HHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa o XMMUM Ha YPOBEHb CPEIHETO 00IIero oopa3oBanus A odydaronuxcs 10-11-x
kiaccoB MBOY «CIII Ne 4 . Kimtoun» pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSMMU:

o ®DenepanbHoro 3akona ot 29.12.2012 No 273-03 «O6 obpazoBanuu B Poccuiickoit deneparumy;

e 1pukaza MunoOpuayku ot 17.05.2012 Ne 413 «O6 yrBepkaeHuu (eaepabHOTO TOCYIapCTBEHHOTO
o0Opa3oBaTeNbHOTO  CTaHAapTa  cpegHero  oOmiero  oOpaszoBaHus»  (C HM3MECHEHUSIMH,
BHECEHHBIMH ITPHKa30M MuHnpocsenieaus ot 12.08.2022 No 732);

e mnpukaza Munnpocgernienus ot 18.05.2023 Ne 371 «O06 yrBepxaeHun QenepalibHOi 00pa3oBaTeNbHOM
IIPOrPaMMBbI CPETHET0 001ero 00pa3oBaHUM;

e mpuka3za Munmnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxknaenun llopsaka opraHuzanuu U
OCYIIIECTBIICHUSI 00pa30BaTEIbHON JIEATEIHHOCTH [0 OCHOBHBIM 00I1€00pa30BaTeIbHBIM pOrpaMmmMam
— o0pa3oBaTeNbHBIM IPOrpaMMaM HA4aJbHOrO OOIIEro, OCHOBHOI'O OOIIEr0 M CpenHero OoO0IIero
00pazoBaHUs»,

o Konnenuuu npenogaBanusi y4eOHOTo npeamMera « XuMusi»;

o KoHIenuuu 3K0JI0ru4ecKoro 00pa3oBaHus B CUCTEME 0011ero o0pa3oBaHus;

e CII 2.4.3648-20 «CaHHTapHO-3ITUAEMHUOJIOTHYECKUE TPEOOBAHUS K OPraHU3ALUSAM BOCIHTAHUS U
0o0y4YeHus1, OTAbIXa U O3[IOPOBIICHUS J€TEH U MOJOJCKI», YTBEPKICHHBIX IOCTAHOBICHUEM TJIABHOTO
canurTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHn4ecKne HOPMATUBBI U TPeOOBaHMs K 00ECIICUCHUIO OE30MaCHOCTH U
(wm) Oe3BpeIMHOCTH NI YelloBeKa (DaKTOPOB Cpelbl OOMTAHHS, YTBEPKIACHHBIX IIOCTAHOBJICHUEM
[JIAaBHOI'O caHuTapHoro Bpauva ot 28.01.2021 Ne 2;

e (enepanbHOi paboueii mporpaMMbl IO y4eOHOMY MPEAMETY «XUMHUs» 0a30BOTO YPOBHSL.

PaGouas mporpamma OpuUeHTHUpPOBaHA Ha II€JIEBbIE MPHOPHUTETHI, CHOPMYIHUPOBaHHbIE B (heaepaabHOM
paboueii mporpamme BociuTanus u B paboueii mporpamme Bocriutanust MBOY «CIL Ne 4 1. Kirroum».

[IporpaMMa 1o XMMHK Ha YypOBHE CpeHEero obmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 obpa3zoBanun B Poccuiickoit ®Denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepaabHOH 00pa30BaTEeNbHONW MPOrpaMMbl CPEAHEro OOIIero
obpazoBanus (POII COO), npencraBieHHbIXx B dDenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEbHOM
crangapte COO, ¢ yuérom Konuenuu npenojiaBanust yueOHoro npeamera « XMMHUs» B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickoit dexepanuu, peaaus3yroNMX OCHOBHBbIE 0O0pa30BaTENIbHBIE MPOrpaMMbl, U
OCHOBHBIX TIoJIOkeHUH «CTpareruu pa3BuTHs Bocnutanus B Poccuiickoit deneparuu va nepuoa 1o 2025
roga» (Pacnopsixenue IIpaButensctBa P® ot 29.05. 2015 Ne 996 - p.), a Takxke ¢ y4eToM IpOrpaMMsl
BocniuTanust MBOY «CIL Ne4 1. Kiroum».

