
prueMoM
pelieHus 3a7au
KommykaTuBH
ple:
KoHutposupyror
JIefCTBUS
rapTHepa

65.

TpenuHr-
TeCTUpPOBaHKUe M0
BapuaHTam ['IA
TPOLLIBIX JIeT U
JleMOBepCuu

TpenuHr-
TeCTUpPOBaHKe 1o
BapuanTtam ['TIA
TIPOLLIBIX JIeT U
JleMoBepCcuu

PerynsiTuBHbIe

Paznuuaror
crocob u
pe3yJibTar
JleficTBUsA
ITo3naBaTe/bH
ble:
BnagetoT
o0ImM
preMoMm
pelLieHus 3a7au
KommykaTuBH
ble:
KoHtposupyrot
JlefiCcTBUS
rapTHepa

66.

KonTponbHas
padora Ned
Pemenne 'MA

TecTupoBaHye 110
BapyaHTaM
I'MA pemoBepcumn

Hayuamcs: pUMeHsITh
TOJTyYeHHbIe 3HaHUS 1
cchopMupoBaHHbIE
YMEeHUs /s PellieHust
yueOHBIX 3a/au

PerynsiTuBHbIe
: OCYLLEeCTBJISIIOT
TIOIIIATOBBIM U
WTOTOBBIN
KOHTPOJIb TI0
pe3ynbTary
ITo3HaBaTe/1IbH
ble:

CTPOSIT peueBoe
BbICKa3bIBaHNeE B
YCTHOU U
MMCbMEHHOU
dhopme
KommykaTuBH
ble:
DopMyUpYyIOT
cobcTBeHHOE
MHeHHe U
TI03UI[HIO0

BeipaxkaroT
aZileKBaTHOe
TIOHUMaHue
TPUYMH yCriexa u
Heycriexa yueOHoM
JlesATe/IbHOCTU

67 -
70

Peseps

Il1anupyembie pe3y/IbTaThl 00yueHHUs :
BbINyCKHUK Hay4YUTCS:




* OTIMCHIBATH CBOWMCTBA TBEPABIX, JKUAKUX, Tra3000pa3HbIX BeILECTB, BbIJENSAS WX
CyllleCTBeHHbIe TIPU3HaKY;

* XapaKTepu30BaThb BeIlleCTBAa 10 COCTaBYy, CTPOEHWIO M CBOMCTBaM, YCTaHABIMBAThb
TIPUYMHHO-CJIe/ICTBEHHbIE CBSI3U MEX/Y JAHHBIMU XapaKTepUCTHKaMH Bell{eCTBa;

* DACKpPBIBAaTh CMBICJI OCHOBHBIX XUMHUECKHMX TIOHSITUM «aTOM», «MOJIeKysa»,
«XUMUYECKUH 3JIEMEHT», «IPOCTOE BEIeCTBO», «CI0KHOE BEIeCTBO», «BaJIeHTHOCThY,
WCTIONB3Ysl 3HAKOBYH0 CUCTEMY XUMUM;

* u300pa)kaTh COCTaB TMPOCTEHIINX BeIIeCTB C TIOMOIIbI0 XUMHUYeCKuX (opmyn u
CYIIHOCTb XMMUYEeCKUX PeakI[|i C TIOMOIL[bI0 XUMUUeCKHUX YPaBHEHUIA;

* BBIUMCJIATE OTHOCHTE/IbHYIO MOJIEKYJ/ISIPHYI0 M MOJISIPHYHO MacChl BeLeCTB, a TakKe
MacCOBYI [IOJIF0 XUMUUYECKOTO 3/ieMeHTa B COeJUHEeHHUsIX [jis OLIEHKHW WX IPaKTUUeCKOu
3HaUMMOCTH;

* CPaBHHMBATh 110 COCTABY OKCH/IbI, OCHOBaHHUSI, KUCIOTHI, COJIH;

* KJITaCCU(ULMPOBATh OKCU/IbI U OCHOBAHUS 10 CBOMCTBAM, KUC/IOTHI U COJIU 110 COCTaBy;

* 110/Tb30BaThCsI TaO0OpPaTOPHBIM 000PY/J0BAaHKEM U XUMHUYeCKOH MOCY/I0H;

* IPOBO/IUTH HECJIOXKHbIE XUMUYECKHe OTBbIThI M HAOJ/IIOZIeHHsT 3a M3MEeHEeHUSIMA CBOWCTB
BeIIleCTB B TPOL[eCCe WX TpeBpallleHri; coOMoaTh MpaBWia TEXHUKU 0e30T1acHOCTU TIPH
MPOBe/IeHN HaO/TF0/IeHUH U OTIBITOB;

* pa3/MyaTh SKCMePUMEHTa/lbHO KHUCJIOTBI M IEJIOUH, TO/b3YsICh WHAWKATOPaMU;
0CO3HaBaTh HEOOXOAMMOCTE COOMIOIeHsT Mep 6e30TacHOCTH MpU 00palleH!H C KUCIOTaMH U
I1]eJI0YaMU.

* PacKpbIBaTh CMbIC/I Meprogrueckoro 3akoHa . VI. MeHpeneeBa;

* OMUCHIBATD U XapaKTepu30BaTh TabMMuHy0 ¢OpMy TMepuoJUYecKOl CUCTEeMbI
XUMUYECKHUX JIEMEeHTOB;

* XapaKTepu30BaTb COCTaB aTOMHBIX si/ep W paclipejie/ieHHe 4Kcia 3/1eKTPOHOB TI0
3/IEKTPOHHBIM CJIOSIM aTOMOB XWMHUECKHX 3/IeMEHTOB MasbIX TepUOI0B TepuoANuecKon
CUCTEMBI, a TaKXKe KaJiisi U KasbLus;

* pa3/MyaTh BUbl XUMUUECKOW CBSI3U: NOHHYIO, KOBaJIeHTHYIO TOJISIPHYIO, KOBaJIeHTHYO
HETIOSIPHYIO Y MeTaJTHUeCcKyo;

* 300pa)kaTh 3JIEKTPOHHO-WOHHBIE (HOPMYJIBI Bel[ecTB, 00pa30BaHHBIX XUMUYECKUMU
CBSI3sIMU Pa3HOTO BU/Ia;

* BBISIB/IATh 3aBUCUMOCTb CBOWCTB BeIlleCTB OT CTPOEHUsI UX KPUCTA//TMUeCKUX PelléTOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, MeTa/lJTAUeCKUX;

* XapaKTepu30BaTb XWMHUUYeCKHe 3/IeMeHTbl U MX COe/lMHeHHsI Ha OCHOBe II0JIOXKeHHs
3/IeMEHTOB B ITePUOIUYECKOM crcTeMe U 0COOeHHOCTel CTPOeHHsI MX aTOMOB;

* XapaKTepu30BaTb HaAyUHOe U MUPOBO33peHUYecKoe 3HaueHue Meproinyeckoro 3akoHa 1
MepyuoINYeCcKOl CUCTeMbl XMUMHUYeCKUXx 37eMmeHToB [l. V1. MeHzeneeBa; * OOBSICHITH CYTh
XUMHAYECKUX MPOLIeCCOB Y UX MPUHLIMITHA/IBHOE OT/IMUMe OT (PU3NUYeCKUX;

* Ha3bIBAaTh NPH3HAKW U YCJIOBHS NTPOTEKaHUSI XUMUUYECKUX peaKL1i;

* yCTaHaB/IMBaTh TMPUHA/JIEKHOCTh XMMUUYECKON peakluyd K Orpefie/IeHHOMY TUITy IO
OJTHOMY U3 K/IaCCU(PMKALIMOHHBIX TIPU3HAKOB: 1) M0 YMC/IY U COCTaBY MCXO/HBIX BEILeCTB U
MPOJIYKTOB peakiuy (peakiuy COeAVHEHWs, Pa3/ioKeHWs, 3aMelleHusi U oOMeHa); 2) o
BbI/IeJIEHUI0 W/ TIOTJIOL[EHUIO TeTyIOThl (Peakldy 3K30TepMUUecKre W SHAOTepMHUeCKUe);
3) M0 U3MEHeHUIO CTereHel OKHUC/eHUsT XMUMHUYeCKUX 3/1eMeHTOB (peakLUM OKWC/IWTE/bHO-
BOCCTAHOBUTENBbHBIE); 4) TI0 06paTUMOCTH Mporiecca (peakiu oOpaTUMbIe U HeOOpaTHUMbIe);

* COCTaBJIATb YPaBHEHHUsI 3/71eKTPOJIMTUYECKOW [UCCOLMALy KUC/IOT, 1Ije/louel, cojew;
TOJTHBIE W COKpAIIEHHbIe MOHHbIE YpaBHEHHsI peakinii 0OMeHa; ypaBHEHHs] OKUCIUTeTbHO-
BOCCTaHOBUTEJIbHBIX PeaKLii;

* IPOTHO3UPOBAaTh TPOAYKTHl XUMUUYECKMX peakuid 1o  (opMysiam/Ha3BaHUSIM
WCXO/IHBIX BeLL[eCTB; OMpe/e/siTh UCXO/Hble BelllecTBa 1o (GpopMysiam/Ha3BaHUSM MPOAYKTOB
peakiuy;

* COCTaB/MATh  ypaBHEHWs  peaklUil,  COOTBETCTBYIOIMX  I10C/Ie[0BaTeTbHOCTU
(«11erouKe») rpeBpallleH| HeOpraHUUeCKHX BeIeCTB Pa3/IMUHBIX K/1aCCOB;



* BBISIBJISITh B TpoOLiecce SKCTepuMeHTa MPU3HaKW, CBUETeNbCTBYIOLME O MPOTeKaHUU
XUMHUUECKOHN peakiiuu;

* [IPUr'OTOBJIATH PACTBOPHI C OMpe/jeIEHHON MacCOBOM [10/ieli paCTBOPEHHOI'O BeIlleCTBa;

* OTIpeJieNiATh XapaKTep Cpe/ibl BOJAHBIX PAaCTBOPOB KUCJIOT U I1iefioueid 10 HM3MeHEHHIO
OKPaCKH UHJUKaTOPOB;

* IPOBOJUThH KaueCTBeHHbIe PeakiUU, TIO/ITBEeP>K/atollie Hauure B BOJHBIX pacTBOpax
BeLL[eCTB OT/le/IbHbIX NOHOB

* OTIpeJieNiITh TPUHA/JIEXKXHOCTh HEeOPraHUUeCKUX BeIeCTB K OZHOMY W3 U3YUeHHbIX
KJ/IaCCOB/TPYTIIT: MeTa//ibl U HeMeTasl/lbl, OKCHU/Ibl, OCHOBaHHS1, KUC/IOThI, COJIY;

* COCTaBJIATH (HOPMY/IbI BEIlleCTB 110 UX Ha3BaHUSIM;

* OMpeJieNiATh BaJIEHTHOCTh U CTeleHb OKMCJ/IeHUS 3/IEMEHTOB B BellleCTBax;

* COCTaB/IATHL (HOPMYJIbI HEOPraHUUeCKUX COeUHEeHUN TI0 Ba/eHTHOCTSM U CTereHsIM
OKWCJIeHUsI 3/IEMEHTOB, a TakKe 3apsifiaM HOHOB, YKa3aHHbIM B TaOJvije pacTBOPUMOCTH
KHCJIOT, OCHOBAHMII U COJIEH;

* 0OBSICHATD 3aKOHOMEPHOCTU U3MeHeHUs] GU3NUeCKUX U XUMUUECKHUX CBOMCTB MPOCTHIX
BellecTB (META//IOB U HEMETA/IZIOB) W MX BBICIIUX OKCHZIOB, 00pa30BAHHBLIX 37IeMEHTaMU
BTOPOT'O U TPEThEr0 Mepro/I0B;

* Ha3pIBaThb OOIMe XUMHUECKHWEe CBOWCTBA, XapakKTepHble [/si TPYI OKCHU/OB:
KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XWMHUUYECKHEe CBOMNCTBA, XapaKTepHbIE [/ KaKAOro M3 K/IacCoB
HeopraHMYeCKUX BellleCcTB: KUCIOT, OCHOBaHWM, CO/el;

* IPUBOJIUThL  TIPUMEphbl  peakluii, TOATBEPXKAAIIIMX  XUMUYECKHe  CBOMCTBa
HeopraHUuecKHx BellleCcTB: OKCH/OB, KUCJIOT, OCHOBaHUM U COJel;

* OTIpeJieNIITh BeIlleCTBO-OKUC/IUTE/b U Bel[eCTBO-BOCCTAHOBUTE/b B OKUC/IUTEIBHO-
BOCCTAaHOBHUTE/bHBIX PEaKLUsIX;

* COCTaB/ISITh OKUC/TUTETbHO-BOCCTAHOBUTE/IbHBIM OaslaHC (/17151 U3yUeHHBIX peaklyii) 1o
Tpe/i/I0’KeHHbIM CXeMaM peakiuii;

* IPOBO/IUTh  J1TaOOpaTOPHbIE  OIBITHI, TIOATBEPXKIAMOIIE XUMHUUECKHEe CBOWCTBA
OCHOBHBIX K/IaCCOB HEOPTaHUUeCKUX BeILleCTB;

BbInycKHUK No/1yuum 803MOHXCHOCMb HAYYUMbCA:

* rpaMOTHO 00paIIaThCsl C Bell[eCTBaMH B TIOBCEIHEBHOW XKU3HU;

* OCO3HaBaTh HEOOXOAMMOCTb COO/MIO/IEHUsS] TIPAaBWJI  9KOJIOTMUECKH 0e30MmacHoro
TOBe/IeHUsI B OKpY Katollleil MPUPO/HOM CpeJie;

* IOHUMaTh CMBICJI U HEOOXOAUMOCTb COO/IO/IEHUS TIPeANUCAaHWM, TpejlaraeMbIX B
WHCTPYKLUSX 110 UCII0/Tb30BaHUIO JIEKapCTB, CPe/ICTB ObITOBOM XUMUH U ZIP.;

* MCTIO/Ib30BaTh TPUOOPETEHHBIE K/IIOUEBble KOMITIETEHTHOCTH TIPU  BBITTOJIHEHUU
WCC/IeIoBaTe/IbCKUX — TIPOEKTOB 10 W3YYEeHHI0 CBOMWCTB, CIOCOOOB TIONMy4YeHUS W
pacrio3HaBaHus BelleCTB,;

* pa3BUBaTb KOMMYHHKATHBHYI0 KOMIIETEHTHOCTb, WCIO/b3ysl CpeJCTBa YCTHOW W
MUChbMEHHOW KOMMYHHUKAI[UM TIpU paboTe C TeKCTaMM YyuyeOHMKa U ZOTOJTHUTEbHOU
JIUTEpaTypoM, CIIPAaBOYHBIMU Tab/UIAMU, TIPOSIBIISIT TOTOBHOCTh K YBaXKEHHIO MHOM TOUKH
3peHust TIpY 00CYK/I€HUH Pe3y/IbTaTOB BBITIOJTHEHHOW PabOThI;

* 00BEKTMBHO OLleHWBaTh HMH(OPMAIMIO O Bel[ecTBaX M XUMHUECKUX IIPOLeccax,
KPUTUUYECKH OTHOCUTBCS K TICEBAOHAYYHOM WH(OpMaIuK, HeJ00pOCOBECTHON pekiame,
Kacarollelcsi UCMO/Ib30BaHus Pa3/IMUHbIX BEILeCTB.

* OCO3HaBaTh 3HAueHWEe TeOpPeTUUEeCKUX 3HaHWM [ TIPAKTUUeCKOW [esiTelbHOCTH
yesioBeKa;

* OMUCHIBATh M3y4YeHHble OOBEKTbI KAaK CHUCTEMbI, TPUMEHsII JIOTUKY CHUCTEMHOTO
aHau3a;

* IPUMEHSITh 3HAaHUS O 3aKOHOMEDHOCTSIX TePUOJUUeCKON CUCTeMbl XUMHUUECKHUX
3/IeMeHTOB /17151 OObsICHEHHSI U TPe/IBU/IeHHsT CBOMCTB KOHKPETHBIX BeIlleCTB;

* pa3BUBaTh MH(OPMAI[MOHHYIO KOMIIETEHTHOCTh TIOCPE/ICTBOM YTayO/ieHust 3HaHUK 00
WCTOPUM CTAHOBJIEHHSI XUMUUECKON HayKH, eé OCHOBHBIX MOHSITHH, MepUOJUUeCcKOro 3aKoHa



KaK OJJHOTO U3 BayKHEMILINX 3aKOHOB MPUPO/bI, @ TAKXXEe O COBPEMEHHbBIX JOCTH)KEHHUSIX HayKU
Y TEXHUKU.

