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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma no xumum s 10-11 KImaccoB cocTaBiieHa Ha OCHOBE CIEIYIOIIMX
HOPMaTHBHO-TIPABOBBIX M HHCTPYKTUBHO-METOANYECKUX JOKYMEHTOB!
o @epnepanbHoro 3akoHa «0O0 oOpazoBanuu B Poccuiickoit @enepamum» Ne273-O3 ot
29.12.2012r.
e OI'OC COO (npuka3 MunnpocseuieHust PO Ne413 ot 17.05.2012r).
e OOIT COO (npuka3 Munnpocsemienust PO Ne 371 ot 18.05.2023).
¢ [lpukaza Munnpocsemenus Poccun ot 9 oxtsi6ps 2024 1. Ne 704 «O BHeceHHH M3MEHEHU B
HEKOTOpBIe NIpHKa3bl MuHHMCTEpcTBa mpocBemeHus Pocculickon denepanuu, Kacarouecs
(denepanbHBIX 00pa30BaTEIBHBIX MPOrPAMM HAYAIBHOTO OOIIEro 00pa30BaHWs, OCHOBHOTO
00111er0 00pa30BaHUs U CPEHETO OOIIETO 0Opa30BaAHUSY.
e (OCHOBHOI 00pa30BaTEIBHOM MPOTpaMMBI cpeaHero obirero oopazoBanus MbOY «DokuHckas
COLL Ne2y.
e [lonoxenus o pa3paboTKe U YTBEPKICHUH pabOUYMX MPOrpaMM y4eOHBIX MPEIMETOB, KypCOB,
mucruruH (Moayneit) MBOY «®oxkunckas COLT Ne2».
e VYuyebnoro miana OOIT COO MBOY «®oxunckast COLL No2y na 2025-2026 y4eOHbIl TOI.
e Kanennapuoro yue6noro rpadpuka Ha 2025 — 2026 yuebnbiii ron MBOY «®oxunckas COII
No2y.
o @enepanbHOlt paboueit mporpammbl COO 1o yuebHOMY npeamery xumus ais 10-11 kinaccos.

OcHOBY TOAX0/J0B K pa3pabOTKe NpOrpaMMbl IO XUMHH, K OTPEIEICHUIO OOIIei
cTpateruu 0O0y4deHHs, BOCIIMTAHUS U Pa3BUTHsS 0OyUJaIOIIMXCS CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHICTITYaJbHBIC TOJIOKCHUS
OI'OC COO o B3aMMOOOYCITOBICHHOCTH II€JIEH, COJCpP)KaHUS, PE3YJIbTaTOB OOyYeHUS U
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMOe€ BBITYCKHUKaMU  00IIeo0pa3oBaTeabHOM
OpraHM3aliM, SBISETCS HEOTheMJIEMOM dacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIOIMM STarlOM peaju3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LEHHOCTEH, NPUCYLIUX LEJOCTHOM CcHCTEME XHMHYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (GOPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
pUpoAHOH cpeze. Peanusyercs xuMuyeckoe 00pazoBaHue 00y4aromMXCcsi Ha YPOBHE CPEIHETO
oOmiero oO6pazoBaHusl CpeACTBaMH y4eOHOro mpeamera «XHUMHs», COAEpKaHUE U MOCTPOCHUE
KOTOPOTO OIpeNeieHbl B MpOoTpaMMe IO XHMHUU C Y4E€TOM CHEHU(PUKHA HAYKH XUMUHU, €€
3HAYEHUS B TIO3HAHUU MPHUPOJBI U B MaTePUATBbHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1enei ¥ MPUHIMUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CpPEeTHEro o0Iero
obpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UI'PAaeT 0cOOYI0 pOjb B COBPEMEHHOMU
[MBUIIU3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepualbHOUM KynbTypbl. OHa BHOCHT CBOW BKIIa] B
(dhopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3[JaHUE I[EJIOCTHOTO MPEeCTaBIeHUs
00 OKpyKarolleM MUpe Kak 0 €IUHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOUIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIECTB, X CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHHUSL.

TecHo B3aUMOJEHCTBYSI C JIPYTMMHU €CTECTBEHHBIMH HAyKaMH, XHUMHUS CTajia
HEOTHEMJIEMOW YacThbl0 MHUPOBOUW KYyIbTYpHl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa H
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHash XUMHS KaK HayKa CO3MJaTellbHas, KaKk HayKa
BBICOKMX TEXHOJIOTUH HAmpaBlieHa HA PElIeHHE TIOOANBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS



YelIOBEYECTBA — CHIPHEBOM, HSHEPreTHYECKOM, MHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBHM ¢ OOUIMMH LEISIMM M NPHHLIUIAMH CpelHero oOmiero oOpa3oBaHUs
conepkanue mpeamera «Xumus» (10—11 kimaccel, 6a30BbIl ypOBEHb U3YYEHUS) OPUECHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYIhTYPHYIO IHOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IIPOJIOJIKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocraBisroliMMu  1peAMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus»» 1 «O0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAYKU: cHCTEMa 3HAHUM [0 HEOPraHUYECKOW XMMHUHU (C BKIIIOUEHUEM
3HAaHUW U3 OOIIEeH XMMHMM) U OpraHndeckoil Xxumuu. @opMUpOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IpU W3YYEHUU NpeaMeTa O00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHUS BCEro MHOTooOpa3us
BEIIECTB HAa OCHOBE OOIIUX MOHSATHH, 3aKOHOB ¥ TEOPHI XUMUH.

CrpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0I1as 1 HeopraHudeckas
XUMHS» cHOpMHUpOBaHa B MPOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJX0Ja K M3YYEHHUIO
yueOHOro Marepuasia ¥ 0O0YCIIOBJIEHAa HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUHM Ha
OTpeNeNIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XHMHH BeIIeCTBa
paccMaTpuBalOTCAd Ha YpOBHE KJIACCHMUYECKON TEOPHH CTPOEHUS OPraHMYEeCKHX COEIMHEHUi, a
TaK)kK€ Ha YpOBHE CTEPEOXMMHUYECKUX U IIEKTPOHHBIX MPEJICTABICHUNH O CTPOCHUM BEIECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XUMHH IMOJIy4aroT
pazBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEpBOHAYAIbHBIC
IIPEJCTABICHNUA O XUMUYECKOHN CBA3H, KIACCU(PHUKALMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINH.

Ilon HOBBIM yrjoM 3peHust B mpeamere «XuMuUs» 0a30BOr0 ypOBHS pPaccMaTpUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUYECKU MaTtepuan u
(aKTOJIOrMUeCcKue CBEJICHUs O BELECTBaX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKkas XUMUs» OOy4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHUE IEePUOJUYECKOro 3aKOHAa C OOLIETEOPEeTHMUECKHMX M METOA0JIOTMYECKUX IO3ULUMH,
riy0ke MOHATh HCTOPUYECKOE H3MEHEHHE (YHKUMH 3TOro 3akoHa — OT oOoOmiaromen 1o
O0OBSCHSIONIEH U IPOTHO3UPYIOICH.

Envnas cucreMa 3HaHHN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUUYECKUX PEAKLHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononsserca B Kypcax 10 wm 11 KimaccoB 2neMEHTaMM  COJEP)KaHUS, HMMEIOIUMU
KYJbTYpPOJIOTHYECKUH M TNPHUKIATHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHUMAaHMIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMH, PacKpbIBalOT €€ pojb B IIO3HABAaTEIbHOM U
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX NPUIOKEHUHA XMMHMHM, IOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOsieMax, CBA3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIs MONOJHEHUs 3HAHUM, perieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTANIBHBIX MCCIIEOBATENbCKUX 3ahad. B meiaom coxepkanue
y4eOHOTro npeamera « XUMHs» JaHHOTO YPOBHS M3Y4EHHUS OPHEHTHPOBAHO Ha (popMupoBaHHE Y
oOyJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHMMAaHUS (PUIOCOPCKUX HIEH, TaKUX KaK:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOTO U OPraHWYeCKOro MHupa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh ITPUPOIHBIX SIBJIEHUHN MYyTEM IKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMA MEXAy HOBBIMH (akTaMH M TEOPETUUYECKUMHU MPEINOCHIIKAMH,



OCO3HAHHME POJM XMMHUH B PEIICHUH KOJOTMYECKHX MpoOsieM, a Takke mpodiieM cOepekeHust
SHEPreTHYECKUX PECYpPCOB, CHIPHS, CO3AHNS HOBBIX TEXHOJIOTHIA U MaTePUATIOB.

B 1utane pemneHus 3amad BOCHHUTAHHS, PAa3BUTUS M COIHMAIU3ALNMU OOYYAFOIIHUXCS
MPUHATHIE TPOTPAMMONM MO XUMHUHU TOIXOJBI K OIPEACTICHUIO COJEPKAaHUS M TOCTPOCHUS
npeaMeTa ImpeaIycMaTpuBaoT (OPMHUPOBAHME YHUBEPCAIBHBIX yUEOHBIX JEHCTBUH, MMEIOIIHX
0a30BO€ 3HAYCHUE IS PA3JIUYHBIX BHIIOB JACSITCILHOCTH: PEIICHHS MPOOJIeM, TIONCKa, aHAIH3a U
00paboTkM WHPOpPMAIUK, HEOOXOTUMBIX JUISI TNPUOOPETEHUS OIbITa MPAKTHYCCKOW U
HCCIICIOBATEIIbCKON ACITETFHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TIO3HAHUN XUMUHU.

B mpaktuke nmpenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaK U
Ha YpOBHE cpemHero oOmiero o0pa3oBaHUsi, TMPU  ONPEICICHHH  COJEPKATEIbHOU
XapaKTePUCTHKHU IeJie HM3y4YeHHs IpeJMeTa HAlpaBiICHHEM IEePBOCTEIICHHOW 3HAYUMOCTH
TPAAUIMOHHO Tpu3HAETcs (HOPMHUPOBAHWE OCHOB XHMHUYECKOW HAyKH Kak oOJjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYCCKOW JCSITEILHOCTH YeJIOBeKa M KakK OJHOTO W3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJMYECCKOW TOYKM 3PEHUS TaKOW TMOIXOa K
OTIPEJICIICHUIO TEJICH N3YUEHUS TTPeIMETa SBJISCTCS BIIOJIHE ONPaBIaHHBIM.

CorJylacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICJIIMUA HM3YYCHHUS TIpeMeTa «XUMHUS» Ha
6a3oBoM ypoBHe (10 —11 kmaccer) SBISIOTCA:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMUYECKHX 3HAHMA KaK BAXKHEWINEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeXkKAT KITFOYEBBIC TOHSATHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYITHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUI O HayUYHbIX METOJax MO3HAHMsS BEIIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX Uil IPUOOPETEHUS] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SIBJICHHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB [EATENBHOCTH, CBA3aHHBIX C HAOMIOJAEHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHUMEHTa, COOMI0IeHHeM IMpaBuil 0e30MacHOro
oOpallleHus C BEleCTBAMHU.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4 U3y4yeHus MpeaMera B
MporpaMMe MO XUMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH MPHOPUTETAMHU
B CHCTeMe cpeaHero oomiero ooOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUHU B OoJblIei
CTeMeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE CcoJiepkaHusi oOy4deHwus,
OpUEHTHUPOBAHHOW Ha TOJATrOTOBKY BBIYCKHHUKA OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIOIIEr0 HEe HAaOOpOM 3HAHMM, a QYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOO0aMH U
YMEHUSIMH aKTHUBHOTO TOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEATbHOM >KU3HU JAJIS PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHHHM TMpeaMeTa «XUMHS» JOMUHHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IENU U 3329, KakK:

ajanrtanus OoOydJalolmuxcss K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TPHUHSATHUIO TPaMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUIX, CBS3aHHBIX C BEIECTBAMH U UX PUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHITHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MpoOIieM,
MOUCKa, aHanmM3a W o00paboTku WHPOpPMAIMK, HEOOXOTUMBIX Ui TPHOOPETEHHUS OIBITA



JEATeIbHOCTH, KOTOpasi 3aHMMAET BAYKHOE MECTO B TMO3HAHUHM XHMHUH, a TAKXKE Ui OLEHKHU C
MO3UIIMIA HKOJIOTHYECKOH 0€30TacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi: CHOCOOHOCTH CaMOCTOSITEIBbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBETCTBUH C KU3HECHHBIMH MMOTPEOHOCTSAMU, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA M aHAIHM3a Y4eOHOH M HayYHO-TIOMYJIIPHON HH(POPMALIUK XUMUYIECKOTO
COJIepKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
9aCTHOCTH, MPH TUTAHUPOBAHHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOyJarommxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIpPaBICHHOCTH
XUMHMHM, €€ BaXHOM pOJM B  pElIEHUH IJI00aJbHBIX  MpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNS, TOMOJHEHHUST JHEPTeTUYECKUX PECYpPCOB W COXPAHEHHUs MPHPOTHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHHS K TPUPOAEC M CBOEMY
3II0OPOBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJF30BAHMS MOJYYCHHBIX 3HAHUHA JUTS TTPHHSTHS
I'PaMOTHBIX PEIICHUH B CUTYAIUSX, CBA3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B ydeGHOM mmane cpemHero oOmiero oOpa3oBaHusl MpeaMeT «XuMus» 0a30BOTO YpOBHSI
BXOJIUT B COCTaB MPeAMETHOH o0acTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opranuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYECKUX COEIUHEHUIl (cucreMarhyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN AaJIKaHOB: (PU3MUECKHEe M XUMHYECKHE CBOWCTBAa (peakiuH 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENIN aAJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMudeckuii, KaTaTUTHUYECKUi), muponu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiaacTMacc, KaydykoB U pe3uHsl, kojulekunu «Hedp1b» u «Yromab», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKLIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkIMH C aKTUBHBIMU METAJUIaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAIJIAMH, Ka4eCTBEHHAsI peaKius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STHUIICHTJTUKOJISL.