OCHOBY TMOAXOIIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OIPENEICHUI0 OOIIe cTparernu
00y4eHHUs, BOCIIUTAHUA U Pa3BUTHUs 00yJaIOIUXCs CpeAcTBaMu yueOHoro mpeamera «Xumus» it 10-11
KJJaccOB Ha ©0a30BOM ypOBHE COCTaBWJIM KoHUenTyaubHele monoxeHus @OIoC COO o
B3alMOOOYCIIOBJICHHOCTH L€JIel, coiepxaHus, pe3ylbTaToB o0O0ydeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, MOITy4aeMO€ BBIMTYCKHMKaMU 00Ie00pa3oBaTebHON OpraHu3aluy,
ABIISICTCA HEOTHEMIJIEMOM YacThio X 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEpIIAOLINM 3TAIIOM peasIn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIFOUYEBBIX IEHHOCTEH, MPUCYIIMX IIEJIOCTHOH CHCTEME
XUMHAYECKOTO 00pa30BaHUs. OTH [EHHOCTH KacaroTCs IMO3HAHHS 3aKOHOB TPUPOABI, (OPMHUPOBaHUS
MHUPOBO33PEHUS M OOILIEH KyIbTyphl YelOBEKa, a TAKKE DKOJOTMUECKH OOOCHOBAHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBIO U MPUPOJIHOMN cpeze. Peanuzyercs xumuueckoe o0pazoBaHie 00y4yaromuxcs Ha ypOBHE
cpenHero obimero o0pa3oBaHUs CpeACTBAMH y4eOHOro MpeaMeTa «XUMHU», COIepKaHUe U TOCTPOEHUE
KOTOPOI'O OIpEeNeNIeHbl B MPOrpaMMe MO0 XUMHM € y4€TOM CHeun(UKH HayKd XMMHH, €€ 3HAuYeHUs B
MO3HAHUU TPUPOBI U B MAaTEpHAIIbHON XKHU3HH 0OIIECTBA, a TAKXKe ¢ yUETOM OOIIMX IeNIei U MPUHIHUIIOB,
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XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHWE CHCTEMBI cpelHero obmiero obpasoBanus B Poccuiickoit
denepanuu.

XuUMHsSL KaK 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIpaeT O0coOyr pojib B COBPEMEHHOMH
LIUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MarepuanbHON KyabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMHpOBaHKE PAIMOHAIFHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHE IEJIOCTHOTO MPEACTaBICHUS 00
OKpY>KaloIleM MHUpe Kak O €JMHCTBE IPUPOABI M YelOBeKa, KOTOpoe GOpMUpPYETCs B XMMUU Ha OCHOBE
IIOHMMAHHs BEILECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aHMOCBS3H MEKIY CTPOCHHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU OOJIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOAEHUCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTaJla HEOTHEMIIEMOM YaCThIO
MHUPOBOW KYyJBTYpPbI, HEOOXOJIMMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKM3HU KaKIOro 4ieHa oOIiecTBa.
CoBpeMeHHas XUMUS KaK HayKa cO3UIaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIeHA Ha PEIIEHNE
r7100abHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOI, YHEPreTUUECKOH, MUILEBOMH,
9KOJIOTUYECKOM 6€3011aCHOCTH U OXPaHbl 3J0POBbS.

B cooTBeTrcTBUUM ¢ 0OUIMMH LENSIMUA U TPUHIMIIAMHE CPEIHETO O0IIero 00pa3oBaHMs COJEPIKAHHE
npenmera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb U3yUEHUS) OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOATOTOBKY O0YYarOIIUXCs, HEOOXOAUMYIO UM JJIsl BBIPaOOTKH MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIHEIIHOIO BKJIIOUEHMS B JKU3Hb COLIMYMa, IPOJOJDKEHHMS OOpa3oBaHUs B pa3IMYHbBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisromuMu  mipeaMera «XuMHsS» SBISIFOTCS 0a30Bble Kypchl — «OpraHnudeckas XUMUS» H
«O01as 1 HeopraHu4eckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOif HayKU: crcTeMa 3HaHUH 110 HEOPraHUYECKOH XMMHUH (C BKIFOUEHUEM 3HAaHUM 13 o01el XUuMun) U
opraHudeckoi xumun. @opMHUpPOBaHUE TaHHOW CHCTEMBI 3HAHUN NIPU U3YYEHHUH MpeIMeTa 00ecreunBaeT
BO3MOYKHOCTB PACCMOTPEHHS BCETO MHOT000PAa3Hsi BEIIECTB HA OCHOBE OOIINX MOHSATHI, 3aKOHOB M TEOPUI
XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO1iast 1 HeopraHudeckass XuMus»
chopMHUpOBaHa B MPOTrpaMMe 110 XUMUU Ha OCHOBE CUCTEMHOT0 II0JIX0/1a K U3yYEHHUI0 yueOHOro MaTepuana
u 00yCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha ONPENENEHHBIX TEOPETHUYECKHX
ypoBHAX. Tak, B Kypce OpraHM4ecKOM XMMHMM BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKOU
TEOPUU CTPOEHUSI OPraHUYECKHX COEAMHEHHUH, a TAKXKE HA YPOBHE CTEPEOXMMHUYECKUX M IEKTPOHHBIX
Ipe/icTaBIeHU 0 cTpoeHnH BenlecTB. CBeeHns 00 3ydyaeMbIX B Kypce BellecTBax JatoTCsl B pa3BUTUU —
OT YIJIE€BOJOPOAOB JI0 CIOKHBIX OMOJIOTUYECKH aKTHUBHBIX cOeqUHEHHH. B Kypce opraHnnuyeckoil Xxumuun
MOJTy4yaroT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsS MEepBOHAYAIbHBIE
MPEJCTaBICHNUS O XUMHUECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUYECKOHN peaKinu.

