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MHOACHUTEJIbHASA 3AIIUCKA

[IporpamMMa mo XMMuUHM Ha YpOBHE CpeqHero oOIliero odpa3oBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obOpa3zoBanuu B Poccuiickoit denepanuuny,
TpeOOBaHUIl K pe3ybTaTaM OCBOCHUs (henepaibHOi 00pa3oBaTEeIbHON MIPOrpaMMbl CPEAHETO OOIIEro
obpazoBanus (OOIT COO), mpeacraBneHHbXx B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragpmapre COQO, c¢ yuérom Kouuenuuu mnpenogaBaHus y4eOHOro mpeaMmera «XUMHS» B
oOpa3zoBaTenbHBIX  opraHm3anuax  Poccuiickoit ~ Denmepamuy,  peanu3ylomUX  OCHOBHBIC
00pa3oBaTeIbHBIC MPOTrPaMMBI, U OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccwuiickoit @eaepanmum Ha iepuof 10 2025 roxa» (Pacnopsoxenue [Ipasutenscta PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3paboTke MpOrpaMMBbl 10 XUMHH, K OMPEAETIeHUI0 OOIIeH CTpaTerru
00y4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yUaIOIIMXCS CPEACTBAMU yueOHOro mpeaMera « Xumus» st 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHIenTyantbHble mnonoxeHuss PrOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJEH, CONepKaHHs, Pe3yNbTaTOB OOydeHHs W TpeOOBaHHUU K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHue, MMOJydaeMOe BBITYCKHHUKAMH 00111e00pa30BaTeIbHOM OpraHU3alliy,
SIBIISIETCSl HEOThEMJIEMOW YacTbio HMX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIAM DTAIoOM
peanu3aiyy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPUCYIIHUX [EIOCTHOMI
CHCTEME XHMHUYEeCKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCsi TIO3HAHWSI 3aKOHOB MPUPOIH,
(hopMHPOBaHUS MUPOBO33PEHUS U O0IIEH KyIbTYPhI UEIOBEKA, a TAKIKE IKOJIOTUIECKH 000CHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBI0 M TpPUPOIHON cpene. Peammsyercs xumuyeckoe oOpazoBaHHE
00yJaromuxcs Ha YPOBHE CPEMHET0 001Iero 00pa3oBaHusl CPENCTBAMH YIeOHOTO IpeaMeTa « XUMUS,
coziep)KaHUe M TOCTPOEHHE KOTOPOr'O ONpEeNeHBl B MPOrpaMMe M0 XUMHHU C Y4ETOM CHEenn(pHUKH
HayKH XHMUH, €€ 3Ha4eHHs B MO3HAHUM NPUPOIBI M B MAaTEPUAILHOM JKM3HM OOIIECTBA, a TaKXKe C
y4éroM OOIMX IeNe ¥ NPUHIUIIOB, XapaKTePHU3YIOINX COBPEMEHHOE COCTOSHIE CHCTEMBI CPETHETO
obrrero oopasosanus B Poccuiickoit deneparuu.

XUMHS KaK DJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HIPaeT 0coOyI0 poOib B COBPEMEHHOMN
IUBWIM3AIMM, B CO3MaHUHM HOBOM 0a3pl MaTepuanbHOW KyinbTyphl. OHa BHOCHT CBOHW BKJIaJ B
(dbopMHUpOBaHUE PALMOHATIBHOIO HAYYHOTO MBIIUICHUS, B CO3JaHHME LEIOCTHOIO INPEACTABICHHUS 00
OKpY’KaloIleM MUpPE KaK O €IHHCTBE IIPUPOJIBI H YeIIOBEKa, KOTOPOe (POPMUPYETCS B XMMUH Ha OCHOBE
MOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHMEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHHUSL.

TecHo B3amMopeHCTBYS ¢ APYIMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMIIEMOM
9acThI0O MHUPOBOH KyJBTYPBI, HEOOXOANMBIM YCIOBHEM YCIHEUIHOI'O TPYyJa M KHM3HU KaKI0TO WieHa
obmectBa. CoBpeMeHHass XMUMHUSI KaK HayKa CO3WAATeNbHAs, KaK HayKa BBICOKHX TEXHOJOTHIM
HalpaBjeHa Ha PeIIeHUe III00ATBHBIX MPOOIEM YCTOHYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPTeTUYECKON, TTUIIEBON, YKOJIOTHIECKON 0€30ITaCHOCTH U OXPaHBI 3I0POBbSL.

B coorBerctBuM ¢ OOMMMH TENSIMH W TPUHIMIIAMH CpETHEro oommero o0pa3oBaHUA
comepkanue mpenmera «Xumush» (10-11 wmaccel, 0a30BbIii YPOBEHb H3y4EHHs) OPHUCHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYIbTYpPHYIO IIOATOTOBKY OOYYalOIIMXCS, HEOOXOIMMYIO MM JUIs
BBIPA0OTKH MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCIICIIHOTO BKIIOUEHHS B JKH3Hb COIMYMa,
MPOJOIDKEHHST 00pa30BaHMS B Pa3IMYHBIX 00JIACTSX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHUEH.

CocTaBisIOIMME TIpeAMeTa «XUMHUsSD» SBISIFOTCSE 0a30BbIe Kypchl — «OpraHudecKkasi XUMHSD) U
«OO0mas 1 HeopraHWYecKasr XMMUsS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHMs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOW HayKW: CHCTEMa 3HAHMI M0 HEOPraHWYECKOH XMMHHU (C BKIIIOYEHHWEM 3HAHUH U3
o0mieli XMMUM) M Opranudeckod xumuu. OopMupoBaHUE JAHHOW CHCTEMbI 3HAHWH NPU W3yYCHUH
npenMera oOecrednBaeT BO3MOXKHOCTh PAacCMOTPEHHSI BCETO MHOTOOOpasusl BEIIECTB HAa OCHOBE
00IIMX MOHATHIA, 3aKOHOB U TEOPUH XUMHH.



Crpykrypa coxmepxanus KypcoB — «Opranumdeckas xumus» W «OOIas U HeopraHuveckas
XUMUsD» CHOPMHUPOBaHA B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOIX0Ja K H3y4YCHHUIO
yuyebHOro MaTepuaga W OOYCIOBIIEHA WCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUHA Ha
OlpeneNnéHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XHMHMM BEIIEeCTBa
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKON TEOPUHU CTPOSHUS OPraHUYECKUX COeIMHEHHH, a TakKe Ha
YPOBHE CTEPEOXMMHYECKHUX M DJIEKTPOHHBIX MPEACTABICHHH O CTPOEHWH BemiecTB. CBemeHHs] 00
M3y4aeMbIX B KypCe BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTHUBHBIX COCMHECHUI. B Kypce opraHuyeckoil XMMHH MOIYydYalOT pa3BuUTHE cHopMHUpOBaHHBIC Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl TEpPBOHAYAIBLHBIC MPEACTABICHUS O XMMUYECKOW CBS3H,
KJaccU()MKAIIMOHHBIX TPHU3HAKaX BEIECTB, 3aBHUCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHUS, O
XUMHUYECKOUN peaKiui.

[log HOBBIM yIJIOM 3peHUS B TpeaAMeTe «XUMHs» 0a30BOr0 YpOBHSI paccMaTpUBAaETCs
W3YyYEHHBI Ha ypPOBHE OCHOBHOIO OOIIEr0o O0pa3oBaHWs TEOPETUYECKUH MaTepual H
(akToOrnUecKue CBEIEHNs O BENIeCTBaX U XUMHUYECKOH peakunu. Tak, B 4acTHOCTH, B Kypce «O0mas
W HEOpTraHWyecKas XHMHS» OOydYalolUMMCS TPEAOCTAaBISIETCS BO3MOXXHOCTh OCO3HATh 3HAYEHHE
MEPUONYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOIMYCCKUX IO3UIUH, TIy0)Ke MOHSATh
HCTOPHYECKOe H3MEHEeHHE (QYHKIMM 93TOro 3aKoHa — OT O00OIIAroIIel 10 OOBACHSIOUICH |
MPOTHO3UPYIOIEH.

Enunas cucremMa 3HaHMI O Ba)KHEWILMX BEIECTBAX, MX COCTABE, CTPOECHMH, CBOMCTBaX W
MIPUMEHEHNH, a TaKXKE O XMMHUYECKUX PEaKIHAX, UX CYIIHOCTH W 3aKOHOMEPHOCTSX MPOTEKaHUS
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3ieMeHTaMu Cofep KaHUsL, UMEIOIIUMHU KyJIbTYpPOIOTHIECKUN
Y TPUKIaTHON XapakTep. DTH 3HAHHS CHOCOOCTBYIOT TIOHMMAHHMIO B3aWMOCBSI3U XMMHHU C JIPYTHMH
HayKaMH, pacKpbIBalOT €€ poib B IO3HABATENFHOW W TPAKTUYECKOM AEATENbHOCTH YEIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBa)XKEHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTHUECKHUX
MIPIJIOKEHNH XWMHH, TOMOTal0T BBITYCKHHKY OpPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYMMBIX TIPOOJIEMAax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICITHBATh HHPOPMAIUIO H TIPHMEHSITh
e€ /17151 TIOTIOJTHEH U 3HAHUH, PEIIeHNS MHTEUIEKTyalIbHBIX U KCIIEPUMEHTATbHBIX HCCIIEA0BATEbCKIX
3amady. B memom copepxaHme ydeOHOTO mnpenMmera «XWMHS» JaHHOTO YPOBHS HW3YYEHUS
OpPHEHTHPOBAaHO Ha (HOPMHPOBAHKE Y OOYUAIOIIUXCS MHPOBO33PEHUECKONW OCHOBBI JJISI TOHUMAHUS
¢unocodckux muel, TakuX Kak: MaTEpUAITbHOE €IMHCTBO HEOPTAHMYECKOTO0 M OPraHMIeCKOro MHUpa,
00yCIOBIIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUI
MyTéM OSKCIIEPHIMEHTa W DEHICHUS MPOTUBOPEYUN MEXAY HOBBIMH (PaKTaMH U TEOPETUUECKUMHU
MPEANOChUTKAMH, OCO3HAHHWE POJM XMMHU B PEUICHHH YKOJOTHYECKHX MPOOJIeM, a Takxke MpolieM
cOepekeHNs JHEPTeTHIECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MATEPHATIOB.

B mnane pemrenus 3amad BOCIIMTAHHS, Pa3BUTHS W COMHMAIU3AIMHN OOYYAIONIMXCS MPUHSTHIC
MpOrpaMMOi TI0O XWMHUH TIOAXOABI K ONpENENeHUI0 CONEPKaHWS H TIOCTPOGHHS TpenMeTa
MpeaycMaTpUBaiOT (HOpMUPOBAHNE YHUBEPCAIBHBIX YISOHBIX NEUCTBUH, HMEIOMNX 0a30BOE 3HAUECHUE
JUTA  pa3NUYHBIX BHJIOB JEATENFHOCTH: pEIIeHUs IMpoOiieM, TOWCKa, aHalmm3a ©u 00pabOTKH
nH(popMaIuy, HEOOXOAWMBIX [UISI TPUOOPETEHHs] OMBITa MPAKTHYECKOW W WCCIEHOBaTEbCKOM
JEeSITeThHOCTH, 3aHIMAFOIIEH BAKHOE MECTO B TIOZHAHUHM XUMHUH.

B mpaxTuke mpenosaBaHus XUMHHM Kak HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, TaK U Ha
YpOBHE CpeqHero o0Iero o0pa3oBaHus, IIPH ONPEeeHUN COMIePKATENFHON XapaKTePUCTUKH TeNeit
M3Y4eHHUs TpenMeTa HamlpaBIeHWEM IEePBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPH3HAETCS
(opMupoBaHHE OCHOB XHMHYECKOW HAyKd KakK OOJaCTH COBPEMEHHOTO eCTECTBO3HAHU,
MPAKTUYECKOW JIEATEIbHOCTH YeNIOBeKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KymbTyphl. C
METOJMYECKON TOYKH 3PEHUs TaKOW TOAXOJI K ONpPENeNeHHUI0 Iellell M3y4eHHs TpeAMeTa SIBIISETCS
BITOJTHE OIPaB/JIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMH IENSIMU U3y4eHHs penaMeTa « XuMus» Ha 6a30BOM
yposHe (10 —11 xu.) sBRsIFOTCS:

e (opmupoBaHHE CUCTEMBl XUMUYECKUX 3HAHUN KaK BaYKHEHILIEH COCTABIISIIOIIEH €CTECTBEHHO-
HAy4YHOH KapTHHBI MUpPa, B OCHOBE KOTOPOM JIeKAT KIIIOUEBbIE MOHATUS, (PyHIaMEHTaIbHBIE



3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE U TOHMMAaHUE CYIIHOCTH
JOCTYIHBIX 000OIICHUII MHPOBO33PEHYECKOTr0 XapakTepa, O3HAKOMIIEHHE C UCTOPHEH HX
Pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHUE M Pa3BUTHUE NPEACTABICHUA O HAyYHBIX METO/NAX IO3HAHUS BEUICCTB H
XUMHYECKUX PeaKIuii, HEOOXOMUMBIX JUIsl IPUOOPETEHUS YMEHHUI OPHUEHTHUPOBATHCS B MHUPE
BCIICCTB M XUMHYCCKUX SBJICHUN, HMECIOUIMX MECTO B MPUPOJE, B NPAKTUYECKOH H
MOBCEIHEBHOM KH3HHU,

® pa3BUTHE YMEHHH U CHOCOOOB JAEATENBLHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSICHEHHEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOJIIOICHUEM ITPaBUII 0€30I1aCHOTO 0OpAaIlIeHHUS C BEIIECTBAMH.

Hapsany c stum, comepkaTenbHas XapaKTEpUCTHKA LeNed M 3aJad M3y4deHHs TMpeaMmera B
porpaMMe 1Mo XUMHHM yYTOUYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMHU IMPHOPUTETAMH B
cUCTeMe cpenHero oomiero oopasoaHus. CerojiHs B NPENoJaBaHUKM XUMHH B OOJIbIICH CTEHECHH
oT/AaéTcs TMpeNnoYTeHNe NMPAKTHUECKO KOMITOHEHTE COJepKaHHs OOy4deHHs, OpUEHTUPOBAHHOW Ha
MTOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTENbHON OpraHM3aIliy, BIaJICI0IIero He HabopoM 3HaHUH, a
(HhyHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTUBHOTO TOJIYYCHHUS 3HAHUUM U
MPUMEHEHHS MX B PEATIbHOM JKU3HU JIJISl PEIICHUS IPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TUM NpHW M3yUEHUU TIpenMera «XUMHS» JOMUHHUPYOIee 3HaUeHre PpUoOpeTaroT
TaKue ey U 33/1a49H, KaK:

ajanTanus oOydaroluXcs K YCIOBUSIM JIMHAMHUYHO pa3BUBAIOIIETOCs MHpa, GOpMUpOBaHUE
WHTEIJICKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K caMOOOpa3OBaHHIO, COTPYJAHUYECTBY,
CaMOCTOSITEILBHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(hopmupoBaHre y 00YJAIONTNXCS KITIOUYEBBIX HABBHIKOB (KITFOUEBBIX KOMIIETCHITHI), MMEIOIIIHX
YHUBEpCAIbHOE 3HAUYEHHUE [Tl PA3TIMYHbBIX BUIOB ACATEIHHOCTH: PEIISHHS MPO0IeM, IOMCKa, aHAIN3a
u 00pabOTKM WH(POPMAITUH, HEOOXOJUMBIX Ui TNPHOOPETEHUs OINbBITa JESITEIbHOCTH, KOTOpast
3aHUMaeT Ba)KHOE MECTO B ITO3HAHWM XUMHH, a TaKkKe JJIS OLEHKA C TO3HIMHA SKOJIOTHYECKOMH
0e30MMacHOCTH XapaKTepa BIMSHUS BEHIECTB M XMMHYECKHX IIPOIIECCOB HA OPraHM3M YeJOBEKa M
MIPUPOITHYIO Cpemy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, HMHTEIJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEN
00y4aIoMMXCs: CIIOCOOHOCTH CaMOCTOATENBHO MPHUOOPETATh HOBBIE 3HAHUS TI0 XUMHUH B COOTBETCTBUHU
C JKM3HEHHBIMH TOTPEOHOCTAMH, MCIOJIH30BATh COBPEMEHHBIE MH(MOPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA U aHAITN3a ya9eOHOM 1 HayYHO-TIOMYJISIPHON MH(POPMAIIHA XUMHYECKOTO COAEPKAHUS;

(hopMupoBaHUE W pa3BUTHE Yy OOYYAIOIINXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIILICHUS,
HaOTI0IaTETFHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOINMEI, B YaCTHOCTH, TIPH
IJTAHUPOBAHUM M POBEACHUH XUMHYECKOT'0 SKCIIEPUMEHTA;

BOCTIMTaHNE y 00yJarOmuXcs yOSKIEHHOCTH B TYMaHUCTHUECKON HAIPABICHHOCTH XHMHH, €€
Ba)KHOW POJIM B PEIICHUH TI00ATBHBIX MPOOJIEM PallHOHAIFHOTO MTPHPOIONIONB30BAHHS, TIOMTOTH SHIS
JHEPTeTUYECKUX PECypCOB W COXpPaHEHHS NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXHOTO OTHOIIEHHUS K TPUPOJIE U CBOEMY 3[IOPOBbIO, a TAKKE TPHOOPETEHHUSI ONBITA HCITOIB30BaAHUS
TIONTyYeHHBIX 3HAHWH TSl IPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECCKUMHU
SIBIICHUSIMU.