@eHoNI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbpl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBHI:
CTpOCHHUE, PU3NIECKUE M XHUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHUCTBUE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUeckue W XUMUYECKUE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
npuUMeHeHue, ouosnoruueckas poiib. otocunte3. pykTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
UCXOJHOTO BEIIeCTBa WM MPOAYKTa pPEaKlIUd MO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mpuMmepe IHIMHA). buonorumdeckoe 3HaveHuUe
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU JUI OTJIENbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, JHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKyJIa, SHEPreTUUECKUN YPOBEHD,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIeBOb, JKUPBL, (DEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKaPCTBCHHBIEC U KOCMETHYECKHE NpEenapaThl, MATEPHAIIBI U3 NCKYCCTBECHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBHIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYeCKUuH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOEHHOCTH
pacrpeienieHus JICKTPOHOB M0 OPOMTAIIM B aToMax 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CHUCTEMBI XUMHUYECKUX
anementoB [[. M. MenjaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BemiecTBa. XUMHUYECKass CBs3b. BUABI XUMHYECKOW CBsI3UM (KOBaJICHTHAs
HEMoJIApHas U TOJNSpHas, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKkTpooTpUulaTebHOCTh. CTeneHb OKucieHus. NoHbI: KaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[TonsTue o nqucnepcHbIX cucteMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpPbl. MaccoBas J10Jist
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHuueckux coeguHeHWH. HoMeHkiaTypa HEOpraHMYeCKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckass peakius. Kraccupukanus XUMUYECKMX peakUuil B HEOPraHW4ecKOou Hu
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnektponuTrdeckas aucconuarnys. CuinbHble W cinadbie 37eKTposuThl. Cpemaa BOJHBIX
pPacTBOPOB BEIIECTB: KHCIIas, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIENe KPUCTAJUTMYECKUX pemETOK, HAOMI0IeHne | ONHCaHWuE JEeMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MpaKkTUYeckol paboThl «BiusHHE paznuyHbIX (HAKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa U yrieposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIUX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoaudyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJI0B.

XHWMHYECKHE CBOWCTBA BAXKHEWIIMX METAIOB (HATpPHWM, Kalul, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiuu «MeTamipl U CIjiaBbl», 00pa3loB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).



Pacuérnsble 3amaum.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce wid 00BEMY OJIHOTO U3 y4YacTBYIOIIMX B PEAKIUU BEIIECTB, pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MTPOJIYKTOB PEAKIIMU, €CIIH OJTHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumun B 00eCTieYeHNN 3KOJOTHIECKON, SHEPTreTHYEeCKOM M TTUIIEBOH OS30TIaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuum.

[IpencraBineanst 00 OOmMMX HAYYHBIX TNPUHIUINAX [POMBIIUICHHOTO MOJY4EHUS
Ba)KHEHUILINX BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIHME CTPOUTEIbHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC YI0OPEHHS.

XuMHUsS U 3I0pPOBbE YEJIOBEKA: MpaBWJIa HMCIOJb30BaHUSA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 6€30MaCHOTO MCIOJIb30BaHUs MIPENnapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 MUCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHH, ABIISIIOIIUXCA CUCTEMHBIMU JUISI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LKA,

OO0mwme ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAay4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHS,
aHaJlnM3,  CHHTE3,  KilaccuuKanus,  MEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBIICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUajiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHs mpeameTa «XHUMHS» Ha YpPOBHE CpelHero ooOmero o0pa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOIrO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOH M  BOCHMTATEIBHOW JEATENbHOCTM B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOLUIMMHCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U M03HABATENbHbBIX 33/1a4, BHIIIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydYHOMY HAcCJIEJUI0 OTEUYECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/ia YUE€HBIX U MIPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYaI[MH, CBS3aHHBIE C XUMUYCCKUMHU SBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIIEJCTBHIA dTUX MOCTYITKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJl 0€30MacHOTO OOpaIIeHus] ¢ BEHIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHHUS IOCIICJICTBUN M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS aTKOTOJI,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYIy, JIOASIM TPYJa U pe3ylibTaTtaM TPYIO0BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIIBHOM CPEJIbl;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONpUSATHBIE SKOJIOTHMYECKUE MOCIHEACTBUS MPeaNPUHUMAEMbIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHus e€ ponu B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTU XUMHUM JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHM MEAULIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4YyaeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIb30BaTh XUMHUECKUE 3HAHUS JIJIsl PEeLIEHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHO W KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCaJbHble YyueOHBbIE ICHCTBHS B IO3HABATEIbHOW U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEaAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHYECKOW peaklud — TMPUH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALMIO PA3IUYHBIX BUIOB M (HOPM TMpeACTaBICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KAaueCcTBE CpPEACTBA MIpH paboTe C XUMUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB INO3HABATEIBHOU NESTENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICZIOBAHUI ITyTEM COTJIACOBAHMUSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
omnpezenss €€ LeNu U 3a1add, KOHTPOJIUPOBaTh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUW B IO3HAHWH SIBJICHHWH TPHPOJBI, B (OPMUPOBAHUU
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, € (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pemieHusl MPAaKTUYECKUX 3aJad M OSKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BJIQJICHUEC CHUCTEMON XUMHUYECKUX 3HAaHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, DJIEKTPOHHAsI 000J09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpali€éHHas), MOJIb, MOJSpHAsi Macca, MOJIAPHBIH OOBEM, VYIJIEPOJAHBIA  CKEJEeT,
(GyHKIMOHATBHAS TPYIINA, PaJuKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI pSJl, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOA M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPraHUY eCKUX
BemiectB A. M. ByrinepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIME B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTHUYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, MOJyYeHUU ¥ 0€30TIaCHOM MCIOJIb30BAHUH BAKHEUIITNX OPTaHMUECKUX BEIICCTB B OBITY
U TIPAKTUYECKOH JEeSITeIbHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC MPU3HAKU TIOHSATHI, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS ITPUA ONMIMCAHUH COCTABa, CTPOCHUS U
MpeBpAIEHUI OPraHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMHUYECKUX pEaKlUi, U3rOTaBIMBATH MOJEIH MOJEKYI OpPTaHUYEeCKHX BEIIEeCTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(YrneBomoposbl, KHUCJIOPOJ M  a30TCOAEpIKAllhe COCAWHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJENIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWICH, STHICHIJIMKOJb, TJIMIEPUH, (eHon, (opManbAerun, aneraibIeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (OJIMHAPHbBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (HUINUECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, alleTalbIeru]l, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HWCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOAWTH BBIYUCICHHS 110 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmrosieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBuia MOJb30BAHUS XMMHUYECKON MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHnYecKuX BEIIEeCTB MPU HArpeBaHUU, MOJyYEHUE ATHIICHA U U3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM OOOPYAOBAHUEM, MPEACTABISATH PE3YAbTaTh
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX MCTOUHUKOB (CpeJCTBa MaccoBOM nHpopManuu, MHTEpHET U APYIruXx);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBbHOCTH B LEISIX COXPAaHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AEUCTBHUS Ha >KUBbIE OPraHU3MbI
OTpeNIeN€HHBIX OPraHMYeCKUX BeUIecTB, MOHMMas cwmbici mokazatens [IJK, moscHaTes Ha
IpUMEpax CIOCOObl yMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BeKa;



Il OOYYaloOIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTDH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KUIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOSHUs Kypca «OOmas W HEOpraHWdYecKas XUMHS»
OTPaXKAOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJIBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIHLHOW T'PAMOTHOCTH, HEOOXOIUMOM st
pelIeHusT TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATECIHLHOCTh, CTEIICHb
OKHCJICHHS, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHASs, MeETAJUTMYeCKas, BOJOPOJIHASA),
KpUCTATMYECKAass  pemeTKa, THIBI  XHUMHYECKUX  PEAKIMi, pacTBOp, DIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJTUTHUYECKAS TUCCOIMAIMS, OKUCIMTENIh, BOCCTAHOBUTEIb, CKOPOCTH
XAMHYECKOH  pEaKIWH, XHUMHYECKOE paBHOBECHE); TECOPHH W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTUU NPU XUMHUYCCKHX
peaKmusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XHUMHH, MHPOBO33PEHYCCKUE 3HAHMUS,
JeKallie B OCHOBE IOHMMAaHHUS TPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHHIA,
(aKTOJOTMYECKUE CBEICHHS O CBOWMCTBAX, COCTaBe, MOJIYUYCHHH M O€30TIaCHOM HCIOJIB30BAHUU
BXHEHUIIMX HEOPTaHWMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW ACATEIBHOCTH YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC MPU3HAKUA TIOHSATHH, YCTAHABINBATh
UX B3aUMOCBsI3b, HCIOJH30BATh COOTBETCTBYIOIIUE TMOHATHUS NPU ONMHMCAHUU HEOPTaHUYECKUX
BEIICCTB U MX MPEBPAIICHUH;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
dbopMyn BeliecTB M YpaBHCHHH XUMHYECKUX PEaKIUH, CHCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHbIe Ha3BaHHUS OTACIBHBIX HEOPraHHYECKHX BEHIECCTB (YrapHbIN Ta3,
YIJIGKUCIIBIN Ta3, aMMHUaK, raiméHasi M3BeCTh, HEramiéHas W3BECTb, IUTHhEBAs COJa, MHUPUT U
Jpyrue);

Cc(OPMHUPOBAHHOCTh YMEHHH ONPECIISATh BAICHTHOCTD U CTETIEHb OKHCIICHUS XUMUYECKUX
AJIEMEHTOB B COCJIMHCHUSAX PA3IMYHOTO COCTAaBa, BUJ XMMHUYECKOW CBsI3H (KOBaJICHTHAsI, NOHHAS,
METaJUIMYeCKasi, BOJAOPOHAsI) B COCOMHCHUSAX, TUI KPHCTALIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISpHas, WMOHHAs, METajlIM4ecKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHMIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICT Tepuoanyeckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIHE XHUMHYSCKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEP)KJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHHS KIacCHU(UUHUPOBATh XMMHMUYECKHUE DPEAKIMH [0 Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaklUi pa3IuYHbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHON KHUCIIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
MpecTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIeCTBa B PacTBOpe», OOBEMHBIX OTHOLICHUN Ta30B MpPU XUMHUYECKUX
peakusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChI BEILIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOM peaklMu, peakiMy HOHHOro OoOMEeHa, KauyeCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30IaCHOCTH NPH 0OpallleHUH ¢ BELIECTBAMU U JJaOOPAaTOPHBIM 000PYJI0BaHUEM, NIPEJICTABIAThH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBA MaccoBOMl KOMMYyHMKaluu, MHTepHeTr u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOJHOM cpenbl, 0CO3HABaTh ONACHOCTh BO3ACWCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I OOYYalOUIMXCsl ¢ OrpPAaHHMYEHHBIMH BO3MOXHOCTSIMH 3JI0OPOBBS: YMEHHE TPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znen 2.YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznen 3.Kuciaopojacoaep:kamnue oprannieckue coequHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4.A30Tcoaep:kane opraHnyecKue coeuHeHnst

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S.BbicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1.Teopernyeckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannuyeckasi Xumus
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Aara g OIl)}bIe
n/n Tema ypoka Bcero Kontpoay | Mpaktitec H3YYeHH S P
HbIe KHe padoThbl o0pa3oBaTe/ibHbIE
padoThI pecypchl
. bubmauoreka LIOK
1 Hucrpykrax no Th. Iipeamer opratuiecko 1 05.09.2025 | nhttps://m.edsoo.ru/7f413
XWMUH, € BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 034
2 Teopus CTpoe"HI/Is[ OpraHuYecKux coeMuHeHuit A. M. 1 12.09.2025
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue o KIacCUPUKAIMA OPTAHUIECKUX
3 BeniectB. HomeHkmarypa (cucremarnyeckas) u 1 19.09.2025
TPUBHAJIbHBIC HA3BaHUSI OPTaHMUECKUX BEIIESCTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psit 1 26.09.2025
5 MertaH 1 3TaH — IPOCTEHIINE IPEICTaBUTENN 1 03.10.2025
AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 10.10.2025
7 OTWIIEH U NMPONMIEH — MPOCTEHUIINE TPEICTaBUTENIN 1 17.10.2025
AJIKEHOB
8 IIpakTuyeckas pflﬁOTa Ne 1. «Ilonydenue sTuneHa U 1 1 24.10.2025
U3yUYEHHE €ro CBOUCTBY
9 Ankaauensl. byraguen-1,3 u metmnnOyraauen-1,3. 1 07.11.2025
[TosrydeHrne CUHTETHUECKOrO KaydyyKa U Pe3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHS,
10 TOMOJIOTUYECKHUH Psill. ALIETHIIEH — MPOCTEHIITHIA 1 14.11.2025
MPECTaBUTEIb ATKMHOB
11 BeruuciieHus no ypaBHEHUIO XUMUYECKOM peaKkivu 21.11.2025
12 Apenbl: 6eH301 U TOJIyoJl. TOKCHYHOCTh APEHOB 28.11.2025



https://m.edsoo.ru/7f413034
https://m.edsoo.ru/7f413034

I'enernueckas cBsA3b YIieBOAOPOIOB,

13 05.12.2025
IIPUHAJUISKAIUX K Pa3JIMYHBIM KJIacCaM
[IpupoHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOHBIN
14 ra3 ¥ MOMyTHbIE HE(TSAHBIE Ta3bl, HEGTH U IPOILYKTHI 12.12.2025
e€ mepepaboTKn
[IpupoaHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN
15 ra3 u NoInyTHbIe HEPTIHbIE Ta3bl, HEPTb U MPOTYKTHI 19.12.2025
e€ mepepaboTKu
16 KonTpoabHas pabora no pazaeny 26.12.2025
«¥YT1J1€BOI0POABD)
IHoBTOpHBIN HHCcTPYKTaK 0 Th. [Ipenensusie
17 OJIHOATOMHBIE CITUPTHI: METAHOJ U DTAHOJL.
Bopoponnas cBsizb
18 MHOroaToMHbIE CIUPTHI: ATHWICHIIUKOJIb U TITULEPHUH
19 @deHoJI: CTPOEHUE MOJIEKYIIbl, (PU3HYECKHE U
XMMHYECKHE CBOMCTBA, IPUMECHEHHE
20 Anpaeruapl: GopManbAerul U aueTaabaerui. AueToH
21 OnHOOCHOBHBIE IpeJIeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MYpPaBbHHAs U YKCYCHAas
29 IIpakTuyeckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOH KUCJIOTBD»
23 CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK
MIPEJCTABUTENN BBICUIMX KAPOOHOBBIX KUCIIOT
24 MBpL1a Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENCTBUE
o5 CrnoxHble 3(hupbl KaKk TPOU3BOIHbIE KAPOOHOBBIX
KUCIOT. ['U1ponn3 cia0kKHbIX 3pUpoB
26 XKupsl: ruaponan3, npuMeHeHrne, OuoJoruyeckas poib

KHPOB




VYraeBosl: cocTaB, kiaccupukanus. Baxxneimue

27 1
MIPEJICTAaBUTENH: TIIF0K03a, PPYKTO3a, caxaposa

28 Kpaxmai 1 nesuiono3a Kak IpUpOAHbIE MOJTMMEPDI 1
KourtpoJabsHas paéora no pasaeny

29 «Kucaopoaconepxaiue opraHudeckme 1
coequHeHus» / Becepoccuiickas npoBepovHasi
pabora

30 IIpomexyTounas arrecrauus / Beepoccuiickas 1
npoBepovYHas padora

31 [TenTuael. benku kak mpupoaHbIE 1
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS
AMWHBI: METHJIAMUH U aHUJIUH. AMUHOKHUCIIOTBI KaK

32 aM(OTEPHBIE OPraHMIECKHE COETUHEHUS, HX 1
OMOJIOTUYECKOE 3HAUYCHHUE.