[Ton HOBBIM yriioM 3peHus B ipeameTe «XuMHs» 0a30BOro YpOBHS pacCMaTpHUBaeTCs U3YUYE€HHBIN Ha
YPOBHE OCHOBHOT'O 00IlEro oOpa3oBaHUs TEOPETHUYECKHH MaTepuand M (PaKTOJOTHYECKUE CBEACHUS O
BEIIECTBAX UM XMMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas XUMUs»
00yJaroImuMCsl MPEeOCTABISIETCs BO3MOXKHOCTh OCO3HAaTh 3HAU€HHE MEPUOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX U METOAO0JIOTMYECKHUX MO3UIINM, TTy0)Ke OHSITh HCTOPUUECKOE H3MEHEHUE (PyHKINN
3TOr0 3aKOHA — OT 0000IatoIel 10 00BICHAIOMIEH U TPOrHO3UPYIOLIEH.

Enunast cucrema 3HaHMM O BaXHEMIIMX BELIECTBaX, HUX COCTaBE, CTPOECHHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKXK€ O XHMHUYECKUX PEeaKlMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nonoaHserca B Kypcax 10 m 11 kmaccoB 35eMeHTaMM COAEPKaHUsl, UMEIOIMMH KYJIbTYPOJIOTHUYECKHUN 1
MPUKIIQJHOM XapakTep. DTH 3HaAHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3U XUMHH C IPYTHMHU HAyKaMH,
pacKkphIBalOT €€ poJib B IO3HABATEIbHOW M MPAKTUYECKOM JAEATENbHOCTH 4YelOBEeKa, CIIOCOOCTBYIOT
BOCIIUTaHUIO YBa)KEHUS K IPOLIECCY TBOPUECTBA B 00IACTU TEOPUU U IIPAKTUYECKUX MPUIIOKEHUH XUMHUH,
IIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX IpoOiiemax,
CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATH NH()OPMAITHIO U IPUMEHSTH €€ JUIs IIONOJIHEHUS 3HAHUH,
pELICHNs] UHTEUIEKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEOBATENbCKUX 3a7ad. B 1enoM coxepxanue
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ydaeOHOro mnpeamera «XWMEs) TAaHHOTO YpPOBHS HU3YYEHHUsS OPUEHTHUPOBAHO Ha (OPMUPOBAHHE Y
o0yJaromuxcsi MHPOBO33PEHYECKOM OCHOBBI Ui TOHMMAaHUS (UIOCOPCKUX UOACH, TaKuX Kak:
MaTepHAIbHOE €JMHCTBO HEOPTaHHMUYECKOTO M OPraHMYECKOT0 MHpPa, O0YCIOBICHHOCTh CBOICTB BEIIECTB
UX COCTAaBOM W CTPOCHHEM, IO3HABaEMOCTh MPHUPOJHBIX SIBICHHH MyTEM SKCIIEPUMEHTA W PEIICHUS
MIPOTUBOPEUYNI MEXKTy HOBBIMU (DaKTaMU U TEOPETUICCKUMU MPEIIMTOCHUTKAMH, OCO3HAHUE POJIH XUMUU B
pELICHUH 3KOJOTMYECKHX MPOoOJieM, a TakkKe MpodsieM cOepekeHUsl SHEPreTUYECKUX PECYpPCOB, ChHIPHS,
CO3JIaHMsI HOBBIX TEXHOJIOTUH M MaTEPUAIIOB.