* COCTaBJIATb MOJIEKY/ISIDHbIE U TIOJIHbIe MOHHbIE YPaBHEHUSI 10 COKPAIEéHHbIM MOHHBIM
YPaBHEHUSIM;

* IPUBOJIUTh TIPMMeEpbl peakLUii, TOJTBEP)KJAIOIIUX CYL[eCTBOBaHUE B3aUMOCBS3U
M@Ky OCHOBHBIMM K/laCCaMU HeOPraHWYeCKUX BelleCTB;

* IPOTHO3UPOBAaTh pe3y/bTaTbl BO3/AEWCTBUS pa3IWyHbIX (DAaKTOPOB Ha M3MeHeHHe
CKOPOCTU XMMHYECKOMW peaklvu;

* IPOTHO3UPOBaTh pe3y/bTaTbl BO3JEWCTBUS pa3/MUHBIX (DaKTOPOB Ha CMellleHue
XUMHYECKOTO paBHOBECHSI.

* IPOTHO3UPOBaTh XMMHUUYECKHE CBOMCTBA BeIeCTB HA OCHOBE MX COCTaBa U CTPOEHMUS;

* IPOTHO3UPOBATh  CIIOCOOHOCTb  BEIL[eCTBA  MPOSIBJISTb ~ OKUC/IUTE/bHbIE WM
BOCCTaHOBHUTE/IbHbIE CBOMCTBA C YUETOM CTeleHeil OKMC/IeHUSI 37IeMEeHTOB, BXOJSIIUX B €ro
COCTaB;

* BBISIBJISITh CYILIeCTBOBaHME T'eHeTHYeCKOW B3aMMOCBSI3U MeX[y BelllecTBaMH B DSAy:
MPOCTOE BeleCTBO — OKCUJ, — FHUAPOKCHUJ, — COJIb;

* OpraHu30BbIBaTh, IPOBOJUTH YyueHUUeCKHe TPOeKThl [0 MCC/Ie[JOBAaHUI0 CBOWMCTB
BellleCTB, UMEHIIUX Ba)KHOE TIPAaKTUUYeCKOe 3HaueHue.

OnucaHne y4e0HO-METOANYECKOr0 M MaTepHA/TBHO-TEXHUUECKOro olbecredyeHHs
Yue0HO — MeTOjHUECKOe 00ecreyeHue
1.IlpumepHast mporpaMmma OCHOBHOTO 0011[ero 06pa3oBaHusi 10 XuMuM (06a30BbIi yPOBEHbB);
2.ABtopckast miporpamma O.C.T'abpuensiHa, cootBeTcTBYytoljasi PenepanbHoMy ['ocymapcTBeHHOMY
oOpa3oBarelbHOMY CTaH/IapTy OCHOBHOTO 001riero obpa3oBaHus U fjomyliieHHass MUHHCTePCTBOM
obpa3oBanus u Hayku Poccuiickoii @eneparun (O.C.I'abpuensH [Tporpamma Kypca Xumuu [ijist 8-9
KJ1accoB o01ieobpa3oBaTenbHbIX yupexxaenuii / O.C.I'abpuensH. — M.: [Ipoda, 2012r.).
3.I'abpuensH O. C., Ocmpoymos U. I'. HactonbHasi KHUTa yuuTesis. Xumust. 9 K /.. MeToguueckoe
nocobue. — M.: [Ipoda, 2010r
4. Xumust. 9 k j1.: KoHTpo/ibHBIE ¥ TTpOBepouHbIie paboThl K yueOHUKy O. C. 'abpuensiHa «Xumust. 9 /
O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u ap. — M.: Ipocda, 2009r.
5.I'abpuensiH O. C., Ocmpoymog U. I'. 3yuaem xumuto B 9 K J1.: [JuilakTHuecKre MaTeprasbl. — M.:
bnuk nimoc, 2009r.
6.'abpuensH O. C., Swykoea A. B. Pabouas Tetpazb. 9 K 1. K yue6bnuky O. C. 'abpuesnsiHa « XUMUsI.
9». — M.: Ipoda, 2012r.
7.'abpuensn O. C., BockoboliHukosa H. II. Xumusi B TecTaX, 3ajauax, yNpaKHeHUsX. 8— 9 KL
— M.: Ipoda, 2009r.
MarepuaibHO-TEXHUUYECKOe o0ecreueHue:

HOnsi oOyueHWsi ydYalMXCs OCHOBHOW IIKOJBI B COOTBETCTBUM C TpeOOBaHUSAMU
denepanbHOTO TOCYZAPCTBEHHOT0 00pa30BaTe/IbHOTO CTaHapTa HeoOXoAuMa peanv3aiusi
JlesITeIbHOCTHOTO T0/1X0/1a. [lesiTeTbHOCTHBIN 1MoX0/] TpeOyeT MOoCTOSTHHOM OTophI MpoLjecca
oOyueHWss XUMHMU Ha [JeMOHCTPAMOHHBIN JKCTIEDUMEHT, TIpaKTHUeCKrWe 3aHsITHsS W
7abopaTopHBIE OMBITHI, BHITIOHseMbIe yuarumucsi. KabuHeT XuMuM OCHAILEH KOMITIEKTOM
JIeMOHCTPALIMOHHOTO U JlabopaTopHOro 000pYy/I0BaHMS 110 XUMHHU [IjIsi OCHOBHOW IIKOJIBL. B
KabvHeTe XMMWUM  OCYIIECTBJSIFOTCS KaK YPOYHas, Tak W BHeypouHas (opMbl yueOHO-
BOCIIUTATeTbHOMN JiesITe/IbHOCTU C ydaimmMucs. OcHailjeHre B O0JIbIIei yacTi COOTBETCTBYET
[Tepeunto ob6opyoBaHUsS KabMHeTa XUMUM U BK/TIOUAeT Pa3/IMUHbIe TUTIBI CPe/ICTB 00yUeHMsI.
BosibIyto yacTe 060pyIOBaHUSI COCTABJISIIOT yUeOHO-TpaKTUUecKoe U yueOHO-1abopaTopHoe
obopy/ioBaHHe, B TOM UHC/Je KOMIUIEKT HaTypaJbHBIX OOBEKTOB, MOJenH, TpuOOpbl U
WHCTPYMEHTbl ~ [Ji1  TIpDOBeJeHUs  JeMOHCTpaluii U MpaKTUYeCKUX  3aHATHH,
JIeMOHCTpAIMOHHbIe TaOJ/UIIbI, BU/I€0, Meifia OCHAII[eHHe.

B KOMIIEKT TeXHUUeCKUX U MH(OPMaI[MOHHO-KOMMYHHUKATUBHBIX CPeJICTB 00yueHUs
BXOJST: KOMIbIOTEP, My/IbTUMe/[1a POeKTOp, BbIX0A B VIHTepHeT.

Vicnonb3oBaHue 37IEKTPOHHBIX CPE/ICTB 00YUeHHs TI03BOJISIFOT:



AKTUBU3UPOBATh JIeATEIbHOCTh 00YYAIOIIMXCs, TTO/IyuaTh O0Jiee BLICOKHE KaueCTBEHHbBIE Pe3y/IbTaThl
o0yueHws;

npy noAroToBke K EI'D obecreunBaTh CaMOCTOSATE/ILHOCTD B OBJIaJIEHHUH COJIep>KaHUeM Kypca .
dopmupoBats UKT - KOMITIETEHTHOCTD, CITOCOOCTBYHOIIYIO YCIIEITHOCTH B YUeOHOM JiesTe/IbHOCTH;
dbopmupoBats YY/;

HamypanbHble 065eKmbl

HarypanbHble 00BEKTBI, UCII0/b3yeMble B 00yUeHUH XUMUH, BK/TFOUAIOT B Ce0sT KOJIIEKLIUU
MHHEpAoB W TOPHBIX MOPOJ, META//IOB M CIIaBOB, MUHEPAIbHBIX yJ00peHuH, riacTMacc,
KayuyKOB, BOJIOKOH U T. [I.

O3HakKOMJIeHHE YYaIluxcsi ¢ 00pa3iiaMid MCXO/HBIX BEIIeCTB, MOJYIIPOAYKTOB M FOTOBBIX
W3/Ie/IMi TI03BOJISIET TOJIyUUTh Har/siJHOe Tpe/iCTaB/eHre 00 3TUX MaTepraaX, UX BHEITHEM
BHJIe, @ TAKXKE 0 HEKOTOPBIX (DH3UUECKHX CBOMCTBAX.

XumuuecKue peakmueébl u Mamepuanbl

OO6pairieHre Co MHOTHMH BeIl[eCTBaMH TpebyeT CTpOroro CoO/IFOfieHHsT MPaBU/I TeXHUKU
0e30MacHOCTH, 0COOEHHO TIPU BBITIOJTHEHUU OTBITOB CAMUMHU yualuMucs. Bce HeoOxoaumbie
Mephbl TPeJOCTOPOXKHOCTH yKa3aHbl B COOTBETCTBYIOIINUX JOKYMEHTAaX ¥ MHCTPYKIIUSIX.

Xumuueckasn nabopamopHas nocyoa, annapambl u npu6opbi

XuMuueckast TOCyJa TIOZpa3fie/issieTcss Ha [Be TPYIMbl: [Jisi BBIMOJHEHWsI OIBITOB
YUaL[UMHUCS U JIEMOHCTPALIMOHHBIX OIBITOB.

[pubopel, anmapaThl ¥ YCTaHOBKH, MCIO/b3yeMble Ha YPOKaxX XWMHH, TO/pasze/ssioT Ha
OCHOBE TTPOTEKAMIIMX B HUX (DU3UUECKUX ¥ XUMUUECKHUX .

Mooenu

OObeKTaMM MO/Ie/TUPOBAHUSI B XUMUHU SIBJIAIOTCSI  aTOMbl, MOJIEKYJIbI, KPHUCTaJlbI,
3aBO/ICKHeE arrapaThl, a TaK)Ke MPOUCXO/SAIIINE TPOL[eCCh.

B nipenoiaBaHiy XMMHUM UCTIO/IB3YHOTCSI MOZE/T KPUCTA/UTMYECKUX PEIETOK rpaduTa, mo-
BapeHHOH Co/M, HabOpbI MO/e/ieii aTOMOB /Il COCTABJIEHHsI IApPOCTEP)KHEBBIX MO/Iesiel
MOJIEKYI.

Yue6uble nocobus Ha neuamHoli 0CHog8e

B mporiecce 00y4yeHUs] XUMHM WCIIONB3YIOTCS CIeAYyHOILIMe Tab/MIbl TOCTOSIHHOTO
9KCIOHMpOBaHus: «I[lepuo/rueckasi cucTeMa XMMHUUecKux 3ieMeHToB [I.J1. MeHzeneesa»,
«Tabnuila pacTBOPUMOCTH KMCJIOT, OCHOBAHWUH U COJEH», «D/IeKTPOXUMUUECKUN Pl
HarpsUKeHWi MeTajioB», «KpyroBopoT BeIecTs B IPUPO/E» U JIp.

Ilnsi opraHu3aliyd CaMOCTOSITEJIbHOM pPabOThl OOydaroImUXCsl Ha YPOKax HCIOJb3YOT
pa3HooOpa3Hble [JUAAKTHUeCKHe MaTepuasbl: OT/e/bHbie paboure JIMCTbI — WHCTPYKIUH,
KapTOUKW C 3aZIaHUsIMUA pa3HOM CTereHW TPYAHOCTH /il M3y4YeHUs HOBOTO MaTepuaa,
CaMOTIPOBEPKU U KOHTPOJISI 3HAHUH yUalliXxcsl.



IlosicHuTe/IbHAA 3amUCcKa

HanHast pabouasi mporpamMma To xumuu st 10 K7maccoB cocTaBjieHa Ha OCHOBE
mporpamMMbl  Kypca xumuu Aiasi 8 — 11 kmaccoB o61jeobpa3oBaTesibHbIX yUpeX/eHHH.
Fabpuensu O.C — M.: [poda, 2011. — 78, [2]c., oOuieobpa3oBaTenbHbI YpPOBEHb B
coorBercTBUM ¢ PI'OC.

IaHHBIN yueOHBIM TIpeAMET W3yuaeTcsi B KojuuyecTBe 34 yueOHBIX UacOB COTJIAaCHO

nporpamMMe (TiporpaMMma Kypca xumuu Ayt 8 — 11 KmaccoB 001ijeo0pa3oBaTenbHBIX yUpeKIeHHH.
abpuensn O.C — M.: [Ipoda, 2011. — 78, [2]c.). Paboueii mporpaMMoii TpesyCMOTPEHO MpOBejeHKe
4 KOHTPOJBHBIX U 2 MPAKTHUYEeCKUX PaboT.

1. U3yuenwe xumum Ha 0a30BOM ypoBHe cpezHero (TIOJHOTO) 001jero o6Gpa3oBaHMUS
HarpaB/IeHO Ha JIOCTIKeHHe CeyIoIuX yesell:

OCBOeHHMe 3HAaHHUM O XUMMUUECKOW COCTaBJsitolleld ecTeCTBeHHOHAayYHOW KapTUHBI MMUPa,
BOKHEUIIINX XUMHUUECKUX TTOHATHUSX, 3aKOHAX W TEOPHSIX;
OBJIa/leHHe YMEHHMAMH TIPUMEHSITh TIOyUYeHHble 3HaHWs [y OOBsICHeHHsI pa3HOOOpa3HbIX
XUMUYECKHUX SIBJIEHMA W CBOKMCTB BEIECTB, OIIEHKU POJIM XUMHU B Pa3BUTHM COBPEMEHHBIX
TeXHOJIOTHM 1 TIOJTyYeHUH HOBBIX MaTepHasoB;
Pa3BUTHe TI03HABaTe/IbHBIX WHTEPECOB W HWHTE/UIEKTYalbHbIX CIIOCOOHOCTeH B Tpoljecce
CaMOCTOSITE/ILHOTO TIpUOOpeTeHus XWMUYeCKHWX 3HAHWW C WCI0/Ib30BaHUEM  Pa3/InYHbIX
HMCTOYHHUKOB UH(OPMAI[H, B TOM UHC/Ie KOMITbIOTEPHBIX;
BocnuTaHue yOeXXIeHHOCTU B TIO3UTHUBHOW POIM XUMWUW B >KU3HU COBPEMEHHOrO OOII[ecTBa,
HE0OXO/IUMOCTH XMMUYECKM TPAMOTHOTO OTHOIIEHWs K CBOEMY 3[J0POBBI0O M OKpY’Karoleih
cpene;
NpUMeHEHHEe TO/TyYeHHbIX 3HAaHUM M yMeHMH /11 0e30MacHOro MCMO/Ib30BaHUS BEL[eCTB U
MaTepuasioB B OBITY, CeJTbCKOM XO3SICTBe W Ha TIPOU3BO/ICTBE, PeIleHus NMPaKTUYeCKuX 3a/ad B
TOBCEIHEBHOM >KU3HU, TPeAYTIPeKJeHUs sIBJIeHUM, HaHOCAI[UX BpeJ, 37I0POBbI0 UejioBeKa U
OKpy>Katolllei cpefie.

B pabouyto mporpamMmy BHeCEHBI C/IeIYIOIHe U3MEeHeHHUS:

1.

YBenuueHo uMCI0 YacoB Ha U3yYeHHUe TeM:

- Ne 2 «¥YTneBog0OpO/bI M MX IPUPOJHBIE UCTOYHUKW» 10 10 yacoB BMeCTO 8;

- Ne 3 «Kucnopopcojepskaiije CoOeIMHEHUs] U UX HaxXO0K/leHHe B KUBOM Tpupojie» 10 11 yacoB
BMecTO 10, Tak KaK 3T TEMBI SIBJITIOTCS HanOo/iee BaXXKHBIMU B KypCe OpraHUYeCcKOd XUMUH.
YMeHbIIeHO UKC/I0 YaCoB Ha U3y4YeHHe TeM:

- Ne 4 «A3oTcopepykalue opraHiueckKre COeIMHeHUs] U UX HaXOXK/IeHWe B )KUBOW MPUPOZe» J10
5 BMecTo 6 4acoB 3a cueT UCK/IHOUYeHUs pasjena «HykienHoBble KUCI0ThI», TaK KakK 3TOT paszen
orcytcTByeT B Obsi3aTe/IbHOM MUHUMYME CO/ZIepP>KaHHUsi OCHOBHBIX 00pa30BaTe/IbHbIX MPOrPaMM;
- Ne 5 «bH0O/IOTUUECKHU aKTHBHbIE OpPraHUYeCcKre COeIMHEeHUs» 10 2 4aCcoB BMeCTO 4, TakK Kak 3Ta
tema B OO0si3aTe/IbHOM MUHUMYyMe COJIepKaHUsI TIPOMKCaHa KYPCUBOM, a 3HAUMT, He BHeCEHA B
TpeboBaHust K YPOBHIO TIOATOTOBKH BBIITYy CKHUKOB.