33 OcHOBHbBIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COCIMHEHU I

34 OcHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX 1
coenuHeHui. [lmacTmaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoan
HbIe padoThI

IIpakTHuec
KHe padoTbl

Jara
H3yUYeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

HNucrpykrax no Th. Xumuueckuii anemMeHT. ATom.
DnexTpoHHas KOHGUTypalus aTOMOB

05.09.2025

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema

xuMmudecknx aneMmeHToB J. . MeneneeBa, ux cBs3b C

COBPEMEHHOU TeOpHel CTPOCHUS aTOMOB

12.09.2025

3aKOHOMepHOCTI/I N3MEHEHHSA CBOMCTB XUMHYECKUX

3JIEMEHTOB ¥ UX COEAVMHEHUI 1O TPYyNIIaM U IIEPUOIaM.

3HaueHNE MNEPUOANYCCKOI0 3aKOHa U CUCTEMBI

xumudeckux aeMeHToB J[.M. MenneneeBa B pa3BuTHH

HayK1

19.09.2025

Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bopopoanas cBsizb

26.09.2025

BanentHocTh. D1eKTpoOTpUIIATENbHOCTh. CTENEHD
OKHcIeHUs. BelecTBa MOJIEKYIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

03.10.2025

[TonsiTre o aucnepcHbIX cuctemax. Mcrunnelie u
KOJUIOUHBIE pacTBOPBL. MaccoBast 10Ji BEUIECTBA B
pacTtBope

10.10.2025

KJ'IaCCI/I(I)I/IKaHI/IH U HOMCHKJIATYpa HCOPTraHNYICCKUX
COCI[I/IHGHI/II‘/'I. I'eneTuueckas cBs3b HCOPraHU4CCKUX
BCIICCTB PA3JIMIHBIX KJIACCOB

17.10.2025

Knaccudukanus XuMHUIECKUX peaklui B
HEOPraHUYECKOM U OPraHWYeCKOM XUMHUU. 3aKOH
COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAIEHUS] SHEPTUU TTPU XUMHUECKUX PEaKIUIX

24.10.2025




Ckopoctb peakiuu. OOpaTuMbie peakiinu. XUMHUECKOE
paBHOBecHE

07.11.2025

10

[TpakTaeckas padorta Nel. «BrnusiHue pa3maHbIx
(hakTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHID)

14.11.2025

11

DneKTpoauTHIecKas quccoruanus. [lonsatue o
BOJIopoHOM moka3zarese (PH) pactBopa. Peakiuun
MOHHOTO 0OMeHa. ['uapoIin3 opraHunvdecKux u
HCOPraHNM4YCCKUX BCIICCTB

21.11.2025

12

OKHUCITUTEIbHO-BOCCTAHOBUTENIbHBIC peakiuu. [ToHsTre
00 3JIeKTpOoJI3e PacIlJIaBOB M PACTBOPOB COJICH

28.11.2025

13

KonTpoabHasi padora no pasaeny «Teoperuueckue
OCHOBBI XUMUN»

05.12.2025

14

Mertainnel, ux noJyioxxkenue B [lepuoauyeckoii cucrteme
xuMmudecknx dnemenToB . . Menneneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ne puznyeckue
CBOMCTBA METAJJIOB

12.12.2025

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUM METaJIOB

19.12.2025

16

XHUMHUYECKHE CBONCTBA BAXKHEHUIIIUX METAIIOB (HATPHHA,
KaJINH, KJIBIIMIA, MATHUN, JTFOMUHAN) U UX COCTUHEHUHN

26.12.2025

17

IMoBTOpHBIH MHCTPYKTAX 110 Th.
XUMUYECKUE CBOMCTBA XpOMa, MEJU U UX COCAMHEHUI

18

XuMH4ecKre CBOMCTBA LIMHKA, JKeJIe3a U UX
COEqUHEHNN

19

[IpakTnueckas pabota No2. "Perenue
AKCMEPUMEHTAJIBHBIX 3a7a4 10 TeMe «MeTalbi»"

20

Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme
XHUMHUYECKUX 3eMeHToB /1. 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nyecKue CBOMCTBA HEMETAIIIOB. AJIIOTPOTIHS
HEMEeTaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u

yriaepoja)




29 XI/IMI/I‘-ICCKI/\IJG CBOMCTBA raJIOTEHOB, CEPBI U X 1
COEJIMHEHUI

23 XHMquCKI{e CBOMCTBA a30Ta, hocodpa u nux 1
COEJIMHEHUI

24 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA yIJIepoJa, KpEMHUA U UX 1
COEJIMHEHUI

o5 HpI/IMeHeHIEe BAKHEUIIINX HEMETAJUIOB U UX 1
COEJIMHEHUI
O060061eHre u cucTeMaTu3alus 3HaHu| 1o TeMe

26 «HemeTamnbl». BeMucienus o ypaBHeHUSIM 1
XUMUYECKUX PEAKIH U TEPMOXHUMHUYECKHE PACUETHI

27 [IpakTueckas padora Ne3. «Pemenue 1
JKCIIEpUMEHTAIIBHBIX 3a1a4 1o Teme ""HemeTambr'"»

g KonTtpoabHnas padora no remam «MeTanib» u 1
«HemeTanabny

29 Heoprannueckue 1 opraHn4eckue KUcioThl. 1
Heopranndeckue 1 opraHu4eckue OCHOBaHMs
AMmdoTepHble HEOPraHUYECKUE U OPraHUYECKHE

30 coenvHenus. ['eHeTHueCKas CBA3b HEOPraHMYECKUX U 1
OpPraHUYECKUX BEIIECTB

31 IpomekyTOuHAs aTTecTALMS 1
Pounb xumuu B 06ecrieueHNH SK0JIOTHIECKOH,

32 SHEPreTUYECKOM U MUILEeBOM 6e30M1acCHOCTH, Pa3BUTUU 1
MEULUHBI

33 [IpencraBnenus 06 oOmMx HayHBIX IPUHIMIIAX 1
IIPOMBIIIJICHHOTO MOJIYYeHHsI BAKHEHIINX BEIIECTB

34 YenoBek B MUpPE BEIIECTB U MAaTEpUAJIOB. 1
XUMHUs U 3/I0pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IIpoBepsiemble TPeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM

o0pa3oBaresabHOi nporpammsl (10 kiacc)

Kon
MIPOBEPSEMOT0
pesynbTaTa

IIpoBepsieMble MpeAMETHBIE PE3yIbTATEI OCBOCHHS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMEI
CpeaHero ooIiero oopasoBaHus

1

TeopeTnyeckrie OCHOBBI OpraHUYECKOW XUMHUH

11

CdopMHPOBAHHOCTh MPEICTABICHUH O XUMUYECKOM COCTABJISIOIICH €CTeCTBEHHOHAYYHOU
KapTUHBI MHUPA, POJIH XMMHUH B IIO3HAHUY SIBIICHUM MPUPOJIBI, B HYOPMUPOBAHUU MBIIUICHUS H
KYJIbTYpbl JINYHOCTH, €€ (YHKI[MOHAJIBHOH T'PAaMOTHOCTH, HEOOXOMMMOM JJIsi PELICHHS
MPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cpene

1.2

BrnageHnue cucrteMoil XWUMHUYECKMX 3HAaHMM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarouue
MOHATHSL  (MOJIEKyJia, BaJleHTHOCTh, JJIEKTPOOTPHUIIATENILHOCTh, CTEIEHb OKHCIICHUS,
XUMHYECKasi CBsI3b, MOIIb, MOJIIpHAs Macca, MOJIAPHBIA O0BEM, YTIEPOIHBIA CKEJeT,
(hyHKITMOHAJIBHAS TPYIINA, PAaIUKal, H30MEPHs, U30MEPbI, TOMOJOTHYECKUN Psijl, TOMOJIOTH,
YIJIEBOJOPOIBI, KHCIOPOA- W a30TCOAEp)KaIIue COEAWHEHHS, OMOJIOrMYECKH AaKTHBHBIE
BemecTBa  (YIJI€BOMABI, JKHPBI, OENIKM), MOHOMEp, TMOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCIUHEHMS); TCOPHH M 3aKOHBI (TEOPHS XUMHYECKOTO CTPOSHUS
opranmdeckux BemectB A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH,
(dakronoruueckue CBEJCHUS O CBOMCTBaxX, COCTaBe, IONYYCHHH ©  OE30MacHOM
WCIIONB30BAHNH BaKHEWITNX HEOPTaHWYECKUX W OpPraHWYEeCKHX BEIIeCTB B OBITY H
MPAKTHYECKOU 1EATEIbHOCTH YEIOBEKa

1.3

CdopMupoBaHHOCTh YMEHW BBISBISATh XapaKTEpPHBIE NMPU3HAKH MOHSATHH, YCTaHABIMBATH
WX B3aWMOCBS3b, HCIIONB30BATh COOTBETCTBYIOUINE TIOHATHS TPH OMNHCAHWW COCTaBa,
CTPOEHUS U MPEBPAILCHUM OPTraHUYECKUX COENUHEHUN

14

c(OPMUPOBAHHOCT, YMEHHH HCIONB30BaTh XUMHUYECKYIO CHMBOIHMKY IS COCTABIICHHS
MOJIEKYIISIDHBIX W CTPYKTYPHBIX (pa3BepHYTOW, COKpAIIeHHOW) (QOpPMYIT OpraHMYeCKHX
BEIIECTB W YPaBHCHWH XHMHUYECKUX pEAKIMHA, W3rOTaBIUBATE MOJICIHA  MOJEKYI
OpPraHWYECKHX BENIECTB IS MIUTIOCTPAIlMM MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTpOCHUSI

1.5

ChopMHpOBaHHOCTh YMEHUH YCTaHABIMBATH MPHHAISKHOCTh M3YyYEHHBIX OPraHMYECKUX
BEIIECTB TI0 MX COCTaBY M CTPOCHHUIO K OIpEACICHHOMY Kiaccy (TpyIre) COeIuHCHUN
(YriaeBomoponpl, KHCIOPOA ¥ a30TCOACPKAIINE COCAUHEHHS, BHICOKOMOJICKYISPHBIC
COCITMHEHMUS ), 1aBaTh UM Ha3BaHHsI 10 cucTeMaTryeckoit Homenkaarype (IUPAC)

1.5

ChopMuUpOBaHHOCTh YMEHHS ONPEENsTh BUABI XMUMHYECKOH CBS3M B OPraHUYECKUX
COCMHEHUSX (OIMHAPHBIE U KPaTHBIE)

16

C(i)OpMI/IPOBaHHOCTI) YMCHHUA NPUMCHATL: IMOJIOKCHUA TCEOPUHU CTPOCHHA OpPTraHUYCCKUX
BCIICCTB AM. ByTJ'IepOBa JUISL 00BSICHEHHUSI 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHHU MACChI BCIICCTB

YFJ'IGBOILOPOIIBI. Kchopozlcoz[epncamI/Ie U a30TCOoACPIKAIIUC OPraHUYCCKHUEC COCAUHCHMUA.
BBICOKOMOHCKYHHPHBIG COCONHCHUA

21

C(bOpMI/IPOBaHHOCTB YMGHI/Iﬁ MMPUBOAWUTL TPUBUAJIbHBIC HA3BAHWA OTACIIbHBIX OPraHUYCCKUX
BCIICCTB (3TI/IJ'IGH, MMPONUJICH, all€THUJICH, OTUJICHIJIMKOJIb, TTIMICPHH, (1)€HOJ'I, (I)OpMaHL,I[CI‘I/II[,
alCTajJIbACTu/]], MypaBbUHAA KHUCJIOTA, YKCYCHAd KUCJIOTA, OJICMHOBAsA KUCJIOTA, CTCAPpHUHOBAs




KHCIIOTa, TTII0K03a, PPYyKTO3a, Kpaxmall, LEII0NI03a, TIHIIHH)

2.2

ChopMHpPOBAaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3HUECKHE U
XUMHYCCKUE CBOWCTBA THIMYHBIX MPEACTABUTENICH Pa3MYHBIX KJIACCOB OPTraHUYECKUX
BeliecTB (METaH, 3TaH, STWICH, MPOIWJICH, alleTuiieH, OyraaueH-1,3, merunOyramuen-1,3,
OCH30JI, METaHOJI, TAHOJ, TUJICHTIIMKOJIb, TIMIECPUH, (PEHON, alleTalbACT U1, MypPaBbHHAS U
YKCyCHAasl KHCIIOTHI, TTIIOKO03a, KpaxMaJl, EeJUI0JI03a, AMUHOYKCYCHAs KUCIIOTa)

2.3

ChopMrpoBaHHOCTh yMEHHS HMJUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXAY THUIHYHBIMH
IIPEICTABUTEISIMU  PA3IMYHBIX  KJIAaCCOB  OpPraHMYECKHX  BEIIECTB  yPAaBHEHMSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKINi C HCIOIB30BAHIUEM CTPYKTYPHBIX (hOpMYIT

2.4

ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOAHOTO CHIPhS (HEPTH,
MIPUPOTHBIN Ta3, YTojib), CIOCOObI NX MepepadoTKU U MPAKTHUECKOe TPUMEHEHHE MPOTYyKTOB
nepepadoTKu

XUMHA U )KU3Hb. PacueTrsl

3.1

CdopMHPOBAaHHOCTh YMEHHI BaJeTh CUCTEMOM 3HAHWH 00 OCHOBHBIX METOAaX HAY4YHOTO
MO3HAHUS, WCIOJIb3YEMbIX B XMMHUHU TPU HU3YUEHUH BEIIECTB M XUMHUYECKHUX SIBICHUU
(mabnromenue, W3MEpeHHe, SKCIEPUMEHT, MOJENMPOBAHUE), HCIOIH30BATH CHCTEMHBIE
XMMUYECKHUE 3HAHUS JJIs NPUHATHS PEIIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYyalusiX,
CBSI3aHHBIX C BEILIECTBAMHU U UX MTPUMEHEHHUEM