B 1utane pemieHusl 3ama4 BOCIUTAHHS, Pa3BUTHUS M COLMAIM3ALNMU OOYYAIOUIMXCS TPHHSITHIC
OporpaMMoil TO XUMHH IOAXOJbl K ONPEACICHHIO COACPKAHUS W TOCTPOCHHS IpeaMeTa
peycCMaTpUuBaloOT POPMUPOBAHUE YHUBEPCATBHBIX YUECOHBIX ICUCTBUN, UMEIONINX 0a30BOE 3HAYCHUE IS
Pa3NUYHBIX BUJOB JCSTEIBHOCTU: PELICHHs MpobdieM, MOWCKa, aHaimu3a U o0paboTku WHOpManuy,
HEOOXOJUMBIX JUIsI TPHOOPETEHHUSI OIbITa TPAKTHYECKOW W HCCICNOBATEIbCKON JICATEIBHOCTH,
3aHUMAIOIIeH Ba)KHOE MECTO B MIO3HAHUH XHMUHU.

B npaktuke npernogaBanus XUMHAY KaK Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHus, Tak ¥ Ha yPOBHE
cpeanero o0miero oOpa3oBaHus, IPU OMPEACICHUU COJCPKATEIBHON XapaKTEPUCTUKU IeNIeH U3yUeHHS
npeaMeTa HarpaBJICHUEM MIEPBOCTEIIEHHON 3HAYMMOCTH TPAIUIIMOHHO PU3HAETCS (DOPMUPOBAHKHE OCHOB
XUMHAYECKON HAYKU KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKOM JESITEIbHOCTH YeJIOBEKa
M KaKk OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOW KyabTypbl. C METOJAMYECKON TOUKH 3pEHUSI TaKOW MOIXOM K
OTIPEICTICHUIO TeJIeH U3YUCHUS MIPEIMETA SBISICTCS BIIOJTHE ONPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3PEHUS TVIABHBIMH IICJIIMU M3YYCHHUs mpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (OopMUpPOBAHHE CHUCTEMbl XMMHYECKHUX 3HAHHMHA KaK Ba)KHEUIICH COCTaBJISIOIICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPa, B OCHOBE KOTOPOW JIGKAT KIIFOYCBBIC MOHATHS, (hYHIaMEHTAIbHBIC
3aKOHBI ¥ TCOPUU XHMHH, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE M IIOHUMAHHUE CYIITHOCTH JTOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpUeH UX pa3BUTUA U
CTaHOBJICHUS;

e (opmupoBaHue W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS BEHIECTB U
XUMHUYECKHUX pPEaKIHii, HEOOXOMUMBIX sl MPUOOpPETEHHS] YMEHUN OPUEHTHPOBATHCS B MHpPE
BEIIECTB M XUMUYECKHX SBJICHHM, UMEIONINX MECTO B IPUPOJIC, B IPAKTHUECKON U MTOBCETHEBHOMN
KU3HU;

e pa3BHTHE YMEHHH W CIIOCOOOB JESTEIHLHOCTH, CBS3aHHBIX C HAONIOJCHUEM H OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM TIPABIIT 0€30MMaCHOTO 0OpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, coaepskaTenbHas XxapaKTepUCTUKA Leel U 3a/1a4 U3y4eHHs MpeIMeTa B MporpaMme
M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CPEIHETrO
obmiero odpazoBanusi. CeroHs B MPENOJaBAaHUU XUMHUH B OOJBIICH CTEIEHU OTHAETCS MPEAOYTCHUE
MPAKTUYECKOW KOMITOHCHTE COJCpKaHHsS OOydYeHHs, OPUECHTHPOBAHHOW HA ITOATOTOBKY BBITyCKHUKA
o0mieo0pa3oBaTebHOW OpraHM3alliK, BIAACIOIMIET0 HE HAa0OpOM 3HaHWK, a (YHKIHOHATHHON
TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHUSMU aKTUBHOTO MOJTYYCHHS 3HAHWA W TIPUMEHEHHUsS UX B
peATbHOM JKHU3HHM TS PEIICHUS TPAKTHICCKHUX 3a7ad.