- Ne 6 «McKyCCTBEHHbIE M CUHTETAYECKHe OpraHhuecKue CoeJJMHeHUs» C 3 4acoB [0 2 3a cuer
vckmouenns [TpakTuueckoit paboTtel Ne 2 «Pacrio3HaBaHMe IJ1TaCTMAacC W BOJIOKOH», TaK Kak
YyacTh JJAHHOU paboThI, @ UMEHHO «OTHOIIIEHWEe TJIACTMACC U BOJIOKOH K TOPEHHIO» MOXKET ObITh
BBITIOJTHEHA KaK ZIOMAIITHsS MpaKTHyecKasi pabora.

M3 mporpaMMbl UCK/IIOUEHbI HEKOTOPbIE [I@eMOHCTpAI|MOHHbIE U J1abOpPaTOpPHBIE OIBITHI W3-3a
HeJloCTaTKa BpeMEeHM Ha WX BBITIOJIHEHWe TIpY 1 yace B HeJie/t0, Tak Kak aBTOPCKasi mporpaMmma
rpegycMmarpusaet 1/ 2 yaca B HeJjeJto.

HanHass pabouass TIporpaMMa MOXeT OBITb peann30BaHa  TPH  KCIIO/Ib30BaHUHN
TPAZMLIMOHHOM TEeXHOMOTUHM OOyueHWs, a TakXKe 3/IeMEHTOB [PYTMX COBPEMEHHBIX
oOpa3oBaTe/ibHBIX TEXHOJIOTWM, TepeoBbiX (GOpM U MeTo/0B O0yueHMs, TaKMX Kak
pa3BHUBaoIlee 00yuyeHHe, KOMIbIOTEPHbIE TEXHOJIOTHH, TECTOBBIH KOHTpPOJIb 3HAHWW W Jp. B
3aBUCUMOCTH OT CK/JIOHHOCTeM, TOTpeOHOCTeH, BO3MOKHOCTEH M CIOCOOHOCTEeM KaXK[0ro
KOHKPEeTHOr0 Kjiacca.
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2. BociuTaTe/ibHbIE 33/|aUM:
BOCIIUTAHUE OTHOLIEHWS K XUMMM KakK K OJHOMY U3 (yH/JaMeHTa/lbHbIX KOMIIOHEHTOB

eCTeCTBO3HAHUs U 37IeMeHTy o011ieyesioBeuecKoi Ky/abTyphl;

MNpUME€HEHHE TTO/TYUYEHHbIX 3HAHUM H yMEHI/Iﬁ AJI 0e30I1acCHOr0 MCIT0/Ib30BaHUS BelecTB U

MareprasioB B OBITy, CebCKOM XO3SIIICTBE M Ha TMPOM3BOJCTBE, PeIleHUs] MPAaKTHUeCKWX 3ajau B
MOBCE/IHEBHOM JKU3HM, TNPeAYIpPeXJeHusl SIBJIeHWM, HAHOCSIIMX BpeJ 3[0DPOBbI0 Ye/oBeKa U
OKpY>Karolller cpege.

3. TpeOoBaHMs K 3HAHUAM YYAIHXCHA:

B [ToypouHom njiaHupoBaHuM B rpade «/3yyaemble BOIPOCh» KYpPCMBOM Bbl/ie/1eH

MaTepHaJl, KOTOPbIN TIOZJIEXXUT U3yUeHHI0, HO He BK/ItOUeH B TpeOoBaHUsI K YPOBHIO TMTO/ATOTOBKH

BBIITYCKHUKOB.

KOHKPETHLIE Tp66OBaHI/IH K YPOBHIO TIOATOTOBKHU BBIITYCKHHUKOB OIIpeAe/IeHbl /I KaXXA0Iro

YPOKa M BK/IFOUEHEI B HOYPO‘JHOE JIaHUPpOBAHUE.

B pe3yibmame u3yuyeHusi XuMuu HA 6a3060M ypoeHe yueHUK 00/1)CeH
3HAaTh/TIOHUMATh

eadicHellwiue XuMuYeCKue NOHAMUS: BEILeCTBO, XUMHUUECKHMII 3JIEMEHT, aToM, MOJIeKyJa,
OTHOCHTe/IbHbIe aTOMHasi U MOJIEKYJISIPHasi MacChl, WOH, a/UIOTPOIMs, W30TOIbI, XMMUYecKast
CBSI3b, 3JIEKTPOOTPULIATE/ILHOCTh, BaJIeHTHOCTb, CTeNleHb OKWC/IEeHUs, MOJib, MOJISIpHasi Macca,
MOJISIDHBI  00BbeM, BelllecTBa MOJIEKY/ISIPHOTO W HEMOJIEKY/SIDHOTO CTPOEHHs, pPacTBODSI,
9/IEKTPOJIMT W HEINeKTPOJUT,  SJeKTPOAUTHYecKas  AWCCOLMalsi, OKUCIUTeNb U
BOCCTAaHOBHUTE/b, OKHCI€HWe W BOCCTAHOBJIeHWE, TeraoBoM 3¢ ¢deKT peaki[id, CKOPOCTb
XUMUUECKOW  peaklid, KaTa/lu3, XUMHUUeCcKoe paBHOBeCHe, YIJIepOJHBLINA  CKeJleT,
(byHKUMOHABHAsS TPYIIa, U30MepHsi, TOMOJIOTHS;

OCHOBHble 3aKOHbI XUMUU: COXPaHEeHHsl MacChl BeIL[eCTB, MOCTOSTHCTBA COCTaBa, NeprUOiuUeCcKrit
3aKOH;

OCHOBHble Mmeopuu XUMuu: XUMAYECKON CBS3U, 37IeKTPOJUTUYECKON JUCCOLMALIMHU, CTPOEHUs
OpraHUYecKHX CoeJHEeHUH;

eadicHellwiue @ewjecmea U Mamepuda/bl: OCHOBHbIe MeTa//lbl U CIUIABbl; CepHasl, COJIsTHasl,
a30THasi U YKCyCHasi KWCJIOTHI; I[eJIOUM, aMMHaK, MUHepa/ibHble yZO0OpeHUs, MeTaH, 3THUJIEH,
atleTwsieH, OeH30/1, 3TaHO/, XMPbI, MblLIa, TJFOKO3a, Caxapo3a, KpaxMmas, KjeTuaTka, Oenkw,
WCKYCCTBEHHbIE U CHHTeTHUeCKHe BOJIOKHA, KayuyKH, T/IaCTMAacChl;

yMeTb
Ha3bleamb U3yUeHHbIe BellleCTBa M0 «TPUBUA/IBHON» WA MeXXyHapOJAHOW HOMEHK/IaType;
onpede/isimb: BaJleHTHOCTb W CTeleHb OKWUC/eHUs XMMUUeCKUX 3/1IeMEHTOB, THUIT XUMHUUeCKOM
CBSI3M B COeAVHEHUSIX, 3aps/i MOHA, XapakKTep Cpe/bl B BOJHBIX PAacTBOpax HeOpPraHUueCcKuX
Coe/IMHeHUM, OKUC/IUTe/Ib U BOCCTaHOBUTE b, TIPUHA/IJIeXKHOCTh BellleCTB K pa3/IMuHbIM K/laccaM
OpraHUYeCcKHX COeIMHEeHUM;
Xapakmepu308amsb: 371eMeHThbI MaslbIX TTIePHO/IOB M0 UX TMOJI0)KEHHIO B MIepUOAMUEeCKON cucTemMe
II.1.MeHieneeBa; o0IMe XMMUUYECKHe CBOWCTBA MeTa/lJIoB, HEMETA/UIOB, OCHOBHBIX KJ/IaCCOB
HEOpPraHUYecKrWX U OpraHUuecKUx COeJIMHEeHWM; CTPOeHHe U XUMUUeCKre CBOMCTBA M3y4YeHHBIX
OpraHUYeCcKUX COeIMHEeHUM;
0065CHSIMb: 3aBUCUMOCTb CBOWCTB BeI[eCTB OT MX COCTaBa W CTPOEHUSI; PUPOJy XUMUUYeCKOMH
CBsI3U (MOHHOM, KOBa/IEHTHOM, MeTa/IJTMYECKOM ), 3aBUCUMOCTb CKOPOCTU XMUMUUECKOW peakLuv 1
TI0/I0KeHHUsI XUMHUUYEeCKOT0 paBHOBeCHsI OT Pa3/IMUHbIX ()aKTOPOB;
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6bINO/HAMb XUMUYECKUll IKCnepuMeHm TI0 Pacrio3HABAHUIO BAKHEHIIIMX HEOPraHWYeCKUX |
OpraHUYeCcKHX BeIlleCTB;

npoeooumsp CaMOCTOSITe/IbHBIN MOUCK XMMUUeCKON MH(POPMALMU C UCTI0/Ib30BaHHEM Pa3/InUHbIX
WCTOYHUKOB (HAy4YHO-TIOMY/ISIPHBIX ~W3[jaHUM, KOMITBIOTEPHBIX 0a3 [JaHHbIX, peCcypCcoB
MHTepHeTa); WCIIO/b30BaTh KOMITBIOTEPHbIE TEXHOJOTUM [iis  00pabOTKH U  Tiepefiauu
XUMUUeCKou nHhOpMalK U ee TIpe/[CTaB/IeHus B pa3/InuHbIX (hopmax;

HCMO0/Ib30BaTh NMPHOOpeTeHHbIe 3HAHUS M YMEHHMS B NPAKTHYECKOH /AeiTe/IbHOCTH H
TOBCeJHEBHOM >XU3HM [|IsI:

00BSICHEHUS] XUMHUECKUX SIBJIEHUH, TPOUCXOSAIINX B MPUPO/IE, ObITY U Ha POU3BO/ICTRE;
oripe/ie/ieHUs] BO3MOXKHOCTH TIPOTE@KAaHUsI XUMUUECKUX TIPeBpallleHUd B Pa3/MUHBIX YC/IOBUSX U
OLIEHKH UX T0C/Ie/ICTBUN;

9KOJIOTMUECKH IPaMOTHOTO TIOBe/IeHUsI B OKPY>Kaloll[el cpe/ie;

OLIEHKM BJIMSIHUS XMMHUECKOTO 3arpsi3HeHUs] OKpY’Karollleld cpe/ibl Ha OpraHu3M uejioBeKa U
JIpyTHe >KUBble OPTaHU3MBbI;

Oe3omacHoro oOpaiieHUsi C TOPHOUMMM M TOKCHMUHBIMHM BeIeCTBaMH, J1ab0paTOPHBIM
obopyoBaHueM;

TIPUTOTOBJIEHHSI PACTBOPOB 3a/IaHHON KOHIIEHTPAIMK B OBITY U Ha TIPOU3BO/ICTBE;

KPUTHUECKOM OLIeHKU [JOCTOBEPHOCTHM XHMMHYeCKOW HH(OpMalyH{, MOCTyMawolleld K3 pasHbIX
HCTOYHUKOB.

4, Y4eOHbIN IUIaH.
Bcero: 35 yacos
34 yuebHbIe HeJen

1 pe3seps
1 yeTBepTH 2 yeTBepThb 3 yeTBepPTh 4 yeTBepThb BCero
34 yaca 9 7 11 7
KoHTponbHast paboTa 1 1 1 1 4
ITpakTHueckast paboTa 1 1 2

5. Y4e0HO0-MeToUUeCKHH KOMIIJIEKT

10.

[Tporpamma Kypca xvimuu 7151 8 — 11 kymaccoB 06111e006pa3oBaTe/IbHBIX YUpexjeHui. ["abpuesnisiH
0.C — M.: [Ipoda, 2011. — 78, [2]c. T'abpuensau O.C., Mackae ®.H., ITonomapes C.HO.,
Tepenun B.W. Xumusi. 10 kacc: yueb. asist o01jeobpa3oBat. yupexxaenuit. — M.: JIpoda, 2002.
I"abpuensa O.C. Xumust. 10 kacc: 6a30BbIit ypoBeHb, yuel. Ajist 0011je00pa3oBaT. yUpeXkjeHH.
— M.: Ipoda, 2009

Iabpuensia O.C., OctpoymoB W.I'. HacTonbHast KHura yunrens. Xumus. 10 kinacc. — M.: Ipoda,
2004.

Iabpuensa O.C., Bepéskun I1.H., YmakoBa A.A. u fip. KoHTpoJ/ibHbIe 1 TIPOBEPOUYHBIE PAOOTHI
ro xumuu. 10 knacc — M.: [Ipoda, 2003.

Iabpuensia O.C., OctpoymoB N.I'., OctpoymoBa E.E. Opranuueckast XMMHsI B TeCTax, 3a/avax,
ynpaxkHeHusix. 10 knacc. — M.: [Ipoda, 2004.

Iabpuensa O.C., [Tonomape C.FO., KaprioBa A.A. Opranuueckasi XUMHs: 3aZiaud 1
ynpakHeHus. 10 knacc. — M.: ITpocseienue, 2005.

Iabpuensia O.C., TTonkosa T.H., KaprioBa A.A. Opranuueckasi XuMusi: Metoauueckoe rmocooue.
10 xmacc. — M.: IIpocseiienue, 2005.

Iabpuensa O.C., Batiuna JI.IT. XuMuueckyii 9KCTIepPUMEHT 110 OpraHruecKoi XxuMuu. 10 Knacc.
— M.: Ipoda, 2005.

I"abpuensa O.C., OctpoymoB WN.I'. Xumusi. 10 k.: MeTtogudeckoe mocooue. — M.: [Ipoda,2005.
Tabpuensz O.C., Pemteros I1.B. Octpoymos U.I'. Hukutiok A.M. 'oToBUMCS K eJTHOMY
rocyJapCTBeHHOMY 3K3aMeHy. — M.: apoda, 2003-2004.
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TabpuensH O.C., OctpoymoB M.I'. Xumust AJ1s1 IIKOJTBHUKOB CTAPILIMX K/IaCCOB M TIOCTYTIAOIINX
B By3bl: Yueb. [Tocobue. — M.: [Ipoca, 2005.

[oronHuTenbHas muTepaTypa AJsl yuuTess

Byuxkyc I1.®. Kuura gis yteHus 1o opraHudeckoi xumuu — M.: [Ipocserjenue, 1985
Kupsikos B.I'. Oprannyeckas xumus. —M.: IIpocseljenue, 1983

Jluguu P.A., filkumoBa E.E., BopotHukoBa H.A. Xumus. Metoauueckue matepuassl 10-11
Ksaccel. - M.:[Ipoda, 2000

Haszapoga I'.C., JIaBpoBa B.H. Vcnonb3oBanue yue6HOro 060py/j0BaHus Ha TIPAKTUYEeCKUX
3aHATUSX 10 XUMuHr. —M., 2000

Jlugya P.A u ap. Xumusi. 10-11 knaccel. Jugaktruueckue maTepuassl (PeiieHue 3azau). — M.:
Ipoda,2005.

Jiupuu P.A., Maprynuc B.b. Xumusi. 10-11 knaccel. Iugaktrueckye maTepuansl. (TecTsl 1
TpoBepouHkbIe 3ajanus1). — M.: [Ipoda, 2005.

Aptemenko A.U. Opranuueckasi xumusi: Homenknatypa. VI3oMepusi. D71eKTpoHHbIe 3(PQeKThl. —
M.: poda, 2006.

Cyposuesa P.IT. u gp.Xumus. 10-11 knaccel. HoBble Tecthl. — M.: [Ipoda, 2005.

Pazerikuii A.M. KoHTposibHbIe paboTkl 1o xumuu B 10-11 knaccax: [Tocobue ans yunress. — M.:
[Tpocgeienue, 2005.