3.2

CdopMUpPOBaHHOCT, YMEHUU COONIONATh MPAaBWIIA TONH30BAHUS XHUMHUYCCKOH IOCYHIONH H
mabopaTopHBIM O0OpYHOBaHHMEM, a TakKKe TIpaBWia OOpaleHWsl C BEIIeCTBAMH B
COOTBETCTBHHU C MHCTPYKIHAMH IO BHITIOIHEHUIO JTA0OPATOPHBIX XUMHYECKHUX OITBITOB

3.3

ChopMHpOBaHHOCTh yMEHHH TIJIAHUPOBATH W BBITIONHATH XUMHYECKUH OKCIIEPUMEHT
(peBpallieHHsl OPraHUYECKUX BEIIECTB IPU HATPEBAHWH, MONYYCHUE ITUJICHA W HU3YyUYCHUE
€ro CBOICTB, KaYeCTBEHHbIC PEaKIMU OPraHWMYECKUX BEHIeCTB, JCHATYpalus OCIKOB MpU
HArpeBaHWM, I[IBETHBIC peaKIUd OCJIKOB) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
Oe3omacHOCTH TIpM  OOpaIleHHH C BEIIeCTBAMH ¥ JTA0OpaTOPHBIM 000pYyIOBaHUEM;
MPEACTABNIATh PE3yNbTAThl XMUMUYECKOTO0 JKCIEepUMEHTa B (opMe 3alUCH ypaBHEHHIH
COOTBETCTBYIOIIUX PEaKIUil U POPMYTHPOBATEH BBIBOJBI HA OCHOBE 3TUX PE3yIbTATOB

3.4

CdopmupoBaHHOCTH YMEHUN MTPOBOIUTH BBIUUCIICHHS 10 XUMUYECKUM YPaBHEHUSM (Macchl,
o0beMa, KOMMYEeCTBa MCXOMHOTO BEIIECTBA WIIM MPOMYKTA PEAKIMH 10 M3BECTHBIM Macce,
00beMY, KOJHMYECTBY OJTHOTO U3 HCXOJHBIX BEIIECTB MJIH MPOAYKTOB PEaKIHH)

3.5

ChopMHpOBaHHOCTh YMEHHH KpPUTHYECKH AHAJIU3UPOBATH XHMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 U3 Pa3HbIX UCTOYHHMKOB (CpeicTBa MaccoBoi mHpopmanuu, cerb VHTEpHET U

apyrue)

3.6

CdopMHupOBaHHOCTh YMEHHI COONMIOAATH TpaBWiIa SKOIOTHYECKH IeNecooOpa3Horo
MOBE/IEHNSI B OBITY M TPYAOBOW IEATEIBHOCTH B IIEIAX COXPAHEHHS CBOETO 370POBBS U
OKpY)KaloIled NpPUPOIAHONW Cpelbl, OCO3HAaBaTh ONACHOCTh BO3JICHCTBUS Ha IKUBBIC
OpraHU3MBl OIPE/ICNICHHBIX OPraHWYeCKUX BEIIECTB, MOHMMAas cMbica mokaszartens [1JIK
(TIpezenbHO TOMYCTUMOM KOHIIGHTPAIIMH), TTOSCHATh Ha MPUMEPax CIIoco0bl YMEHBIICHUS U
MIPEIOTBPAIICHHS MX BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YellOBEKa




IIpoBepsiemblie 3s1eMeHTHI cofepxanus (10 kiacc)

Kon

HpOBCpSIeMBIP'I DJICMCHT COACPKAaHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpI‘aHH‘lCCKOﬁ XHUMHUH

11

HpenMer OpI‘ElHH‘IGCKOfI XHUMHUHU: €€ BOBHUKHOBCHHUE, PAa3BUTUC U 3HAYCHUC B MOJYYCHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopusi CTpOeHUs OpraHnyeckux coeauHeHuit A.M. byrtneposa, ee
OCHOBHBIE TTOJIOKEHUS

1.2

CrpykrypHbIe (hOpMYIBI OPTaHUYECKHX BEIIECTB. ['oMonorus, nzoMepusi. XMMHYECKasi CBS3b B
OpraHMYEecKHX COCAMHEHMSX - OAWHAPHBIC M KpaTHBIE CBs3U. lIpencraBineHne o KiaccupuKauu
OpraHUYeCKUX BEILECTB

1.3

Homenknatypa opraHuuecKMX COEAMHEHUH (CHCTeMaTHdecKas) M TpUBHMAJIbHbIE Ha3BaHUS
BAXKHEHIINX MPEACTABUTENIEH KIIACCOB OPTaHUYECKUX BELIECTB

YrneBogopoubl

21

AJNKaHBI: COCTaB U CTPOEHNE, TOMOJIOTHYECKHH psiA. MeTaH 1 3TaH - MPOCTEHIIINE TPeICTaBUTENN
AJKaHOB: (hU3MUYECKNE M XUMUYECKHE CBOMCTBA (PEaKIINy 3aMeIIeHHs ¥ TOPEHUS ), HAXOXKICHHE B
MIPUPOJE, NOJIIYUECHUE U IIPUMEHEHUE

2.2

ANKEHBI: COCTaB WM CTPOEHHE, TOMOJIOTWYECKHH pAnd. OTWIEH W TPOMIIEH - TMPOCTEUIIne
MPEACTABUTENN aJKeHOB: (HU3MUYeCKMe M XUMHUYECKHE CBOMCTBa (pEakIMH T'HPUPOBAHUS,
raJoreHNupOBaHMs, THAPATALNHN, OKUCIEHHUS U TMTOJIMMEPH3AIlHH ), IOJTYYeHNE U TIPUMEHEHNE

2.3

Anxamuensl: Oyramuen-1,3 u merunOyTaaueH-1,3: crpoeHne, BAKHEUITHE XUMUICCKIE CBOHCTBA
(peaxnust monmuMepu3zaiun). [TonydeHrne CHHTETHYECKOTO KayuyKa U Pe3UHbBI

2.4

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKHHA pPsif. AIETHICH - IPOCTEHIIHIA
MPEACTaBUTENb AJIKHHOB: COCTaB, CTpOCHUE, (U3NYECKHE M XUMHUYECKHE CBOKMCTBA (peakiuu
TUJIPUPOBAHMS, TATOTCHUPOBAHUSL, THAPATAIIUH, TOPEHHUS ), TOTYICHHE U IPUMCHEHUE

2.5

Apensl. beHzonm: cocTtaB, cTpocHHE, (QU3NUSCKHE W XHUMHYECCKHE CBOWCTBA (pEaKIuH
raJIOTCHUPOBAHHUS W HHUTPOBAHMWs), MOMYYCHHE M TpHUMEHeHue. Todyold: cocTaB, CTpPOCHHE,
(usnUecKre U XMMUYECKHE CBOMCTBA (PEaKIMY TaJIOTCHUPOBAHUS M HUTPOBAHHS), TIONYyUCHHUE H
npuMeHeHne. TOKCHYHOCTh  apeHOB. [ eHeTHueckas CBf3b MEKAY  YIJIEBOJOPOJAMH,
MPHHAITICKAITUME K PA3THYHBIM KIIacCaM

2.6

[IpupomHsie HCTOYHUKH yriieBogopoaoB. [Ipuponusii ra3 u nmomyTHele HeTsIHBIE ra3pl. Hed1h 1
ee mpoucxoxaerne. CrmocoObl mepepaboTKu HeDTH: TeperoHka, KPEeKWHT (TepMHUYECKHH,
KaTamuTHdeckuii), mmponu3. llpomykTel mepepaboTku  HedTH, UX TNPUMEHEHHE B
MIPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN yroips ¥ MPOLYKTHI €ro nepepadboTku

Kucnoponcozep:xamme opraHHuecKie COeTMHEHHS

3.1

Hpez[eanLIe OAHOATOMHBIC CIIMPTHI. MeraHon ¥ 3TaHO: CTpOCHUC, (1)I/I3I/I‘IGCKI/IG 1N XUMHYCCKUEC
CBOMCTBa (peaKI_II/II/I C AKTHUBHBIMH MCTAJlJIaMH, TaJIOTCHOBOAOPOAAMH, FOpGHI/Ie), IIPUMCHCHUC.
BO}:[OpOILHBIe CB3U MCKAY MOJICKYJIaMU CIIMPTOB. ﬂeﬁCTBHC MCTAaHOJIa U 3TaHOJIa HAa OpTraHU3M
yejaoBeKa. MHOroaToMHbBIS CIIMPTHL. OTUJICHTIIUKOIIb H TJIMOCPHUH: CTPOCHHUC, (I)I/ISPILIGCKI/Ie n
XHMHYECKHE CBOMCTBA (B3aPIMOZ[6ﬁCTBPI€ CO MICJIOYHBIMH MCTAJllIaMU, Ka4CCTBCHHAs pPCAKI U Ha
MHOIroaTOMHBIC CHI/IpTBI). I[eﬁCTBHG Ha OpraHu3M YCJIOBCKaA. HpI/IMCHeHI/Ie TIIMOCpUHA U
OTUJICHI'TTUKOJIA

3.2

®denou: CTPOCHUC MOJICKYIJIbI, (l)I/ISI/ILIeCKI/IC U XHMHYECKUE CBOMCTBA. TOKCHYHOCTH (1)€HOJ'Ia.




[Ipumenenue deHona

3.3 Anpaerunsl U KeToHbl. DopMmanbAeruj, aueTaabAerui: CTpoeHue, (pu3nyeckue u XUMHUYECKUE
CBOMCTBa (pEaKknMW OKUCIICHHS M BOCCTAaHOBJICHHS, KAaueCTBEHHBIC pEaKLWH), MOIyuYeHHUE W
IIPUMEHEHHUE

3.4 OnHOOCHOBHBIE MpeZeibHbIE KapOOHOBBIE KHCIOTBHL. MypaBbHHAsi W YKCYCHas KHCIOTHI:

CTpoeHUe, (PU3MUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME TSl Kilacca KUCIIOT, PeaKIus
sTepuduKanmm), ModydeHHe u nupuMmeHeHue. CTeapuHOBass W OJICMHOBas KHCIOTBHI Kak
HpCILCTaBI/ITeHI/I BBICHINX Kap6OHOBI>IX KHUCJIOT. MI)IJIa KaK COJIN BBICIINUX Kap6OHOBbIX KHUCJIOT, UX
MoloIlee I1eHCTBHE

3.5 CrnoxxHble dQUpBl KaK TMPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [HIponu3 ciioxkHBIX 3¢upoB. XKupsl.
I'maponns sxxupos. IIpruMeHenue xKupoB. bruonoruyeckas poisb )KUPOB

3.6 YriieBoapl: cocraB, Kiaccu(uKanus YrieBoloB (MOHO-, OU- W IojiMcaxapujiabl). [rokosza -
MpOCTEHIINiIT MOHOCaxapuJ: OCOOCHHOCTH CTPOSHHS MOJIEKYJbI, (U3NYECKHE M XUMHUYECKHE
cBoiictBa (B3aumojeiictBue ¢ ruapokcugoM meau (ll), oxucieHme amMMmHMadyHBIM PacTBOPOM
okcuga cepebpa (l), BoccTaHOBIIeHHE, OpOXKEHHME TJIOKO3bl), HaxOXKJICHWE B TPUPOIE,
IpUMeHeHne, Ouonornyeckas poib. DorocuaTe3. DpykTo3a Kak M30Mep TIOKO3bl. Kpaxman u
LEJUTIONI03a KaK MpHpOAHble TonuMepbl. CTpoeHue Kpaxmana M IeIUTroNo3bl. dusudeckue U
XUMHUYECKUE CBOMCTBA Kpaxmaia (THAPOIH3, KAYeCTBEHHAS PEaKIIHs C UOJIOM )

4 AzoTcoaepkalye OpraHuIecKue COSTUNHECHUS

4.1 AMWHOKHCTIOTEI KaK aM(oOTepHBIC OpraHWYecKhue coeAuHeHus. DU3NUecKue W XUMHUYECKUE
CBOWCTBA aMHHOKHCIOT (HAa TpHMepe TIWIHuHA). buomormueckoe 3Ha4YeHHE AMHHOKHCIIOT.
IlenTuasl

4.2 benku kak mpupoaHbIe BRICOKOMOJNIEKYIIApHBIE coequHeHus. [lepBuyHas, BTOpUyHas ¥ TpETUIHAS

CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBAa OCIKOB: THIPOJIM3, ACHATYpalus, KauyeCTBEHHBIC
peaKIuu Ha OeIKU

5 BricokomonekynspHbIe COeTMHEHUS

5.1 OCHOBHBIE TIOHATHS XHMHU BBICOKOMOJNEKYJSIPHBIX COCIWHEHWH: MOHOMeEp, IMOIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IMOJUMEpPU3allii, CpPemHss MoJeKymsipHas wmacca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSTUHEHH - TIOJTMMEPH3AIUS 1 TOTHKOH ICHCAITHS

5.2 OKCHepUMEHTaIbHbIE METOIbl W3YYEHHs BEIIECTB M MX NPEBPALICHUH: O3HAKOMIICHHE C
oOpasuamMy NPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. llomydenue
CHUHTETUYECKOr0 KayuyKa U Pe3UHBI

IIpoBepsiemble TPeOOBAHNS K Pe3y/1bTATAM OCBOCHUS OCHOBHOM
oOpa3oBaTeibHOM nporpammal (11 kiace)

Kon [IpoBepsiemble mpeaMETHBIE PE3yIbTaThl OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
MIPOBEPSIEMOTO cpeaHero odmiero o0pa3oBaHus
pe3ynbTraTa
1 TeopeTnueckne 0OCHOBBI XUMHHU
11 Bnagenune cucTteMoll XUMHUYECKMX 3HAHMH, KOTOpass BKIIIOYAET: OCHOBOMOJATarolue
MOHATHUS (XUMHYECKH DJIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToma, S-, P-, 0-3JIeKTpOHHBIE
opOUTamM aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHLATENBLHOCTh, CTENEeHb