B yuebHOM mmaHe cpegHero o0mero 00pa3oBaHus MpeaMeT «XUMHUsD» 0a30BOT0 YPOBHS BXOIHT
B COCTaB IMPEeIMETHOM 0bnacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OO1ee 9rco 9acoB, OTBEAEHHBIX IS H3YYSHUS XUMUHU, Ha 0a30BOM YPOBHE CPETHETO 00IIero
oOpasoBaHus, coctaBisieT 68 yacoB: B 10 ximacce — 34 gaca (1 yac B Henenro), B 11 ximacce — 34 yaca (1
gac B HEIEIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTruyeckne 0CHOBBI OPraHHYECKOH XUMHUHU

HpenMer OpI‘aHH‘IeCKOfI XHUMUH: €€ BO3HUKHOBCHHE, Pa3BUTUC U 3HAYCHHUEC B ITOJTYYCHUN HOBBIX
BEIIIECTB M MaTepuaioB. Teopus CTpoeHus opranndeckux coequHennit A. M. byrneposa, e€ ocHOBHBIE
nosioxkeHus. CTpyKTypHbIe (JOPMYJIbI OpraHUYECKUX BEHISCTB. [ OMosorus, n3omMepus. XuMuuecKas
CBA3b B OPTaHNYCCKUX COCAMHCHUAX — OAMHAPHBIC Y KPATHBIC CBA3U.

[Ipencrasienne o knaccu(UKAUM OpPraHUYECKHX BellecTB. HoMeHKIaTypa OpraHWYecKHX
COEMHEHUH (CHCTeMaTH4ecKas) M TPHUBHAJbHBIE HA3BaHWS BAKHEHIIMX TpEACTaBUTENEH KJIacCoB
OPraHnvYCCKNX BCIICCTB.

9KCHepI/IMeHTaJ'ILHLIe METOABI M3Y4YCHHUA BEHICCTB M HUX HpeBpaH.[eHHfI: O3HAaKOMJICHHUE C
oOpaslaMi OpraHWYeCKUX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJICITUPOBAHHE MOJICKYII
OpPraHn4eCKruX BEOICCTB, Ha6HI—OJIeHI/Ie U OIMMCaHWEC NCEMOHCTPAIMOHHBIX OIBITOB IIO IMPEBpPALICHHUIO
OpraHMYECcKHX BEIIECTB MPU HATPEBaHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHH psAA. MeTaH W 3TaH — MPOCTEUIIHE
MPEACTABUTENN AJIKAHOB: (DM3UYECKHE M XUMHUYECKHE CBOMCTBA (PEaKIUU 3aMEIICHHS W TOPEHHs),
HaXO0XXACHUEC B IIPUPOJE, MOJTYUCHNEC U ITPUMCHCHUEC.

AJNKEHBI: COCTaB W CTPOEHHUE, TOMOJOTHYECKHH pSAA. DTWIEH M TPONUIIEH — MPOCTEUIIne
MIPECTaBUTENN aJKEHOB: (HU3MUeckne © XUMHYECKHE CBOMCTBa (peakuWd THIAPUPOBAHUA,
raJIOreHUPOBAHMS, THAPATALINH, OKUCICHHUS 1 TTOIMMEPU3AIINHN ), TOTyYeHHE U TPUMEHEHHE.

Ankanvensl: OyramueH-1,3 u MermnOyragueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUYCCKHE
cBoiicTBa (peakius nonuMepusamun). [lomyuenne CHHTETHYECKOro KaydyKa 1 pe3HbI.

AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUSCKUN PSAMl. AIETHIICH — IPOCTEHIITHIA
MIPECTaBUTENbh AQJIKHHOB: COCTaB, CTpOeHHe, (PU3MUecKue M XHMHYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHIS, TAIOTEHUPOBAHUS, THAPATAIHH, TOPEHNUS ), TIOTYIEHUE U IPIMEHEHHE.

Apensl. benson: cocTtaB, crpoeHne, (GHU3MYECCKHE W XHMHUYECKHE CBOWCTBA (peaKImu
TaJIOTEHUPOBAaHUS W HHATPOBAHUS), IIONydeHHe W TpHMeHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ce0UCMBA (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOJYHeHUue U
npumenerue. TOKCHIHOCTH apeHOB. | 'eHeTnuecKas CBsI3b MEXAY YTIIEBOI0POAaMHU, IIPUHAIISKAIIIMA
K pa3iIMIHBIM KJIACCaM.

[Ipupomusie ncrounnkw yraeBogopoaoB. [IpuponHsiii ra3 u momyTHbe HE(TsIHBIE ra3bl. HedTh
n eé mnpoumcxoxkaeHne. CrmocoObl mepepaboTku HedTH: TMeperoHka, KPEKUHT (TePMUYECKHH,
KaTamuTHdeckuii), muponu3. [IpomykTsl mepepaboTkn HeTH, UX TPUMEHEHNE B TIPOMBITIIIEHHOCTH U
B ObITy. KaMeHHBIN yronb v MPOAYKTHI €ro nepepadoTK.

OKCIIeprIMEHTANbHBIE METONIBI HM3y4YeHHsI BEIIECTB M WX MPEBpalleHHil: O3HAKOMIIEHHE C
oOpasmamMul TIacTMacc, KaydyKoOB W pe3WHbI, Koiuiekiuu «HepTs» m «YTOIb», MoOIenmupoBaHUE
MOJIEKYJT YTIIEBOAOPOJIOB U TaIOT€HOMPOU3BOIHBIX, TIPOBECHIE MPAKTHYECKON PaOOThI: MOMydYeHUE
STUIJIEHA ¥ U3YYEHUE er0 CBOWCTB.

Pacuérabie 3amaum.

Brruncnenus mo ypaBHEHHIO XUMHAYECKOH peaknud (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO
BEIlleCTBa WIIM MPOAYKTa PEAKIUH 110 U3BECTHBIM Macce, 00hEMY, KOIHMUECTBY OJHOTO U3 MCXOMHBIX
BEIIIECTB WJIH MPOIAYKTOB PEAKIIUN ).

Kucnopoacoaep:xaniue opranndeckue coeTuHeHUs!

[IpenenbHble 0JHOATOMHBIE CIUPTHL. METaHOM ¥ 3TAHOJ: CTPOEHHE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBa (peakUMM C AaKTHBHBIMH METaJUIaMH, TaJOr€HOBOJIOPOAAMHU, TOpPEHHE), IPUMEHECHHE.




Bopopoansie cBsi3u Mexay MONEKylIaMHM CHOUpPTOB. J[efiCTBHE MeTaHONAa M 3TaHOJa Ha OpPraHu3M
YeoBeKa.

MHOroaToMHbI€ CIUPTHL. DTUICHTIMKONIb U TIULEPUH: CTPOeHHE, (PU3NUecKre U XUMHUECKUE
CBOMCTBa (B3aMMOJECHCTBHE CO LIETOYHBIMH METaJUIaMH, KaueCTBEHHAs peaKlnsi Ha MHOTOATOMHBIE
cupThl). JlelicTBUE Ha OpraHu3M denoBeka. [IpuMeHeHne rueprHa U STUIICHTITUKOISL.

@deHon: cTpoeHHnE MONEKYbl, (U3NYECKHE U XMMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHona.
[Mpumenenue deHomna.

Anpaerunsl u kemonwvl. DopManbleru, aueraiblIerua: CTpoeHue, pu3nueckne 1 XUMUIeCKue
CBOWCTBa (peakLUMH OKHUCIEHUS U BOCCTAaHOBJICHMS, KAdyeCTBEHHBIE pEaKLUWH), IOIy4YeHHe U
MpUMEHEHHE.

OnHOOCHOBHBIE TIpenenbHble KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHas KHCIOTHI:
cTpoeHne, (GU3NYECKHE W XUMHUYECKHE CBOWCTBA (CBOWCTBa, OOIIME Jisi Kiacca KUCIOT, PEeaKius
sTepuduKanum), moyyeHre u npuMeHenne. CteapuHoBas U OJICMHOBAS KUCIOTHI KaK MPEICTABUTEH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOoIIIee JIeiicTBHE.

CrnoxHble 3(QUpbI Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 ciokHbIX 3(¢upoB. XKupsl.
I'mapoinns sxxupos. IlpuMeHeHue xxupoB. bruonoruyeckas posib >KUpOB.

YrieBoasl: cocTaB, KiacCHU(pUKAIMS YrIeBOJOB (MOHO-, TU- W TONHCAaXapuabl). ' mokoza —
MIPOCTEHUIITNIT MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, PU3NIECKHNE 1 XUMHUYECKHE CBONCTBA
(B3aumogeiictBue ¢ ruapokcuaoMm mean(ll), okncienre aMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OPOXKEHHE TIFOKO3bI), HAXOXKAECHUE B MIPUPOJIE, TPUMEHEHHE, OMOJIOTHYecKas poib.
®otocunTe3. DpyKTO3a KaK N30MEpP TIFOKO3BI.

Kpaxman u memmonoza kKak mpupofHble momuMmepbl. CTpoeHHME Kpaxmana ¥ IeJUTIOJIO3BI.
du3uvecKkre 1 XWMUIECKHE CBOMCTBA KpaxmMaia (THAPOIIH3, KAYeCTBEHHAS PEAKIIUS C HOIOM).

OKCIepUMEHTalbHble METOIbl M3Y4YEHHMs BEIIECTB M HUX IpeBpalleHHUil: IpoBeICHUE,
HaOJII0ICHUE U OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIMPTOB, KaYECTBEHHBIE PEAKIIMU
OHOATOMHBIX CIUPTOB (OKWMcIeHWEe »dTaHonma okcumoMm Meaw(Il)), MHOroaToMHBIX CHHPTOB
(B3ammogneiicteue rauiepuaa ¢ ruapokcuaoM Meau(ll)), ampaerunoB (OKUCICHWE aMMHAYHBIM
pactBopoM okcuma cepedpa(l) m rumpokcmmom Mmemu(ll), B3amMomelcTBHE Kpaxmayia C HOIOM),
IIPOBEJIEHUE IIPAKTUYECKOH paboThl: CBOICTBa pacTBopa yKCYCHOM Kucinorel. C ucnonv3zoeanuem
00opyoosanusn u peakmugos mouxu Pocma

PacuérHble 3amaum.

Bbruucnenns no ypaBHEHHIO XMMUYECKOH peakiuu (Macchbl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEILECTBA WM MPOJYKTa PEaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO U3 HCXOIHBIX
BEILECTB UJIM IIPOLYKTOB PEAKIINN).

A3oTconepKale OpraHuuecKre COeANHEHNS.

AMMHOKHCIIOTHl Kak aM(OTepHbIE OpraHUuYecKue coequHeHus. Du3ndeckue M XUMUYECKHE
CBOMCTBAa aMHHOKHCJIOT (Ha MpUMepe IHLuHa). bronornueckoe 3HaueHne aMuHOKUACIOT. IlenTu sl

benku kak mnpupoAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs H
TpEeTHYHasI CTPYKTYpa 0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: IMIPOIN3, ACHATYpALHs, KAUeCTBEHHbIC
peaxIy Ha OeKH.

OKcHepuMeHTalbHbIE METObI N3yUEHHS BELIECTB U UX IIPEBPALLCHUI: HA0II0JeHUE U OIICAaHUE
JeMOHCTPALMOHHBIX OIBITOB: JCHATypaLusi OEIKOB IIPU HAarpeBaHMH, LBETHbIE peakuuu OenkoB. C
UCRONb306aAHUEM 000PYO0GAHUA U peaKkmueos mouku Pocma

Bbicokomolieky/IsipHbIe COeIMHEeHHU s

OCHOBHbIE TIOHSITHA XHMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IIOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLMY, CPEOHssT MOJEeKysapHas macca. OCHOBHBIE METO/BI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — IOJIMMEPHU3aLNs 1 TOJMKOHAECHCALINS.

OKCHepuMeHTalbHbIE METOAbl HM3YYEHHUS BEIIECTB M HMX MPEBPAIICHUN: O3HAKOMIICHHE C
o0pazuamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyUyKOB.

MexnpenMeTHbI€ CBS3H.



Peanuzanms MeXnpeAMETHBIX CBS3€d NMpH W3y4eHUH oOpraHudeckod xummu B 10 Kiacce
OCYLIECTBIIECTCS Yepe3 MUCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHSTHI,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTJASNBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIE TIOHATHS: SBIICHUE, HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHHTE3, Kiaccu(uKalus, TMepUOAUYHOCTh, HAOIONECHHE, HW3MEpPEHHEe, JKCIICPUMEHT,
MOJIETTUPOBAHUE.

dusuka: matepusi, SHEPrHs, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, HEPreTHYeCKUi ypOBEHb,
BEILIECTBO, TENIO, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, (PM3UUECKHE BETUYMHBI M CAWHUIIBI HX
H3MepeHHS.

Buonorus: xierka, opraHusM, Ouocepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelecTBa (OCIKU, YIIIEBOMABI, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOpHBIE TIOPOJIBI, TIOJNE3HbIE HCKOITaeMble, TOILTHBO, PECYPCHI.

TexHoNOrMs: TMHINEBBIE MPOAYKTH, OCHOBHI PAllMOHAIBLHOTO MHTAHHS, MOIOIINE CPEJICTBa,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepHaibl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

Xumuueckni  dneMeHT.  AToM. fnpo  aroMa, HW30TONBI.  DJIEKTPOHHAs — 00OJIOYKa.
DHepreTryecKrne YpOBHH, MOAYPOBHH. ATOMHBIE OpOWTamu, s-, pP-, d- asmementsr. OcobeHHOCTH
pacmpeneneHust SJIEKTPOHOB IO OpOWTANsIM B aTOMax OJJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
ONeKTpOHHAS KOHPHUTYPAITHSI aTOMOB.

ITepuoanueckuii 3akoH u [lepuonuueckas cucreMa XxuMuueckux snemenToB /. Y. Meneneesa.
CBs3pb TIEPHOAMYECKOTO0 3aKkoHAa U [lepHOIWYEecKOr CHCTEMBI XHUMHYECKHX dyeMmeHToB J[. U.
MenpeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH W3MCHECHHS CBOWCTB
XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIIaM U MeprUoJiaM.
3HadeHNe MePUOANYECKOr0 3aKOHA B PA3BUTUN HAYKU.

Crtpoenmue BemiecTBa. XUMHUYECKas CBS3b. BHUIIBI XUMHYECKOW CBA3H (KOBAJIEHTHAS HEMOJSPHAS
Y TIONIApHAasl, HOHHAS, MeTajuTndeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHONH XMMHYECKON CBS3H
(0OMEHHBI B TOHOPHO-aKIEITOPHEBIN). BomopoaHas cBs3b. BaneHTHOCTh. DNIEKTPOOTPHUIIATEIHHOCTS.
Crenenp okucnenus. MIoHbI: KATHOHBI 1 aHWOHEL.

BemectBa MONEKyNmspHOTO W HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH TIOCTOSHCTBA COCTaBa
BelecTBa. THIBI KPHUCTANTUYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEMIECTB OT THIIA
KpUCTaJUIMYECKON pEelIETKY.