[JomnonuuTenbHas muTeparypa AJIs yueHUKa
Marnbinnkuda B. 3anumarenbHas xumusi. Heckyunbiii yuebHuk. — CankT-Ilepte6ypr: Tpuon, 1998.

Aptemenko A.W. Y quBuTeNbHBIN MUP OpraHuueckou xumuu. — M.: [Ipoda, 2005.
Amuk6epoga JI.FO., Pykk H.C.. [Tone3Hast xumust: 3afjauu ¥ uctopust. — M.: [Ipoda, 2006.

CreruH B.[1., Anuk6epoBall.}O.. 3aHumaresbHble 3ajaHus 1 3QPQeKTUBHBIE OMbITHI TT0 XUMHU. — M.

Ipoda, 2005.

Aptemenko A.U. [IpumMeHeHre opraHuuecKux coefuHeHuit. — M.: Ipocda, 2005.

KapinoBa A.A., JleekuH A.H. OpraHuueckasi XMMUsi: WITHOCTPHUPOBaHHbIN Kypc: 10(11) knacc:
nocobue s yvaruxcs. — M.: TIpocsetrienue, 2005.

Ykanosa B.H., Moanuauc H.B. Xumus: KoHKypcHble 3aianust v oTBeThI: [Tocobue fjist
nocrynarmux B BY3e1. — M.: [Ipocseienue, 2005.

6. KoHTpo/Ib 3a ypOBHEM 3HAHUM y4Yall[UXCs IpelycMaTprBaeT TIPOBe/ieHe MPaKTUUYeCKUX,
KOHTPOJIbHBIX PA00T M TEKYI[UX CaMOCTOSITe/IbHBIX paboT B PaMKax KakK/jol TeMbI B BU/Ie
¢dbparmeHTa ypoka.

MOHUTOPUHT yPOBHSI 00YUeHHOCTH U KaueCTBa 3HAHUM yUall[uXCs 110 yueOHbIM YeTBEPTSIM.
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Temamuueckoe naaHupogaHue no xumuu, 10 kaacc,
6a308bitl yposeHb (1 u e Hedesro, 6ce20 34 u),

YMK O.C. I'abpuensina
NoNo Bcero, N3 Hux
m\n HanmeHnoBaHue TeMbl yac. MpaxT. KOHTP. [Hara
paboThI paboThI

1 Beenenue 1 - -

2 Tema 1. Teopus cTpoeHus 2 - 1(BBOZHASA
OpraHUYeCcKUX COeJMHeHUN )

3 Tema 2. Yri1eBo4oOpObl U UX 10 - K.p.Nel 2 4ger.
TIPUPO/IHbIE UCTOUHHKHU

4 | Tema 3. Kucsopogcozepxkaiiuye 11 - K.p.Ne2 3 uer.
OpraHvvecKre COeJUHEHUS U UX
HaxO0>X/leHHe B KUBOW MPUPOJE

5 Tema 4. A3oTcozepsKaliye 5 [Ip.p.Nel 3 uer.
opraHuyecKre COeIMHEHUs U UX
Hax0yK/leHHe B )KUBOM TIPUPO/ie

6 Tema 5. XvMusl U )KU3Hb 2 - -

7 Tema 6. VIcKycCTBeHHBIE U 2 ITp.p.Ne2 - 4 yer.
CHUHTeTHYeCKHe OpraHhvyecKyie
CoeJJMHeHUsI

8 CucremaTH3alusi ¥ 00001TIeHre 3HaHUM 1 - 1
10 KYpCy OPraHu4eckKord XMW
Htoro 34 2 4
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7. KaseHgapHoO-TeMaTHUeCKOe IVIAaHMPOBaHUe 1o XxumuM, 10 Ki1acc, 6a30Bbii ypoBeHb (1 uac B Hejjesio0, Bcero 34 uaca)

YMK O.C. I'abpuensina

No/mt Tema ypoka DJIeMeHThI COZleprKaHrs U3yd4aeMoro CpezcTBa 00yUeHUs.. TpeboBaHUs K YPOBHIO Tun ypoka ®dopma Kontpons
Marepuasa B coorBeTcTBuu ¢ ®I'OCO NudopmartiionHoe MOZITOTOBKU BBIITyCKHUKOB ypOKa 3a 3YH

Iara obecrieueHue.
n/ias/ OKCIepUMeHT
bakT .- IeMoHCTpaL,.

JI.- n1abopaTopH.

BeedeHue (1 uac)

1 IIpenmer HayuHble MeTO/bI [I03HAHUS BeLeCTB U . Komnekuus 3HaTh/MOHMMAaTh N3yuenue JIeKLIUs §lc.12.
OpTraHNuecKou XUMUYeCKUX siBieHn. CpaBHeHue OpraHuYecKnux -XUuMuYecKue noHsImusi: HOBOTO ynp.4-6
XUMUU. BBOHBIM OpraHUYecKUX COeJUHEHUN C BeLLeCTB U U3/e/IUil U3 | BelecTBa MOJIEKYJISIPHOTO U Marepuasa
MHCTpyKTax 1o Th. Heoprannveckumu. [IpyuposHsle, HUX HEeMOJIeKYJIIPHOI'O CTPOeHNUs

HCKYCCTBEHHbIE U CUHTEeTUUECKHEe
OpraHuyvecKye coeJuHEeHHUs]
Tema 1. CmpoeHue opzaHu4eckux coeduHeHuti (2 uaca)

2 Teopus cTpoenus Posb 3KcriepyuMeHTa ¥ TeOpUU B XUMUU. 3HaTh/IOHMMAaTh N3yuenue JIeKLUsA §2
OpraHuuecKux BaneHntHOCTb. OCHOBHBIE TIOJIOXKEHUS -XUMuYecKue noHsmusi: HOBOT'O c. 13-21,
CcoeZIMHEeHUH TEeOpPUU CTPOEHUs1 OpraHuuecKux BaJIEHTHOCTh MaTepuana c.21
BBopHbIl KOHTpO/b. | coesuHeHud A.M. Bytneposa. ITonsTue meopuio CTPOeHUSI OpraHuuecKux ynp.1-3
(tTecT) 06 yrieposHoM ckenete. Turbl coeauHeHuit A.M. Bytneposa

XMMHUECKHX CBsi3ell B MO/eKyJlax
OpraHuvecKrxX COeJUHeHHH.

3 Teopus cTpoenust OCHOBHBIE T10JI0’KeHUSI TEOPUU CTPOEHUS A. Mogenu moJiekyn 3HaTb/TIOHUMATh N3yuenue JIeKLUsA §2
OpraHuYecKux opraHuuecKux coefiiHeHuid A.M. TOMOJIOTOB U -Xumuy4eckKue noHsImus: HOBOT'O c.13-21,
coe/JuHeHUH. ByTtiepoBa. romo/iornueckom psife U H30MepoB BaJ/IeHTHOCTb, U30MepHus, MaTepuasna c.21 ynp.6

roMoJIOrax, U30Mepuu U u3oMepax. OpraHu4ecKnux U30Mepbl, TOMOJIOTUsI, TOMOJIOTH; -8
CrpykTypHas u3omepus. Pagukans. coe/IMHEeHUH meopuio CTPOeHUsI OpraHuUeCcKuX
DyHKIMOHa/bHbIE TPYIIHI. coeguHenuii A.M. Bytieposa

Tema 2. Y21e8000po0bl U UX npupodHble ucmouHuku (10 uacoe)

4 Knaccudukarys u [MpupoaHbIii ra3. AnKaHbL: 00LIast . I'opeHue merana u 3HaTh/MIOHUMATh 1."3yuenue | Jlekuus c.23-31,
HOMeEHK/1aTypa ¢dopmyia, TOMOJIOTHUECKHH psif, OTHOLLIEHNE ero K -XUMUYecKue NnoHsImus1: HOBOT'O 83
OpraHuYeCcKux TOMOJIOTMYeCKasi pa3HOCTb, U30MepHus, pacTBopy YITIePO/IHBII CKeJleT; MaTepuana c.32 ynp.7-
COeZIIHEeHUM. HOMeHKJ/IaTypa. XMMHUYeCKue CBOMCTBa: TepMaHTaHaTa Kalus U | -eadicHelililUe eewjecimea: MeTaH, 9
Ankansl rOpeHUe, pasjioKeHue, 3aMelljeHue, OpomHoI1 Bozie €ro NpUMeHeHHUe; 2.3aKpernsieH

JleTUpUpoBaHue (Ha IpuMepe MeTaHa U JI. sroToBneHve YMmetn us becena

sTaHa). [IpyuMeHeHHe aTKaHOB Ha OCHOBE
UX CBOMCTB

MOZIe/iel MOJIEKYJT
aIKaHOB

-Ha3b18aAMb: AJIKaHbI MO
«TPUBHUAILHON» WIIN
Me’K/lyHapo/iHOH HOMeHK/IaType
-onpedesimb: TIPUHAJIEKHOCTD
OpraHMYyecKuXx BelljecTB K KJ1acCy
aJIKaHOB

-XdpaKmepus306damsp: CTpOCHHe U
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XUMHYeCKre CBOMCTBA MeTaHa U
3TaHa
-00B51CHAMD: 3aBUCHMOCTb
CBOMWCTB MeTaHa 1 3TaHa OT UX
COCTaBa U CTPOEeHHsI
AJKaHbI XuMHUecKue CBOMCTBa: TOpeHue, . I'opeHue meraHa u 3HaThb/MIOHUMATh 1."3yuenue | Jlekuus 83, c.23-31
pasfoXxeHue, 3aMelljeHHe, OTHOLLIEHNE ero K -XUMu4ecKue noHsmusi: HOBOT'O c. ynp.10-
Jleru/iprpoBaHue (Ha IpUMepe MeTaHa U pacTBopy YI7IePO/IHbII CKeJleT; MaTepurana 12
sTaHa). [IprMeHeHNe aKaHOB Ha OCHOBe repMaHraHara Kanus U | -eadcHelluile 6ewjecmea: MeTaH,
WX CBOUCTB OpomHOi1 Bozie €ro NpUMeHeHHe; 2.
JI. 3roTtoBieHue Ymetb 3akpervienus | 6ecesa
MoJiesiell MOJIeKyT -Ha3bléamb: anKaHbI [0
a/IKaHOB «TPHUBHATBHOW» WU
MeXXYHapOJAHOW HOMeHK/aType
-onpedessimb: TIPUHA/JIEKHOCTD
OpraHMYecKuX BelljecTB K K/1acCy
aJIKaHOB
-Xapakmepu30eaisb: CTpOeHUe 1
XUMHYecKHe CBOMCTBA MeTaHa U
JTaHa
-00B51CHAAMb: 3aBUCUMOCTb
CBOICTB MeTaHa 1 3TaHa OT UX
COCTaBa U CTPOEHUsI
AnKeHbI Ob61as popmyria anKeHOB, A. [lonyuenue 3HaTbL/TIOHUMATh 1.W3yuenue | Jlekuus 84
TOMOJIOTUECKUH Psifl, CTPYKTypHast 3TU/IEeHa, TOpeHue, -XumuyecKue noHAmMus: HOBOT'O C.33-40,
H30Mepusi, HOMeHK/aTypa. OmusieH: e20 OTHOLLIEHHE K CTpOeHMe aJKeHOB (Hauuue MaTepuana 3aMmcu
nosyyeHue 0e2udpupo8aHuem 3maHa u 6poMHOIt BoJie U JTBOMHOMU CBSI31);
dezudpamayueli smueHa, pusuyeckue pacTBopy -eaicHellWue gewjecmea: 2.
ceolicmed. XvMUUecKre CBOMCTBA: TepMaHraHarta Kaaus 3TUJIeH, IOJIUITUIEH, UX 3aKpervienus | Gecesa
ropeHHe, KaueCTBeHHbIE peakl[iU JI. I3roToB/neHue TIpUMeHeHHe;
(obecriBeuriBaHre GPOMHOI BOZBI 1 MoJesiel MOJIeKy/1 YMmeTh
pacTBopa IepMaHraHara Kamusi), aJIKeHOB -Hasbleamb: aJIKEHbI MO
rujpaTaLys ¥ rojMMepu3sariys. «TPUBHUAbHON» WIIH
IlprMeHeHVe 3TU/IeHa U OAU3TU/IEHA Ha MeXXYHapOJHOU HOMEHK/1aType;
OCHOBe HX CBOWCTB -onpedessimb: TIPUHAJIEKHOCTD
BeLI[eCTB K K/1acCy aakeHOB
-Xapakmepu3oeamb: CTpOeHUe U
XUMUYecKHe CBOMCTBA 3TU/IeHa;
-00B51CHAMDb: 3aBUCHMOCTb
CBOMCTB 3THJ/IEHA OT ero CocTaBa U
CTpOEeHUsI
AnKeHBbI O61jas popMysia aKeHOB, A. [lonyuenue 3HaTh/IIOHUMATh 1.N3yuenue | Jlekuus 84
TOMOJIOTUUECKU psifi, CTPYKTypHast 3TUJIEHA, TOpeHue, -Xumuyeckue noHAmMus1: HOBOI'O C.33-40,
130Mepusi, HOMeHK/IaTypa. OmuieH: e20 OTHOIIIeHHE K CTpOeHUe aJKeHOB (Hanuuue MaTepuana ynp.3,4,6
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nosjsyyeHue aeeuapupoeaHueM 3maHa u

6poMHO# BoJie U

JIBOMHOM CBfI31);

Oeaudpamayuetl smuaeHa, pusuueckue pacTBopy -gadicHeliWue geujecmea: 2.
ceoticmea. XuMUUECKHe CBOMCTBa: TepMaHraHara Kaaus 3TUJIEH, TIONIM3TUIIEH, UX 3akperuienus | Geceza
ropeHHe, KaueCTBeHHbIE peaKL[H JI. I3roToBneHune TpYMeHeHNe;
(obeciiBeuriBaHue GPOMHOM BOZBI 1 Mo/iesiell MOJIEKYJT Ymerh
pacTBopa repmMaHraHara Kauus), anKeHOB -HAa3bl6amb: anKeHbI [0
ryjparanys U NoauMepr3aLysl. «TPHUBHATBHOW» WU
IIprMeHeHVe 3TU/IeHA U TIOAU3TUIEHA Ha MeXXYHapOJHOW HOMEHK/AType;
OCHOBe HX CBOWCTB -onpedessimb: TIPUHA/JIEKHOCTD
BeIL|eCTB K K/1acCy aJKeHOB
-Xapakmepus306amsb: CTpOeHue 1
XUMHYecKHe CBOMCTBA 3TU/IeHa;
-00%5CHAMb: 3aBUCUMOCTb
CBOWCTB 3TU/IEHA OT ero cocTaBa U
CTPOeHUsI
8 AnkanueHbl. IoHsTHE 00 anKareHax Kak 0o . Pasnoxxenue 3HaTh/MIOHUMATh N3yuenne JIeKLust 815 c.42-
Kayuyku yI71eBOJ0pOZiax C ABYMsI JBOMHBIMU KayuykKa Ipu -gaxcHelilue geujecmed u HOBOTO 46, 3anucu
CBsI3IMU. XUMHUYeCcKue CBONCTBa HarpeBaHWH, Mamepuanbl: KayuyKu, UxX MaTrepurana
bytaguena-1,3 u u3onpeHa: WCIIbITaHUe TIPOAYKTa | TIpUMeHeHue
obecriBeunBaHre GPOMHON BOABI U passioykeHus Ha
MoJIMMepH3aLyd B Kayuyku. Pesuna HeTpe/le/IbHOCTb
JI. O3HakoMm/IeHue ¢
o0pasiamMy KayuyKoB
9 AnxuHbl. AljeTUsIEH O61wjast popmysia ankuHOB. AL|ETH/IEH: . Ionyuenue u 3HaTh/IOHMMAaTh N3yuenue JIeKLIUS 86 ¢.47-50
CTpOeHHe MOJIEKY/IbI, NoAyueHUe CBOMCTBa aLjeTHIeHa CTpOeHUe MOJIeKy/IbI arjeTuieHa HOBOTO ynp.4,5
NUPOAU3OM MemaHa U KapObuoHbIM JI. 3roTtoBieHue (HamMuMe TPOMHOM CBSI3M); Marepuasa
cnocobom, ¢pusuueckue cgoticmea. MO/Ie/I1 MOJIeKYJIbI -eadicHeliWwue geujecmea:
XuMHUecKue CBOMCTBa: ToOpeHue, aleTuaeHa aljeTuseH, ero pUMeHeHHe;
B3auMO/IelicTBUe ¢ OPOMHOM BOZIOH, Ymerb
XJIOPOBOZ,0PO/IOM, THJpaTaLys. -Hasbleamb: aLeTU/IEH T10
[TpuMeHeHue aljeTH/IeHa Ha OCHOBE MeJK/lyHapOo/JHOl HOMeHK/IaType;
CBOMCTB -Xapakmepu306ams: CTpOeHue 1
XUMHYeCKHe CBOMCTBA al|eTU/IeHa;
-00b5ICHAAMb: 3aBUCUMOCTb
CBOWCTB alleTH/IeHa OT CTPOeHHUs
10 IIpupopHble CocraB v nepepaboTka HepTH. A. (JI.) O3HakomsieHe | 3HATH/IIOHUMATh N3yuenne JIeKLIUSt 88, 3amucu
VICTOYHUKU HedrenpoayxTsl. [TpuposHsblii ras. ¢ Kostekuyel «HedTs | criocobwl 6e3onacHoro obpaieHust | HOBOro
yT7I€BOJ0PO/OB. BeH3uH: noHsmue 06 OKMaHoeoM ucsie Y TIPOAIYKTEHI ee C TOPIOYMMH U TOKCUUHBIMHU MaTrepurana