OKHCJICHUS, XUMHYecCKas CBs3b, MOJb, MOJSpHAsh Macca, MOJSPHBIH  00beM,
KpUCTaJUINYECKast peleTKa, THUIIBI XUMHUYECKUX peakuuii (OKUCTUTENbHO-
BOCCTaHOBHUTENBHBIC, 9K30- M SHAOTEPMUYECKHE, PEaKIMd HOHHOrO OOMEHa), pacTBOp,
3JIEKTPOIUTBI,  HEBJIEKTPOIMUTBI,  DJIEKTPOJIUTHUYECKAs  JUCCOLMALUSA,  OKUCIUTEID,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKOW PpEaKIWH, XHMMHUYECKOE PaBHOBECHE); TCOPUH U
3aKOHBI (Teopusi DIEKTPONUTHYECKOM aucconuarmu, I[lepuoanueckuit 3axon J[.U.
MenneneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM $3bIK XHMUH,
dakTonornueckue CBEICHUS O CBOWCTBAaX, COcCTaBe, IOJydeHHMM U 0O€30MacHOM
UCITIONIb30BAHUN  BAXXHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JeATEIbHOCTH YEI0BEKa

1.2

CchopMrpoBaHHOCTh YMEHHI BBISBIISTH XapaKTEepHBIE MPU3HAKH ¥ B3aUMOCBSI3b H3Y4YEHHBIX
IIOHSTUHI, HNPUMEHATh COOTBETCTBYIOIIME IIOHATHS IIPU ONHUCAHUU CTPOCHMS U CBOMCTB
HEOpPraHWYECKUX BEIIECTB U MX NPEBPALICHNN; BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUMN
C IOHSTHUSIMU U NPEACTABIECHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJIaMHU HAYYHOTO IMO3HAHMS BEUIECTB M XUMHYECKHX SIBJICHHIMA
(HaOurofieHue, U3MEpEHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE)
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ChopMHPOBAHHOCTh YMEHUU ONPEACIATh BaJCHTHOCTh U CTEIEHb OKUCIICHUS XMMHUYECKHX
3JIEMEHTOB B COCAMHECHUSIX PAa3JIMYHOIO COCTaBa, BHJ XMUMHYECKOH CBS3M (KOBAJICHTHAS,
WOHHAs, METAJUTMYECKas, BOJIOPOMHAS) B COCMUHEHHUAX, TUI KPUCTAJUIMYECKOW DEIIETKU
KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISIpHASI, HOHHAS, METAJITHIECKast)
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ChopMHpOBaHHOCTE yMEHHI ONpENeNsaTh XapakTep cpelnsl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COCAMHEHUN

1.6

ChopMHpOBaHHOCTh YMEHUSI KIACCH(PHUIUPOBATH XMUMUYESCKUE PEAKIMH MO PAa3TUYHBIM
Mpu3HaKaM (YUCIy W COCTaBy PEATHPYIONIMX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakinw,
W3MCHEHUIO CTEICHEH OKUCICHUS DJIEMEHTOB, OOpaTUMOCTH pEaKIUH, YYaCTHIO
KaTanm3aTopa)

1.7

CdopMupoBaHHOCTH YMEHHI COCTABIISTh YPABHEHHS PEAKIUi Pa3IMYHBIX THUIIOB, TIOJHBIE U
COKpaIIleHHbIE YPaBHEHHS PeaKkinii HOHHOTO 0OMEHAa, YIUTHIBAs YCIOBHS, TIPU KOTOPBIX ITH
peaxIuu UIyT A0 KOHIA

1.8

CdopMupoBaHHOCTH YMEHUH TIPOBOJUTH PEAKIINH, IIOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB
Pa3TUYHBIX HEOPTaHWYEeCKWX  BEIIECTB, pACIIO3HaBaTh OIBITHBIM ITyTEM  HOHBI,
MIPUCYTCTBYIOIIVE B BOAHBIX PACTBOPAaX HEOPTAHUYECKHIX BEIIECTB

1.9

ChopMHpOBaHHOCTh YMEHHH PAaCKpBIBATh CYLIHOCTh OKUCJINTEIHHO-BOCCTAHOBHTEIBHBIX
peakuuii MOCPEeCTBOM COCTABJICHHUS 3JIEKTPOHHOT0 OajlaHCca STUX peaKkLuil

1.10

ChopMupoBaHHOCTH YMEHUH OOBSCHSITH 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUH OT
PasTUYHBIX (aKTOPOB

111

CdopMHupOBaHHOCTh YMEHHI OOBSCHATh XapaKTep CMEIESHHS XMMHYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHENIHETo Bo3aercTBus (mpuniwm Jle [laTense)

O6ma${ 1 HCOPraHUYCCKasd XUMUA

21

CdopmupoBaHHOCTh yMeHHH packpbiBaThb cMmbicn Ilepmoguueckoro 3akona .M.
MeHnaeneeBa W JEMOHCTPUPOBATh €r0 CHCTEMAaTHU3UPYIOLIYIO, OOBSCHUTENBbHYIO H
MPOTHOCTHYECKYIO (DYHKLIUU

2.2

C(bOpMI/IPOBaHHOCTB YMGHI/Iﬁ XAPaAKTCPU30BATh IJICKTPOHHOC CTPOCHUC ATOMOB XUMHWYCCKUX




anemeHToB 1 - 4 mnepuonoB Ilepuommyeckoll cucrembl XuMu4eckux sinemeHTos JI.U.
MenneneeBa, MCHoONb3ys MOHATUS "S-, P-, d-2JeKTpoHHBIC opOuTaH", "ISHEpreTHYecKue
ypOBHU", OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHUX SJIEMEHTOB M UX
coequHeHni mo mepuonam u rpynmnam I[lepronndeckoll cUCTEMBl XUMHUYECKHUX 3JIEMEHTOB
H.N. Menneneena

2.3

CdopMHPOBAaHHOCTh YMEHHI XapaKTepPH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOWCTBA
HEOPTaHWYECKUX  BEIIECTB  PA3UYHBIX  KJIACCOB, IMOATBEPXKAATh  CYIICCTBOBaHHUE
TEHETHYECKON CBSI3U MEXKAY HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBI0 ypaBHEHUM
COOTBETCTBYIOIUX XUMUUYCCKUX PEAKITHIT

2.4

CchopMupoBaHHOCTh YMEHHH YCTAaHABIMBATh NMPUHAUICKHOCTh HEOPTaHMYECKUX BEIECTB
II0 UX COCTaBy K OIpeleleHHOMY Kiaccy (TpylIe) coeluHEeHUi (IIPOCThIE BEIlEeCTBa -
METaJJIbl ¥ HEMETAIIIbI, OKCHJIBI, OCHOBaHHS, KUCIOTHI, aM(QOTEPHBIE THIPOKCHIBI, COJIN)

2.5

CchopMupoBaHHOCTh yMEHHI HCIIONB30BATh XUMHUYECKYIO CHMBOJHMKY JJISl COCTAaBIICHHS
(dbopMynl BelIeCTB U ypaBHEHUH XUMHYECKUX pEaKIHH, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(ITUPAC) u TpuBHasibHBIC Ha3BaHHs OTACIBHBIX HEOPraHMYECKHX BeEIIeCTB (YrapHbli ras,
YIJIEKUCIBIA Ta3, aMMHaK, TalleHas W3BeCTh, HeralieHas W3BeCThb, MUTHhEBAsd CONa, TUPUT U

Apyrue)

2.6

CdopMUpOBaHHOCTS YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOINE XMMUYECKHE CBOMCTBA
HEOPTaHWYECKUX  BEIIECTB  Pa3IWYHBIX  KIACCOB, TOATBEPXKAATh  CYIICCTBOBaHHWE
TEHETHYECKOH CBSI3W MEXKIY HEOPTaHWYECKUMHU BEIIECTBAMH C IIOMOIINBI0 YpaBHEHUH
COOTBETCTBYIOIUX XUMHUYCCKUX PEAKITHIt

2.7

ChopMHpOBaHHOCTh yMEHHWH IJIAHUPOBATH W BBITIOJNHATH XUMHYECKUH OKCIIEPUMEHT
(pazioxeHne TEpPOKCHJA BOAOPOJIa B MPUCYTCTBUU KaTaM3aTopa, OMpENENCHHE CPEIbl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAJIbHOTO HHIMKATOPA, BIMSHUE Pa3IMYHBIX
(akTOpPOB Ha CKOPOCTh XMMHYECKON pEaKIHH, peaklMd HOHHOrO OOMEHa, KauyeCTBEHHBIC
peakuuu Ha cynbdaT-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHUS, PpeIleHue
AKCIIEPUMEHTAIBHBIX 3amad 1mo TemaMm "Metamnel" 1 "Hemeramnsl") B COOTBETCTBHH C
MpaBUJIaMHd TEXHHKH OE30MMaCHOCTH TIpH OOpaIlleHHH C BEImeCTBaMH M J1ab0paTOPHBIM
000py/IOBaHUEM; TIPEICTABNIATh PE3YIbTATHI XUMHUECKOTO IKCIIEPUMEHTa B (JOpME 3aIluch
YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUd W (QOpMYITHPOBATH BBHIBOJIBI HAa OCHOBE 3THUX
pE3yNIbTaTOB

2.8

CdopmMupoBaHHOCTh YMEHHH COONIONATH MpaBUja TONB30BAHHUS XUMHUYECKOH MOCYAON H
nabopaTopHbIM 00OpyIOBaHMEM, a TakKe MpaBWia OOpaIleHHsT C BeleCTBAMH B
COOTBETCTBHU C MHCTPYKIUSMH IO BBIMTOTHEHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB

2.9

ChopMrpOBaHHOCTh YMEHHUH XapaKTEPU30BaTh XMMUYECKHE MPOLIECCHI, JISKAIINUE B OCHOBE
MIPOMBIIICHHOTO IOJYYEeHUs! CEPHOW KHUCIOTHI, aMMHaKa, a Takke Cc(HOPMHPOBAHHOCTH
MIpEACTaBICHUH 00 OOIMX HAYYHBIX NPUHLUIAX U HKOJIOIMYECKUX MTPOOIeMax XMMHYECKOTO
MIPOU3BOJCTBA

XuMHuA U )KU3HL. Pacuersl

3.1

ChopMHpOBaHHOCTDh MPEACTABICHUI O XMMHYECKOW COCTABISIOICH €CTEeCTBEHHOHAYYHOH
KapTHHBI MUPA, PO XMMHH B IO3HAHUHM SIBJICHUH MPUPOJBL, B (POPMUPOBAHUM MBILUICHNS U
KyJBTYpbl JINYHOCTH, €€ (YHKIHMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOH MJsl pelleHHs
MPAKTUYECKUX 3a7a4d U SKOJOIMYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO H
MIPUPOAHOMN cpene

3.2

ChopMHpOBaHHOCTh YMEHHH KpPUTHYECKH AHAIM3UPOBATH XHMHUYECKYI0 HH(OpPMAIHIO,
MOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKAaLUH, ceTh MHTepHer




¥ JIpyrHue)

3.3

CchopmupoBaHHOCTh yMEHHI cOOMIONATh MpaBUja HKOJOTHYECKU —LEeNecoo0pa3HOro
MOBEICHUST B OBITY M TPYJIOBOH JNESITEIHHOCTH B IICNSAX COXPAHEHMS CBOETO 3J0POBbS U
OKpY>Karollel MPUPOAHON CPEbI

3.4

Oco3HaBaTh OMACHOCTh BO3JEHCTBHUS Ha >KMBBIE OpPraHU3MBI OIpEIEEHHBIX BEIIECTB,
noHumast cmbicn mokazarens [1/IK, mosicHATH Ha mpumepax cmocoObl YMEHBIICHHUS U
IIPEIOTBPALLICHHS MX BPEIHOIO BO3JEICTBUS HA OPraHU3M YElIOBEKa

3.5

ChopMHPOBAaHHOCTh YMEHHMI TPOBOJWTH BBIYUCICHUS C HWCIOJIb30BAHHEM ITOHSTHSI
"MaccoBasi JOJsl BElIeCTBa B pacTBope', 00bEMHBIX OTHOIICHHH Ta30B NMPU XMUMHUYECKHX
PEaKIHIX, MacChl BEIIECTBA MM 00beMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 yYaCTBYIOIIUX B PEaKIUHU BEIIECTB, TEIIOBOr0 AP eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALICHUS 1 COXpaHEHHS SHEPTHH

IIpoBepsiemblie 3s1eMeHTHI coaep:xanus (11 kiaacc)

Kon

IIpoBepsiemblii 3JIEMEHT COJIEpKaHUS

Teopernueckre OCHOBbI XUMHUU
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XHAMHUYECKAH deMEeHT. ATOM. SIIpo aToMa, M30TONBL. DIEKTPOHHAsT 0007109Ka. DHEPreTUIECKUE
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d-amementsl. OCOGEHHOCTH paclpeneacHus
JJIEKTPOHOB IO OPOHTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DJICKTPOHHAS
KOH(HUTypaIHsi aTOMOB

1.2

ITepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux anemeHToB J[.M. MenpeneeBa.
CBs3b TEpUOANYECKOTO 3aKkoHa M Ilepmoamdeckodl CHCTEMBI XHMHYCCKHX djeMmeHToB J[.M.
MenpeneeBa ¢ COBpEMEHHON TEOpHEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOHCTB
XUMHAYECKUX JJIEMEHTOB M O0pa3yeMbIX MMH TPOCTBIX M CIIOXKHBIX BEIIECTB IO TPyIIaM H
reprogaM. 3HaYeHHE IEPUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenne BemecTBa. XMMHYECKas CBA3b. BUABI XUMUYECKOH CBS3M (KOBaJEHTHAS HEMOJSIPHAS U
TOJISIpHAs, WOHHAS, MeTayuimueckas). MOHBI: KaTHOHBI M aHWMOHBL MeXaHWU3MBI 00pa3OBaHH
KOBaJICHTHOW XUMHUYECKOU CBSI3HM (0OMEHHBIN M TOHOPHO-aKIIENTOPHEIH ). BomoponHast CBsA3b
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BanentHOCTb. DieKTpooTpHIIaTeNbHOCTE. CTENEeHb OKUCIEHHUS

1.5

BemectBa MONEKYISIpHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BelIECTBA. THUMNBl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KpucTayumaeckor pernerku. [loHATne o mucmepcHBIX cucTeMax. VCTHHHBIE W KOJJIOWIHBIE
pacTBOpBl. MaccoBasi 10Jsl BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heopranniyeckux coennHeHnil. HomeHknaTypa HeopraHn4ecKux BEIIECTB

1.7

Xumudeckas peakuus. KJ'IaCCI/I(I)I/IKaLII/IH XUMHUYCCKUX peaKLII/Iﬁ B HeOpFaHH‘IeCKOﬁ n
OpFaHquCKOﬁ XHMHHU. 3aKOH COXpaHCHUS MacCChbl BCIICCTB, 3dKOH COXPAHCHUA U NPCBPALICHUS
OHEPIruu Npu XUMHUYICCKUX PCAKIUAX