B ¢Bs13u ¢ 3TUM TpH U3YYCHHUHU TTpeIMeTa « XUMUSD) TOMHUHHPYIOIIEee 3HAYCHUE MPUOOPETAIOT TaKHe
LeJH U 33]]a4d, KaK:

ajanrtanus oOydJarolmuxcs K YCIOBUSM JHWHAMHYHO pa3BHBAIOIIETOCS MHpa, (HOpMHpOBaHHE
WHTEIUIEKTYaJJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHWIO,  COTPYTHHYECTBY,
CaMOCTOSITEITbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KH3HECHHBIX CUTYAIUSIX, CBI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHE Yy OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHITUI), HWMEIOIINX
YHHUBEpCAJIbHOE 3HAUCHHE ISl PA3JIMYHBIX BHIOB JCATEIBHOCTU: PEHICHUS MPOOJIeM, MTONCKA, aHAIH3a U
00paboTku mHbOpMaIu, HEOOXOMUMBIX I MPUOOPETEHUS ONbITa NEATEILHOCTH, KOTOpas 3aHUMAaeT



Ba)XHOE MECTO B MO3HAHWM XUMHH, a TaKKe JJIsl OLEHKH C MO3MIMK 3KOJIOTMYECKON 0e301macHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHUX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITEIbHO PHOOPETAaTh HOBBIEC 3HAHHS 110 XUMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSAMH, UCIOJIB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKA
U aHaJHM3a yueOHOH M HAyYHO-TIONYJISIPHONW MH(POPMALIUK XUMHUYECKOTO COJICPIKaHMS;

dopMupoBaHHE M Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIIICHUS,
HaOJII0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, TPH
IUITAHUPOBAHHUHU M ITPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs yOeKIEHHOCTH B T'yMaHHUCTHYECKOW HAINPABICHHOCTH XWMUH, €€
BOXHOH POJIM B pEIIEHUH TIO00ATBHBIX MPOOJIEM PalMOHAIBLHOTO MPHPOIOIONB30BAHMS, MMOTIOTHEHUS
JHEPreTUYEeCKUX PECypCcOB M COXPAaHEHHS IPHPOIHOTO PABHOBECHS, OCO3HAHHMA HEOOXOANMOCTH
OepeXHOT0 OTHOIICHUS K MPUPOJIE U CBOEMY 370POBBIO, a TAK)KE MPHOOPETEHUS ONBITA MCIIOIb30BAHHS
MOJTyYCHHBIX 3HAHUH JJIsI TPUHSATHA TPAMOTHBIX PEUICHUH B CUTYAIMsIX, CBSI3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMU.

B yueOHOM mutane cpemHero oOmero oopa3oBaHus IpeaAMET «XUMHsI» 0a30BOr0 YPOBHS BXOJIHUT B
COCTaB TpeIMETHOM obsacTu «EcTecTBeHHO-HAayYHbBIE TPEAMETHI.

OOmiee 4mciio 4acoB, OTBEACHHBIX Ui M3YYCHHUS XMMHHU, HA 0a30BOM ypOBHE CpPEIHEr0 OO0IIero
oOpasoBanusi, coctaBisieT 68 yacos: B 10 kitacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 gac
B HEJIETIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipeamer opraHnyeckol XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYECHHUE B IMOJYYEHUH HOBBIX
BEIIIECTB U MaTepuaaoB. Teopus CTpOECHHUsS OpraHMYecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE
noyioxkeHus. CTpyKTypHbIe (POpMyYIIbl OpPraHMYECKUX BEIecTB. [ 'omMonorus, nsomepus. XUMHUYECKas CBSI3b
B OpPraHUYECKUX COECIUHEHMSIX — OJMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenne o kiaccuduKaly OpraHUYecKUX BemecTB. HomeHkiatypa opraHudeckux
COCMHEHHUI (CHUCTeMaThyecKas) M TpPUBUAIbHBbIC HA3BAHUS BAXKHEHIIMX NpeICTaBUTENCH KJIaccoB
OpPraHUYECKUX BEIIECTB.

DKcIepUMEeHTaTbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBPAILCHHIA: 03HAKOMJICHHE C 00pa3amMu
OpraHMYECKHX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE, MOJIEJIMPOBAHNE MOJIEKYJI OPTaHUYECKUX BEUIECTB,
HaOII0/IEHNE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIEHUI0 OPTaHUYECKUX BEIIECTB MPH
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUI psl. MeTaH M 3TaH — NpOCTeNIIne NpeICTaBUTENN
aJIKaHOB: (PU3UYECKUE U XUMUUECKHE CBOMCTBA (PEaKIIMU 3aMEIICHUS U TOPEHHUS ), HAXOKICHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOIMYECKMH psiA. OTWUIEH W HPONWIEH — IpocTeuiine
MPEJICTAaBUTEIN  allKeHOB: (pU3MYeckre ¢ XUMHUYECKHME CBOMCTBa (peaklUud TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIICHHS U TIOJIMMEpU3allun ), MOTydeHHEe U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOCHHOCTH CTPOEHMs, TOMOJIOTHYECKUN psJ. ALETWIeH — MNpocTedinit
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (HU3NUYECKHEe U XHMHYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJJOreHUPOBAHUS U HUTPOBAHMS), OJIyYE€HUE U IPUMEHEHHE. 101y0/: cocmas, cmpoenue, usuieckue u
XuMudeckue Cceolucmea (Peakyuu 2an02eHUpo8anusi U HUMPOBAHUs), NOJLYYeHUe U HNpuUMeHeHue.
TokcuuHOCTh apeHoB. ['eHeTHuecKkas CBsI3b MEXIYy YIVIEBOJAOPOJAMH, NMPUHAISKAIMMHU K Pa3IMYHbIM
KJIaccam.

[TpupoHbIe HCTOYHHMKH YTII€BOA0POA0B. [IpupoaHblil ra3 u nomnyrHele HeTsHbIe ra3sl. HedTh 1 eé
npoucxoxaeHue. Criocodsl nepepaboTku HE(PTU: MeperoHKa, KPEKUHT (TEPMUUYECKHUH, KaTaTUTUYECKHI),
nupoau3. [IpoaykTsl nepepaboTku HEPTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadoTKH.

DKcIepUMeHTaIbHbIE METO/Ibl M3YUEHUS BEIIECTB U MX MPEBPAILCHHI: 03HAKOMJIEHHE ¢ 00pa3iaMu
IlacTMacc, KaydyykoB M pe3uHbl, kotekuun «Hedte» u  «Yromp», MoOJeNHpOBaHUE MOJEKYI
YIIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX, NMPOBEICHNE MPAKTUYECKOW pabOoThl: MOJyYE€HHE ITHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amayn.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BELIECTBA WJIM MPOJAYKTAa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB UM MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!




[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHHE, (PU3MUECKHE U XHUMHUYECKHE
CBOMCTBAa (peakUMM C AaKTUBHBIMM METAUIaMM, TaJOr€HOBOAOPOJAMHU, TOpPEHHUE), IPUMEHEHHE.
BonoponHsie cBsi3u Mex 1y MOJIEKyJIaMH CIUPTOB. JIefiCTBHE MeTaHOJIa U 3TaHOJIa Ha OPIaHU3M YeJI0BeKa.

MHOroaToMHbI€ CIUPTHI. DTUJICHIVIMKOJIb M IJIMLEPUH: CTPOEHHE, (U3NYECKUEe M XHUMHYECKHE
CBOMCTBA (B3aUMOJICHCTBUE CO IIEJOYHBIMM METAJUIAMH, KAa4ECTBEHHAs PpEaKlMs Ha MHOTOATOMHbBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHeHne runepruia u 3TUIICHTIIMKOJIS.

@deHo: CTPOEHHE MOJIEKYJIbl, (U3MUECKHe W XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunpl U kemonvi. PopManbAeTu, aleTaIbICTUA: CTPOCHUE, (PU3MUYECKHE U XUMHUYECKHUE
CBOMCTBA (pEAKIMN OKUCIEHHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIMN), [T0JIyY€HUE U IPUMEHEHUE.