[lonsTre o mucriepcHBIX cucTeMax. VICTHMHHBIE W KOJUIOMIHBIE PacTBOpPHL. MaccoBasi JoIs
BEIIleCTBa B PacTBOpE.

Kraccudukanms HeopraHuveckux coeaumHeHni. HomeHkIaTypa HEOpraHWYeCKHX BEIIEeCTB.
I'enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IAIHBIM KIIaccaM.

Xumudeckas peakmusa. Kriaccubukanmuss XUMHAYECKHX pPEAKIWd B HEOPTaHUYECKOH U
OpPTaHWYECKOH XMMHH. 3aKOH COXPAaHEHHsI MAacChl BEIIEeCTB, 3aKOH COXPaHEHHWS W IpeBpaIleHus
SHEPTHH MTPH XUMHYECKUX PEaKIIHsIX.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTh OT pa3iudHbBIX (pakTopoB. OOpaTUMBIE pEaKIHH.
Xumudeckoe paBHoBecHe. DakTOPhI, BIUSIONINE HA COCTOSHUE XUMUYECKOTro paBHoBecHs. [IpuHImm
Jle HaTenbe.

OnexTponutudeckas aucconnanua. CuibHble W ciabble anmekTponutThl. Cpena BOTHBIX
pacTBOpPOB BEIIECTB: KHcHas, HEWTpanpHas, wmenouHas. C ucnonv3osanuem o06opyoosanus u
peakmueoe mouku Pocma

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.



OKcnepuMeHTaIbHbIe METO/IbI N3YyUYEeHHUS BELIECTB U MX MPEBPAILCHUI: JEMOHCTpaLHsl TaOIuI]
«Ilepuognueckas cucteMa xumudeckux siaemeHtoB [I. WM. MenneneeBa», usyueHue wmopenei
KPHUCTAJUIMUECKUX PElIETOK, HAaOIr0IeHre U ONUCAaHNe IEMOHCTPAIIMOHHBIX 1 JJAOOPaTOPHBIX OMBITOB
(paznoxeHne MepoKCUAa BOAOPOAA B NMPUCYTCTBUM KaTalld3aTopa, ONpENENeHHe Cpelbl PacTBOPOB
BEIIECTB C IIOMOIIbIO YHWUBEPCANBHOIO WHIWKATOpA, PEaKIMd HOHHOrO oOMeEHa), IMpOBelcHUE
MPaKTUYEeCKON paboThl «BiusHue pa3nudHbix GakTOpoB HA CKOPOCTh XUMHUYECKOH PEaKIIUN.

Pacuérneie 3amaun.

Pacuérel no ypaBHEHUSAM XUMHUYECKUX PEAKLUIN, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl C UCIOIb30BAaHUEM TOHATHS «MaccoBasi J0JIs BEIIECTBAY.

Heopranuyeckass XumMus

Hemeramnsl. [Tonoxenne HemeraisioB B [lepuonnueckoil cucteMe XUMMHUYECKUX 3J1EMEHTOB /I,
N. MenneneeBa 1 0cOOEHHOCTH CTpOEHHS aTOMOB. PU3NYECKHE CBONCTBA HEMETAIUIOB. AJIJIOTPOIUS
HEMETaJUIOB (Ha pUMepe KUCIOopoa, cephl, pocdopa u yriaeposaa).

XHMMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, hocdopa, yriaepoaa
Y KPEMHHS) ¥ UX COEMHEHHH (OKCHIOB, KHCIOPOJACOAEP KAIIUX KHCIIOT, BOJOPOIHBIX COSIMHEHUH).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHUM.

Meramibl. [lonoxxenne merainos B Ilepuoauueckoil cucreMe XUMHUYECKUX 3nemeHTos I, M.
Menneneesa. OCOOEHHOCTH CTPOSHHMSI DJIEKTPOHHBIX 0001049eK aTOMOB MeTailjIoB. OO01iue Gu3ndeckue
cBoiicTBa MeTayutoB. CIUIaBBl METAJIOB. DIIEKTPOXUMHUYECKHH Pl HAIIPSDKEHUI METaIoB.

XWMHUYeCKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPHUH, KA, KaJIBIIUA, MAarHUH, ATFOMUHUH,
LIWHK, XPOM, JKEJIe30, MEJIb) U UX COEIUHEHHH.

O6mue crocoObl MoTy4YeHUs] MeTayuIoB. [IprMeHeH e MeTaoB B OBITY M TEXHUKE.

OKCIIeprMEeHTaNbHBIE METO/IBI M3YUEHHUS BEIIECTB W MX IMPEBPAIICHUI: N3ydeHUE KOJUIEKITUH
«MeTaJyIel M CIUTaBEI», 00pa3IloB HEMETAJUIOB, PElICHIE IKCIIEPUMEHTAIBHBIX 3a/1a4, HaOMIOIeHHEe 1
OIMCaHWe AEMOHCTPAIIMOHHBIX ¥ JJAOOPATOPHBIX OMBITOB (B3aMMOAEHCTBUE THAPOKCHIA AIFOMUHUS C
pacTBOpaM¥ KHCIIOT H IIeJIouel, KadeCTBEHHBIE PeaKIY Ha KaTHOHBI MeTaluioB). C ucnoiv3osanuem
00opyoosanus u peakmueos mouku Pocma

Pacuérnrie 3amaun.

Pacuérer Mmaccel BemecTBa uii 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MIIH
00bEMY OIHOTO W3 YYAaCTBYIONIMX B PEAKIMW BEIIECTB, pPacu&Tsl Macchl (00bhEMa, KOIMYECTBa
BEIIeCTBa) IPOILYKTOB PEAKITHH, €CITH OJJHO U3 BEIIECTB UMEET MPHMECH.

XuMHS U KU3Hb

Ponp xumum B 0OeCIIEUeHUH SKOJIOTHYECKON, DSHEPTreTHYeCKOM M IHINECBOW O€3011acHOCTH,
pa3BuUTUU MenuUUHbL [IoHATHE 0 HAYYHBIX METOAAX [MO3HAHUS BELIECTB U XUMUYECKUX PEaKLUi.

[IpencraBnenusi 00 oOMMX HAayYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO IMONyYEHHS Ba)KHEHUIIIX
BELLECTB.

UenmoBek B MUpE BEIIECTB W MAaTEpUAIOB: BAaXKHEHUIIHME CTPOUTENbHBIE MAaTepUabL,
KOHCTPYKLIMOHHBIE MAaTepHalbl, KpacKH, CTEKJIO0, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepuaibl, OpPraHNYECKHUE U MUHEPAIbHBIE YA00pEHUSI.

XuUMHUS U 340POBbE YENIOBEKA: MPABUIIA UCIOIB30BAaHMS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuia
0€30IacHOT0 UCTIONBF30BAHMSI ITPETIapaToB OBITOBOW XMMHH B TTIOBCEHEBHOMN KH3HM.

MexnpenMeTHbIE CBSI3H.

Peanm3arms MeXIIpeqMETHBIX CBs3€i MpH W3ydeHWH oOmIell W HeopraHWdeckoi xumuw B 11
KJIACCEe OCYIIECTBISAETCS 4Yepe3 UCIONb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, Tak U
MOHSITUH, SIBJSIOLIUXCSI CHCTEMHBIMU JJIs1 OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecrecTBEHHO-HAYYHbIE TIOHATHS: HAaydHBIA (DakT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KiIaccu(pHKansl, IEpHOANIHOCTh, HAOIIOIeHNE, IKCIIEPUMEHT, MOJISTTHPOBaHIE, H3MEpEHHE,
SIBJICHHE.

®dusuka: Marepus, HHEPIHsd, Macca, aToOM, 3JEKTPOH, HPOTOH, HEWTPOH, HWOH, H30TOIl,
PaZnOaKTUBHOCTb, MOJIEKYJIAd, JHEPreTUYECKUH YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHHE BEILleCTBa, (PU3NUECKHE BETMUMHBI U €AUHUIIBI UX U3MEPEHUS], CKOPOCTb.



buonorus: KJIETKa, OpraHmus3M, 3KOCUCTEMA, 6uocq)epa, MakKpoO- U MUKPO3JICMCHTEI, BUTAMUHBI,
obMeH BCIICCTB B OpTraHHU3MC.

Feorpa(blzm: MHHEpaJbl, TOPHBIC TOPOABI, IMMOJIEC3HBIC HCKOITACMbIC, TOIIJIMBO, PECYPCHI.

TexHonorus: XuUMHYCECKas MMPOMBIIIIJICHHOCTh, MCTAJIIIYyprus, HNpOHU3BOACTBO CTPOUTCIbHBIX
MaTepualoB, CEIIbCKOX035IMCTBEHHOE IMPOU3BOJACTBO, MUIIEBAA NPOMBIINIJICHHOCTD, (I)apMa]_ICBTI/I‘-ICCKaﬂ
MPOMBIIINICHHOCTb, IMPOU3BOACTBO KOCMCETHYCCKHUX IIpE€NapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOT'UH.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOTPAMMEI 110 XMUMHUN HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHMSI O0YYAIOIIMMUCS TPOrpaMM
cpenHero ooOmiero o0pa3oBaHWsl (JMYHOCTHBIM, MeETalpeAMETHBIM W TpenMeTrHeiM). HaydwHo-
METOANYECKOH OCHOBOH yIsi pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPamMM CPETHETO
o0111ero 00pa3oBaHusl SBISETCS CUCTEMHO-ICATEIbHOCTHBIN MTOIX O/,

B cooTrBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM  IMOAXOAOM B CTPYKTYPEC JMYHOCTHBIX
PE3YIBTAaTOB OCBOEHHS IpeaMeTa «XHMHUs Ha YpOBHE CpEIHEro o0mero o0pa3oBaHHs BBIJIEICHBI
CJIEIYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaAIOUIMMHUCS POCCHICKON TPaKJaHCKONW WAGHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITETFHOCTH M CAMOOIPEENEHHUIO;

HaJIM4ne MOTUBAIINU K O6y‘-IeHI/IIO;

LIeJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHUX YOSKIESHUN JMYHOCTA HAa OCHOBE KITHOUEBBIX
LIEHHOCTEW W MCTOPUUYECKUX TPAIUINA 0a30BOIl HAYKH XHMHUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JEITETHbHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, ITPUCYITUMHU H@HOCTHOﬁ CHUCTEME XUMHNYECKOI'O O6pa3OBaHI/I51;

HaJINM4Yu€ MpaBOCO3HAHUA 3KOJIOTHUECKON KYyJIbTYpPhI U CHOCO6HOCTI/I CTaBUTh LCIN U CTPOUTH
JKN3HCHHBIC IIJIaHBbI.

JImgHOCTHBIE PE3yAbTATHl OCBOCHHS MPEAMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YIeOHOH U
BOCHHUTATEIbHON JACATCIBHOCTU B COOTBETCTBMU C TYMaHUCTUYCCKHUMHU, COILUOKYJIBTYPHBIMU,
IyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH W HJeajJaMH pPOCCHHCKOTO TpakJaHCKOro OOIIecTBa,
MPUHATEIME B OOIIECTBE HOPMAaMH W TPaBUJIAMH IIOBEJEHHS, CIIOCOOCTBYIOIIMMHU IIpoIeccamM
CaMOITO3HAHM, CAMOPAa3BUTHUS K HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YYArOIINXCSL.

JIM9HOCTHBIE pPE3yNbTAaThl OCBOEHUS MpenMeTa « XUMHUSD OTPaKatoT CPOPMHUPOBAHHOCTD OIBITA
MMO3HaBaTEIHHON U MPAKTHIECKON AEATEIbHOCTH O0YJAIOMIUXCs TI0 PeaTn3alliil MPUHATHIX B OOIIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

OCO3HAHUS OOYYAIOIUMUCS CBOMX KOHCTHTYIIIOHHBIX TPaB M OO0S3aHHOCTEH, yBaKEHUS K
3aKOHY W MPaBOIMOPSAKY;

MIPEJICTABIIEHUSI O COIMANBHBIX HOpPMax H TPaBWIAX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENbHOCTH TPU CO3JAaHUHU YYEOHBIX ITPOEKTOB,
pelIeHu y4eOHBIX 1 MMO3HABATENBHBIX 33144, BRIIIOTHEHUH XUMHUYECKUX SKCTIEPHUMEHTOB;

CHOCOOHOCTH TTOHUMATh W MPHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY ¥ apTYMEHTHI APYTUX TPU
aHaJM3e Pa3InIHBIX BUJIOB YUEOHOH JESTENBFHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOT'O OTHOIIEHHS K HICTOPUIECKOMY U HAyYHOMY HACJIEeIUI0 OTEYeCTBEHHON XHMHUM;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTHUECKOT'O MPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAYKH €CTh Pe3yNabTaT ITUTEIHHBIX HAOMIOACHUH, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, TIOCTOSIHHOT'O TPYy/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M TI03HABATEIbHBIX MOTHBOB B IOJyYEHUH U TIOCIEIYIONIEM aHaIn3e HHPOPMAIIUU O
MIEPEOBBIX JOCTHKEHUSX COBPEMEHHON OT€YECTBEHHOW XIMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TTOBEICHUS;

CIOCOOHOCTH OIIEHWBATh CUTYalllW, CBS3aHHBIC C XUMHUYECKUMH SBICHUSIMH, U TPUHAMATh
OCO3HaHHBIE PelIeHHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEIECHHE M TIIOCTYIIKM CBOUX TOBAapHIUEH C TO3ULIMA
HPaBCTBEHHBIX U PABOBBIX HOPM M OCO3HAHME ITOCIIEICTBUM 3THX ITOCTYIIKOB;



4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHWMAaHUs [EHHOCTEH 310poBoro u Oe3omacHOTO o00pasza JKW3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILECHHUS K COOCTBEHHOMY (PH3HMUECKOMY U IICUXUIECKOMY 3/I0POBBIO;

COOJTIOACHUS TIPAaBUIT 0E30MTacCHOTO OOpAILlEHHs C BEIIECTBAMU B OBITY, MTOBCEAHEBHON KU3HU U
B TPYJIOBOU EATEIBHOCTH;

MMOHMMaHus HECHHOCTU MPaBHUJI UHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 6C3OHaCHOFO IIOBECACHHUS B
CUTyallMsIX, YTPOXKAIOIIUX 340POBBIO U KU3HU JIFOIEH;

OCO3HaHHUSl TOCHEACTBUHA M HENPHUITUS BPEIHBIX NPUBBIYEK (YHNOTPEONEHHS aJKOroJs,
HapKOTUKOB, KypeHHUs);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHOH  KOMIETEHTHOCTH B  Y4eOHO-HCCIIENOBATEILCKOW  JCATENBbHOCTH,
00IIIeCTBEHHO TOJIE3HOW, TBOPUYECKOH U APYTHX BHJAX JIESITEIbHOCTH;

YCTaHOBKHU Ha AKTHBHOC Y4YaCTUC B PCIOCHUU IPAKTUYCCKHUX 3aJaq COHI/IaHBHOﬁ
HaIpaBJIEHHOCTH (B paMKaX CBOETo Kjiacca, IIKOJbI);

WHTEpeca K MPaKTHIECKOMY M3YYEeHHUIO MPOoecCuil pasIuyHOro poja, B TOM YHCJIe Ha OCHOBE
MPUMEHCHUA TPEAMETHBIX 3HAHWUM I10 XHUMUH,

YBXKEHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0BOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYyaJIbHOW TPACKTOPHU OOpa3oBaHWs, OymyIel
HpO(beCCI/H/I " peain3alnnn CO6CTBCHHI)IX JKN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TIOTpeOHOCTEN 00I11ecTBa;

6) 3K0JI0rMYECKOr0 BOCIUTAHHS:

9KOJIOTUYECKH I€1eCO00Pa3HOr0 OTHOIIEHHS K TPHUPOAE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMiIe;

MMOHMMAaHHWs TJIO0AJBHOTO XapaKTepa JKOJOTMYECKHX MpOoOJeM, BIHMSHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOU CPEIbI;

OCO3HaHHWSI HEOOXOJMMOCTH HCIIOJNIE30BAHHS JIOCTYDKEHUH XUMHHU JUIS PEHICHUS BOIPOCOB
PaIOHATBHOTO MTPUPOIONIONH30BAHHS;