1.8

CKOpOCTI) peaKkuuu, €€ 3aBUCUMOCTD OT PA3JIUYHBIX (I)aKTOPOB

19

Obpatumble peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIMSIOMIME Ha COCTOSHUE
xumu4aeckoro pasHosecus. [Tpunnun Jle Illarense

1.10

BHCKTpOHI/ITI/I‘IeCKaH Jucconuanus. CubHbIe U caa0ble OJICKTPOJIUTHI. CpeL[a BOJHBIX paCTBOPOB




BCHICCTB: KHCJIasd, HeﬁTpaJ'H;Haﬂ, mciI04YHasl. PeaKI_II/II/I HOHHOI'0 00MeHa

1.11

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC peakuuun

HeOpFaHI/I‘IeCKaSI XHUMUs
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Hemeramnsl. [lonoxenue HemeraiioB B [lepuoanueckoii cucreme XuMuueckux snemeHtos /.M.
MenneneeBa M OCOOCHHOCTH CTpPOSHHMsS aTOMOB. MDHU3MYECKUE CBOMCTBA HEMETAJLIOB.
AJIOTpOIYS HEMETAJIOB (Ha IpUMeEpEe KUCIopoaa, cephl, hocdopa u yrieposa)

2.2

XUMHUYECKHE CBOMCTBA BaXXHEHIIIMX HEMETA/UIOB (TaJIoreHOB, cephbl, a3ota, (hocdopa, yriaepoaa u
KpEeMHHUS) M HX COCOIUHEHHH (OKCHIIOB, KHCIOPOJACOJAEPKAIIUX KHCIOT, BOJOPOIHBIX
coequHeHuit). [IpuMeHenne Ba)KHEHIIINX HEMETAIIJIOB U UX COSAMHEHUN

2.3

Merannel. [lonoxxenne MmeramnoB B llepuoguueckoit cucreMe Xxumuyeckux snemeHToB ..
MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000J04YeK aToMoB MeTayioB. OOrrue
(usnueckue cBoiicTBa MeTayuioB. CILIaBbl META/UIOB. DJIEKTPOXMMUYECKHE Psjl HANPSKCHHIA
METaJIIIOB

2.4

XHUMHUYECKAE CBOMCTBA BaXHEHIIMX METAJUIOB (HATPHM, KWW, KaJbIMi, MarHui, aTrOMIHHMA,
LIMHK, XPOM, JKelie30, MeIb) U HMX coeauHeHui. OOmme crnocoObl IMOJYYEeHUS METaslIoB.
[IpuMeHeHne METAIIOB B OBITY M TEXHUKE

2.5

I'enernmueckasi CBS3b HEOPraHMYCCKUX BCIICCTB, IPUHAJICKAINNX K Pa3JIMYHBIM KilacCaM

XUMHUSA U KU3HD

3.1

Ponp xumMum B 00OECHEUCHHMH DKOJIOTHYECKOH, DHEPTreTHYECKOW M IHUIEBOW OE30IMacHOCTH,
pa3BUTUU MEIUIIUHBIL. [IOHITHE 0 HAYYHBIX METOJaX IMO3HAHMSI BEIMIECTB U XMMUYICCKIX PEAKITHN

3.2

[pencrarnenuss 06 OOMMX HAyYHBIX MPUHIUIAX TMPOMBIIIICHHOTO IONYYSHUs Ba)KHEHITHX
BemiecTB. YelmoBeK B MHUpPE BEIIECTB M MaTE€pPHaliOB: BAXHEWIINE CTPOUTEIHHBIE MaTepHalIbl,
KOHCTPYKIIIOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepHaibl Ui DJIEKTPOHHKH,
HaHOMaTepHajbl, OpPraHNYeCKHUEe i MIUHEPAIbHBIC YIOOPEHUS

3.3

XUMHUS ¥ 370pPOBbE YENOBEKA: IMpPaBUjIa HCIOIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBHIIa
0e3011acHOr0 UCTIOIH30BAHMS MIPETAPaTOB OBITOBOM XUMUH B ITOBCETHEBHON KU3HU

IIpoBepsiembie Ha EI'D mo xumum TpedoBanus
K pe3yJibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero oo1ero oo0pa3zoBaHus

Kon

[IpoBepsiemble TpeOOBaHMS K IPEAMETHBIM PE3YJIBTATAM OCBOECHHS OCHOBHOM

MIPOBEPSIEMOT0 00pa3oBaTeNbHON MPOTrPaMMEI CPETHEr0 O0IIero 00pa3oBaHuUs

TpeOoBaHM

1

BJ'Ia,Z[eHI/Ie CHCTEMON XMMHYECKUX 3HaHHﬁ, KOTOpasi BKIIKOYACT:

11

OCHOBOITONIATAIONINE TOHATHS (XMMHUYECKUH D3JIEMEHT, aToM, H30TOIbI, JJIEKTPOHHAS
obooyka atoma, S-, P-, O-3JeKTpOHHBIE OPOUTAIM AaTOMOB, OCHOBHOE M BO30Y)KICHHOE
COCTOSIHHE€ aToOMa, HWOH, MOJIEKyJia, BaJEHTHOCTh, OSJIEKTPOOTPULIATEIEHOCTh, CTEIeHb
OKHCIICHUS, XUMUYecKast cBsi3b (O~ m T-CBA3b | gpaTHbIE CBsI3M), THOPUAN3AIMS ATOMHBIX
opOuTainel, KpUCTaJUIMYeCKas pelIeTKa, MOjib, MOJIIpPHAsh Macca, MOJSIPHBIH 00BeM,
MOJISIpHAs KOHLIEHTpALIUS, pacTBOpHI (MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAIIOTHIPATHI, YIIEPOMHBIA CKeNeT, (YHKIMOHANbHAS TPYIa, PajuKai, H30MEpBI,




CTPYKTypHast popMyiia, u3oMepHsl (CTPYKTYpHasi, reoMerpuueckas (uc-, TpaHCU30Mepus),
TOMOJIOTHYECKMIM  Psii, TOMOJOIH, YIJIEBOAOPOABI, KHCIOPOI- U  a30TCOJEprKallue
COE/IMHEHNUs, OMOJIOTHYECKH AKTHUBHBIE BellecTBa (YIJICBOIBI, KHUPBI, OENKH), MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUs, KPEKUHT, PU(OPMUHT,
TUOBl ~ XUMHUYECKMX  peakuud  (OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIE,  3K30- U
9H/IOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa, I'OMO- W TeTepOreHHble, OoOpaTUMble |
HeoOpaTUMBIE), PACTBOP, DIIEKTPOIMUTHI, HEIJIEKTPOIHUTHI, SIEKTPOIUTHYECKAS UCCOIHALINS,
CTeNeHb AMCCOLMALNY, OKUCIHUTENb, BOCCTAHOBUTEINb, AJIEKTPOJIN3, CKOPOCTh XHMMHUYECKON
peaKIuu, XUMHUECKOe PaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHs] XUMHUYECKOr0 CTPOEHHS opranndeckux BemectB A.M. bytneposa,
TEOpUs JIEKTPOIUTHYECKON nucconmanuy, Ilepunoauuecknii 3axon [I.1. Menneneesa, 3aKoH
COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CUMBOJIWYECKUHN A3BIK XUMHH, MHUPOBO33PEHUECKHE
3HaHUsA, JIEKAIME B OCHOBC IOHMMAHHA IMPUYMHHOCTH MW CUCTEMHOCTU XUMHYCCKUX
HBJIGHPIf/i, COBPEMECHHBIC IMTPEACTABJICHUA O CTPOCHUHN BEIICCTBA HAa aTOMHOM, MOJICKYJIAPHOM
1 HAAMOJIEKYIIPHOM YPOBHSAX

1.3

MpEACTaBICHHUA 0 MEXaHU3Max XUMHYCCKUX peaKHHﬁ, TEPMOJUHAMNYCCKUX n
KHMHCTUYCCKHUX 3aKOHOMEPHOCTAX UX MPOTCKAHUA, O XUMHUYECKOM PAaBHOBCCHUH, JUCIICPCHBIX
cCucreMax
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(haKTOIOTHYECKUE CBEIEHHS O CBOWCTBAxX, COCTaBe, TIOJNY4YeHUH U  0OE30MacHOM
WCTIONIF30BAaHUN BaXKHEHIIMX HEOPTraHWYECKMX W OpPraHWYEeCKMX BEIIeCTB B OBITY U
MPAKTHYECKON TEATEIFHOCTH YEIOBEKa

1.5

o0IMe Hay4HbIe MPUHIUIBI XHMHUYECKOrO TPOU3BOJCTBA (HA IMpHMEpE MPOM3BOJICTBA
CEpHOM KHMCJIOThI, aMMHaKa, MeTaHoIa, epepadoTKH He)TH)

CchopMUpOBaHHOCTh YMEHHI BBISBIISITh:

2.1

XapaKTepHbIE MPU3HAKY U B3aUMOCBSI3b H3yUEHHBIX IMOHITHH, TIPUMEHSITh COOTBETCTBYIOIIHIE
MIOHSTHA TIPH ONMHCAHWU CTPOEHUS M CBONCTB HEOPTaHWYECKMX W OPTaHWYECKUX BEIIECTB H
HX TIpeBpalieHui

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUI C MOHATUSIMU W TIPEICTABICHUSMH JPYTUX TMPEIMETOB
JUIsl OoJiee OCO3HAHHOTO TIOHUMAHHWS W OOBSCHEHUS CYNIHOCTH MaTEepUalbHOTO CAWHCTBA
MUpa

CdopMHupOBaHHOCTH YMEHUS UCTIONH30BATH:

3.1

HAaMMCHOBAaHHUS XHMHYECCKUX COCOUMHECHHUU MEXKAYHApOOHOT'O COro3a TGOpGTPI‘IGCKOfI )51
HpHKJ’I&I{HOﬁ XUMUU W TPUBHUAJIBHBIE HAa3BaHWA BCUICCTB, OTHOCAIIUXCA K HIYUYCHHBIM
Kj1accaM OpraHM4Y€CKUX U HEOPraHMICCKUX COCOUHEHUMN

3.2

XMMHYECKYI0 CHMBOJIMKY [UIi  COCTaBJE€HUS (OpMya HEOpPraHHMYECKHX  BEIIECTB,
MOJICKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEpHYTBIX, COKPAIUIEHHBIX M CKEJETHBIX) (GopMyi
OpPraHMYECKHUX BELIECTB

CdopmupoBaHHOCTD yMEHHSI KIIaCcCU(UIIMPOBATE:

4.1

HCOPraHWYCCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHHUSI U KPpUTCpUU UIA
KJIaCCI/I(i)I/IKaLII/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraH”uvYCCKHUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBaHUA W KpUTCpUH I
KJIaCCPI(bHKaHI/IH HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM MPHU3HAKAM (UMCIIy ¥ COCTAaBY PEardpyIOIIMX BEIIECTB, TEIIOBOMY 3ddekTy




peaKiyu, U3MEHEHHUIO CTEMEHEeH OKHMCICHUS DJIEMEHTOB, OOPATHMMOCTH PEAKIHH, yIaCTHIO
KaTanu3aTopa)

5 ChopMIpoBaHHOCTh YMEHUS XapaKTEPU30BATh NEKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM
U BO30YKIEHHOM COCTOSHHM) W HMOHOB XHUMHUYECKHX OdJIeMeHToB | - 4 TmepuomoB
Ilepuognueckoii cucremsl JI.M. MeHnneneeBa U UX BaJEHTHBIE BO3MOXXHOCTH, HMCIOIbB3Ys
HOHSTHS S-, P-, 0-3JICKTPOHHBIEC OPOUTAIIH, SJHEPTETUICCKHE YPOBHH

6 ChopmMrpoBaHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS] CBOWCTB XMMUYECKHX
9JIEMEHTOB U 00pa3yeMbIX MU COCAMHEHH MO IEPHOIaM U TpyInam

7 ChopMHpOBaHHOCTh YMEHHS COCTABIISATH YPaBHEHUS XUMHUYECKUX PEAKIUN M PaCKpHIBATH
UX CYIIHOCTb:

7.1 OKHCJIATENIFHO-BOCCTAHOBUTEILHBIX PEAKIMA TOCPEJICTBOM COCTaBJIICHHUSI AJIEKTPOHHOI'O
OanaHca 3TUX peaKiui

7.2 YpaBHEHUS] pEaKIHUi pa3IMYHBIX THUIIOB; IOJHBIE W COKPAIlCHHbIC YPaBHEHHS DPEaKIHi
MOHHOTO OOMEHa, yYUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TU PEaKIH HIYT J0 KOHIA

7.3 peaknuii THAPONN3a, Peakinii KOMIIeKcooOpa3oBaHus (Ha MpuMepe TUIPOKCOKOMIUIEKCOB
[MHKA ¥ aJTFOMUAHUA)

8 ChopMHPOBAHHOCTh YMEHUS MOATBEPKAATh:

8.1 Ha KOHKPETHBIX TpHUMEpax XapaKTep 3aBUCHMOCTH PEAKIMOHHOM  CIIOCOOHOCTH
OpPraHHYECKMX COEAMHEHHMH OT KPAaTHOCTH W THIIA KOBAJEHTHOW CBs3u (O~ m T-CBA3M)
B3aMMHOI'O BIIMSHHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH
peanu3alny pa3TNIHbIX MEXaHU3MOB MPOTEKAHUS PEAKIINH

8.2 XapaKTepHbIE XWMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMHU JSKCIEPUMEHTAMH H
3aNUCSIMU YPABHEHUH XUMUYECKUX PEaKLUN

9 CdopMHupOBaHHOCTh YMEHHS XapaKTEpHU30BaTh COCTAB M BAaKHEHIIME CBOHCTBA BEIIECTB,
MIPUHAUISKAIINX K OMpeeNieHHbIM KilaccaM M TPYIaM COelTWHEHHH (TIPOCTHIe BEIIecTBa,
OKCHIIBI, THIPOKCHABI, COJH; YTIEBOJOPOIBI, IPOCThIE ODQUPHI, CHOUPTHI, (EHOIHI,
aJbIETUabl, KETOHBI, KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE A(UPHI, KAPBI, YTIIEBOIBI, aMHHEI,
AMHUHOKHCIIOTBI, OCITKH)