HedTb 1 ipupoaHbIi
ras.

nepepabOTKU»

JI. OGHapy>keHHe
Herpe/e/TbHBIX
COeIHEHUM B XXUJKHUX
HedTenpoayKTax

BellleCTBaMU

YMeTh

-0065CHAMD SBJICHYS,
TIPOUCXO/ISAIIINE TIPU epepaboTkKe
HedTH;

OLIEHHBATh BJIUSIHAE XUMUUECKOTO
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3arpsi3HeHUst HePTHIO U
He(TernpoAyKTaMH1 Ha COCTOsIHHe
OKpY»Karol1leli cpefibl
-8bINO/HSIMb XUMUYeCKUll
3KCnepuMeHm TI0 paclio3HaBaHUIO
Hempe/ieJIbHbIX YT1€BOA0PO/IOB
11 Apensl. beHson O611iee npezcTaBieHye 06 apeHax. A. OTHOLIEHKE 3HaTh/MIOHUMATh N3yuenue JIeKLIUS 87, 3anucy,
CtpoeHue Mosieky/ibl GeH3071a. OeH30/1a K pacTBOpY CTpOeHHe MOJIeKYJIbl OeH3071a; HOBOTO c.55
XuMHYecKue CBONCTBa: rOpeHue, repMaHraHara Kamms 1 | YMmertb MaTepurana ynp.1,2
rajoreHpoBaHye, HUTPOBAHHE. OpomHOi1 Bozie -Xapakmepus30eanb: XMUMHAYecKe
[MpumeHeHye GeH30/1a HA OCHOBE €ro cBoticTBa beH3oa
CBOWCTB -00ACHAMb 3aBUCUMOCTD
CBOMCTB OeH30/1a OT ero cocTaBa u
CTpOeHust
12 CucreMaTu3sanys u O60611eHME §3-8,
06006111eH1e 3HAHUIT u MO/[TOTOBU
o Teme Ne 2. 3aKperieHne TbCA K
3HAHUMN KOHTPOJIBH
oii pabore
13 KonrposnbHast paborta
Ne 1 o Teme Ne 2
«YTneBoJ0pOoibl U UX
[IpUPOJHLIE Koutposs
WCTOYHUKW» MpOWeHHOT
0 MaTepHasa
Tema Ne 3. Kucaopodcodepiicaujue coeOuHeHUs U UX HAXoxcoeHue @ jcueoll npupode (11uacoe)
14 CriupTsl Eouncmeo xumuueckol opaaHu3ayuu 3HaTL/TIOHUMATh N3yuenue JIeKLIUS 89, c. 63-
JHCUBBLX OP2AHU3MOS. -XMMHUYeCKOe MOHATHE: HOBOT'O 73
Kucnopogcopepskaiiye coeMHEHUS: (hyHKIMOHA/TbHAS TPYIINa CIIUPTOB | MaTepHasia ymp.1-3,5
OJJHO- U MHOT'0aTOMHbIe CITHPTHI: COCTaB, -BellleCTBa: 3TaHOJI, [TIUL[ePUH
CTpOeHHe, HOMeHK/IaTypa, U30MepHsl. yMeTb
TIpeficTaB/ieHre O BOJJOPOAHOMN CBSI3U. -Ha3bIBaTh CIIMPTEI To
¢u3nyeckre CBONCTBA MeTaHOIA U «TPUBHAbHON» WIIH
3TaHoJIa, WX (HU3NO0JIOTUeCcKoe AelCTBIe MEXXIYHapOJHOW HOMEHK/IAType;
Ha OpraHu3M. Nojy4YeHue 3TaHo/a -Ompe/e/IsiTh IPUHA/JIEXXHOCTh
OpO’keHHeM TJIFOKO3bI ¥ THIpaTaLiei Bell|eCTB K K/1acCy CIIUPTOB
3TUJIeHA. TTIUL[ePYH KaK Ipe/iCTaBUTeb
MHOT'0aTOMHBIX CITUPTOB.
15 Xumuueckue XuMHUuecKre CBOMCTBA 3TaHO/A: TOPeHue, Ymerns N3yuenue JIeKLUs §9c. 63 -
CBOWCTBA CITUPTOB B3auMO/IeficTBUe ¢ HaTpueM, obpa3zoBanue | M. OkucieHue -Xapakmepu308amb CTPOEHUE U HOBOT'O 73
TIPOCTBIX U CIIOXKHBIX 3(HPOB, OKUC/IEHWe | 3TaHO/a B alnbJerus XUMHUUEeCKHe CBOKCTBA CITUPTOB MaTepuana ynp.11-13
B anbJieTufl, BHyMpUMOAEKY/1APHAS -005ICHSIMb 3aBVCUMOCTb
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Oecudpamayusi. KauectBeHHast peakijysi Ha CBOWCTB CIUPTOB OT WX COCTaBa U
MHOT'0aTOMHbIe CITUPTHL. [IprMeHeHue JI. CBoiicTBa CTPOEeHHUSI;
3TaHoJIa U TJIMLIepUHAa Ha OCHOBE UX T/IMLiepuHa -8bINO/AHSIMb XUMUYeCKuUll
CBOMCTB. AJIKOTO/IM3M, ero ToC/eJCTBUS 3KCnepuMeHm 10 Pacrio3HaBaHUIO
Y TIpeAyTIpex/ieHue MHOT'OTOMHBIX CITUPTOB
16 ®deHon CocTaB ¥ CTpoeHUe MOJIEKYJIbI PeHoa. A. Konnekuys Wcnonb30BaTh NpUoOpeTeHHbIe | V3yueHue Jlekuus 810, c 74-
IMonyueHue deHOIa KOKCOBaHUEM «KameHHBbIH yroJib U 3HAHUA U YMeHUs JJis HOBOT'O 78 ynp.1-3
KaMmeHHoro yriisi. dusnyeckue 1 TIPOAYKTHI €T0 -Ge3omnacHoro obpaiieHust MaTepuasna
XUMHUECKHe CBOMCTBA: B3aUMO/IEHCTBHe C | mepepaboTKu» theHosOM;
TUIPOKCUZIOM HaTpHs U a30THOM . KauectBeHHBIE -7171s1 OLIeHKU BAUSIHUS (peHosIa Ha
KUCJIOTOM, peakyusi NOAUKOHOeHCcayuu. peakuyu Ha dheHon OpraHu3M ueJl. U [Ip.JKUBbIe
ITpumMeHeHre dbeHOIa HA OCHOBE CBOMCTB OpraHu3Mbl
17 Anbpernzpl ®dopmanbieruj, alieTaabieruj: cocTas, . Peakius 3HaTh/MIOHUMATh N3yuenne Jlekuus 811 ¢.80
CTpOeHUe MOJIeKYJI, TTo/TyueHHe «cepebpsiHOTO -XUuMu4YecKue noHsmusi: HOBOT'O ynp.1-3
OKHCJIeHHEeM COOTBETCTBYIOIIUX CITUPTOB, | 3epKaia» (yHKIMOHa/IbHAs IPyTIa MaTepuasna
¢u3nyeckre CBONCTBA; anbIeTUI0B
XUMUYeCKHe CBOMCTBa (OKHUC/IeHNe B . Okucnenve Ymetn
COOTBETCTBYIOLYIO KUCIOTY U anblierufioB C -HA3b16aMb ajIbJIeTUJIbI o
BOCCTaHOBJIEHHE B COOTBETCTBYIOLLUI MOMOLbIO TUPOKCU/IA | «TPUBUATBHON» WU
cnupT). [IpumeHeHue anberuoB Ha meau (IT) MeXXYHapOJHOW HOMEHK/AType;
OCHOBe UX CBOMCTB -onpede/isimb TIPUHA/IEKHOCTh
BeIIleCTB K K/1acCy albJeruioB
-XapaKTepH30BaTh CTPOeHUe U
XUMHUUEeCKHe CBOMCTBa
dhopmasnbaerusia u ateTaabaeruia
-00BACHATH 3aBUCUMOCTh
CBOMCTB a/bJerujoB OT COCTaBa U
CTpOeHUsI
-8bINO/HAMb XUMUYECKUL
3KCnepuMeHm 110 pacrio3HaBaHUIO
anbJIeTH/IOB
18 Kap6oHoBbIe OJHOOCHOBHBIE KapOOHOBBIE KUCIOTHI - JI. CBoiicTBa 3HaTh/TIOHMMATh N3yuenue Jlekuus 812 c.84-
KHUCTIOTBI YKCyCHasi KUC/I0Ta: COCTaB U CTPOeHHe YKCYCHOW KHC/IOTBI -XUMUYecKue NnoHsAmus1: HOBOT'O 90
MOJIEKY/TbI, TTIOTyYeHUe OKHUC/IEHUeM (yHKIMOHA/TbHASI TPYTINa Marepuasa ymp.3,6,8
aleTanbJeruja, XuMuueckre CBONCTBa KapOOHOBBIX KMCJIOT, COCTaB MbL/Ia
(oO1Me c HeopraHMUeCKUMH KHAC/IOTaMU, YMmetb
peakuys sTepudukanyn). [lpumeHeHue -Ha3bl8amMb YKCYCHYIO KUCJIOTY
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. T10 Me’K/IlyHapOJHOM
[TaneMUTUHOBAS ¥ CTeaPUHOBAsT KUCIOTHI HOMeHKJIaType
— TIpe/ICTaBUTE/TH BBICIITNX >KUPHBIX -onpede/isimbp TIPUHA/TIEKHOCTh
KHCIOT. BEIIIeCTB K K/1acCy KapOOHOBBIX
KUCJIOT
-Xapakmepu3oeamsp CTPOeHUE U
XUMHUeCKHe CBONCTBA YKCYCHOM
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KHUCJIOTBI
-00'BACHATH 3aBUCUMOCTD
CBOWCTB YKCYCHOM KUC/IOTHI OT
cocTaBa U CTPOeHHs
-8bINO/HSIMb XUMUYeCKUll
3KCnepuMeHm I0 pacro3HaBaHUIO
KapOOHOBBIX KHCJIOT
19 CnoxxHble 3¢UpHIL. [MonyueHue C/I0XKHBIX 3(UPOB peakLueit . Konnekuus Ymetsb N3yuenne Jlekuys 813,
5TepuGUKaliK; HaX0X/eHre B IPUPO/E; 3(UPHBIX Mace -Ha3bleamb CI0>KHbIE 3(UPBI 110 HOBOTO 3amnucy,
3HaueHye. [IpuMeHeHHe CIIOKHBIX 3(pUPOB «TPUBHAbHON» WIIH MaTepuasna JOKIazpl,
Ha OCHOBe CBOMCTB. MEXXIYHapOJHOW HOMeHK/IaType mp.1,2
-onpede/isimbp TIPUHA/TIEKHOCTh
BeILeCTB K K/1aCCy CI0XKHBIX
3¢upoB
20 JKupel Haxoxpenuve B npupoge. Cocras >KUpOB; JI. CBoiicTBa )KHPOB Ymetb N3yuenue JIeKLIUst 813 ymp.7
XUMHUEeCcKHe CBOMCTBA: TH/pPO/n3 -onpedessimb TIPUHA/|TIEXKHOCTh HOBOTO
(ombUIEHME) U TU/JPUPOBaHUe >KUAKUX BeIIIeCTB K K/1aCCy >KUPOB Marepurana
>kupoB. [IprMeHeHNe )XHPOB Ha OCHOBE -Xapakmepu3oeamb CTPOeHUe U
CBOWCTB. Mbla. XUMHUUYECKHe CBOKCTBA )KUPOB
21 YrneBo/ibl YrneBoppl, ux Kinaccudukaiys. [ToHsTre . O3HaKoMeHue ¢ 3HATh/IIOHUMATh N3yuenne Jlekuus §14,
0 peaxLUsIX MOJMKOH/eHCaluu oOpasLiamMH YI7IeBOZI0B | BaKHEHINWe YIIeBOJbI: [VII0K03a, | HOBOTO 3anucu
(mpeBpalrieHue IIFOKO3bI B TIO/IMCAXapyz,) caxapo3a, KpaxmaJs, KjaeTJyaTka MaTrepurana
Y TUApoJM3a (TipeBpalljeHue JI. CpoiicTBa yMeTb
roJiMcaxapyfia B IJIFOKO03Y). 3HaueHue Kpaxmarsna -00BACHATH XUMHUYECKHEe
YI/IeBOZOB B )KUBOW IIPUPOJE U )KU3HU SIBJIEHUs], IPOUCXOAALIHE C
yeJjioBeKa yIJIeBOZlaMH B IIpUPOJie
-BBINOJIHATh XUMHYECKUH
JKCIepUMeHT I10 PaCcrio3HaBaHUIO
Kpaxmasna
22 I'mroko3a I'moko3a — BelecTBO C JBOMCTBEHHON JI. CBOMCTBA yMeThb N3yuenue Jlekuust 814, ynip.1-
(byHKIMeH - ayb/1eTuAOCITHPT. TJIIOKO03bI -XapaKTepH30BaTh: XUMHYeCKHe | HOBOrO 4
XuMHUUecKue CBOMCTBA I/IFOKO3bI: CBOICTBA I/IIOKO3bI MaTepuana
OKHCJIeHHe B TTFOKOHOBYIO KUCJIOTY, -00BACHATH 3aBHCHMOCTH
BOCCTaHOBJIEHHE B COPOUT, CTUPTOBOE CBOJCTB I'JIIOKO3BI 0T COCTaBa U
6poskeHue. IIppuMeHeHMe I/I0KO3bI HA CTpOeHHUsI
OCHOBe CBOMCTB -BBINOTHATH XUMHUYeCKHI
IKCIIepUMEeHT 110
pacno3HaBaHUHK) IJIIOKO03bI
23 Cucrematu3aiys u O600611eHre | ceMUHAp §9-15
0000I11IeHHEe 3HAHUI u
o Teme Ne 3. 3aKperieHue
3HaHUMN
24 KontposibHas pabota
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Ne 2 no Teme Ne3
«Kucnopogconepka
11je opraHuyeckye
COoe/IJUHeHUs U UX
HaXoX/|eHe B
JKUBOYW NpUpPOJie»
Tema Ne 4. A3omcodepiicaujue opeaHuyecKue coeOUHeHUsl U UX HaxoxcoeHue @ Jcueoll npupode (5uacos)
25 AMUHBI. AHWIMH [MousTre 06 aMUHAX KaK OPraHUUeCKUX . Peakijusi anunvHa ¢ | YmeTb N3yuenue Jlekuust §16 3anucu
OCHOBaHUSIX. AHWINH — apOMaTUYeCKUN OpoMHOI1 BoZOM -onpedessimb TIPUHA/ITIEXXHOCTh HOBOT'O ymp.1,2,4,
aMMH: COCTaB U CTPOEHUE; No/syueHue Bell|eCTB K K/1aCCy aMHUHOB MaTepuana c.1
peakyueli 3uHuHA, IPUMeHeHHe aHU/IMHA
26 AMHHOKUC/IOTBI Cocras, CTpoeHHe, HOMEHK/IaTypa, Ymetsb N3yuenue Jlekuyst 817 c. 122-
¢usnueckrie cBONMCTBa. AMUHOKUCIOTBI — -HA3b16aMb AMUHOKUCJIOTHI 110 HOBOTO 127,
ampoTepHble OpraHuyuecKre coeJUHeHMsI: «TPUBHUAbHON» WIIH Marepurana 3amnmcy,
B3alMO/IeMICTBHE CO ILle/I04aMH, MeXXYHapOJHOU HOMeHK/1aType yup 1,2 ¢
KHUC/I0TaMH, IPYT C IPYroM (peakLys -onpedessimb TIPUHA/|TIEXXHOCTH 134
NoJIMKOHeHcaluu). [lenTuHas CBA3b U BeIIIeCTB K K/accy
nosiunentuapl. [IppumeHeHve aMHUHOKHUCJIOT
aMHUHOKHCJ/IOT Ha OCHOBE MX CBOJCTB. - Xapakmepu306amb CTPOeHUe 1
XUMUYecKHe CBOMCTBa
aMHMHOKHC/IOT
27 benku [MonyyeHre 6GeJIKOB peakLuei . I'opeHue ntuusero | Ymersb N3yuenue Jlekuus 8§17
TI0JIMKOH/IeHCal[U1 aMUHOKHCIOT. repa ¥ LIepCcTSIHOU -Xapakmepu3oeamsp CTPOeHUe U HOBOT'O ynp.4,6,7
[lepBryHas, BTOpUYHAsa U TpeTUYHAsA HUTU XUMHWYECKHe CBOMCTBa Oe/KOB MaTepuana
CTPYKTYpbI 6enKoB. XUMHUecKre -8bINO/AHAMb XUMUYECKULL
cBoiicTBa OesKoB: ropeHue, feHatypauus, | JI. CoiictBa GeskoB 3KCnepuMeHm TI0 Paclio3HaBaHUI0
TMJPOJIM3 U LIBeTHbIE Peakluu. GenkoB
28 I'enetnueckas cBa3b | CocTaBieHVe YpaBHEHUM XUMAYECKHUX . Ilpespaiuienus: Ymernb O6o061eHne | ceMyUHap 3arucy,
MeXJy KjlaccaMu peakLyi K cxemaMm IpeBpalljeHH, 3TaHOJI — 3TUJIEH — -Xapakmepu3oeamsb CTPOeHUe U u c.234
OpraHuuecKux OTpaKaroILMX FeHeTUUEeCKYIO CBS3b MEX[Y | STUJIEHIIMKO/b — XUMHUECKUe CBOVCTBA U3YUYEeHHBIX | 3aKperjieHue ynp.10
coefluHeHUH K/lacCaM{ OpraHN4ecKUX BelllecTB. STUMEHIJIUKOJIAT MeJj | OpraHn4YeCcKuX coeJUHeHUH 3HaHUN
(IT); aTaHON — 3TaHAH
— 3TaHOBasi KMC/I0Ta
29 IMpakTuueckas ITpaeuna 6e30macHOCTH Mpy paboTe C Ymets O600611eHne
pabota Ne 1 PemieHue | eKUMH, FOPIOYMMH U TOKCUYHBIMU -8bINO/IHAMb XUMUYECKUL u
9KCIIepUMeHTalbHBIX | BelllecTBaMU. KauecTBeHHBIN U 3KCnepuMeHm TI0 Paclio3HaBaHUIO | 3aKperieHue
3ajla4y Ha KOJINUeCTBeHHbIN aHa/Iu3 BelllecTB. Ba)KHEMIIINX OpraHuvyecKux 3HaHUN
nzleHTUUKALIo OrnpefiesieHre xapakTepa Cpefpbl. Bell|eCTB
OpraHn4ecKux Wnpukaropsl. KauecTBeHHbIe peakijy Ha 3HaTh KaueCcTBeHHbIE peakl[i1 Ha
coeluHeHUH OT/le/IbHbIe K/IaCChl OPraHNYeCcKuX OT/le/IbHbIe K/1aCChl OpraHnvYecKuxX
COeJIMHeHUH. CoeJIMHeHUI.
Tema Ne 5. Xumus u xcusHb (2 uaca)
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30 DepmeHmbl depmeHmbl — bUOM02UUECKUe . Pasnoxxenue N3yuenue JIeKLus 819
Kamaauzamopbl 6eaK08oil npupoobl. NepoKcuzia Bofopoja HOBOTO 3amnucy,
OcobeHHOCMU (DYHKYUOHUPOBAHUS KaTasia30i CbIporo MaTepurana JOK/Iabl
¢epmermos. Ponb chepmenmos 8 Msica, KapTodesis
JiCU3HedesimeabHOCMU HCUBbIX OP2AHU3MO8
U HapoOHOM Xxo3sticmae. . Komnexius CMC,
coJiep KalxX 3H31MbI
31 XWMHUS U 3[,0pOBbeE. XuMHUecKoe 3arpsis3HeHe OKpy»Karolei . Konnekuus Hcrnonb3oBaTh MpUOOpeTeHHbIE N3yuenue JIeKLIUst 820
cpefibl U ero rocezAcTBus. [lonamue o BUTaMHHHBIX 3HaHUS U YMeHUs Ji71s HOBOTO 3amnmcy,
BumamuHbL. gumamuHax. Bumamunbt C u A. rpernapaTos 6e3omacHoro obpaiijeHus C Marepuasa JLOK/1a/1bl
TI'opmoHbiL. AsumamuHo3bl. IIonamue 0 20pMOHax. TOKCUYHBIMH BellleCTBaMH1
Jlekapcmea Hucyaun u adpeHanut. A. JomaruHss,
Ipogpunakmuka caxapHozo duabema. ynabopaTopHas U
Jlekapcmea. TIpobnembl, cés3aHHble ¢ aBTOMOOU/TbHAs
npuMeHeHuem 1eKapCmeeHHbIX anTeyvku
npenapamos. Hapkomuueckue gewjecmead.
Hapkomanus, npogpunakmuxa u 6opbba ¢
Hell.
Tema 6. UcKyccmeeHHble U cuHMemuy4ecKue opzaHuiecKue coeduHeHus (2 uaca)