AKTUBHOI'O HEMPUATUS ACUCTBUIA, MPUHOCAILIMX BPEJl OKpYKalollleld IPUPOHOI cpesie, yMEeHus
MIPOrHO3UPOBATh HEONATONPHUSTHBIE DKOJOTHYECKHE TOCIEACTBUA NPEANPUHUMAEMBIX NEHCTBHHA U
MpeIoTBpAIIaTh UX;

HaJqW4dusl Pa3BUTOTO DOKOJIOTHYECKOTO MBIIUICHHUS, DJKOJIOTHYECKOW KYJIbTYPBHI, OIBITA
JeSITeTFHOCTH SKOJIOTMYECKON HATIPaBICHHOCTH, YMEHUS pPyKOBOJICTBOBATHCSI UMY B IIO3HABATENFHOM,
KOMMYHUKAaTHUBHOM W COLMAJbHON TPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO MPOTHBOCTOSTH
HIICOTTOTUH XeMOo(OOHH;

7) LEHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BHTHA
HayKH ¥ O0IIECTBEHHON MPAKTHKH,

MMOHUMAaHUs CHeNM()UKA XUMHWA Kak Haykd, Oco3HaHws e€ poian B (popMUpOBaHHUU
PaIMOHAIBHOTO HAYYHOTO MBITILICHHSI, CO3aHUH [EIOCTHOTO TIPEACTABICHHS 00 OKPYXKAIOIIEM MHUPE
KaK 0 eIMHCTBE MPUPOIBI U YEITOBEKA, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH M PEISHHH ITPOOIeM
COXpaHEeHHs IPHUPOIHOTO PAaBHOBECHS;

yOexXAEHHOCTH B O0COOOH 3HAYMMOCTH XUMHH Ui COBPEMEHHOH LHBHIM3AIN: B €6
TYMaHUCTHYECKOW HANpPaBICHHOCTH W BaXHOH pOIM B CO3/JaHWM HOBOW 0a3bl MaTepHalbHON
KYJbTYphI, PEUIeHHH TJIO0AThHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUMIEBON W IKOJIOTUYECKONH O€30MacHOCTH, B Pa3BUTHH MENUIIUHBI, 00eCIIedeHUN
YCIIOBHH YCHENTHOTO TPY/Aa U SKOJIOTHIEeCKH KOM(OPTHOM KU3HH KaXKIOT0 YieHa 00IecTBa;

€CTeCTBEHHO-HAyYHOW  TPaMOTHOCTH: IIOHMMAaHHS  CYIIHOCTH  METOJOB  ITO3HAHWS,
WCIONb3yEeMbIX B E€CTECTBEHHBIX HAyKaxX, CIHOCOOHOCTH HCIIOJNIb30BaTh TMOIy4aeMble 3HAHUS IS
aHaM3a U OOBSCHEHUS SBJICHUU OKPYKAIOUIEr0 MHUpa M MPOUCXOMANINX B HEM M3MEHEHUN, YMEHUS
nenatb 00OOCHOBaHHBIE 3aKIIIOUYEHHMsI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIMXCS JaHHBIX C LEIbO
MIOJTyYEHMSI IOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSATEIBHO MCIONB30BaTh XUMHUYECKUE 3HAHUS JUTS PEIIeHHs MpoOiieM B
peabHbBIX KU3HEHHBIX CUTYAIUSX;
HWHTEpeca K TO3HAHUIO U UCCIIEIOBATENLCKON JACATENLHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO M CAMOOOPA30BaAHHIO, K AKTHBHOMY
MMOJIY4YCHUIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHA HOTpC6HOCTHMI/I;
HHTEpeca K OCOOSHHOCTSM TPpyJa B pa3IuYHbIX chepax MpoheCCHOHAIBHOMN eITeIbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOro IMpeaMmera «XUMHS» HA YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble IS (OPMUPOBAHHMSI MHPOBO33PEHUST OOYYAIONIMXCS MEXKIUCIUIUIMHAPHBIC
(MexnpenMeTHbIe) OOIIEHAYYHBIC TMOHITHS, OTPAXKAIOIINE [ETOCTHOCTh HAYYHOW KapTHUHBI MUpa U
CHeHI/Iq)I/IKy MCTOJOB IIO3HAHUA, HCIIOJIB3YEMbIX B C€CTECTBCHHBIX HayKax (MaTepI/Iﬂ, BE€IICCTBO,
SHEprus, sBJIEHUE, MPOIIECC, CUCTeMa, HayYHbIH (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHsl, UCCIICIOBAHUE, HAOIIOICHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPyTHeE);

YHUBEpCaJlbHbIe yueOHbIe JACHCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC, PErYJISTHBHBIC),
obecrieunBarone (GopMupoBaHue (YHKIIMOHAILHOW TI'PAMOTHOCTH M COIMAJIbHOW KOMIIETECHIIMH

00yJaroIIHXCS;

CIIOCOOHOCTh 00y4JaroNuXCst UCIIOJIL30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIEC,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEpCANbHbIC yueOHbIC JCHCTBHS B TTO3HABATENHLHON M COIMATBLHOM
IIPAaKTHUKE.

MeranpenMeTHbIE  PE3YNIBTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCATBHBIMH  YICOHBIMH
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHBHBIMHA HeﬁCTBHHMH.

OBJjazeHue YHHBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIBLHBIMU J€i CTBUSIMU:

1) 6a3oBbIe JJornyecKue JeiicTBus:

CaMOCTOSITCTPHO  (OPMYyIMpPOBAaTh H  aKTyaJIM3WpOBaTh IMpoOJIEMy, BCECTOpOHHE €
paccMaTpuBaTh;

OTIPEICIIATH IEIH NEATEIHPHOCTH, 33a/1aBas MapaMeTPhl U KPUTEPHUH UX JTOCTIKEHUS, COOTHOCHUTD
Pe3YNBTATHI ACATCILHOCTH C IIOCTABICHHBIMHA ICTISIMU;

HCTIONB30BaTh IIPH OCBOCHWH 3HAHWUH TPUEMBI JIOTHYECKOTO MBINUICHAS — BBIICIATH
XapaKTepHbIE IPU3HAKH MTOHATHN U YCTaHABIMBATh UX B3aHUMOCBSI3b, HCIIOIH30BATH COOTBETCTBYIOIINE
TIOHATHUS VI OOBSICHEHUS OTACILHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KITACCH(PHUKAIIUN BEIIECTB M XUMUYECKUX PEaKITH;

YCTaHaBIIMBATh MPUINHHO-CIIEJICTBEHHBIE CBSI3M MEXAY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTDH JIOTHYECKHE pacCyKIeHHs (MHIYKTUBHEIE, NEIYKTHBHBIC, MO0 aHAJOTHH), BBIIBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEUHS] B pPacCMaTPUBAEMBIX SBJICHUAX, (OPMYIHUPOBATH BBIBOABI U
3aKITIOUCHHS;

MIPUMEHATh B TIPOIlECCE IO3HAHWs, HCIIONB3YeMble B XHMHH CHMBOJHYECKHE (3HAKOBEIE)
MoOJIeNnd, TIPpeoOpa3oBhIBATHE MOJEIBbHBIE MPEACTABICHUS — XUMHYECKHH 3HaK (CHMBOJ) dJIEMEHTa,
XUMHYecKas (popMyiia, ypaBHEHHE XUMAYECKON PEAKIINN — MPH PEIICHUH YIEOHBIX TTO3HABATEIHHBIX
U TPaKTUYeCKUX 3a/1ad, MPUMEHSTH Ha3BaHHBIE MOJCNbHBIE MPEACTABICHUS IS BBISBICHUS
XapaKTEePHBIX MPU3HAKOB N3Y9aeMbIX BEIIECTB M XUMHUECKUX PEaKIIHA.

2) 6azoBble HCCIeI0BATEILCKUE 1eiiCTBUS:

BIIQJIETh OCHOBaMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHil;

dbopmynupoBaTh TETM W 33Ja49d  WCCIENOBAHWS, WCIONB30BATh IMOCTaBICHHBIE U
CaMOCTOATENBHO Cc(hOpMyIMpPOBaHHEIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUpOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX CYIK/ICHHIA,

BIIAJIETh HABBIKAMUA CAMOCTOSTENBLHOT'O TUTAHWPOBAHUS W TIPOBENEHUS YYCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUs HAONIONATh 3a XOJIOM IIPOIecca, CaMOCTOSATEIBHO
MPOrHO3UPOBATh €ro  pe3yibTaT, QopMyIupoBaTh O00OOIIEHWS W BBIBOJBI OTHOCHUTEIBHO



JOCTOBEPHOCTH PE3YyNbTAaTOB HCCIENOBAHUSA, COCTABIATH OOOCHOBAaHHBIA OTYET O MPOJECTaHHOU
paborte;

npuoOpeTaTh OMBIT YIEHNUECKON MCCIEN0BATENIbCKOH 1 POCSKTHON AESTENbHOCTH, MIPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIFHOMY IOMCKY METOAOB PEUICHUsS! MPAKTUYECKUX 3a/ad,
MPUMCECHCHUIO PA3JIMYHBIX METOJO0B ITO3HAHMA.

3) padora ¢ ungopmaunmeii:

OPHCHTHPOBATHCS B PAa3IUYHBIX MCTOYHHKAX WMH(OpMaImu (HaydHO-MOMYJIsIpHAs JUTEpaTypa
XAMHAYECKOT0  COJEp)KaHWs, CIpPaBOYHBIE TIOCOOWs, pecypchl VHTepHera), aHaIM3UPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUIOB W (OPM IMPEACTaBICHUS, KPUTHUECKH OLIEHUBATH €€ JOCTOBEPHOCTD
U HEMPOTUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampockl W TMPUMEHSTh pa3iMYHble METOJAbI TMPH TOHCKE W 0TOOpe
nH(pOpMaIuK, He0OXOAUMOH JIJIsl BRITIONHEHHS y4eOHBIX 3a/lau ONpefeIEHHOrO TUTIA;

npuoOpeTaTh ONBIT HCIOJIb30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH H
Pa3IMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSTEIIFHO BBIOMpaTh ONTUMAIBbHYIO (opMy mpeacTaBieHuss WHPOPMAIH (CXEMBI,
rpad¥Ky, qUarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHE);

HCTIOJIb30BaTh HAYYHBIHN SI3bIK B KAYECTBE CPEJICTBA NIPU PabOTEe ¢ XUMHUECKOH MH(OpMAaIHei:
MPUMEHSTh MEXKIIpeMeTHbIe ((PHU3MUecKHe W MaTeMaTW4ecKHe) 3HaKH M CHMBOIBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U MPEoOPa30BLIBATH 3HAKOBO-CUMBOJIMYECKUE CPENICTBA HATIISTHOCTH.

OgiajeHue yHUBEPCAJbLHBIMIA KOMMYHUKATHBHBIMY 1€ CTBUSIMH:

3a/[aBaTh BOIIPOCHI IO CYHIECTBY OOCYXJTaeMOW TeMbl B XOJIe JUAJIOTa W/WIM JUCKYCCHH,
BBICKA3bIBaTh UJICH, @OpMan/IpOBaTI) CBOU MPEIITOKEHNUA OTHOCUTECIIBHO BBITTOJTHCHUA HpeHHO)KeHHOﬁ
3a1a4m;

BBICTYNIaTh C TIPE3EHTAIled pe3yIbTAaTOB I[O3HABATENbHON NEATENbHOCTH, IOITYYEHHBIX
CaMOCTOSATENBHO WM COBMECTHO CO CBEPCTHHUKAMH IPH BBITOTHEHHH XWMHYECKOTO IKCIEPUMEHTA,
MPaKTHIECKOW pPabOThl IO HCCIEIOBAHHIO CBOWCTB M3YyYaeMBIX BEIIECTB, peaM3alud y4eOHOro
mpoekta #u (HOpMyIHMpPOBaTH BBIBOABI IO PpE3yNbTaTaM TPOBEAEHHBIX HCCIENOBAaHUN IMyTEM
COTJIACOBAHMS MO3UIHH B X07ie 00CYKIeHHUS 1 00MEHa MHEHHUSIMHU.

OByaieHU e YHUBEPCAJBHBIMH PEeryJsiITHBHBIMH J1eHCTBUAMMU:

CaMOCTOATENBHO TUTAHHPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO IESTEIHHOCTS,
ompenenss e€ IeTd W 3aJadyd, KOHTPOIUPOBAaTH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Mpe/uTaraeMblii  alTOPUTM JEHCTBHI TpW BBHITOTHEHWHM Yy4YeOHBIX W HCCIIENOBATENLCKUX 3aad,
BBIOMpaTh HambOonee 3((EeKTUBHBIN crnocod WX pemeHus ¢ y4ETOM IONydeHHS HOBBIX 3HAHHU O
BEIIECTBaX M XUMHYECKUX PEaKITHIX;

OCYIIIECTBIIATH CAMOKOHTPOIIb CBOEH JeITeTFHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca « Opranndeckasi XuMHsD OTPaskaroT:

c(OPMUPOBAHHOCTh TNPEICTABICHUH O XUMHUYECKOW COCTABISIOIICH €CTECTBEHHO-HAYyYHOH
KapTHHBI MUPA, POJIM XUMHUH B IO3HAHHUH SABJICHUH IPUPObI, B JOPMUPOBAHNY MBILIIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOW Ul pEeIIeHUs MPAaKTHYECKHX 3agad U
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOH Cpele;

BJIa/ICHUE CHCTEMON XMMUYECKMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE ITOHATHUS
(XMMHYECKUH  3JIEMEHT, aTOM, OJJIEKTpOHHas O0O0OJIOYKa aTroMa, MOJIEKyJla, BaJEHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, XUMUYECKas! CBsI3b, CTPYKTypHas (opmyna (pa3BEépHyTasi 1 COKpaléHHas),
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEpOAHBIH CKemeT, PyHKIMOHAIbHAS TPyIINa, PaauKal,



M30Mepusl, U30MEPHI, TOMOJIOTHYECKUHN Psijl, TOMOJIOTH, YTIIEBOJOPO/BI, KUCIOPO M a30TCOAEP)KALIUE
COEZIMHEHN S, MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEANHEHUS ); TEOPUH U
3aKOHBI (TEOpHs CTPOEHHs OpraHudeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XHUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JSKAIHE B
OCHOBE MIOHUMaHHSI TPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DaKTOIOTHYeCKUE CBEICHHUS
0 CBOWCTBAX, COCTaBe, MOJyYEHNHU U 0€30MaCHOM HCIIOIB30BaHNH BAYKHEHIITMX OPTaHUYECKHIX BEIICCTB
B OBITY M IPAKTUYECKOHN NESTEIBHOCTH YEIIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEpHbIC MPU3HAKU MOHSATHH, YCTAHABIMBATD HX
B3aHMOCBSI3b, MCIIONIb30BaTh COOTBETCTBYIOIIME TOHATUS IPH OMNHMCAHUU COCTaBa, CTPOCHUS U
MPEBpAILICHU OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCTh YMEHHUH HCHONB30BaTh XHMHYECKYI0 CHMBOIUKY JUJISI COCTaBJICHHS
MOJIEKYJISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpamEHHON) (OpPMYyN OPraHUYECKHX BEIIECTB H
YpaBHEHUI XMMHYECKUX PEAKIUI, W3rOTaBIMBATh MOJEIM MOJEKYJ OPTaHWYECKHX BEIIECTB IS
WJUTIOCTPALMY UX XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCT, YMEHUH YCTaHABIWBATH NPUHAISKHOCTh HM3YYEHHBIX OPTaHHMYECKHUX
BEIIIECTB 110 UX COCTaBYy U CTPOCHHIO K ONPEAeIEHHOMY Ki1acCy/TpyIie coeuHeHuH (YTraeBoaopoIsl,
KHCJIOPOJ] ¥ a30TCOJIEPIKAIINE COENNHEHS], BRICOKOMOJIEKYIISIPHBIE COSTMHEHN ), TaBaTh UM Ha3BaHUA
mo cucrematudeckoii HomeHknatype (IUPAC), a Taxke NpUBOIUTH TPHUBHAIbHBIE HA3BaHUS
OT/IENBHBIX OPTaHUYECKMX BEIIECTB (ITHIICH, PONHIICH, alleTUIIeH, 3TUIICHTIIMKOINb, TIIUIEPHH, (DEHOI,
(opmanbrerny, aneTanplerHa, MypaBbMHAs KHCIOTa, YKCYCHAas KHCIIOTa, OJEWHOBAas KHCIIOTA,
CTeapHHOBAs KUCIIOTA, TII0K032, PPYKTO3a, Kpaxmall, [eJUT0I03a, TIHIUH);