10 CdopMHupOBaHHOCTh yMEHHSA MPOBOAUTH PACUETHl 10 XUMHYECKUM (GopMylIaM W
YpaBHEHUSM XHMUYECKUX PEAKIUI C UCIIOIh30BaHUEM (DM3MUECKIX BEITHYUH:

10.1 Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOMYKTA PEAKINH, €CIU OAHO W3 HCXOTHBIX
BEIIIECTB JIAHO B BUJIC PACTBOpA C OMPEAEICHHON MacCOBOH JTONIeH pacTBOPEHHOTO BElIeCTBa
WJIH TAHO B M30BITKE (MMEET IPUMECH)

10.2 MacCOBOM HITH 00BEMHOM JIOJH, BEIXO/IA TIPOAYKTA PEaKInu

10.3 TeroBoro 3¢ dexra peakuui

104 00BEMHBIX OTHOIIIEHUH Ta30B

10.5 10 HAXOXACHUIO XUMHUIECKOH (hOpMYJIIbI BEIIeCTBa

11 Brnagenue cucremoli 3HAHMW O METOAaX HAYYHOTO TIO3HAHUS SBJICHUW MPUPOJIEI,

HCIOJIb3YEMbIX B CCTCCTBCHHLIX HAyKaX MW YMCHUC MNPUMCHATL OTH 3HAHHUA IIpU
OKCIICPUMCHTAJIbHOM HCCJICAOBAHUN BCLICCTB U IUIA OOBSICHEHUS XHUMUYECKHUX ﬂBJ'IeHPIfI,




HUMCIOIUX MECTO B IMPUPOAL, HpaKTH'-ICCKOﬁ JCATCIBbHOCTH YCJIOBCKA U B HOBCCHHGBHOﬁ
KHU3HHU

12

CdopMHUpPOBaHHOCTh YMEHHS TPUMEHSTH (MCIIOJIB30BATH) 3HAHHUS O COCTaBE M CBOMCTBaX
BEIIECTB ISl DKCIEPUMEHTAJIbHOM IPOBEPKA THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEU
MPOTEKAHUSI XUMUYECKUX PEAKIUN U MMPOTHO3UPOBAHUS BO3MOKHOCTEN MX OCYILIECTBIICHUS;
CHUCTEMHBIC XUMUYCCKUE 3HAHUS TSI OOBSICHEHUSI M IPOTHO3UPOBAHUS SIBJICHHUH, UMEIOLITUX
€CTECTBEHHOHAYYHYIO TPUPOY; I IPUHATHS TPAMOTHBIX PEIICHUH MPOOJIeM B CHUTYaIUsX,
CBSI3aHHBIX C XMMHEH

13

ChopMHpPOBAaHHOCTh YMEHHS IUJIAHUPOBATh M MPOBOJAUTH XHUMUYCCKHUH IKCIICPUMEHT
(HOJ'Iy‘ICHI/IC " U3y4YCHUC CBOMCTB HCOPIraHNYCCKUX U OPraHUYCCKHUX BCUICCTB, KAUCCTBCHHBLIC
peaKkiK YTJIEBOJAOPOJIOB PA3IMUYHBIX KJIACCOB M KHUCIOPOJCONICSPIKAIINX OPraHHYSCKUX
BEIIECTB, DEIIEHNE JKCIIEPUMEHTAIBHBIX 3a/Ja4 10 PacliO3HABAHUIO HEOPTraHWYECKHX U
OpraHMYeCKHUX BELIECTB) C COOJIIOCHHEM MpaBHI 0€3011aCHOr0 OOpaIlleH s C BEIECTBAMHU H
1ab0paTOPHBIM 000PYAOBaHUEM; (OPMYJIMPOBATH IEH HMCCIICIOBAHUS;, MPEACTABIATh B
pasnuuHOM (opMe pe3yabTaThl IKCIIEPUMEHTA, AaHaJM3MpPOBATH M  OICHHBATH WX
JIOCTOBEPHOCTh

14

ChopMUPOBAaHHOCT, YMEHUS OCYIIECTBIIATH IEICHANPABIICHHBI TIOUCK XHMHYECKOH
nH(pOPMAITUK B PA3IIMYHBIX HCTOYHUKAX (HAy4Has W yueOHO-Hay4Has JTUTEepaTypa, CpelcTBa
MaccoBoi wuH(pOpManmu, cers MHTepHET W Apyrue), KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HMH(pOpMAINIo, IepepadaThiBaTh €€ W HCMOIb30BaTh B COOTBETCTBHH C
TIOCTaBJICHHON yueOHOU 3a1aucit

15

ChopMupoBaHHOCTh YMEHUS TIPOTHO3UPOBATh, AHATTM3UPOBATH M OIICHUBATH WH(POPMAITHIO C
TTO3UIIMIA DKOJIOTHUECKON Oe30MacHOCTH IOCIEACTBUNA OBITOBOH ¥ IPOW3BOICTBEHHOM
JESITEILHOCTH YeJI0BeKa, CBA3aHHOW C MepepabdOTKOM BelecTB; ChOPMUPOBAHHOCTh YMEHUH
OCO3HABaTh OIACHOCTh BO3ZCHCTBUS HAa JKMBBIE OPTaHU3MBI OIPENETCHHBIX BEIIECTB,
IMOHUMAsi CMBICT TIOKa3aTeNsl TMPEeNeNbHON OIMYCTUMON KOHIIEHTpPAIlMU, W TOSCHATh Ha
mmpuMepax CcrnocoObl YMEHBIIEHHS H TPENOTBPAILCHUS WX BPEAHOTO BO3MCHCTBHUS Ha
OpTaHM3M YellOBeKa

IlepeyeHb 3J1eMeHTOB coliepkaHusi, NpoBepsieMbix HA EI'D no xumuu

Kon

IIpoBepsiemblii 3JIEMEHT COJIEp KaHUs

TeOpeTI/I‘ICCKI/IC OCHOBBI XUMHUH

11

Crpoenue BemectBa. CoBpeMeHHasi MOAEIb CTPOEHUs aToMa. PacmpezneneHue 3J€KTPOHOB IO
JHEpreTuYeckuM ypoBHAM. Krnaccupukanus XuMMHYECKHX 31eMeHTOB. OCOOEHHOCTH CTPOCHHUS
SHEPreTHYECKUX YPOBHEH aTOMOB (S-, p-, d-3memeHTOB). OCHOBHOE M BO30Y)KICHHOE COCTOSIHHUS
aTOMOB. DIIEKTPOHHAs KOH(UTypalys aToMa. BajeHTHbIE 371€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuueckux siemeHToB J[.M. MenneneeBa. PuU3MYECKUl CMBICT
ITepuonuueckoro 3akona .M. MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTU U3MEHEHHUS! CBOMCTB
3JIEMEHTOB U UX COCOUHEHUH MO MepruoaaM U rpymnmnaM. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
IIPOCTHIX BEIECTB, BOAOPOIHBIX COCMHEHNH, BBICIIINX OKCHUIIOB U THIIPOKCH/IOB

13

BaneHTHOCT®D. QHGKTpOOTpI/II_IaTGHLHOCTL. CrelieHb OKUCIICHHS

14

BI/II[BI XHMHUYECKOH CBSI3HU (KOBaJ’IeHTHaH, HOHHasA, MCTAJIJINYCCKasd, BOI[OpO,Z[HaH) 1 MCXaHHU3MBbI €€
06pa3OBaHI/I$I. MC)KMOH@KyanHLIe B3aHMOH€ﬁCTBHH. BeH.ICCTBa MOJICKYJISIPDHOI'O nu
HEMOJICKYJIIPDHOT'O CTPOCHMU:. Tumsr KPpUCTAJUIMYCCKUX PCHICTOK. 3aBHCHMOCTh CBOICTBa
BCIICCTB OT THUIIA KpHCTaJ’U’IH‘lCCKOﬁ PCHICTKU




15 Xumuueckass peakuus. Kraccudukanuss XWMHYECKMX pEaKUWil B HEOPraHMYECKOH U
OpraHNYecKoil XUMHHU. 3aKOH COXPaHEHHS MACChHI BELIECTB

16 CKOpOCTh peakiyi, ee 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOpOB

1.7 TemnoBbie 3¢ (HeKThl XUMUYECKUX peakiuid. TepMOXUMHYECKHE YPaBHECHHS

1.8 OOpatumble peakiuu. XuMHUYecKoe paBHoBecre. DakTOpbl, BIUSIOIMIME HAa COCTOSHHE
xumuueckoro paBHosecus. [Ipunuun Jle [latense

1.9 Onekrponutuyeckas aucconnanus. CuibHbIe U c1a0ble 371eKTponuThl. Cpea BOAHBIX PacTBOPOB
BEIIECTB: KHCasA, HeWTpajbHas, mienodnas. CTenenp qucconuanui. Peaknuy noHHoro ooMena

1.10 I'maponus coneit. MonHoe mpousBeaeHue BoabI. Bogopoaasiii mokazatensb (pH) pacTtBopa

111 CriocoObl  BBIpAXKEHUSI KOHIEHTPALMK pPacTBOPOB: MaccoBasi JOJII PacTBOPEHHOIO BEIIECTBA,
MOJIsIpHad KOHLCHTpalus. HaCBIHIeHHI)Ie N HCHACBIONICHHBLIC PacCTBOpPbLI, pPaCTBOPUMOCTD.
Kpucramnoruaparst

1.12 OKHCITUTENHHO-BOCCTAHOBUTENFHEIE peakiuu. lloBemeHne BEmIECTB B Cpeaax C PasHBIM
3HayeHueM PH. MeTobl 2ekTpoHHOro OanaHca

1.13 DJEeKTpoNn3 pacTBOPOB M PACILIABOB COJIEH

2 OCHOBBI HEOPTaHNYECKOW XUMHH

2.1 Knaccugukanus Heoprannieckux coenuHeHnil. HoMeHknaTypa HeOpraHu4ecKux BEIECTB

2.2 XHWMHUYECKAE CBOMCTBA BaXHEHIIMX METAJUIOB (HATPHM, KWW, KaJbITMi, MarHui, aJTrOMHHHH,
IIMHK, XPOM, KeJle30, Mellb) U UX coeAuHeHn. O0mue crmoco0bl OTydeHUs METaIOB

2.3 XHUMHYECKHE CBOMCTBA BaXKHEHIIIMX HEMETA/UIOB (I'aJIoreHOB, cephl, a30Ta, hocdopa, yriaepona u
KpeMHHUsI) M HUX COCOUHEHUHM (OKCHAOB, KHUCIOPOACOAEPKALIMX KHUCIOT, BOJOPOIHBIX
COCTMHEHU)

2.4 I'enernyeckas CBsI3p HEOPraHMUECKUX BEILLECTB, MIPUHAISKAIINX K Pa3IMYHBIM KJIaccaM

2.5 WnenTuduxanus HeopraHMYeckux coequHeHuil. KadecTBeHHBIE peaknIMyM Ha HEOPraHWYEeCKUe
BEIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMUU

3.1 OCHOBHBIC MOJOXKEHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OpraHWyecKuX coeauHeHud A.M.
BytnepoBa. YriepomHsiii CKeleT OpraHundecKkoi MoieKyisl. KpaTHOCTh XUMUYecKoil cBsizn, O~ u
T-CBSI3U, sp3- sp’-, SP-ruOpHaM3amMy OpOMTaieil aTOMOB yTIepona. 3aBHCHMOCTh CBOMCTB
BELIECTB OT XUMUYECKOT0 CTPOEHHUsI MoneKyl. ['omonoru. I'omomornueckuil psn. Mzomepust u
H30MEpPbI

3.2 [ousTre o pyHKUMOHANBHON rpynne. OpueHTanroHHbIe 3 eKThl 3amecTuTenen

3.3 [IpencraBnenne o kiaccupuKaMu OpPraHUYECKUX BemiecTB. HoMmeHKIaTypa OpraHn4yecKux
COeMHEHUH (cucTeMaTHyecKkas) W TpUBHAJbHbIE HA3BaHUS BaKHEHUIIMX MpeacTaBUTeNeH
KJIACCOB OPTaHNYECKHX BEILECTB

3.4 CBoOomHOpagUKalbHBIE M HOHHBIH MexaHW3Mbl peakuud. lloHsTHe O HykIeopwie u

anextpoduie. [IpaBuino MapkoBaukosa. [Ipasuio 3aiiuesa




3.5

Ankanpl. XMMHYECKHE CBOMCTBAa aJIKAHOB: rajJJorcHupoBanue, ACTrUAPUPOBAHUC, TCPMHUYCCKOC
Pa3jI0KCHUE, KPCEKUHT, HN30MCpuU3alusa, TroOpcHHUEC. HOJ'Iy‘lCHI/IC aJIKAaHOB. ]_[I/IKJ'IOEU'IKaHI)I.
CHGHI/I(bI/IKa CBOICTB HUKIJIOAJIKAHOB C MaJIbIM pasMCpoOM IHHKIIA. PeaKHI/II/I MMPUCOCIUHCHUA U
paavuKaJIbHOr0 3aMCIICHUA

3.6

Ankenpl. XMMHUYeCKHE CBOWCTBA: peaklMU MPHUCOENNHEHUs (raJloreHMpOBaHKe, TUIPUPOBAHUE,
ruaporajorcHUpoOBaHUC, FI/II[paTaHI/IH), Top€Hus, OKUCIICHHA U NOJIMMEPU3AIUU. HpOMLIHIJ]CHHI)IC
1 71a00paTOpHBIE CIIOCOOBI TONMYYCHUS aTKSHOB

3.7

AnkanveHbl. XUMHYECKHE CBOICTBAa ajKaJUEHOB: pEAaKIUH MPHCOeNWHEHHs (TMIpHpOBaHUE,
rajoreHupoBaHue), TopeHus u nonumMepusanvu. [lonydyenre ankaareHoB

3.8

AnxuHbl. XMMHUYECKHE CBOMCTBA: PEAKIMH MPHUCOEAUHEHUs (TaJIoreHHpOBaHKe, THAPUPOBAHHE,
THIIpaTalys, THIPOraloreHnpOBaHie) Kak croco0 MONydeHUsI OIHMEPOB U JIPYTHX IOJIE3HBIX
NpoayKToB. Peaknuu 3amelneHus. ['opeHue anerwiieHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHU JUI CBAPKU U Pe3KU MeTasuioB. [IpuMeHenue aneruiieHa