32 WckyccTBeHHbIe [MonsiTre 06 UCKycCcTBeHHBIX ouMepax — || JI. O3HakomsieHue C 3HaTh/MIOHUMATh N3yuenue JIeKLIUst 3arucy,
TOTMepbI Ty1acTMaccax ¥ BOJIOKHaX. AljeTaTHBIN KOJUIeKLeit - eavicHellwiLe Mamepuanbl - HOBOTO JOK/abl
ITpakTHueckas 1I1e/IK ¥ BUCKO03a, X CBOMCTBA U TIaCTMAcC ¥ BOJIOKOH | MCKYCCTBEHHbIe BOJIOKHA U Marepurana
pabota Ne 2 TpUMeHeHue. I/1aCTMacChl
Pacnio3HaBaHue [MpaBusia 6e3omacHOCTH mpu paboTe C
racTMacce u e/IKMH, TOPIOYMMH U TOKCUYHBIMU
BOJIOKOH. BeljecTBamMU. KauecTBeHHBIN U

KOJIMUeCTBeHHbIV aHa/Iu3 BelecTB.

33 CuHTeTHUeCcKHe [ToHsTve 0 CUHTETUYECKUX TOJIUMepax — JI. O3HaKoMIIeHHEe C 3HaTb/MOHUMATH W3yuenue JIeKUUs 3arucy,
OopraHuyeckKue I/1acTMaccax, BOJIOKHaX, KayuyKax; uX KOJIJIeKLer - eavicHellwiue Mamepuanbl - HOBOT'O JIOKJIazibl
COeZIIHeHUS - KJ1accupUKaryis, oyueHue u M71aCTMACC, BOJIOKOH U | CHHTeTHYeCKHe BOJIOKHA, MaTepuana
T10JIUMEpHI TIpUMeHeHHe. KayuyKOB I171JaCTMacChl ¥ KayuyKu

34 O06o01eHME U O6061enve | ceMUHap
cucTeMaTH3aLys u
3HaHUH 110 Kypcy 3aKpervieHue
OpraHNuYecKOd XUMUU 3HAHUI

NTOI'O: 34 uaca
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1. TInaH BHeK/jacCHOW PpaboOTHI MO MpeMeTy:

8.1. PaboTa ¢ cw/IbHBIMM yUeHUKaMH (B TeUeHHe Toja)

8.2. PaboTa co crabpiMu yueHHKaMU (B TeUeHHe ro/ia)

8.3. [ToaroTroBka v NpoBeJieHUe LLIKOIbHOM O0JMMIMA/bI (1 ueTBepTh)

8.4. [ToAroToBKa yyauuxcs K y4acTHI0 B MyHULMMATIbHOW ouMIiiaze (2 4UeTBepTh)

8.5 IloAroroBka yuammxcsi K y4aCTHUIO B IIKOJbHOM M MYHULMMNA/JbHOM HAyYHO-TIPAKTUUECKON
KOH(epeHLIMH.

8.6 YuacTture B ripeJMeTHOM JleKaJJHUKeE.

2. MaTepl/IaﬂbHO-TEXHI/I‘IECKOE )5 I/IHQDOQM&QHOHHO-TEXHH‘[ECKOE obecrieyeHue:

1. Crnernpanu3upoBaHHBIN KIacC XMMUH (1ab0paHTCKas, BBITSDKHOW 1IKad, 0CKa, TPOEKTOop,
KOMITbIOTEPbI, HOYTOYK).

2. CreHppr:
-«ITepuopnueckas cucrema [.11. MenzieneeBa»
-«Tabnmiia pacTBOPUMOCTH»

3. XuMryeckoe 000pyZioBaHUe 1 PeaKTHUBHI.

4. IIpoTuBOMNOKApHas CUTHAIU3ALUS.

5. lHTepakTrBHOE 000py/J0BaHKE KOMITBIOTEPHOTO KJ/lacca, UHTePHET Pecypchl.
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ITOSACHUTEJ/IbHASA 3AIINCKA

Hacrosiiiasi mporpamMma cocTae/ieHa [Jis ydyarquxcss XuMuu 11 KmaccoB 001ieo0Opa3oBaTesibHBIX YUPeXIeHUH Ha
6a3zoBom ypoBHe 34 u/rof (1 u/Hen.).

[JaHHBIN KypC yyaliyecst U3yJaroT 1ocjie Kypca XUMHUH 711 8—9 K/1accoB, T/je OHY TT03HAKOMIJIMCEH C BaXKHEHIIIMMU
XUMWUYECKUMH TIOHSITUSIMM, HEOPTaHMYEeCKVMHU U OPraHUUeCKUMH BEIEeCTBAMH, TIPUMEHSIEMBbIMY B MTPOMBIILLIEHHOCTH U B
MIOBCeAHEBHOMN KU3HHU.

Vi3yueHrie Xx¥Muu B cTapliield Kosie Ha 6a30BOM ypOBHe HarpasJ/ieHo:

* Ha OCBOEHHE 3HAaHWUM O XUMUUECKOW COCTaBJISOL[eM ecTeCTBeHHO-HAayYHON KapTHHBI MHpPA, O BaKHEHIINX
XUMHWYECKHUX MOHSATHSX, 3aKOHaX 1 TeOpUsX;

* Ha OB/IAJileHHe YMEHWsSMU TPUMEHSTh TMOMydYeHHbIe 3HAHUS AT OOBSICHEHWs pa3HO0Opa3sHbIX XUMHYECKUX
SIBJIeHUM 1 CBOWCTB BeIL|eCTB, //Is OLleHKH PO/M XWMHM B Pa3BUTHHM COBPEMEHHBIX TEXHOJIOTHH W TIOSyYeHHH HOBBIX
MaTepuasos;

* Ha pa3BUTHe TI03HABATebHBIX WHTEPECOB W MHTe/UIEKTYaJbHBIX CIIOCOOHOCTEH B IMpOLIeCCe CaMOCTOSITeTLHOTO
nprobpeTeHNsT XUMWUECKUX 3HAaHMHA C HCIIOAb30BaHMEM pa3IWyHBIX HCTOUYHMKOB HH(OpMayd, B TOM 4HCIIe
KOMIbIOTEPHBIX;

* Ha BOCMHMTaHWe YOEXKIEeHHOCTH B MO3UTHBHOW POJIM XUMHH B >KHU3HH COBPEMEHHOro 00IecTBa, HeoOX0AUMOCTH
XUMHWYeCKH TPAMOTHOTO OTHOILIEHHSI K CBOEMY 3[J0POBBIO 1 OKpY)KarolLeli cpeie;

* Ha TIpYIMEeHeHHe TOTyYeHHbIX 3HaHUM ¥ YMeHU /1711 6€30TacHOro MCT0/Tb30BaHusl BELIeCTB U MaTepranoB B OBITY,
CeJbCKOM  XO3fICTBE W Ha I[IPOM3BOACTBE, JJ/I DeIIeHWs NpPakKTUYeCKUX 3aflad B TIOBCeJHEBHOW JKWU3HU, [Is
TIpeIyTIpeXX/IeHNs1 sIB/IeHNH, HAHOCSIIMX BPeJ 3J0POBBIO UelloBeKa U OKpYsKatolllel cpee.

TpeboBaHUs K 3HAHUSIM, YMEHHUSIM M HaBbIKaM, KOTOPBIMHU JIO/DKHBI 00/1a/1aTh yUaljiecs mocie
H3yueHus Kypca:
3Hamb / NOHUMams :

v po/ib XMMHUH B €CTeCTBO3HAHHHM, €e CBS3b C [PYTMMH eCTeCTBeHHBIMU HayKaMu, 3HaUeHHe B
>KA3HU COBPEMEHHOTO 00I11eCTBa;

v BaxkHelIle XUMUUYeCKHe TIOHATHS: BEel|eCTBO, XMMUUECKUM 3/IeMEeHT, aToOM, MOJIeKy/Ia, Macca
aTOMOB U MOJIEKYJ/, WOH, PaJidKas, a/JJOTPOIMs, HYKIUAbI W W30TOIbl, aTOMHbIE S-, p-, d-
opOWTaM, XUMHUUeCKasi CBsI3b, 3/IeKTPOOTPHUIIATE/IbHOCTb, BAaIeHTHOCTb, CTEIIeHb OKHC/IEHMS,
TIPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKY/, MOJib, MOJIIpHasi Macca, MOJISIpHBIM 00beM, BelljecTBa
MOJIEKY/ISIPHOTO Y HEMOJIEKY/ISIPHOT'O CTPOEeHUSI, JUCTIePCHbIe CUCTEeMbl, UCTUHHBIE PACTBOPHI,
37IeKTPOJIMTUYECKasi JUCCOLIMALIUS, KUC/JIOTHO-OCHOBHBIE peaklMM B BOJHBIX pacTBOpax,
TM/IDO/IU3, OKHCTeHWe M BOCCTAaHOB/IEHWE, CKOPOCTh XUMHYECKOM peaki[id, MeXaHU3M
peaki[uu, KaTaaus, TeryioBoi 3¢ deKT peakijuy, XUMUUeCKOe paBHOBeCHe, YIIepOJHBIN CKeJleT,
(yHKI[MOHa/IbHAs TPyMIa, FOMOJIOTUS], CTPYKTYpPHasi U30Mepusi, OCHOBHbIe THUIIbl peakliii B
HeopraHW4yecKol U OpraHu4eckour X1UMUH;

v OCHOBHBIE 3aKOHBI XMMUM: 3aKOH COXPaHeHMsI MaCChl BEIL[eCTB, ePUOJUUECKUI 3aKOH, 3aKOH
TOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo;

v\ OCHOBHbIE TEOPUM XUMUH: CTDOEHMSI aToMa, XUMHUYECKOH CBf3M, 3/IeKTPOJIMTUYECKOM
JWCCOLMALIMY, KUCIOT WM OCHOBaHWMW, CTPOEHHUsI OpraHWYeCcKWX COeJUHEHHH, XUMHUUeCKYHO
KWUHETUKY U XUMUUeCKYI0 TepMOJMHAMUKY;

K/IacCU(UKALIMIO0 1 HOMEHK/IaTypy HeopraHu4eCKUX U OpraHnyeckux coeIMHeHuH;

TIPUPO/IHBIE UICTOUHUKHU YTJIEBOIOPOZOB 1 CIIOCOOBI X TIepepaboTKY;