chOpMHUPOBAaHHOCTh yMEHHUS ONPENENSITh BHUABl XWMHUYECKOH CBS3M B OPTaHUYECKUX
COEIMHEHUSAX (OIMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTb YMEHHUS IIPUMEHATH ITOJIOXKEHUS TEOPHH CTPOCHHS OPIaHUYECKUX BEILECTB
A. M. bytnepoBa a1 00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U CTPOCHHUS; 3aKOH
COXpaHEHHsI MACChI BEILIECTB;

c(OpMUPOBAaHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBAa THMIIMYHBIX IPEACTABUTENEH pPa3IMYHBIX KJIaCCOB OPraHUYECKUX BELIECTB (METaH, 3TaH,
OTWJICH, TIPONWJICH, ameTuieH, OyramueH-1,3, wmermnOyramueH-1,3, O€H30i1, METaHON, JTaHOI,
STUJICHIJIUKOJb, TIMLEPUH, (PEHON, aumeTanbAerui, MypaBbUHAas WU YKCYCHas KHCJIOTBHI, IJIIOKO3a,
KpaxMaJl, LeJUTI0JI03a, aMUHOYKCYCHAsl KUCII0Ta), HJUTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKLy HUMHU
YPaBHEHUSIMHU COOTBETCTBYIOIINX XMMHUYECKUX PEAKLUI C HCTIOIB30BAHNUEM CTPYKTYPHBIX (HhOpMYII;

c(OpPMUPOBAHHOCT YMEHHS XapaKTEPHU30BaTh WCTOYHUKU YIJICBOAOPOIHOIO ChIpbs (HE(DTH,
IPUPOAHBIA Ta3, Yroib), CIOCOOBI HX IEpepadOTKH M NPAKTHUYECKOe IPUMEHEHHE IIPOAYKTOB
epepadoTKy;

c(OpPMUPOBAHHOCT YMEHUH NPOBOJAUTH BBIYUCIECHHS 10 XUMHYECKHM YPAaBHEHHSM (Macchl,
00bEMa, KOJTMYECTBA MCXOAHOI'O BELIECTBA WJM MPOAYKTa PEAKLUH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 MCXOJHBIX BEIECTB MM NPOLYKTOB PEAKLIUN);

chOpMHUPOBAaHHOCTh YMEHHUH BIa/IeThb CHUCTEMOH 3HAaHWH 00 OCHOBHBIX METOAaX HAyYHOTO
MIO3HAHUS, UCIONb3YEMbIX B XUMHUM IIPU U3YUEHUH BELIECTB U XUMHUYECKUX SIBIICHUH (HaOMoaeHue,
H3MEpEHHe, IKCIIEPUMEHT, MOIEIMPOBAHUE), HMCIOIb30BATh CHCTEMHBIE XUMHYECKHE 3HAHUS IS
NPUHATHAA PEIICHUHA B KOHKPETHBIX JXU3HEHHBIX CHTYalMsIX, CBA3aHHBIX C BEIECTBAMH U HUX
MIPUMEHEHHEM;

cOpMUPOBAHHOCTE yYMEHHMH COOJIIOJAaTh IIpaBHja IOJIb30BAHUS XHMHUYECKOH IMOCYAOH H
nmabopaTopHBIM O0OpPYZOBaHHEM, a TAKKE MpaBmiIa OOpalIeHUs] C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU 10 BHIITOTHEHHUIO JTAO0PATOPHBIX XUMHYECKUX OIBITOB;

cOPMUPOBAHHOCTE YMEHHUH IUIAHUPOBATh M  BBHIIOJIHATH XWMHYECKHH OSKCIEPUMEHT
(mpeBpalLeHHs OPraHNYECKHX BEIIECTB IPY HArpeBaHUH, IOITy4EHHE STHIICHA U U3yUCHHUE €0 CBOKCTB,
Ka4yeCTBEHHbIE PEaKLUU OPraHMYeCKUX BEIIECTB, JeHAaTypauus OENKOB NpPU HarpeBaHWH, LIBETHbHIE
peakunn OENKOB) B COOTBETCTBUU C IPAaBWIAMH TEXHUKH O€30MACHOCTH NpU OOpalleHuu C
BEIIECTBAMH M J1a0OpPaTOPHBIM  00OpYJOBaHMEM, MPEACTABIATH PE3YJAbTaThl  XHUMHUYECKOTrO



SKCTIIEpUMEHTa B (hOpME 3alMCH YPAaBHEHUH COOTBETCTBYIOIINX PEaKUWH U (GOPMYIHUPOBATH BHIBOMBI
Ha OCHOBE 3THX PE3YJIbTaTOB;

cOPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAJIM3UPOBATh XWMHUYECKYI0 HH(OPMALHUIO,
MOJTy4aeMylo U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBol nH(popmanmu, MHTepHET 1 Opyrix);

copMHPOBAHHOCTb YMEHHUH COOMIONATH MpaBUiIa SKOIOTHUECKHU 1e1ecO00pa3HOro MOBEICHUS
B OBITY U TPYIOBOU JSITECIBHOCTH B IIEISAX COXPAHECHHUS CBOCTO 3I0POBBS M OKPYKAIOIICH TPUPOTHOMN
CpCabl, OCO3HABAaTb OIIACHOCTDH BO3ILCI>'ICTBH5[ Ha XUBBIC OpPraHU3MbI OHpCI[CHéHHBIX OpPraHn4cCKux
BEIECTB, MOHMMAas cMbich Tokazatens I1JIK, moscHsITh Ha mpuMepax CHOCOObI YMEHBIICHHS H
NPEAOTBPALIEHU UX BPEJHOIO BO3ICUCTBUS HAa OPraHU3M YeNIOBEKa;

JUIA 06yanomec;1 C OrpaHM4Y€HHBIMU BO3MOXHOCTAMMU 30POBbA: YMCHUC ITPUMCHATH 3HAHU A
00 OCHOBHBIX JOCTYIHBIX METOZaX MO3HAaHUA BCIICCTB U XUMHNYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX U CJIA0OBUIAMIMX OOYJarOLIMXCS: YMEHHE MCIOJIB30BaTh pPelbe(hHO-TOUEUHYIO
cucremy obo3zHauenuid JI. Bpaiins ans 3anvucu XuMU4eCKUX GopMyI.

11 KUIACC

[Ipenmernbie pe3yabTaThl OCBOEHHS Kypca «O0Iast u HeopraHndeckast XUMUSD OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O XMMHYECKOH COCTaBIIMIONICH eCTEeCTBEHHO-HAYJHOM
KapTHUHBI MUPA, POJIN XMMHUH B IIO3HAHUH SIBJICHUN TPUPOBI, B POPMHUPOBAHUH MBITIIEHHS M KyJIBTYPHI
JINYHOCTH, €€ (DYHKI[MOHAJIHHONH IPaMOTHOCTH, HEOOXOAMMOM I PEIICHUs NMPaKTHUYECKUX 3a7ad U
9KOJIOTMYeCKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOM Cpe/Ie;

BJIaJICHUEC CHCTEMOM XMMHUYECKHUX 3HaHPII>'I, KOTOpasA BKJIHOYACT: OCHOBOIIOJIATalOIINUE IMOHATUA
(XMMHUYECKUH DIIEMEHT, aTOM, H30TOIl, S-, P-, 0- 2JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpDHBIN 00BEM, BaJICHTHOCTH, AJIEKTPOOTPHIATENHHOCTD, CTENEHb OKHCICHUS, XHMHYECKasi CBS3b
(xoBayeHTHAsI, MOHHAS, METAITIMYECKAs!, BOIOPOAHAS), KPUCTAILUTHIECKas PEIIETKaA, THITBI XUMUYECKUX
peakuuii, pacTBOp, JIEKTPOIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAS AUCCOLUALMS, OKUCIUTEINb,
BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOH PEaKINy, XHUMHUYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI
(Teopust DIEKTPOIUTHYCCKON AWCCOIManuu, nepuomudeckuid 3akoH J[. M. MenngeneeBa, 3akoH
COXPAHEHMsSI MacChl BEUIECTB, 3aKOH COXPAHEHMsS M MPEBPALICHHUS OSHEPTUM IPU XUMHUYECKUX
PeaKIusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKUAN 361K XUMHH, MUPOBO33PEHUECKU € 3HAHUS, JISKAIINE B
OCHOBE ITOHMMAaHUS IPUIMHHOCTH ¥ CHCTEMHOCTH XMMHYECKUX SIBJICHUN, (PAKTOJIOTHIECKUE CBEICHUS
0 CBOICTBaX, COCTaBe, MOJYYEHWH W OE30MaCHOM HCIOJIh30BAaHUHM BAXKHEHIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W IPAKTHYECKOHN JAEATEIbHOCTH YENTOBEKA;

chOpMUPOBAaHHOCTh YMEHHUU BBIABIATH XapaKTE€PHbIE NMPHU3HAKH MOHATHH, yCTAaHABINBATh MX
B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHUS PU ONMCAHUM HEOPraHUYECKUX BEIIECTB U
UX TIpEeBpaIleHU;

chOpMHUPOBAaHHOCTH YMEHUH HCIIOF30BATh XUMHUECKYFO CHMBOIHKY /ISl COCTaBIICHHS (hOPMYIT
BEIIECTB M YypaBHEHWA XUMHUYECKUX peakuui, cucremarndeckyto HomeHknatypy (IUPAC) u
TpUBHAIFHBIC HA3BaHUS OTHIENBHBIX HEOPTaHWYECKUX BEMIECTB (yrapHbI ra3, YIJIEKUCIBIA ras,
aMMUaK, raméHas N3BecTh, HeraiméHas U3BeCTh, MUTHEBAs COJa, IMPHT U IPYTHE);

chOpMHUPOBAaHHOCTh YMEHHUI OMNpEAEsTh BAJICHTHOCTh M CTEIEHb OKHCIIEHUS XHMHUYECKUX
JJIEMEHTOB B COEMWHEHHSX Pa3IUMYHOTO COCTaBa, BHJ XMMHYECKOW CBSI3M (KOBaJeHTHAs, WOHHAS,
MeTaJUITMYecKasi, BOJOPOAHAs) B COEAWHEHUAX, THUN KPUCTAIUIMYECKOH pEmETKH KOHKPETHOTO
BelllecTBa (aATOMHAs, MOJIEKYJISIpHAs], HOHHAS, METAITMYECKas ), XapakTep Cpe/bl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCOUHEHUII;

chOpMHUPOBAaHHOCTh YMEHUH YCTaHABIMBAThH TPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB 110 UX
COCTaBYy K OIpeAEIEHHOMY Ki1accy/TpyIiie COeAMHEHUH (IIPOCThIE BENIECTBA — METAJIBI 1 HEMETAILIBI,
OKCH/IbI, OCHOBaHUS, KHCIIOTHI, aM(pOTEPHBIE THAPOKCUIBI, COJH);

c(OpMUPOBAaHHOCTH YMEHHH PAaCcKpBIBaTh CMBICT Iepuonudeckoro 3akona /. . Menzaeneesa u
JEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKINH;



c(OpPMUPOBAHHOCT, YMEHHI XapaKTEPH30BaTh AJIEKTPOHHOE CTPOECHHE aTOMOB XUMHUYECKHUX
aneMeHToB 1-4 mepuonos Ilepmonuueckoil cucrembl xuMudeckux snemeHtoB . M. Menneneesa,
UCTIONB3YS TOHATHSA «S-, P-, O-3JEKTPOHHBIC OpOUTANINY, «IHEPreTUYECKHE YPOBHHY», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKHX 3JEMEHTOB M MX COECAMHEHUH IO MepHoAaM U
rpynnaM Ilepuoguueckoi cucteMbl XUMHUYECKUX 3i1eMeHToB J[. Y. Menneneesa;

c(hOPMHUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh (OMHMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHn4CCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB, IMOATBEPKAATh CYIICCTBOBAHUC T€HETUYECKOM CBS3H
MCXKAY HCOPraHMYCCKMMU BCUICCTBAMHU C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peaKkuuit;

c(hOPMHUPOBAaHHOCTh YMEHHS KJIaCCHU(DHIUPOBATL XUMUYECKHE PEAKIUU II0 Pa3InYHBIM
MpHu3HaKaM (YMCITy M COCTaBy PEAarupyIOlIMX BEIIECTB, TEIUIOBOMY 3(dekTy peakinu, N3MEHEHHIO
CTETeHel OKUCIIEHHS 2JIEMEHTOB, OOpAaTUMOCTH PEaKIIMY, YIACTHIO KaTaln3aTopa);

c(hOPMHUPOBAaHHOCTh YMEHHI COCTaBJIATh YPaBHEHUS PEaKIMi Pa3jIM4YHBIX TUIIOB, MOJHBIC U
COKpaIEHHbIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IIPU KOTOPBIX ATH PEAKIIUH
WIYT 10 KOHIA;

c(hOPMHUPOBAaHHOCTh YMEHHI MPOBOAUTH PEAKIIMH, IOITBEPIKIAIOIINE KAa4eCTBESHHBINH COCTaB
Pa3IMYHbIX HECOPraHMYECCKUX BCIICCTB, pacCliO3HAaBaTh OIIBITHBIM HYTéM HWOHBI, NPUCYTCTBYIOIIIHNEC B
BOJHBIX paCTBOpax HECOPraHNMYCCKUX BEIICCTB,

c(hOpMHPOBAHHOCTh YMEHUW pACKpPHIBATh CYIIHOCTH OKHCIHTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKuii MocpeNICTBOM COCTaBJICHHS AJIEKTPOHHOTO OallaHCca dTUX PeaKIuii;

c(hOpMHUPOBAHHOCTh YMEHHH OOBSICHITH 3aBUCUMOCTH CKOPOCTH XWMHYECKOW PEaKIUA OT
Pa3IMYHbIX q)aKTOpOB; XapakTep CMCIICHUSA XUMHUYCCKOI'0 paBHOBECUA B 3aBUCHUMOCTU OT BHCIIHETO
BozzeiicTua (mpuniun Jle llarense);

chOpMHUPOBAaHHOCTh YMEHHUU XapaKTepHU30BaTh XMMHUYECKHE IPOIECCHI, JIKAIINE B OCHOBE
MIPOMBIIIUIEHHOTO ~ TIONYYEeHHS CEPHOM KHCIOTH, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTh
MIpEeACTaBIIEHUH 00 OOmMX HAyYHBIX NPUHIMIIAX W JIKOJIOTHYECKHX MpoOJIeMax XHMHYECKOTrO
MIPOM3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH BBIUHCICHHS C MCIIOIB30BAHUEM TOHSITHS «MaccoBast
JIOJsI BEIIEeCTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHWH Ta30B IMPH XUMHYECKHX PEaKIHSIX, MacChl
BelllecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY ONHOTO W3
YYacTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOrO 3(QeKTa peaknuu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChI BEIIECTB, IPEBPAICHHS U COXPAHEHUS YHEPTUH;

chOpMHUPOBAaHHOCTH yYMEHHUH COONIONATh MpaBWJIA TOJIH30BAHUS XMMHYECKOH MOCYIOH M
mabopaTOpHEIM O0OPYAOBAaHMWEM, a TaK)Ke MpaBwiia OOpaIlleHHs] C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBIITOTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTIBITOB;

chOpMUPOBAaHHOCTh YMEHHH IUTAHUPOBATh M  BBIIOMHATh XWMHUYECKHH OSKCIIEPUMEHT
(pasmoxxeHne TMEPOKCHAA BOAOPOAa B MPHUCYTCTBHH KaTallM3aTopa, OMpENEIeHHue CPeabl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHHUBEPCAITBHOTO WHAMKATOPA, BIHSHHE Pa3IHYHBIX (DaKTOPOB HAa CKOPOCTHh
XUMHUYECKON peakiuy, peaKllid NOHHOTO OOMeHa, KaueCTBeHHBIE PeakIuu Ha CyibdaT-, KapOoHAT- U
XJIOpU-aHUOHBI, HA KATHOH aMMOHWSI, pelIeHne SKCIIEPUMEHTAITFHBIX 3a71a4d 110 TeMaM «Merauiby u
«HemeTansr») B COOTBETCTBHH C MTPABHIIAMH TEXHUKH 0€30MaCHOCTH MPU OOpAIIeHUH C BEIIeCTBAMHU
1 Ta0OpaTOpHBIM 00OPYIOBAaHHUEM, MIPENCTABIATh PE3yIbTaThl XHMUYECKOTO dKCIIEpUMEHTa B (hopme
3aliCH YpPaBHEHHWH COOTBETCTBYIOIIMX peaKIuid M (QOpMyIHpOBaTh BBHIBOABI HAa OCHOBE 3THUX
pe3yIbTaTOB;

chOPMHUPOBAaHHOCTh YMEHHW KPUTHYECKA aHAIM3UPOBAaTh XUMHUYECKYI0 WH(pOpMaIuio,
MOJTy4aeMyIo U3 Pa3HBIX HCTOYHUKOB (CPEICTBA MaCCOBOW KOMMYHUKaNWHU, IHTEpHET U IpyTHX);

chOpMHUPOBAaHHOCTh YMEHUH COONIO/IATh MIPABHIIA SKOJIOTHIECKH 11eTIeCO00Pa3HOT0 MOBEIECHUS
B OBITY U TPYIOBOU JEITEIHHOCTH B IIEJISIX COXPAHEHHUS CBOET'O 3/I0POBBS M OKPYKAFOIIEH PUPOAHOI
Cpelbl, OCO3HAaBaTh OMACHOCTb BO3AEHUCTBUS Ha XKUBbIE OPraHNU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokaszarens [IJIK, mosicHATs Ha mpuMepax crocoObl YMEHBLICHHS W TNPEJOTBpPAIICHHUs UX
BPEIHOr0 BO3/ICHCTBHSI Ha OPraHU3M YENIOBEKA;



JUIsl 00yYaroINXCsl ¢ OTPaHUYECHHBIMHA BO3MOKHOCTSIMH 3[I0POBbsI: YMEHHE MTPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMHUECKUX SABIICHUH;

JUISL CTIeTIBIX M CIaOOBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIONb30BaTh PeNbe)HO-TOUCUHYIO
cucremy obo3Hauenuit JI. Bpaiins ans 3anucu XuMU4ecKuX Gopmyi.