3.9

ApeHbl. XUMHYECKHME CBOICTBa OCH30lla: pPEaKIUd  DIEKTPOPMIBHOIO  3aMEIleHHS,
npUcoenuHeHus (TUAPUPOBaHMWE, TajoreHupoBaHue). Peakumss ropeHus. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB Tojyona. [lomyuenwe Oen3oia. OCOOEHHOCTH XMMHYECKMX CBOWCTB
ctupona. llomumepusarmst crtupoma. CrocoObl MOMy4eHHS W TPUMEHEHHE apOMaTHYEeCKHX
YTIEBOOPOIOB

3.10

Crouptel. [IpenenbHble OIHOATOMHBIE CIHUPTHL. XHMHUYECKHE CBOWCTBA: B3aMMOJEHCTBHE C
HaTpUeM KakK CHOCO0 YCTaHOBJIEHHS HAaJM4YWs THUIPOKCOTPYIIIBI, C TaJOT€HOBOJOPOJAMHU Kak
CIIOCOO MOJY4EHHUs] pPacTBOPUTENCH, BHYTPU- M MEXMOJCKYNIApHas neruiaparanus. Peakuus
ropenus. IlomydeHue 5TaHOona: peakuuss OpOXEHMs IJIIOKO3bI, TIMApaTalus STHIIEHA.
OTUIEHIVINKONIb U INIMIEPUH KaK IPEICTaBUTENH NPENeIbHbBIX MHOIOATOMHBIX CIIUPTOB

3.11

®denon. XuMHUUYECKHEe CBOWCTBA (heHONA (PEaKIMU C HATPpUEM, TMIPOKCHIOM HATpHsi, OPOMOM).
[Tony4enne dpenona

3.12

Anpaerunpl. XHMHUYECKHE CBOMCTBA MPEACTBHBIX allbJICTUAOB: THIPUPOBAHHE, Ka4eCTBEHHBIC
peakuu Ha KapOoHWIBHYIO rpymmy (peakius "cepeOpsHOro 3epkana’, B3aHMOJIECHCTBHE C
ruapokcugoM meau (I1). Ioxydenne nmpenenpHBIX albAETHI0B: OKUCIEHUE CTUPTOB, THAPATAIIH
areTuiieHa. AIIETOH KaK IPeACTaBUTENb KeTOHOB. OCOOECHHOCTH PEAKITNN OKHCIEHHUS alleTOHa

3.13

KapOonoBble KHCIOTBI. XUMHUYECKHE CBOICTBAa IPEAENBHBIX OIHOOCHOBHBIX KapOOHOBBIX
Kkucnor. OcoOEHHOCTH XMMUYECKHX CBOMCTB MypaBbHHOH KuCIOTHL llomydeHue mpemenbHbIX
OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE AJIKaHOB, AaJKEHOB, NEPBHUYHBIX CIIHPTOB,
anpaerusioB. Bricime npenensHble U HeNpenelbHbIe KapOOHOBBIE KUCIOTHI

3.14

Crnoxubie 3¢upbl U xupbl. CIOCOOBI MOMYyYEHUS CIOKHBIX 3QupoB. OOpaTUMOCTh peaKIuu
srepudukanun. [IpuMenenne cIoKHBIX 3(UPOB B MUIIEBOH U Map(GrOMEpHON TPOMBIIIIEHHOCTH.
JKups! kKak ciioXHbIE (GHUPHI TIHLIEPHHA U BBICIINX KapOOHOBBIX KUCIOT. XUMHYECKHE CBOIMCTBA
KHPOB: THIPUPOBAaHHWE, OKHCIEHHWEe. [WMApoNM3, WIM OMBUICHHE, JKUPOB Kak CIoco0
TIPOMBIILTIEHHOTO MOMy4eH s CoNell BRICIIMX KapOOHOBBIX KHCIOT. MBIIA KaKk COMM BBICIIHMX
KapOOHOBBIX KHUCIIOT

3.15

XUMHYECKHE CBOMCTBA TIIFOKO3BI: peaKknuun € y4aCTuEM CIIMPTOBBIX U aJ'IB,I[eFH,I[HOﬁ rpymnmn u
MOJIOYHOKHCIIOC 6pO)KeHI/I6. HpI/IMeHeHI/Ie TJIFOKO3bI, €€ 3HAYCHUEC B ) KU3HCACATCIIBHOCTHU
OopraHusma. I[I/ICaxapI/II[LIZ caxapo3a, MaJIbTO34a. BOCCTaHaBJ’II/IBaIOH_II/Ie 1 HCBOCCTaHAaBJIMBAIOIINEC
Aucaxapu/bl. FI/I,Z[pOJ'II/IE’. AucCaxapnuaoB. HOJ'II/ICB.XapI/IZ[I)II KpaxmalJl, I"TMKOI'CH. CTpOCHI/Ie
MakKpOMOIJICKYJI KpaxmMalia, INMIMKOreHa U HEeJIJIF0JIO3bI. du3nvecKre CBONCTBA Kpaxmajia 1
OCIIIKOJIO3bI. XuMuYecKue CBOMCTBA Kpaxmaja: ruiipojin3, Ka4€CTBCHHAA pCaKIud C NOA0M.
XUMHYECKHE CBOMCTBA HEJIJTFOJIO3BL: TUAPOJIN3, MTOJTYUCHUC 3(1)I/Ip0B OCIIJIXOJIO36I. Tlousitue 00




HUCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa, areTaTHBIN IHGJ'IK)

3.16 AMUHBL. AMHHBI KaK OpPTaHMYECKHE OCHOBAHHS: PEaKIMH C BOJAOHM, KHCIOTaMH, PEaKIIHs
ropeHHs. AHWIMH KaK MPEICTaBUTENh aPOMATHICCKUX aMHUHOB. XMMHUYECKHE CBONCTBA aHUIIUHA!
B3aMMOJCUCTBHE C KUCIOTaMH, OpOMHOW BOAOH, oOkucienue. IlomydyeHue aMuHOB
ANKUJIMPOBAHHEM aMMHUAaKa ¥ BOCCTAHOBIICHHEM HUTPOIPOU3BOTHBIX YTIIEBOJOPOAOB

3.17 AMUHOKHCIOTHI W O€NKH. AMHHOKUCIOTHI Kak aM(OTEpPHBbIC OpraHUYECKHUE COCIUHCHUS.
OCHOBHBIE aMHHOKHCIIOTHI, OOpasyomie Oenku. XWMHUYECKHE CBOMCTBA OEIKOB: THUAPOIH3,
JIeHaTypallnsl, KaueCTBEHHbIE (LIBETHBIC) peaKuK Ha OelKn

3.18 CtpoeHne u CTpyKTypa MOIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEPOB OT CTPOCHHS MOJIEKYIL.
OcHoBHBIE CTOCOOBI MOTYYECHUS! BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN: peakiy MOJUMEpU3aluu
W NoNUKoH IeHcaln. Kiaccudukaius BolIoKoH

3.19 Unentudukamnmst oOpraHUYECKMX COCAMHEHUUN. PeleHwe SKCIepUMEHTANbHBIX 3ajad Ha
pacro3HaBaHUE OPTaHUYECKHX BEIECTB

3.20  |T'enermueckas cBs3b MEKIY KJIACCAMU OPTaHHMYECKUX COCMHEHHH

4 XnMuS 1 )KU3HDb

4.1 Xumusi B TOBCEIHEBHOW >Ku3HW. [IpaBuna Oe3omacHoil paboOThl C €IKMMH, TOPIOYHMH H
TOKCHYHBIMH BEIIIECTBAMH, CPEIACTBAMHU OBITOBOW XUMHH

4.2 XuMugd W 370pOBbe. XHUMHS B MEIUIIMHE. XUMHA W CEIbCKOE XO034MCTBO. XUMHUS B
TIPOMBITIUICHHOCTH. XUMUS U SHEPTeTUKA: TIPUPOIHBIN M TOMYTHEIM HEPTIHON Ta3bl, UX COCTaB U
ucrionb3opanue. CocraB HeTH U ee TepepadoTKa (MPUPOIHBIC HCTOYHUKH YTIIEBOIOPOIOB)

4.3 XUMUS U 9KOJOTHS. XMMHYECKOE 3arpsisHEHHE OKpY’KaroIel cperpl U ero nocienctsus. OxpaHa
runpocdepbl, MoYBbI, aTMochepsl, GIopbl H (GayHbl OT XHMHUYECKOro 3arpsizHeHus. [IpoGiema
OTXOJIOB M TOOOYHBIX MPOAYKTOB. AITbTEPHATUBHBIC HCTOYHUKH SHEPTHH

4.4 OO0mme mpeAcTaBleHHs] O MPOMBIIUICHHBIX CIIOCO0ax MOMYYeHHS XWMWUYECKHX BEIIecTB (Ha
puMepe IPON3BOJICTBA aMMHaKa, CepHON KUCIOTHI). UepHas u 1BeTHas meramuryprus. CTeKIo u
CIUINKAaTHas TPOMBIIUIEHHOCTh. [IpombimuieHHass opranumdeckass xumus. Ceippe I
OpPTaHUYECKON TTPOMBIIIIIEHHOCTH

5 Twumel pacdeTHBIX 3a1a4

51 Pacuerbr Macchl BemecTBa Wil 00beMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE HIIH
00beMY OJTHOTO U3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB

5.2 Pacuers! TemnoBoro s dekra peakuun

5.3 Pacuerbl 005eMHBIX OTHOIIEHUH Ta30B IIPH XUMHUYECKUX PEAKITUIX

5.4 Pacuerbr mMacchl (0ObeMa, KOMTUYECTBA BEMIECTBA) MPOMYKTOB PEAKIIUU, €CIIH OJHO M3 BEIIECTB
JTAHO B U30BITKE (MMEET IPUMECH)

55 Pacuersi MaccoBoil WM OOBEMHOH [OJM BBIXOAAa MPOAYKTa PEAKIHH OT TEeOpeTHIECKU
BO3MOXKHOTO

5.6 Pacuerbr macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIH OJHO U3 BEIIECTB
JJaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA

5.7 Pacuerst ¢ wucnonp3oBaHMeM MOHATUM "MaccoBas nona", "MonsipHas KOHLEHTpaus'",




"pacTBOPUMOCTS"

5.8 HaXO)K)IeHI/Ie MOJ'IeKyJ'IHpHOfI q)OpMyHI)I OpraHruvdeCKOro BCHICCTBA IO €ro IIOTHOCTU U
MacCCOBBIM JOJIAM 3JIEMEHTOB, BXOAANIUX B €0 COCTAB, WX IO NPOAYKTaAM CropaHus

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJBbHBIE YYUEBHBIE MATEPHUAJIBI AJ151 YYEHUKA

* Xumus / I'abpuensn O.C., Octpoymos WN.T'., Cnaakos C.A., AKunoHepHOE 00IEeCTBO
«M3narenscTBO «IIpocBemenne»

* Xumus, 11 xknacc/ IN'abpuensa O.C., OOmecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

1. Opranudeckas XMMUs B TeCTax, 3ajadax, ynpaxHeHusx. 10 kimacc: yueb.mocodue s
obmieoopasosar. yupexaenunii / O.C. ['abpuensu, N.I'. Octpoymos, E.E. OctpoymoBa. — 3-¢
u3a., crepeoturt. — M.: Jlpoda, 2015.

2. Xumus. Tematnueckue TecTsl 11 moarotoBku Kk EI'D. 3aganus BRICOKOTO YpOBHS
CJIO)KHOCTH: yueOHO — MeTtoanueckoe nmocoodwue / [lox pen. B.H. loponskuna. — Poctos u//1;
Jlernomn, 2022.

3. Xomuenko WN.I'. Pemenwne 3amad mo xumun. — M.: OO0 «M3marensctBo HoBast BomHay,
2009. — 256¢.
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I'padux npoBegeHnss KOHTPOJIbHBIX padoT mo xumuu 10 kiaace

Ne ama
Hasganue pabomoi A
n/n npoeeoeHus
VrieBoaopo sl 26.12
Kucnopoaconepxaiine opraHuyecKkue CoeIMHEHUs
[Ipomexyrounas arrecranus
I'padux npoBegenus npakruyeckux pador nmo xumuu 10 kiaace
Ne ama
Haszeanue pabomoi A
n/n npoeeoeHus
1 | Honmyuennue >TuneHa U H3ydeHHE €TO CBOICTB 24.10

2 | CeolicTBa pacTBOpa YKCYCHOM KHUCIIOTBI

Kypc yueb6HOTO Ipeimera paccuntad Ha 34 yacoB (1 4ac B Henemto). B cooTBeTcTBHM
¢ ycnoBusmu pabotel MBOY «®oxunckass COI Ne2y, ro0BbIM KaJ€HAAPHBIM yI€OHBIM
rpadukoM padbotet MBOY «®oxkunckas COILL No2y na 2025 — 2026 yueOHbIi ro TaHHBIN
Kypc u3yqaercs B 10 kiacce B 00béMe _yaca.

1 uemsepmo

2 uemsepmo

3 uemeepmo

4 uemeepmo

200

KomanuectBo
4acoB
W3 HUX:

KonTposibHbIX
pabot

[IpakTryeckux
pabor




I'padux npoBegeHnss KOHTPOJIbHBIX padoT mo xumuu 11 kiaace

Ne ama
Haszeanue pabomut A
n/n npoeeoeHus
«TeopeTnuecknue OCHOBEI XUMHUM 05.12
«Metamnsl 1 «Hemeramibsn
[Ipomexyrounas arrecranus
I'paduk npoBeneHusi npakTuyeckux pador mo xumuu 11 kaacc
No ama
Haszeanue pabomut A
n/n npoeeoeHus
1 | «Bmusane pa3snuyHbIX GaKTOPOB HA CKOPOCTH XHMHUECKOH PEAKITAI 14.11

2 «Pemenne 3KCIepuMEHTAIbHBIX 33/1a4 M0 TeMe «MeTambi»»

«PemeHune >KcriepruMeHTaIbHbIX 33/1a4 1o TeMe "HemeTamb'y

Kypc yueb6HOTO TIpeimera paccuntad Ha 34 yacoB (1 4ac B Henemto). B cooTBeTcTBHM

¢ ycnoBusamu pabotel MBOY «®oxuuckas COIL Ne2y, roqoBsIM KaJIeHIapHBIM Y4eOHBIM
rpadukoM padbotet MBOY «®oxunckas COILL No2y na 2025 — 2026 yueOHbIi ro TaHHBIN
Kypc u3y4aercs B 11 kiacce B 00béme _yaca.

1 uemsepmo

2 uemsepmo

3 uemeepms

4 uemeepmo

200

KomanuectBo
4acoB
W3 HUX:

8

KonTposibHbIX
pabor

[IpakTryeckux
pabor