Bell[eCTBa U MaTepuaJbl, LIMPOKO UCMOJb3yeMble B MPAKTUKe: OCHOBHbIE MeTasulbl U CIIaBhbl,
rpaduT, KBapl], CTEK/IO, [IeMeHT, MUHEepa/bHble YA0OpeHHs], MUHEPa/JbHble U OpraHH4ecKHe
KUC/IOTBI, 11leJIOYM, aMMMAaK, YIJIeBOAOpOAbl, (eHOn, aHWIWH, MeTaHOJ, 3TaHO/,
STU/IEHT/IUKO/b, T/JWLepUH, GopMasblerusi, aleTanbJeru]], aleToH, TJI0Ko3a, caxapo3sa,
KpaxmaJi, KleTuaTka, aMUHOKHUC/IOThI, Oe/IKU, NCKYCCTBEeHHbIe BOJIOKHA, KayUyKH, IJIaCTMaCChI,
JKUPBI, MbIJIa ¥ MOIOILIe CPe/ICTBa;

Ymemb:

v/ Ha3bIBaTh M3yUYeHHLIe BEL|eCTBa 10 «TPUBUAILHOM» U MEXKIYHAPOAHONM HOMEHK/IATypaM;

v’ OIlpefie/iATh: BaJIeHTHOCTh W CTeIeHb OKHC/IEHWsS XMMWUECKHX 3/IeMEHTOB, 3apsi WOHA, THII
XUMHYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOeHHEe MOJIeKY/, THUI KPUCTa//TMUeCKOU pellleTKH,
XapakTep cCpeJbl B BOJHBIX pacTBOpaX, OKWUC/IWTeIb W BOCCTAHOBUTE/b, HaripaBjieHUe
CMeIlleHUs paBHOBeCHs T10J, BUSHHEM pa3/MyHbIX (PAKTOpOB, H30Mepbl M TOMOJIOTH,
TIPUHA/JIe)KHOCTh BeIeCTB K Ppa3/IMUHbIM KjacCaM OpraHUueCKUX COeJuHEeHUH, XapakTep
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B3aUMHOI'0 BJ/IMSIHUSI aTOMOB B MOJIEKY/1aX, THUIbl peaklMii B HEOPraHWu4eCKOl U OpraHn4yeckKou
XUMUUY;

v’ XapaKTepu3oBaThb: S- , p- U d-3/IeMEHTBI TI0 WX TIOJIOKEHHI0O B TIEPUOJINUYECKON CHCTeMe
IO.M.MeHpeneeBa; o0Iie XMMUUYeCKre CBOWCTBA MeTa/lJIOB, HEMETA/JIOB, OCHOBHBIX K/IaCCOB
HEOPraHWYeCKHWX COeJMHeHWM; CTpOeHHWe U CBOWMCTBA OpPraHUYECKUX  COeJMHEeHUM
(yrneBosi0pofioB, CIIUPTOB, (EHOJIOB, anbJerH/I0B U KeTOHOB, KADOOHOBBIX KHCJIOT, aMUHOB,
aMUHOKMCJIOT U yTJIeBO/I0B);

V' 0OBSICHSATH: 3aBUCMMOCTh CBOMCTB XMMHUECKOTO 3/IeMEeHTa U 00pAa30BaHHBIX UM BEIECTB OT
MOJIO)KeHUs1 B niepuopuueckort cucrteme .M. MeHjeneeBa; 3aBUCMMOCTb CBOMCTB
HEOpraHMYeCKNX BeIeCTB OT WX COCTaBa M CTPOeHUs; MPUPOAY U CrocoObl oOpa3oBaHMs
XMMHWUECKON CBSI3U; 3aBUCMMOCTb CKOPOCTH XMMHYECKOW peakLMyd OT pa3/MYHbIX (PaKTOPOB,
PeaKIMIOHHOM CTIOCOOHOCTH OPraHNUeCKUX COeJUHEHUI OT CTPOEHHS MX MOJIEKYT;

V' BBINOJIHATD XUMHUYECKHI 3KCIIEPUMEHT T10: PACliO3HABAHUIO BAKHEHIIMX HEOPraHWUeCKuX H

OpraHuuecKuX BeIleCTB; MOIYYeHHUI0 KOHKDPETHBIX BeIeCTB, OTHOCSILMXCS K H3yueHHbIM

KJ/laccaM COeZIUHeHUH;

MIPOBOJUTH pacueThl 10 XUMUUECKUM (OpMyJsiaM U ypaBHEHUSIM peakLivy;

OCYILL[eCTBJISITh CAMOCTOSITE/TbHBIM TMOMCK HMH(OpMaLuu (XMMHAYeCKOHM, 3KOI0rudeckod, o6

yueOHBIX 3aBeZleHMsiIX M BOCTPeOOBaHHBIX Tpodeccusx) € WCIOIb30BAaHUEM Pa3TAYHBIX

VCTOUHUKOB (CTIpaBOYHBIX, HAyUHBIX W HAYUYHO-TIOMYJ/SIPHBIX M3/IaHUM, KOMITbIOTEPHBIX 0a3

JIAHHBIX, pecypcoB MHTepHeTa); MUCII0/Ib30BaTh KOMITbIOTEPHBIE TEXHOIOTHH AJisi 00paboTKH 1

nepejauy MH(OPMaLMKY U ee Mpe/iCTaB/IeHus B pa3/IMuHbIX (popmax;

Hcnonb3oeamb npuobpemeHHble 3HAHUS U YMeHUsl 8 npakmuueckol OesimeabHOCMU U

No0BCeOHEeHOll HCU3HU O/

v ToHWMaHus Tr00a/MbHBIX TMPOGJIEM, CTOSIIUX T[epeli UeJ0BEUeCTBOM: JKOJOTHUECKHX,
SHEepreTUYeCcKrX U ChIPbeBbIX;
v’ TIOCTOSIHHOM CaMOCTOSITE/TbHOM 3a00ThI O COXPAaHEHHM OJIAarONMpPHUSTHON MPUPOJHONW Cpeabl B

MeCTe CBOero MpoyKUBaHUS;

00BbsICHEHUS] XUIMUYeCKUX SIBJIEHHUH, POMCXOASIINX B TPUPO/ie, OBITY ¥ Ha TTPOU3BO/CTBE;

5KO0JIOTUYECKY TPaMOTHOTO TIOBe/IeHUs B OKPY Katolllel cpefie;

OLIeHKHM BJ/IMSIHUS XMMHYECKOIO 3arpsi3HeHHsl OKpYsKarolllel cpe/ibl Ha OpraHM3M 4YejiOBeKa U

[ pyrye )XUBble OpraHu3MBbl;

6e3omacHoM paboThI C BellecTBaMH B labopaTopuu, ObITY U Ha TPOM3BO/ICTRE;

COXpaHeHHs ¥ YKpeIjieH!si COOCTBEHHOTO 3/]0POBbsI 1 UJIeHOB CEMbH;

pacro3HaBaHus U UJeHTU(UKALMY BXKHENIINX BellleCTB U MaTepuaJsioB;

OLIeHKU KauecTBa NMUThEBOW BO/Ibl M OT/e/IbHBIX THUILEBLIX ITPO/yKTOB;

KPUTUUECKON OLIeHKHM [OCTOBEPHOCTM XUMUUeCcKoW wuHdopMaluy, TOCTynawlmed u3

Pa3IMUHBbIX UCTOYHUKOB

AN

ASRNAN

ANANENENEN

Ocy1ecTB/IeHHEe TeKyIero KOHTpoJis

TpeboBaHUs K YPOBHIO TIOJITOTOBKUA 00YYaIOIUXCS TI0 XUMHU — YCTaHOBJIEHHBIE CTaH[aPTOM
pe3y/sbTaThl OCBOEHHS BBIMYCKHUKaMH 00s3aTe/IbHOT0 MHUHUMyMa ¢efepaJbHOr0 KOMITOHEeHTa
roCyJapCTBEHHOTO CTaHZapTa o0Iero o0Opa3oBaHMsI IO XWUMHH, HEOOXOJUMbIe i TIO/TyUeHHUs
rOCy/IapCTBEHHOTO JIOKyMeHTa O [JOCTUTHYTOM YpOBHe oO0iero oOpa3oBaHusi. TpeboBaHus
pa3paboTaHbl B COOTBETCTBUHM C 00si3aTe/lbHBIM MUHUMYMOM, TPEEMCTBEHHBI 10 CTYIMEHsIM 001I[ero
obOpa3oBaHMss W yueOHBIM TMpeAMeTaM. TpeOoBaHWS 3a[alOTCS B JIeSITeIbHOCTHOM dopMe U
OTIpPeJIeJISIIOT, UTO B pe3y/bTaTe W3yuyeHUs XUMHUM y4Jalllecsl JO/DKHbI 3HaTh, YMETbh, UCTIOb30BaTh B
TIPAaKTUYeCKOU iesATeIbHOCTH 1 TTOBCeJHEBHOM U3HU. TpeOoBaHuUs C/Ty>KaT OCHOBOM [yt pa3paboTKu
KOHTPOJ/IbHO-MU3MEPUTE/IbHBIX MaTePHUAasIOB TI0 XUMHH, KOTOPbIE MCIIOJ/Ib3YIOTCS TIPU TOCYAapCTBEHHOM
aTTeCTalluyd BBIMTYCKHUKOB 00pa30BaTe/IbHBIX YUPEXIeHUM, peaM3yroldX IMPOrpaMMbl OCHOBHOTO
ob111ero v cpeHero (MoJiHOro) 0011ero o6pa3oBaHusl.

TemaTnuecKuii KOHTPOJIb OCYIIECTBIISIETCS 110 3aBepIlleHnH KpymnmHoro 6710ka (Temel) B opme
KOHTPOJ/IbHOUM pabOThI MJTH TECTUPOBAHHUSI.
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WTOroBbIM KOHTPOJIb OCYILECTB/ISIETCS 10 3aBeplleHrHd Y4eOHOro Marepuana B (OpMe,
orpezensieMoii [TooykeHreM 06pa30BaTebHOTO YUPEXK/EHHUs - KOHTPOJIBHOU PaboThI.

OpraHuzaiysi ¥ KOHTPOJIb 3a BCEMU BHU/]aMU TIMCbMEHHBIX PabOT OCYIECTB/ISIETCS HAa OCHOBE
eJMHBbIX TPeOOBaHMIi K YCTHOU U MMCbMEHHOM Peur yualrxcsl.

OCHOBHBIMM BH/IaMM KJIACCHBIX W /IOMAIllHUX MMUCbMEHHBIX paboT yual[uxcs SIBJSEOTCS
oOyuatoryie paboThl, K KOTOPBIM OTHOCSITCS:
TUIaHbI U KOHCTIEKTBI JIEKLIUHN YUUTeIs;
3a/1a4ud ¥ yTIpayKHEeHUs 110 XUMUH;
pedepaThbl 110 XUMUY;
OTBETHI Ha BOTIPOCHI TI0 XUMUWY;
OTYETHI 10 BBIMOTHEHHUIO JTaD0PaTOPHBIX OIBITOB U MPAKTUUECKUX paboT Mo XUMMUY;
JIOMalllHAe TBOpYeCcKHWe paboThl, KOTOpPbIe [AIOTCS 10 YCMOTPEHUIO YUWUTENs OT/e/bHBIM
yUal|uMCs;
COCTaB/IeHWe aHa/UTUUeCKuX | o0oOmiaronmx Tabmmi, cxeMm, KiactepoB u T.74. (6e3
KOIMMPOBAHUS TOTOBLIX TabJUIL U CXeM YUeOHUKOB).

AN N NN
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Copep:xaHue pa3fie/ioB M TeM y4eOHOro Kypca
11 knacc (1 yac B Hepennro, 34 yaca, U3 Hux 1 yac peseps)

Tema 1. CtpoeHnue BeiecTBa (15 yacoB)

ATOM - CNo)KHas yacTuLia. S1apo: NpOTOHBI U 3/1eKTPOHBL. M30TONbI. 3/eKTPOHbI. D/1eKTPOHHAs
000/10uKa. JHEPreTHUYeCKUH ypoBeHb. OpOuTtanu: s- U p-opburtanu. PacripejeseHre 3/1€KTPOHOB IO
JHEPreTUYeCKUM YPOBHSIM U opOuTassiM. DyieKTpOHHast KOH(UTyparyst aToma.

CoBpemMeHHOe TIOHATHE O XWMHYecKoM 3jemeHTe. CoBpeMeHHass (OpMy/IHMpOBKa
MepuoiMUeCcKOro 3akoHa. [IprurHa nepuoMUHOCTY B U3MEHEeHUH CBOMCTB XMMUYEeCKUX 3JIEMEHTOB.

Bugpl xumuueckoil cBsisu. KoBaseHTHasi, MOHHas1, MeTa/lZIlueckasi U BOJOpPO/IHasi XUMUUYEeCKre
CBSI3U. ArperaTHble COCTOSIHMS Bell|eCTBa. TUIbl KpUCTA/I/IMUeCKUX PELIETOK.

UucTblie BellleCTBa U CMECH.

JlabopatopHblii onbIT. 1.0MpefesieHre T KPUCTA/VIMUECKOM PelIfTKY BellleCcTBa U OMMcaHue
ero CBOMCTB. 2. O3HaKOMJIeHUe C KOJUIeKLUel MoMMepoB: M/1aCTMacC U BOJIOKOH U U3/ie/Iii U3 HUX.3.
7KécTkocTh BOABI. YCTpaHeHHe >KECTKOCTH BOAbL. 4. O3HaKOMJIeHHMe C MUHepajbHbIMUA BOJAMH. 5.
O3HakoMmJIeHHe C JUCITePCHbIMU CUCTEMaMHU.

HemoHcTpauyy. Pasnuubbie ¢dopmbl nepuoguueckoi cucremsl [I.M.MeHzaeneeBa. Mopenu
KPUCTa/VTHUeCKUX PeLIETOK XJIOpH/a HaTpus, aiMasa U rpaduta. Mozenb MOJIIPHOTO 00b&Ma ra3oB.
Tpu arperatHbIX COCTOSIHUSI BOJIBI.

[MTpaktuueckast pabora Nel. ITonyuenue, cobvpaHue U pacrio3HaBaHUe Ta30B.

Tema 2. XuMHuecKue peakiuu (9 yacoB)

Knaccudukaiusi XMMUUeCKUX peakLMil 10 YMC/Iy M COCTaBy pearupyroluX BeL[ecTB U
TIPO/IYKTOB PeaKklWu. PeakIu pa3/iokKeHUs, COelMHeHUs], 3aMellleHdss 1 oOMeHa B HeOopraHu4eCKOu
xuMmud. Knaccudukaiuss XUMHAYeCKUX peakuuil 1o TerioBoMy 3¢dekty. TepMoxumuueckue
ypaBHEHWS.

CKOpOCTb XMMHYeCKON peakluh. 3aBUCMMOCTb CKOPOCTH peakLMd OT KOHLIeHTpaLuH,
JIABJIEHUs], TEeMIIepaTypbl, TIPUPOALI DPearupyroluX BeIecTB, TUIOMAAU WX COTPUKOCHOBEHUS U
KaTa/iM3aTopa.

OOpaTtumble ¥ HeoOpaTHUMbIe peaki[ii. XUMHUUeCKOe PaBHOBECHE U CITOCOOBI ero CMeIleHHsT Ha
npy¥Mepe Toy4YeH sl aMMUaKa.

OKUC/INTE/TbHO-BOCCTAaHOBUTE/IbHBIE peakiui. OKUCIUTEeNb U BOCCTaHOBUTeb. OKHCIeHNe U
BOCCTaHOBJ/IeHHe. DJIeKTPO/IU3 paCTBOPOB U PACIZIaBOB 3/IEKTPOJIUTOB Ha MpUMepe XJI0Opu/ia HaTpUsl.

JTabopaTtopHble onbITHI. 1. Peakius 3amelrieHys MeZiM »Keie30M B pacTBope cynbdaTa meau (11).
2. TlonyueHune Kuc/Iopoja pasoyKeHHWeM TMepoKCHa BOAOpOZa C TIOMOILLbI0 JUOKCHJA MapraHua. 3.
[MTonyueHre BO/IOpO/ia B3aUMO/IeHICTBUEM KUC/IOTHI C IUHKOM.4. Pa3muuHbie Ciydau TUAPOJIK3a COJIEH.
5. 'ugponu3 X0py/OB U aLleTaToB 11[e/I0UYHBIX MeTaslyIoB.