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KUIACC
Ne :Iatp;f;::ia::; Koaecrno Hacon JyekTpoHHbIe (LM (POBHIE)
/ 0
n NporpaMMBI Bcero KonTtpoabubie padorsl | IlpakTHyeckue padoThl o0pa3oBaTeJibHbIE pecypchbl
Paznen 1. TeopeTudeckue 0CHOBbI OPraHUYeCKONH XMMHUHN
ITpenmer
OpraHUYeCcKou
.T
11 :m/:;ﬂ copui 3 bubmmoreka IJOK
. T HU S
p https://myschool.edu.ru/
OpraHUYECKUX
coemuHeHUN A. M.
Bbytnepona
Hroro mo pazaeny 3
Pa3zgen 2. YriaeBoaopoabl
I1
51 I;Z;ZHB:B: _— 5 bu6mmoreka IJOK
' T HOPOA https://myschool.edu.ru/
ATKaHBI
HenpenenbHbie
YTIIEBOIOPOJIBI: bubmmoreka [JOK
2.2 6 1
AJIKEHBI, allKaNEHEI, https://myschool.edu.ru/
AIKUHBI
53 ApomaTudeckue 5 bubmmoreka [JOK
' YTJIEBOZAOPOIbI https://myschool.edu.ru/
IT
PHPOAHBIC bubmmoreka [IOK
2.4 WCTOYHUKH 3 1
https://myschool.edu.ru/
YTIIEBOIOPOJIOB B UX
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nepepaboTKa

Hroro no pazaeny 13

Pa3nen 3. Kuciopojacoaep:xkauue opraHuyecKne coeTnHeHUst

Cnuptsl. ®enon

C
3.1 UCROIb306aHUEM 3
obopyoosanusn u
Peakmugeoe - MmouKu
Pocma

bu6mmoreka IJOK
https://myschool.edu.ru/

Anpaernasl.
Kap6oHoBbie
KACHOTEI. CII0KHBIE

- 3¢upsl . bubmuoreka LJOK
: Cc https://myschool.edu.ru/
UCRONb306GAHUEM
0bopyoosanusn u
peakmueos  mouKu
Pocma
bu6mmoreka IJOK
3.3 v
TIICBO/BI 3 2 https://myschool.edu.ru/
Uroro no pazueny 13

Pazpnen 4. Aszorcoaepskamiue opraHudeckue coeuHeHust

Am .
4.1 AMEEZIKHCJ‘IOTH 3 bubmorexa HOK
' ' https://myschool.edu.ru/
benxn
Uroro no pazaeny 3

Paznen 5. BeicokomouieKyIsipHbIe COeTUHEHUSI
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IImacTtmaccel.

bubmnoreka LIOK

51 Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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11 KUIACC

HauMeHoBaHuUe KoanuecTBO 4acon
Ne DJIeKTpOHHBbIe (U poBbIE)
/ pa3aesoB U TeM KonTpoabHbie 6
n/n Bcero IIpakTHyeckne padoTel | 00Pa3’oBaTEIbHBIE PECYPCHI
NpOrpaMmbl padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHUHU
CtpoeHue aToMOB.
ITepuoanueckuii 3aKoH
11 u [lepuonuueckas 3 bu6nuorexka LIOK
' CHCTEMa XMMHUIECKHX https://myschool.edu.ru/
anementoB /. U.
Menpeneepa
CrtpoeHue BelecTsa. Butmorexa IOK
1.2 M 0
HOroobpasue 4 https://myschool.edu.ru/
BEIIIECTB
XUMHUYECKHE PEeaAKIIUU
C
1.3 UCNONb306aAHUEM 6 1 1 bu6nuoreka LIOK
' obopydosanusn u https://myschool.edu.ru/
Peakmueos mouku
Pocma
Uroro no pazneny 13
Pazpnen 2. Heopranuyeckasi XuMust
Bbubnuoreka IJOK
2.1 M
CTaILIE 6 1 https://myschool.edu.ru/
Hemeraer bubmmoreka [IOK
2.2 C 9 1 1

UcCnoJjib3oeanuem

https://myschool.edu.ru/
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0bopyoosanusn u

Peakmugos mouku
Pocma
CBs3b
HEOPTaHUYECKUX U Bbubmmoreka LJOK
2.3 2
OpPTraHNYECKUX https://myschool.edu.ru/
BEIIECTB
Hroro no pazaeny 17
Pa3znen 3. Xumus U KU3Hb
bub6mmoreka IJOK
3.1 X
VMM HORHSHD 4 https://myschool.edu.ru/
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 [TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kona nposepsiemoro
pe3yJbTaTa

IIpoBepsieMble MpeAMETHBIE Pe3yJabTAThl OCBOCHHSI OCHOBHOIT 00pa30BaTeIbHOI MPOrpaMMbI CPeTHEr0
o0urero oopazoBaHus

TeopeTnyeckrie OCHOBBI OpPraHUYECKOW XUMHUH

11

CchopmMupoBaHHOCTh TIPEACTABICHUA O XMMHYECKOH COCTaBISIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POJH
XVMUU B TTIO3HAHUH SIBIICHUI MTPUPOJBI, B (POPMUPOBAHHH MBIIUICHHUS W KYJIBTYPHI IMYHOCTH, € QYHKIHOHAIBHOM
IpPaMOTHOCTH, HEOOXOJMMOM JIJISl PEUICHUS] MPAKTUYECKUX 3a/1a4 ¥ IKOJOTHYECKH O0OCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0pPOBbBIO U IIPUPOIHOI cperie

1.2

Brmamenne cucreMol XMMHYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONIME IOHATHS (MOJIEKyIIa,
BQJIEHTHOCTH, JJICKTPOOTPHUIIATEIIEHOCTh, CTENEHh OKUCICHHS, XUMHYEecKas CBjI3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, QYHKIIMOHAIbHAS IPYIINa, paIuKall, H30MEpHUs, H30MEPhI, TOMOJIOTHYECKUI
pSiA, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpKAIINe COeTUHEHNS, OMOOTHYECKH aKTHBHBIE BEIECTBA
(yrieBopl, )KUPEI, OEITKK), MOHOMED, TIOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYISIPHBIC COCMHEHHS); TEOPUH
W 3aKOHBI (TeopHs XHMHYECKOTO CTPOEHHWS OpraHuveckux BemectB A.M. bByrtnepoBa), 3aKOHOMEpPHOCTH,
CUMBOJMYECKAN SI3BIK XMMHH, (PaKTOJOTHMUECKHE CBEAEHUS O CBOMCTBAaX, COCTaBe, MOMYYEHHH M OE€30MacHOM
WCIIONB30BAaHNH BKHEHIIIMX HEOPTaHWYECKUX W OPTaHMYECKHX BEMIECTB B OBITY W MPAKTUYECKOH NeSITeThHOCTH

YCIIOBCKa

13

CdopMHupOBaHHOCTh YMEHHH BBISBIISATH XapakTepHbIE MPH3HAKWA TOHATHH, YCTAaHABIMBATh HX B3aUMOCBS3b,
WCIIONB30BaTh COOTBETCTBYIOIINE TOHSATHS TPU OIMKCAHUHM COCTaBa, CTPOCHUS W TPEBPAICHUH OpraHUYeCKUX

COeIMHEHU

14

c(OPMUPOBAHHOCTE YMEHHUI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY IJISI COCTaBJICHHS MOJEKYJSIPDHBIX H
CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIEHHON) (OPMYJT OPraHNYECKHX BEIIECTB U ypaBHEHUI XUMHUECKUX PEaKLuil,
W3rOTaBJINBATh MOJIENIN MOJIEKYJI OPraHMUECKHUX BEIIECTB IS UIUTIOCTPALUU UX XUMHUYECKOT 0 ¥ IPOCTPAHCTBEHHOT'O

CTPOCHUA

15

C(bOpMHpOBaHHOCTB YMGHI/Iﬁ YCTaHaBJINBATh NPHUHAJIC)KHOCTb U3YUYCHHBIX OPTaHUYCCKUX BCIICCTB 1O UX COCTABY




U CTPOCHHMIO K ONpENenEéHHOMY Kiaccy (Ipymie) coeanHEeHHH (YIJIeBOAOPOJBI, KHCIOPOA M a30TCOIAEpIKalue

COCIMHCHU A, BI)ICOKOMOJIGKYJIHPHI)IC COCIH/IHGHI/ISI), JdaBaTb UM Ha3BaHUSA 110 CHCTCMaTH‘IeCKOﬁ HOMeHKJIaTpr
(IUPAC)

CdopMHPOBAaHHOCTh YMEHUS ONPEACISITh BUJBI XUMHUUECKOW CBS3M B OPraHMYECKUX COCTUHEHHSIX (OJAMHAPHBIC U

15
KpaTHbIE)
16 CdopmupoBaHHOCTh YMEHHSI TPUMEHSITh: TTOJIOXKEHUSI TEOPUHU CTPOEHUsI opranndeckux Bemiects A.M. Byrnepoa
' JUJIA O6T)$ICHCHI/IH 3aBUCUMOCTHU CBOI7[CTB BEIICCTB OT UX COCTaBa U CTpOGHI/IH; 3aKOH COXpaHeHI/IH MacCChI B€IIECCTB
5 Yrueromoposl. Kucinopojcoaepxaiiyue 1 a30TCOJepKaIIUe OPraHUYeCKUe COSAMHEHHS. BBICOKOMOIEKYIIsIpHBIC
COCJIUHCHUS
CdopMUPOBaHHOCT, YMEHUW TPHBOIUTH TPUBHUAILHBIC HA3BAHUS OTACIHHBIX OPTaHUYECKHX BEIMIECTB (ITHIICH,
2.1 MPOIUJICH, AIlCTUJICH, STHJICHTJIMKOJb, TJHUIEpUH, (GeHo, GopMmanbierus, aieraibIerul, MypaBbHUHAs KHCJIOTA,
YKCYCHAasl KHCJIOTa, OJICMHOBAasI KMCJI0Ta, CTEApPUHOBAs KMCIIOTa, III0K03a, (PYKTO3a, KpaxMall, HEJUTi0j103a, TIIUIHH )
CdopMHUpOBaHHOCTS YMEHHUH XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, GHU3MICCKAEC U XUMUUIECKHE CBOMCTBA TUITHIHBIX
22 TIPEICTaBUTENCH pa3IMUHBIX KJIACCOB OPTaHMYECKHWX BEMIECTB (METaH, 3TaH, DTHJICH, IPOIMIICH, alleTHIICH,
' Oyramuen-1,3, mermnOyramuen-1,3, O€H30I, METaHON, TAHON, ITUIICHTIUKONb, TIUIEPUH, (EHOM, aIlleTaIbICT I,
MypaBbHHAS U YKCYCHAs KUCIIOTHI, TJIFOKO3a, KpaxMall, IeJUT0JI03a, AMHHOYKCYCHAsI KUCIIOTA)
CdopMHpOBaHHOCTh yMEHHWS WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b MEKIY THIIMYHBIMU TIPEACTABUTEISIMHU
2.3 pa3IMYHBIX KJIACCOB OPTaHWYECKMX BEIIECTB YPABHEHHSIMH COOTBETCTBYIOIIMX XHMHYECKHX PpEAKIUNd C
WCIIONB30BaHNEM CTPYKTYPHBIX (POPMYI
24 CdopMHupOBaHHOCTh YMEHHS XapaKTePH30BATh HWCTOYHUKU YTIEBOAOPOAHOTO CHIPhS (He(Th, MPHUPOIHBINA Ta3,
' yTOIlb), CIIOCOOBI MX TepepadOTKH U MPAaKTUIECKOe MPUMEHEHNE TIPOTYKTOB MepepadboTKu
3 XuMHus 1 )KU3Hb. Pacdérel
CdopMHupoBaHHOCTH YMEHHI BIIaJIETh CHCTEMOW 3HAaHUK 00 OCHOBHBIX METO/IaX HAYYHOTO TTO3HAHMSI, UCITOIB3yEMBIX
31 B XUMHH TIpH H3YYSHWH BEIIECTB W XHMHUYECKUX SBIIeHWHA (HaOINtO/IeHNe, W3MEpeHHe, OJKCIIEPHMEHT,

MO,I[eJ'II/IPOBaHI/Ie), HCIIOJIb30BAaTh CHUCTEMHBIC XUMHWYCCKUC 3HAHUA [UIA HNPUHATHA peIIIeHPII?I B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BCHICCTBAMHA U UX TPUMCHCHUCM




3.2

CdopMHUpPOBAaHHOCTh YMEHUH COONIOJATh TpaBUiIa TMOJH30BAHUS XUMHUYECKOW TIOCYNOM U J1abOpaTOpPHBIM
000pyI0BaHUEM, a TaKXKe IPaBHiia OOPAICHUs ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSAMHU I10 BBITIOJHEHUIO

a00paTOPHBIX XUMHUYECKUX OIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TIIAHUPOBATH U BHIMOIHATH XUMHUECKAN SKCIIEPUMEHT (TIpEBpaIIeHIs] OpraHHYECKUX
BCUICCTB IIPpU HArpC€BaHuH, IMOJIYUCHHEC 3THIICHA WU M3YYCHUC €ro CBOﬁCTB, KaQUCCTBCHHBIC PCAKIIUN OPraHUYCCKHUX
BEIIIECTB, JACHATYypalys OSIKOB IIPU HAarpeBaHUHM, I[BETHBIC PEAKI[UH OCITKOB) B COOTBETCTBUH C IIPABHJIAMM TEXHUKH
0e30MacHOCTH TIpH OOpallleHnd C BelIeCTBAMH U JIA0OpATOPHBIM OO0OpY/IOBaHWUEM; MPEICTABISTh PE3YJILTATHI
XUMHAYECKOTO IKCIIepUMEHTa B popMe 3amlrcy YpaBHEHUH COOTBETCTBYIOIIUX PEAKIHA U POPMYITHPOBATH BBIBOJIBI

Ha OCHOBE ATHUX PE3YJIbTATOB

3.4

CdopMHUpPOBaHHOCTH YMEHUH MPOBOANTH BRIYUCIICHHS 110 XUMHUIECKAM YPaBHEHUSIM (MaccChl, 00bEMa, KOJIMIECTBA
HWCXOTHOTO BEIEeCTBA WM MPOAYKTa PEAKIIMUA 1O MU3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO W3 MCXOTHBIX

BEIIECTB WJIN MPOJYKTOB PEAKIINHN)

3.5

ChopMHpOBaHHOCTh YMEHHMH KPUTHYECKH aHAIH3UPOBATH XMMHYECKYI0 MH(OpPMAIIHIO, TOIyYaeMyl0 H3 pPa3HbIX
HWCTOYHHUKOB (CpencTBa MaccoBoi nH(OpMaIiu, ceTh IHTEpHET U JpyTHE)

3.6

CdopMHPOBaHHOCTh YMEHUH COOIONATH IIPaBHJIa SKOJIOTMYCSCKH 11€71eCO00Pa3HOro MOBEACHHUS B OBITY U TPYIOBOH
JIEATEILHOCTH B IIEISAX COXPAHEHHS CBOETO 370POBbSI H OKpPYXKAIOIIEH MPUPOTHOI Cpelpl, OCO3HABATH OMACHOCTb
BO3JICHCTBHS Ha YKMBBIC OPraHU3MBI ONpPEJeIEHHBIX OPraHUYECKHX BENIeCTB, MOHMMAas cMbIc mokasaters [TJK
(mpenensHO AOMYCTUMOW KOHIIEHTPAIIMH), MOSCHITh HA TPUMEPax CIocoObl YMEHBINCHHUS U MPETOTBPAIICHHS HX

BpE€OHOI'O BO3JICHCTBHS Ha OpraHus3M 4Y€JIO0BCKa

11 KJIACC

Kox npoBepsiemoro

IIpoBepsieMble peIMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHON IPOrpaMMbl CpeIHero

pe3yJbTara o0urero oopazoBaHus
1 Teopernyeckre OCHOBBI XUMUU
11 Brnanenune cucreMolf XUMUYECKHX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIIOJIAraloOUIe MOHATUS (XUMHUYECKUN 3JIEMEHT,




aToM, J3JIEKTPOHHAs 000I0YKa aroma, S-, p-, O-3JEeKTpOHHBIC OpPOMTATd AaTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTS,
QJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHUCICHUA, XUMUUYCCKAaA CBA3b, MOJIb, MOJIIpHAsd Macca, MOJ'IﬂpHI)II\/'I O6’I)éM,
KpUCTAJIMYECKast pemérka, TUIBl XUMUYECKUX peakiuid  (OKHCIMTENbHO-BOCCTAHOBUTENbHBIE, JK30- U
SHJIOTCPMUYCCKUE, PEAKIIMM HOHHOrO OOMEHa), PACTBOpP, OJJICKTPOJMTHI, HEIJICKTPOIMTHI, 3JICKTPOIUTHYCCKAS
JIUCCOITHAITHS, OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW PEAKINH, XUMUYECKOE PAaBHOBECHE); TECOPUU U
3aKOHBI (TEOpHUs IICKTPONUTHUECKON aucconmanuu, [lepmomndeckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHS
MaCCI)I), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHUU, q)aKTOJ'IOI‘I/I‘IeCKI/Ie CBCJICHUA O CBOI?ICTB&X, COCTaBE, NOJIYYCHUN

1 0€30IMaCHOM MCIIOIE30BaHNN BaXKHEHTITNX HCOPraHNYCCKUX BCIICCTB B 6I)ITy n HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTH YC€JIOBCKA

CchopMupoBaHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPHU3HAKA M B3aUMOCBS3b M3YUCHHBIX IMOHSATHH, MPUMEHSThH

COOTBECTCTBYIOIIUE IMOHATHUA IIPHU ONHMCAHUW CTPOCHHUA U CBOICTB HCOPraHMYCCKUX BEHICCTB U HUX HpeBpameHHﬁ;

1.2
BBIABJIAATH B3aMMOCBA3b XMMUUYCCKHUX 3HAHWU C IMOHATUAMU N NPCACTABICHUAMU APYTIUX CECTCCTBECHHOHAYUYHBIX
IIPEIMETOB
13 Brnanenre OCHOBHBIMH METOJIAMH HAYYHOTO MTO3HAHUS BEIIECTB M XMUMHUYECKHUX SIBIICHUH (HaOJI0/ieHue, N3MEpEHHeE,
' 9KCTIIEPUMEHT, MOJICTTMPOBAHUE)
CdopmupoBaHHOCTH YMEHUI OMPEIETSTh BAJICHTHOCTD M CTEIICHb OKHCIICHUS] XUMUYECKHX DJIEMEHTOB B COSTUHEHUSX
1.4 Pa3IMYHOTO COCTaBa, BU XUMHUUYECKOW CBS3U (KOBAJCHTHAS, MOHHAS, METAJUTMYECKasi, BOMOPOAHAS) B COCAMHCHMSIX,
TUT KPUCTAJUTMYECKON PEMETKA KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYJISIpHAsI, HOHHAS, METAJUINIECKasl )
15 CdopMupoBaHHOCTH YMEHHUH OIPENENATh XapaKTep CPEasl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COETNMHEHUI
ChopMHpOBaHHOCT YMEHHS KITACCH(PHUIIMPOBATh XMMHUUECKHE PEAKITHH MO PA3THYHBIM MTPU3HAKAM (YHCITY U COCTABY
1.6 pearupyromux BemecTB, TEMI0BOMY dPQEKTy peaxiii, NU3MEHEHUIO CTeIeHEel OKUCIICHHSI DJIEMEHTOB, O0OPaTHUMOCTH
pEaKIvu, YYACTHIO KaTan3aTopa)
17 ChopMHpPOBAaHHOCTh yYMEHHMH COCTABIATH YPaBHEHWsI PEAKIUN pa3MUYHBIX THIIOB, TIONHBIE W COKPAMEHHBIC
' YpaBHEHUS PEaKIMii MOHHOrO OOMEHa, YYUTBIBAsT YCIOBHS, IPU KOTOPBIX OTH PEAKIIUU UIYT IO KOHIA
CdopMHpOBaHHOCTh YMEHHH MPOBOJUTH PEaKIWH, IMOATBEPKIAIONINEe KAa4eCTBEHHBIH COCTAB Pa3IMYHBIX
1.8 HEOPraHWYECKUX BEIIECTB, PACMO3HABATh ONBITHBIM ITYyTEM HOHBI, IPHCYTCTBYIOIIME B BOJHBIX pPacTBOpax

HCOPraHNYCCKUX BCIICCTB




1.9

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ PacKpbIBaTh CYHIHOCTb OKHCJIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ mocpeaAcTBOM

COCTaBJICHUS 3JICKTPOHHOI'O bajaHca 3THX peaKuHﬁ

1.10

CdopmMrpoBaHHOCTh yMEHHI OOBSICHATH 3aBUCUMOCTD CKOPOCTH XMMHYECKOH PEAKIIUHU OT Pa3IMUYHBIX (PAaKTOPOB

1.11

CdopMHPOBAaHHOCTh YMEHHI OOBSICHATh XapaKTep CMEIICHUS XUMUUECKOr0 PABHOBECHSI B 3aBUCMOCTH OT BHELITHET'O

BozzaelicTBus (mpuniyn Jle [larense)

OO01mas ¥ HeOpraHUYeCcKast XUMUS

21

CdopMHUpOBaHHOCTh YMEHHMI pacKpbiBaTh cMbICi [Tepuoauueckoro 3akona J1.M1. Menaeneesa u 1IeMOHCTPUPOBATH €0
CHCTEMaTHU3UPYIOILYI0, O0BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh OJJEKTPOHHOE CTPOEHHE AaTOMOB XWMHYECKHX »3JeMeHToB 1—4
mepuogoB Ileproandeckoil cucTeMsl XMMHUYecKuXx ayeMeHToB J[.M. MeHeneeBa, UCIONB3ysS MOHATHS «S-, P-, d-
JJIEKTPOHHBIE OPOUTAIIHY, «IHEPTETHUECKHE YPOBHU», OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHIECCKUX
3JIEMEHTOB M HMX COCOUMHEHMH IO nepuojaM u rpynnam lleproanueckoil cucTteMbl XMMHAYECKUX 3jeMeHToB J[.1.
Menneneepa

2.3

ChopMHPOBaHHOCTh YMEHHI XapaKTEPU30BaTh (OIMHCHIBATE) OOIIHNE XMMHUECKHE CBONCTBA HEOPTaHUYECKUX BEIICCTB
Pa3INYHBIX KIACCOB, MOJITBEPIKIATh CYIIECTBOBAHHE TCHETUYECKOM CBSA3M MEXK]y HEOPTaHMYECKUMH BEIISCTBAMH C
MTOMOIIHIO YPABHEHUH COOTBETCTBYIONMX XUMHUECKUX PEAKIINN

2.4

ChopMHpOBaHHOCTh yYMEHHI YCTaHABIMBATH TNPHHAIISKHOCTh HEOPraHWMYECKUX BEIIECTB IO HMX COCTaBy K
ornpeenEHHOMY Kiaccy (TpyIre) COeMMHEHnH (IIPOCThie BEMECTBA — METAUTbl M HEMETAIIIbI, OKCHJIBI, OCHOBAHHMS,
KHUCIJIOTHI, aM(OTepHBIE THIPOKCHIBI, COJH )

25

ChopMHpOBaHHOCTh YMEHUH HCHOJNB30BaTh XUMHUYECKYIO CHMBOJMKY MIJISI COCTaBlieHHs (OPMYJ BEIIECTB H
YpaBHEHUI XUMHYECKUX PeaKiuii, cucremaTrnieckyro HomeHknaTypy (IUPAC) u TpuBHaibHBIE HA3BaHUS OTACITHHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbId ra3, yIJIeKUCIbIi ra3, aMMHaK, raiéHasi U3BeCTb, HeraléHas U3BeCThb, IUTHEBAS
cojia, MUPHUT U APYTHE)

2.6

CdopmMrpoBaHHOCTh YMEHUH XapaKTEPHU30BaTh (ONMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHME ICHETHUECKON CBA3HM MEXIy HEOPTaHUYECKHMMHU BELECTBAMH C
MIOMOIIbIO YPAaBHEHHUH COOTBETCTBYIOIINX XUMHUECKUX PEaKIUi




2.7

CcdopmMupoBaHHOCTh yYMEHHMH TUJIAHUPOBATH W BBINONHATh XMUMHUYECKHH OSKCIEPUMEHT (pa3jiokeHHe MepOoKchaa
BOZOPOJA B MPUCYTCTBHM KaTaau3aTopa, ONPEACIIECHUE CPENbl PACTBOPOB BEIIECTB C IIOMOIIBI) YHHBEPCAJIBHOIO
WHAWKATOpa, BIHMSIHAE PAa3lUYHBIX (DAaKTOPOB HAa CKOPOCTh XMUMHYECKOW pEaKIMH, PeakIMd HOHHOrO OOMEHa,
Ka4eCTBEHHBbIC peaKIuW Ha cyiabparT-, KapOOHAT- H XJOPUI-aHHOHBI, Ha KaTHOH AaMMOHHSA, pEUICHUE
9KCIEPUMEHTANBHBIX 3a1a4 1mo TemaMm «Mertamiby U «Hemeramnbsl») B COOTBETCTBUH C MpPaBUJIAMH TEXHHUKH
0e30MacHOCTH TpH OOpallleHHH C BEIIeCTBAMH M J1a0OpaTOPHBIM OOOpYAOBaHHMEM; TMPEACTABISATH pPE3yJbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (popMe 3alTUCH ypaBHEHHH COOTBETCTBYIOUIMX PEaKUid U (POPMYIUPOBATH BBIBOJIBI HA

OCHOBE 3TUX PE3YJIbTaTOB

2.8

ChopMHpPOBaHHOCTh YMEHHI COOJIIOAAaTh TIpaBWja IOJIb30BAHUS XUMHUYECKOM IMOCYA0H U J1abopaTOpHBIM
o0opynoBaHMEM, a TaKXKe IpaBUja OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSIMH IO BBITOJTHEHUIO

Ta00PaTOPHBIX XUMHYECKUX OITBITOB

2.9

ChopMUPOBAaHHOCTS, YMEHHH XapaKTEPU30BaTh XUMHUYECCKHE TIPOIECCHI, JISKAIHE B OCHOBE IPOMBIIUICHHOTO
MONYYEHUS CEpHON KHCIIOTHI, aMMHaKa, a Takke cQOPMUPOBAHHOCTD MPEICTABICHHN 00 OOINX HAYYHBIX IPHHIIATIAX
Y DKOJIOTUYECKUX MpodiieMax XUMHYECKOTO IPOU3BOJICTBA

XuMHA U KU3HL. Pacuérer

3.1

ChopMUPOBAaHHOCTL TIPEACTABICHHN O XUMHUUYECKOW COCTABJISIONICH €CTECTBCHHOHAYYHOH KapTHHBI MHUpPA, POIU
XUMHH B TTO3HAHWUHU SIBJICHUU TPUPOIBI, B (POPMHUPOBAHUH MBIIUIEHUS M KYJIBTYPHl TUYHOCTH, €€ (DYHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOAWMOM ISl PEUIeHHs] MPAKTUYECKUX 3a7ad W HKOJOTHIEeCKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 37I0POBBIO ¥ TPUPOIHOM Cpejie

3.2

ChopMHpOBaHHOCTh YMEHMH KPUTHYECKH AHAJM3HPOBATh XMMHUYECKYI0 HMH(OpMAaIMIO, MOIy4aeMyl H3 pa3HbIX

HCTOYHHUKOB (CpencTBa MAcCOBONH KOMMYHUKALINH, CeTh MIHTEpHET U apyrue)

3.3

CdopMupoBaHHOCTH YMEHHI COONIOIATh MpaBHiIa YKOJIOTHYECKH IIeIeco00pa3HOro MOBENEHUS B OBITY U TPYAOBOI

JEATEIbHOCTH B LIEMSX COXPAHEHHUS! CBOETO 3J0POBbS H OKPYXKAIOIIEH IPUPOAHON CPEabl

3.4

Oco3HaBaTh ONACHOCTH BO3,Z[CI>10TBPI$I Ha JXUBBIC OpTraHU3MbI OHpe,Z[eJIéHHBIX BCIICCTB, ITOHMUMAas CMBICJI ITIOKA3aTCIIA
HI[K, MOACHATH HAa MpUMEpax CITOCOOBI YMCHBIICHUA W NMPCAOTBPAILLICHUA WX BPEAHOI'O BOSHGﬁCTBHﬂ Ha OpraHu3mM

YCJIIOBCKaA




3.5

CchopmMrpoBaHHOCTh YMEHHMI MPOBOJUTH BBIUYUCICHHUS C HCIOJIb30BAHUEM MOHSTHS «MAaccoBasi JOJS BEIIECTBa B
pacTtBope», 0O0BbEMHBIX OTHOUICHUH Ta30B MPH XUMHYECKHX PEAKLHUSIX, MACCH BEIIECTBA MM 00bEMa Ta30B IO
U3BECTHOMY KOJIMUECTBY BEIL[ECTBA, Macce WIM 00BEMY OIHOTO M3 yYacTBYIOIIMX B PEAKIHU BELIECTB, TEIIIOBOIO
a¢deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACCHI BEIIECTB, MPEBPAIICHNS U COXPAHEHNUS DHEPTHH