HNemoHcTpauyu. TeryioBble siBIeHWST TIPU PAaCTBOPEHUH CEepPHOW KHUCJIOThHI W aMMHAUHOU
CeUTPhl. 3aBUCUMOCTb CKOPOCTH peakLiMd OT TPUPO/bl pearvpyroliuX BelLecTB Ha IpuMepe
B3aMMO/IEMCTBUSL PAaCTBOPOB PA3/MUHBIX KHUCIOT OAMHAKOBOW KOHI[EHTpAIlMd C OJWHAKOBBLIMH
KyCOUKaMHd I[MHKa W Ha TIpUMepe B3auUMOJEeMCTBUSI OJMHAKOBBIX KYCOUKOB pasHbIX MeTaJloB
( marHus, LMHKa, >Kejie3a) C PacTBOPOM COJISHOM KMC/IOThI. Pa3norkeHue Tepokcujia BOAoOpoja C
noMoIIbl0 Heopranndyeckux kartanu3aTopoB (FeCls, KI) u mpupogHbIX 0OOBEKTOB, COAEpIKaIUX
Kartasnaszy (cbipoe Msico, Kaptodesnb). IIpocTeiiiiiie OKUCIUTETbHO-BOCCTAHOBUTE/IbHBIE peaKI[UH:
B3aKMMO/Ie}CTBHe IIMHKA C COJISTHOM KMCJIOTOU U >Kene3a ¢ cynbdarom mMeau (I1)

Tema 3. BeiecTBa u ux coiicrBa (9 yacos)
MeTtasibl, B3aUMOZIEHICTBHE C HeMeTajlaMH, C BOZOHM, C pPacTBOpaMH KHCJIOT, C paCTBOpPaMH
coneii. Metannotepmusi. Koppo3susi MeTasyioB U Crioco0BbI 3aI{UTHI OT Heé.
Hewmetasiel. OKUC/TUTETBHBIE M BOCCTAaHOBUTEJ/IbHBIE CBOMCTBA HEMETAJIIOB.
Kucnortel. B3aumofieficTBe KHUC/IOT C MeTajlaMH, OKCHUJJaMH MeTaslioB, TUJPOKCHUIaMHU
METaJIOB, COJISIMHU U CTIMPTaMHU.
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OcHoBaHus. B3auMopelicTBUe C KUC/IOTaMM, KUCIOTHBIMHA OKCHUJAaMH, COJisiMU. Pa3yioxkeHue
HepacTBOPUMBIX OCHOBAHWM.

Cosn. CpesiHue, KUC/Ible, OCHOBHBIE.

['eHeTnyeckass CBsI3b MeXJAy KjlacCaMyd HeOpPraHWYeCcKUX W OpraHWuYeCcKUX BellecTB.
['eHeTnyeckuii psij MeTasia ¥ HemeTtasia. ['eHeTHUeckue psifibl OpraHUUeCKUX CoeZJMHeHUH.

JIabopaTopHsIe orbIThL. 1. VcmbITaHHe pacTBOPOB KUCJIOT, OCHOBAHHWH U COJIel MHANKATOPaMH.
2. [TonyueHvie ¥ CBOMCTBA HEPACTBOPHMMBIX OCHOBaHWH. 3. O3HaKOMJIEHME C KOJIJIEKL[Me MeTaslIoB. 4.
O3Hakom/IeHWe C KOJUIeKLMer HeMmeTa/ioB. 5. (O3HakOM/IeHMe C KOJUIeKLMeld KHUCIOT. 6.
O3HakoM/IeHHe C KOJUleKLjMel ocHOBaHUM. 7. O3HaKoM/IeHHe C KOJIJIeKIjiel MUHepasoB, Co/leprKalliux
CO/m

[Mpaktuueckass pabora Ne2. PelleHue SKCriepUMeHTa/NBHBIX 3aJau Ha UAeHTU(UKALIMIO
HeOpPraHUYeCKUX M OpraHu4yeCcKux COoeJMHeHUM.

Yue0HO-TeMaTHUYeCKHH IIJIaH

B mom uucne
Ne
Konuuecms npakmuyuecku KOHMPO/IbHb!
n/ Tema
0 4acos e e
n
pabombl pabombl
1 CrpoeHue BeljecTsa 15 1 1
2 XUMHYeCcKue peakLiuu 9 0 1
3 BerectBa 1 ux cBoiicTBa 9 1 1
4 PesepBHOe Bpems 1 0 0
nroro: 34 2 3
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IToypouHoe TemaTHuecKoe IUIaHMPOBaHUe yue0HOro marepuasna 11 knacca (1 yac B HepjeJ1o,
Bcero 34 uaca)

Tema ypoka

[Hara
TIPOBe/IeHUsI

ITo
(akt

y

ITo
M1aHy

OCHOBHBIE TTOHATHA

HowmartiHee
3a/jaHue

Tema 1. CTpoeHue
BelllecTBa
(15 yacoB)

OcCHOBHBIE
CBeJleHUs 0
CTPOEHUU aToMa.

AToM,
XUMUUeCKUN
aTOMHast
3/1eKTPOHHbIE
3/IeKTPOHHbIE
KOH(Urypauu

W30TOIIEI,
3/IeMEeHT,
opbuTarib,
obaka,

81,

yrip 4,5,6

[Tepuognueckuii
3aKOH U CTpOEHUe
aToMa.

[Tepuoanueckrii 3aKOH B
CBeTe YUeHUsI O CTPOEHUU
aToMa, 3aKOHOMEepPHOCTH
V3MeHeHusI CBOWCTB
aTOMOB B Tiepuojiax U
rpynmnax, T0JI0’KeHUe
BOZIOpO/ia B
TIeprUo/INUeCcKoi CHUCTeMe
.. MengieneeBa

§2,

ynip 4,5,7

HNouHasa
XUMHUYecKas CBA3b.

bnaroposnsie rassbl,
0COOEHHOCTh  CTPOeHHsI
UX aTOMOB, IIPOLIECCHI
BOCCTAHOBJIEHUSI u
OKWC/IeHWsl, KaTHOHBI U
AHVOHBI, WOHHast
XUMHUUecKast CBSI3b,
VOHHBIE
KPHUCTa/UTNYeCKHe

pelieTKu

§3,

yrp 3-5,9

KoBanenTtHas
XUMHUeCKas CBA3b.

CxeMmbl obpa3oBaHust
KOBaJIeHTHOM
XUMHUUYECKOMH CBSI3H,
3JIEKTPOOTPHULIATETBHOCTh
, TIOJISIpHAsE U HeTIoJIsIpHast
K/CB, JIUTIOJIb,
T0JIIPHOCTh MOJIEKYI,
MOJIEKY/ISIPHBIE u
aTOMHBIEe
KPHCTa/I/TAYe CKHe
pelleTky, OOMEeHHbI U
JIOHOPHO — aKIIeTITOPHEIe
MeXaHU3Mbl 00pa30BaHUs
KOBaJIeHTHOM
XUMUUECKOH CBSA3U

84,

Metanmnueckas

OcobeHHOCTH  CTPOEHUsI

85
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XHUMHn4yecCcKas CBA3b.

aTOMOB MeTaJsljioB,
MeTa//Iiueckasi  CB$I3b,
MeTaJlJInueckKas

KpHUCTa/l/TnuecKast

pellieTka, (busnueckue
CBOICTBa MeTa/lJIOB:
MJIACTUYHOCTD, 3JIEKTPO-
u TEeTIONPOBO/HOCT,
MeTa//TMUeCKU  0JIeck,
MeTa/lJInYeCKre CIIaBbl (
OpoH3a, UyryH, CTaJb,

JOPaIFOMUHUN)
BogopoaHas Bopgopoanas xumuueckas | 86
XUMHUUeCKast CBSI3b. CBSI3b, MeXaHU3M
obpa3oBaHust
BOJOPOHOM CBSI3H,
MeXXMOJIeKy/IsipHast u
BHYTPHUMOJIEKY/ISIpHAsT
BOZIOpPO/JHast CBfI3b,
BOJIOpPO/iHasi  CBsi3b B
0emKax W HYK/IEMHOBBIX
KHUCJI0Tax
[Tonumepsl. [TonvmMepsl, TacTMaccel, | 87
K/1accuuKays
M0JIMMEPOB 1o
MPOMCXO0XKIEHHUIO
( OuomnonMMepsl,
HCKYCCTBEHHbIE u
CUHTeTUYeCKHe
TIO/TUMEpHI), 1o
OTHOLIIEHHIO K
HapeBaHUIO
(TepMmorIacTsl v
TepPMOPEeaKTOIJIaCThI),
BOJIOKHa, TIPUPO/IHBIE
BOJIOKHA (>KMBOTHBIE
pacTuTebHbIE u
MUHepasnbHbIe),
XUMHUUeCKue BOJIOKHA
(  UCKycCTBeHHble U
CUHTeTUYeCKue),
HeopraHuueckue
10JIIMePbl
I'a3000pa3Hbie ArperatHble  COCTOsIHUSA | §8
Bell|eCTBa. BellecTB (ra3oobpasHoe,

JKUZKOe U TBephoe),
3aKOH ABorazipo,
MOJISIDHBIA 00BEM Ta30B,
CBOWCTBA ra3oB, BO3JyX 1

TPUPOJHBIN ras —
TIPUPO/IHBIE
ra3o00pasHble CMecH,
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BOZIOPO/Zl, KHCJIOPOZ, U
030H, KUCJIOTHBIE J0XIHU,
TapHUKOBBIN addexT,
YTJIEKUCIbIN Ta3, ITUIeH

[IpakTryeckas
pabota Nel.
[Tonyuenue,
cobupaHue u
pacrio3HaBaHue
rasos.

10

10

JKuzkue BeljecTsa.

Boga 51 ee
Ouronoruueckas POJib,
KPYrOBOPOT  BO/IbI B
npupojie,  TNpUMeHeHUe
BO/IbI B
MIPOMBIIIIEHHOCTH B
CebCKOM XO35IMCTBE U B
ObITY, >XeCTKOCTb BO/pI,
BpeMeHHasi ¥ MOCTOSTHHAsI
JKECTKOCTb ~ BOABI W
CrocoObI ee yCTpaHeHWs,
KUCTTbIe COMH,
MUHepaJibHbIe BO/IBI,
JKUJIKWe KPUCTA/UTbI U WX
WCII0/Ib30BaHUE

89

11

11

TBépApble BeljecTsa.

Kpucrammmueckue u
amop(@Hbie Bell|eCTBa,
rpuMeHeHre aMOP(dHBIX
BeLL[eCTB.
OTHOCUTEe/IBHOCTh
HEKOTOPBIX XUMHUYECKHX
TIOHSATUH

810

12

12

HucriepcHble
CUCTEMBI.

[ucrniepcHbie  CUCTEMBHI,
gucriepcHasi  daza U
UCTIEPCUOHHAs  CpeJa.
Knaccudukarys
JTUCTIEPCHBIX CHUCTEM TIO
arperaTHOMY COCTOSTHHIO,
Mo  pa3Mepy  YacTHi]
¢assl, 3MYJIbCHH,
CyCIIeHUH, a’po30/H,
resu, 3071, KOaryJisius,
CUHEepe3uc

811

13

13

CocraB  BellleCTBa.
Cmecu.

3aKoH TIOCTOSIHCTBA
cocTaBa BeIIeCTB,
vH(opMalysi, KOTOPYIO
MOXXHO  TIOJyUUTb U3

MOJIEKY/ISIPHOM

dbopMynbl, MaccoBas U
obbemMHast JoJIst
KOMITOHEHTOB cMecH,

MaCCOBas 0TI

812




PacTBOPEHHOTO

Bell|eCTBa, MaccoBast
Jloist ripumecei,
MaccoBas [0/l TIPOJIyKTa
peaxiuy, MOJIsSIpHast
KOHLIEHTpaLust

14 14 [ToBTOpEHuUe u KoHcnekr
000011[eHre  TeMBI
«CTpoenue
BelecTBa»

15 15 KonTtposibHas
pabota Nel o Teme
«CTpoeHue
Bell[eCTBa»

Tema 2.
Xumuueckue
peaxkiuu
(9 yacoB)

16 1 TlousTue 0 XumMuuyeckue peakiuu | §13
XUMUYECKON W XUMUYECKUe
peaxium. SIB/IEHUsI,  aJJIOTPOIIUS,

aJ/yIOTPOITHbIe
MoaubUKaluu WIN
BU/IOM3MeHeHUsI
yraepoaa, cephl,
docdopa, ojloBa U
KHUCJIOpO/a, 130Mephl,
H30MepHus, peakuuu
v30MepU3aLiuu, TPUYMHbI
MHOTro0o6pa3oBaHuUs
BEL|eCTB:  as/IOTPOMUS,
H30Mepust

17 2 Knaccudukarus Peaxkiun coeqvHeHus, | 814
XUMUYECKUX p.coesi.,  TMpoOTeKarolue
peaxiui. rnpu TIPOU3BO/CTBE

cepHou KUCJIOTBI,
peakiuu
TIpUCOeIMHEHUS],
XapakTepu3ymollye
CBOMCTBA 3TUJIEHA,
peakiuu  pas3/ioXKeHwUs,
rolyueHre KUC/IOpoJia B
nabopatopuy,  peakIyu
3aMellleHusl, xap.
CBOMCTBA MeTaJl/IOB,
peakIuu obMeHa,
npaswio beprosie, 3K30-
u SHZI0TepMUYecKre
peaxLiu. TerutoBOM
s dekT XUMUYEeCKOM
peakiuu,
TePMOXHUMUUECKUEe
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ypaBHEeHHUsI

18

CxkopocTtb
XUMUUECKOH
PeaKI[1u.

I'omoreHnHbIe U
reTeporeHHble  peakLiuy,
(akTophl, BAUSIOL[ME Ha
CKOpPOCTb XMM. peakLvu:
IJIoIaZlb  MOBEPXHOCTH
COTIPUKOCHOBEHUS

pearupymoolluxX BeLecTB,
[pYpOZa Pearupyrommx
BEeILIeCTB, KOHL|eHTpaLus
pearvpyrolux BeLleCTB,
Temrieparypa, yuyacTtue
KaTaausaTtopa, [paBUJIO
Bant — Todada,
(hepMeHTbI, UHTHOHUTOPEI

815

19

OOpaTumMoCThb
XUMHUYECKOHN
PeakI[1u.
XumMuueckoe
paBHOBecHe "
CI1I0CO0BI ero
CMEIIleHUSI.

816

20

Ponb BO/IbI B
XUMUYECKUX
peakLusX.

817

21

I'mpponus.

818

22

OKUCTUTe/TBHO-
BOCCTaHOBUTEJILHEIE

peaxiiu.
DJIEKTPOJIU3.

819

23

IToBTOpEeHUe 51
000011[eHre  TeMBI
«XuMHUecKue
peaKLmn»

Koncriekt

24

KontponbHas
pabora Ne2 mo Teme
«XHUMUYeCcKre
peakiumn»

Tema 3. BejectBa
U UX CBOMCTBA
(9uacoB)

25

MeTtannsbl.

820

26

Hewmetannnl.

821

27

Kucnortel.

822

28

OcHoBaHu4.

823

29

Comnu.

824

30

A U WIN |-

I'eHeTHuecKasi CBSI3b
MeXAy  Kjlaccamu
HEOpraHUueckKux U
OpraHUYeCcKUX

825
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BeLL[eCTB.

31 [TpakTrueckas
pabora No2
«Pemenuve
5KCIIepUMEHTa/TbHbI
X 3ajau Ha
WZIeHTU(UKALUIO
HEOpPraHUuecKux |
OpraHUYeCcKrux
COoeZIMHeHUI»

32 IToBTOpEHUE u
000011[eHre  TeMBI Koncrmekr
«BemjectBa U X
CBOMCTBa»

33 KonTposbHas
paborta Ne3 o Teme
«Bemmectea U uX
CBOMCTBa»

34 PesepBHOe Bpems
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Cnmcok imTeparypsbl

YueOHO-MeTOAHYECKHI KOMILIEKC

. T'abpuensa O.C. Xumus. 11 knacc. YueGHUK /151 001ie00pa3oBaTeibHBIX yupexxgeHnit. M.:
Hpoda, 2014.

Xumusi. 11 kmacc. IToypounbie pa3pabotku K yuebHMKam O.C.'abpuensiHa; JI.C.I'y3es,

B.B.Copokuna. — M.: BAKO, 2012.
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