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT coaep:KaHUs
1 TeopeTndeckue OCHOBbI OPTaHUYECKONH XUMUU
11 IIpeamer opraHnuecKkoil XUMuUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOIYYEHUM HOBBIX BEIIECTB M MaTepuainos. Teopus
' CTpOeHHUs oprannyeckux coequHeHuit A.M. bytnepoBa, €€ OCHOBHBIE TTOJIOXKEHHS
12 CtpykTypHbie (GOpPMYJIBI OpraHMYECKHX BeliecTB. ['oMoorusi, u3oMepus. XUMHUYECKasl CBA3b B OPraHUYECKHX COCIUHCHHSX —
. OWHAPHBIC N KPATHBIC CBA3H. Hpe}lCTaBHeHI/Ie (0] KJ'[aCCI/Iq)I/IKaHI/H/I OpraHruvYCCKNX BECUICCTB
HomenknaTypa opraHnuecKnx COeIWHEHHH (CHCTeMaTHYecKas) W TPUBHAIbHBIE HAa3BaHHS BAXXKHEHIINX IpECTaBUTENEH KIIacCOB
13 OPraHUYECKHX BEIECTB
2 VYri1eBo10pO/IBI
21 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psiA. MeTaH M 3TaH — IpOCTeHIIne NPEACTaBUTENM AJIKAHOB: (PU3NYECKHE U
' XMMHYECKUE CBONCTBA (peakuy 3aMEIleHHs U TOPEHU), HAXOXKICHUE B IIPUPOJIE, NTOJyUEHUE U IPUMCHEHHE
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psA. DTUIIEH M MPONMIIEH — IIPOCTEHIINE IPEACTaBUTENN AIKEHOB: (U3UUECKUE U
2.2 XMMHYECKHE CBOWCTBA (peakLUU T'MAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALMH, OKHCIECHHUS M IIOJMMEPHU3ALUH), HOIyYeHHE U
IIPUMEHEHUE
23 Ankanuensr: Oyrammen-1,3 u mMermnOyrtammeH-1,3: cTpoeHue, BakKHEHIINE XMMHYECKHE CBOMCTBA (peakius MOTUMEPHU3AIINN).
' Ilony4yeHne CHHTETHYECKOro KayuyKa 1 Pe3UHBI
AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUECKHH psA. AUETUIICH — MPOCTEHIINNA MPEICTaBUTEb AJTKHHOB: COCTaB,
24 cTpoeHue, GU3NIECKHEe U XMMUYECKUE CBOMCTBA (PeaKLUU THAPUPOBAHMS, TaIOT€HUPOBAHHUS, THAPATALIUH, TOPEHUS), ITOJIyYeHNE U
[IPUMEHECHUE
Apensl. benzoin: cocras, cTpoeHne, QU3NUECKE U XMMUYECKHE CBOMCTBA (PeaKLiy raJloreHuPOBaHHs U HUTPOBAHUS ), IIOJIyYCHUE U
25 npuMeneHue. Tomyon: cocTtaB, cTpoeHHe, (QU3NYECKHE W XMMHUYECKHE CBOMCTBa (peakuMM TaJOreHUPOBAHUS U HUTPOBAHMUS),

MOJIYyYCHUC U IPUMCHCHUC. TokcudHOCTH ApCHOB. I'enernueckas cBSI3b MCXKAY YrJICBOAOpOAAMHU, MPUHAICIKAIIIUMU K PA3JIMIHBIM
Ki1accamMm




2.6

[Ipupoansie UCTOUHUKHN yrieBoAopoAoB. [IpuponHsiii ra3 u nmomyTtHele HeTaHbIe Ta3bl. HedTh u e€ mpoucxoxnenune. CriocoOb!
nepepaboTKH He(PTH: TMEPEroHKa, KPEKWHT (TepMUYECKUH, KaTaluTHYecKuil), muponu3. [IpomykTel mepepaboTKu HepTH, HUX
MIPUMEHEHHE B TPOMBIIIUIEHHOCTH U B OBITY. KaMeHHBIH yroib U MPOJYKTHI €ro MepepaboTKu

Kucnopozaconep:xamue opraHndeckie COeMHEHUs

3.1

[IpenenbHBIe OJJHOATOMHBIE CIUPTHL. METaHON U TAHOJI: CTPOEHHE, PU3MUECKHE U XUMUYECKUE CBOMUCTBA (PEaKIMU C AKTUBHBIMH
MeTaJlJIaMH, TaJIOTeHOBOIOPO/IaMHU, TOpEeHNUE), MpUMeHeHne. BoopoHbie CBA3M MeX Iy MOJIEKYIaMH CIUpTOB. JleficTBHe MeTaHoIa
W 3TAHOJA Ha OpraHU3M 4eloBeKa. MHOr0aTOMHBIE CIUPTHI. DTUIICHTIMKOND U TIULEPUH: CTPOEHHE, PU3NUECKHEe U XUMHUYECKHU e
CBOICTBA (B3aMO/IEHCTBHUE CO IIETOYHBIMU METAJIJIaMH, Ka4eCTBEHHAs peakilvs Ha MHOTOaTOMHbIE CIIUPTHI). [leficTBue Ha opraHu3m

YCJIIOBCKA. HpI/IMeHeHI/Ie TIIMIOEPUHA U OTUJICHTTIMKOJIA

3.2

deHo: cTpoeHre MOJIEKYJIbl, PU3MUECKe U XUMUYecKue cBoricTBa. TokcuunocTh penona. [Ipumenenue dpenona

3.3

Anbreruapl U KeToHbl. DopManbIeru/, aleTaiblerua: CTpOeHHUEe, PU3NYECKUe U XUMUYECKHE CBOWCTBA (PEaKIMH OKHCICHHS U

BOCCTAHOBJICHU S, KAYCCTBCHHBIC peaKHI/H/I), TIIOJIYy4CHUEC U ITPUMCHCHUEC

3.4

O/HOOCHOBHBIE Tpe/ieibHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS W YKCYyCHAs KHCIOTBI: CTpOCHHUE, (DU3NYECKHE M XUMHYECKUE
CBOICTBA (CcBOICTBA, OOIIME IS Klacca KUCJIOT, peaKus dTeprudUKaIim), moTydeHrne u npuMeHerne. CTeapuHOBast M OJICHHOBAS
KHCJIOTHI KaK MPEJCTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, HX MOoIIee JIeHCTBHE

3.5

Crnoxubie 3(UpHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponns cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne
KUPOB. bronornueckas pois )KHPOB

3.6

VYrieBoabI: cOCTaB, KiacCH(HUKAIIHS yTIEBOIOB (MOHO-, - M TIOIHCaxapusl). | Toko3a — mpocTenInii MOHOCaXapuI: 0COOEHH OCTH
CTPOEHMS MOJIEKYJbl, (PU3NUECKHE U XUMHUYECKUE CBOWCTBA (B3aumozencTBue ¢ ruapokcugom menu(Il), okucineHne aMMuadHbIM
pacTBopoM okcupa cepedpa(l), BocctaHOBNIEHHE, OpOKEHHE TIIFOKO3bI), HAXOXK/ICHHUE B IPUPOJIE, IIPUMEHEHN e, OMOJIOrHIecKast POollb.
®orocunte3. Opykro3a Kak u3zoMmep TIOKO3bl. Kpaxman W memirono3a Kak NpupoAHble noiaumepbl. CTpoeHHE Kpaxmana U
LesUTr003bl. PU3NUECKre U XUMUYECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KAUeCTBEHHAs PeakLus C HOJOM)

A3soTconepkariye opraHn4ecKie COeTMHEHHS

4.1

AMUHOKHUCIIOTBI KaK aM(I)OTepHLIe OpraHn4eCKuc COCAUHCHUS. duznyeckre 1 XUMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha npumepe
FJ'II/ILII/IHa). buonorndeckoe 3HaueHNE aMUHOKHUCIIOT. HCHTI/II[LI

4.2

benxu kak MNPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHNA. HepBPI‘IHafI, BTOpUYHAAd U TPECTUYHAA CTPYKTYpa OeNnKoB. XUMHUECKH e




CBOICTBA OEIKOB: TUApOJin3, ACHATYpalus, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

5 BrIcoKOMOIIEKYIISIPHBIE COEIUHEHUS
OCHOBHBI€ OHATHS XMUMHH BBICOKOMOJIEKYJIIPHBIX COETUHEHNN: MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb MOJTUMEpPU3aLiny,
5.1 cpenHss MoiekynspHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSPHBIX COEIMHEHHH — MoJuMepu3anus Hu
TTOJTUKOH IEHCAITHS
5 2 9KCHepI/IMeHTaJ'ILHLIe MCTO/JIbI U3YUCHHA BCUICCTB U UX HpeBpameHMﬁ: O3HAaKOMJICHHCEC C 06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX
' BOJIOKOH, TuTacTMacc, KaydykoB. [lomyueHne CHHTETHYECKOro KaydyKa U Pe3UHbI
11 KJIACC
Kon ITpoBepsieMblii 3JIeMEHT coJepKaAHUS
1 Teopernyeckre OCHOBBI XUMHUH
XUMHYECKAH JIeMEHT. ATOM. SIIpo aToMa, W30TOMNBI. DJIEKTPOHHAS 0007I0YKa. DHEPTeTUUECKHE YPOBHH, TOAYPOBHU. ATOMHBIC
11 opburanu, S-, p-, d-amemMeHThl. OCOOCHHOCTH PACIPENEICHUs IICKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX
MIEPUOI0B. DIEKTPOHHAA KOHPHUTYpAIs aTOMOB
[Tepuommueckuii 3akoH u Ileproanueckasi cucreMa xuMudeckux sneMeHToB .M. MenneneeBa. CBs3b EpHOAMIECKOTO 3aKOHA U
12 ITepuommyeckoit cucTeMpl XuMUIecKuX 3eMeHToB J[.M. MeHneneeBa ¢ COBpeMEHHOMN TEOpHEl CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH
' M3MEHEHHS CBONCTB XUMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BEIIECTB TI0 TPYIIIIaM ¥ IIepHoiaM. 3HaueHre
MIEPUOANYECKOT0 3aKOHA B PA3BUTHU HAYKU
Crtpoenmne BemecTBa. XWMHYECKas CBS3b. BUIBl XMMWUYECKOH CBs3W (KOBAJICHTHAs HEMONSAPHAs W TONSPHAs, HWOHHAS,
1.3 Mertasndeckasi). VIOHbI: KAaTHOHBI M aHHMOHBI. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOH XUMHUYECKOHN CBS3U (OOMEHHBIA U JOHOPHO-
akKIenTopHEIi). BomoponHas cBs3b
14 BanentHOCTh. DnekTpooTpunaTenbHOCTh. CTENEHh OKUCICHUS
15 BemectBa MONEKynsSpHOTO W HEMOIEKYISPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA. T[HITBI KPUCTALTHYECKUAX

peH_IéTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT THIIA KpI/ICTaJIHI/I‘IeCKOﬁ pemerKH IlonsTre o JAUCTICPCHBIX CUCTEMaAX. HcTunabie n




KOJIJIOMIHBIC PACTBOPHLI. MaccoBas 10714 BEIlIeCTBa B pacTBOpEC

1.6 Knaccuukanus Heopranndecknx coeinHeHni. HoMeHK1aTypa HeopraHn4ecKrux BEIIeCTB
17 Xumnueckas peaknus. Kimaccupukanms XUMUYECKUX PEAKIUil B HEOPraHWIECKOW U OPTaHUYeCKON XUMUU. 3aKOH COXpaHEHUS MacChl
' BEIIIECTB, 3aKOH COXPaHEeHHU U MPEBPALECHNS SHEPTHH MTPH XUMHUECKUX PEAKITUIX
1.8 CKopocTh peakiyy, e€ 3aBUCHMOCTh OT Pa3InYHbIX (aKTOPOB
19 OO6patumble peaknud. XUMHUYECKoe paBHOBecrue. DakToOphl, BIMSIONME HA COCTOSHUE XMUMHUYECKOro paBHoBecHs. [lpunimm Jle
' [latenbe
110 Onexrponutuyeckas auccorpaiyst. CuiabHbIe U cinadble MeKkTponauThl. Cpeaa BOAHBIX PacTBOPOB BEIIECTB: KHCNAs, HEHTpaJbHAas,
' nienoyHast. Peakiium noHHOTO 0OMEHa
111 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH
2 Heoprannueckas xumus
Hemeramnel. Ilonoxxenne nemeramwioB B Ilepmommdueckoil cucteme Xxmmudeckmx 3ieMeHToB J[.M. MeHneneeBa u 0coOEHHOCTH
2.1 cTpoeHns aToMoB. (DHU3MUYECKHE CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETa/uioB (Ha MpHMeEpe Kuciopona, cepbl, docdopa u
yraeposa)
22 XWMHYeCKHE CBOWCTBA BAXKHEWINIMX HEMETALIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa, yriaepoaa U KpEeMHHUSI) U WX COCTUHEHHUI
' (oKCcHIOB, KHCIOPOACOACPIKAIITUX KHCIIOT, BOJOPOIAHBIX coequHennii). [[puMenenre BayKHEHIINX HEMETAIJIOB U UX COSAMHEHUN
Meramnel. [lonoxxenne meramioB B Ilepronnuaeckoii cucreMe XxuMudeckux aneMeHToB J[. M. MenaeneeBa. OCOOEHHOCTH CTPOSHUS
2.3 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0mue ¢pusndeckne cBoiicTBa MeTauioB. CIUTaBbl METAIOB. DNEKTPOXUMHYECKUHN PsIIT
HAaIpPsHKEHUN METAJIJIOB
24 XWMUYECKHE CBOMCTBA BAXHEHUIINX METAJUIOB (HATPUM, KalWi, KaJdblMid, MATHUH, aIFOMUHUHN, IWHK, XPOM, JKEIe30, Me/b) U UX
' coequHeHni. O0IIe criocoOkI MoydeHus: MeTasuioB. [IprMeHeHne MeTamioB B OBITY U TEXHUKE
2.5 I'eHeTnveckas CBA3b HEOPTAaHMYECKHUX BEIIECTB, TPUHAMIESKAINX K Pa3IMYHBIM KaccaM
3 XUMUS U KU3Hb
31 Pounb xvuMuu B 00ecriedeHrH SKOIOTHIECKON, SHEPTETHUECKOW 1 TTUIIEBOM 0€30MaCHOCTH, Pa3BUTUN MEAUIIUHEL. [loHATHE O HAYYHBIX

METOAAaX IMO3HAHUA BEIICCTB U XUMHUYCCKHUX peaKLII/Iﬁ




Hpe[[CTaBIIeHI/ISI 00 O6HH/IX HAaYYHBIX NPUHOUIIAX IPOMBINIJICHHOI'O IMMOJTYYCHUA Ba)XHEHINMX BellecTB. UeloBeK B MHpPE BCIICCTB U

3.2 MaTepuasoB: BaKHEUIINE CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKIIMOHHbIE MaTepHalbl, KPaCKH, CTEKJIO, KepaMUKa, MaTepHUasIbl s
9JIEKTPOHUKH, HAHOMATEPHAIIbl, OpraHWYECKUE U MUHEPAIIbHbIC YI00p CHHS
33 XuMusi M 370pOBbE YEIOBEKAa: MpaBWiIa WCIONB30BaHHS JICKAPCTBEHHBIX IPENaparoB, MpaBuia OE30MacHOro HCIOIb30BAHUS

IperapaToB OBITOBOM XMMHUH B IIOBCEIHEBHOM KU3HU




YUEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YUYEHUKA

» Xumus. 10 knacc. [Nadpuensa O.C., Octpoymos W.I"., CnagkoB C.A. AKIMOHEpHOE 0OIIIECTBO
«M3narenscTBO «IIpocBemienne

» Xumus. 11 knacc. ['abpuensa O.C., Octpoymon WN.I"., CagkoB C.A. AKIIHOHEPHOE OOIIECTBO

«M3narensctBO «IIpocBemienne

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA

Beeaure 1. O.C.I'abpuensin, .. JIbicoBa «Xumust Meroquueckoe nocodue — 6a30Bbli ypOBEHB -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0IIas XuMusl B TecTax, 3ajavax, ynpaxHeHusx. 11 kmace» —
M.: lIpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Vinakoa «Xumus 11 kinacc: KoHTponbHbIC 1
MIPOBEPOYHBIC pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenetckas «Xumus 11 kinacc: HactonpHast kHura 1jist
yumrens». Yacts 1 — M.: [poda, 2019 rom.

5. O.C.I'abpuemsa, I'.I'.JIsicoBa, A.I".Benenckas «Xumus 11 xirace: HactombpHast KHUTA TS
yaurens». Yacts 2 — M.: ipoda, 2022 rox.

6. O.C.I'abpuensH, 11.B.Pemeros, 1.I".OctpoymoBa «3agadu Mo XUMUH U CITOCOOBI UX PEIICHUSD) -
M.: «lpocax», 2021ro.

7. B.I'. lenncoa «Xumus 11 kmace moypounsie turansl o yaeonuky O.C.I'abpuensina,
I'.T".JIsicoBoii» - Boarorpan» Yuurens 2018rox.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 ximacc», - M.: Ox3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XuMHUECKH SKCIEpUMEHT B 1ikoiie 11 kmace»; - M.:

Hpoda. —2019 rox.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
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