OHOOCHOBHBIE NIpeieNbHbIe KapOOHOBBIE KUCIOThL. MypaBbHHASA U YKCYCHAsi KUCIIOTBI: CTPOCHUE,
¢busnyeckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME IS Kiacca KUCIIOT, Peakius dTepuUKaIim),
HoJry4eHue u npuMeHenune. CreaprHoBast U OJIEMHOBAsI KUCIIOTHI KaK PEICTaBUTEH BBICIIMX KapOOHOBBIX
KHCIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxable 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbBIX 3¢upoB. Kupsl.
I'mapoinns xupos. [lpumenenune xupoB. bruonoruyeckas posib KHUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKalus YrieBoloB (MOHO-, AM- W nojucaxapuisl). [nokoza —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HUECKHEe U XMMUYECKHE CBOICTBa
(B3aumogeiictBre ¢ ruapokcunom memu(ll), oxucieHne amMuauHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KE€HHE TJIOKO3bl), HAXOXKIACHUE B MPHPOJIE, IPUMEHEHHE, OMOJIOTHYECKas pOJlb.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnrosnosa Kak HOpUpoAHble HoiauMepbl. CTpoeHHe Kpaxmalla M LEJUIIOJIO3BI.
duznyeckue U XMMUYECKHUE CBOICTBa Kpaxmaia (TUIPOIn3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHHsI BELIECTB U MX MPEBPALICHUI: IpOoBeIeHHEe, HA0II0IeHUE U
ONHMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKLIUH OIJHOATOMHBIX
cnupToB (OKHcIeHue 3TaHosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJIEHCTBUE TIIULEPHHA
¢ runpokcunom wmeau(ll)), ampaerngoB (OKHMCIEHHME aMMHauHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugoM meau(ll), B3amMonelicTBue Kpaxmana ¢ HOAOM), MPOBEICHUE MPAKTHYECKOW pabOThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacu€rnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOTO M3 MCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconiepikaliye opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTEL Kak aM(OTepHble oOpraHuyeckue coeAuHeHusd. DPuznyeckue M XUMHUYECKHE
CBOMCTBAa aMUHOKHUCJIOT (Ha IpUMepe TIuIHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lentupt.

benkn kak mpHUpoJHBIE BHICOKOMOJIEKYJISIPHBIE coequHEHMs. [lepBrudHas, BTOpUUYHas U TPETUYHAS
CTpYKTypa OenkoB. XMMUYECKUE CBOMCTBA OEJIKOB: THAPOIIN3, ACHATYpalls, KAUeCTBEHHbIE PeaKkuu Ha
Oenku.

DKcIepUMEeHTAIbHbIE METO/bI U3YYEHHsI BEIECTB M MX INpeBpalleHuil: HaOII0AeHNEe U ONHMCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIIKOB.

BbicokomoiekyisipHble coeJUHEeHU

OCHOBHBIE TOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb MOJUMEPHU3ALNM, CPENHsISI MOJIEKYyspHas Macca. OCHOBHBIE METOJIBlI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHIEH CALHs.

OKcIepUMEHTAIIbHBIE METO/Ibl H3YUEHHS BELECTB U MX IMPEBPAILLCHUN: 03HAKOMJIEHHE ¢ 00pa3aMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayqyKOB.

MexnpeaMeTHbIE CBS3U.



Peanuzanus MeXNpeAMETHBIX CBA3€M IpuM M3ydeHMM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK M TOHITHH,
SIBJIIOIINXCS] CHCTEMHBIMHU ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO1111e ecTeCTBEHHO-HAYYHBIE MIOHATHUS: SIBIICHUE, HAYYHBINA (aKT, TUIIOTe3a, 3aKOH, TEOpHs, aHAIIN3,
CHHTE3, KJIacCu(pUKaIH, NEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHNUE.

@dusnka: Martepusi, SHEPrUsi, Macca, aTroM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKHH YpOBEHB,
BEIIECTBO, TEJO, O00BbEM, arperaTHOe€ COCTOSIHME BellecTBa, (M3MYECKUE BEIMYMHBI U E€IMHHUIBI UX
U3MEpeHusl.

buonorus: kierka, opranusm, onocdepa, 0OMEH BEIIeCTB B opraHu3Me, GOTOCHHTE3, OMOTIOTHYECKU
aKTHBHBIE BellecTBa (O€IKH, YrIIeBOAbI, XKHUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TTOJE3HBIE HCKOIIAEMBIE, TOILUIUBO, PECYPCHI.

TexHonorus: mNUIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MPenapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teoperuueckne 0CHOBbI XMMHH

XuMudeckuil sneMeHT. AToMm. SIpo atoma, U30TOMbl. DIEKTPOHHAS 000JI0YKa. DHEPreTHUeCKHe
YPOBHH, TIOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, 0- 3eMeHTbI. OCOOEHHOCTH pacIpeeIeHuUs SIEKTPOHOB
110 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TMEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(PUTYpaIUsi aTOMOB.

Ilepnonnueckuit 3akoH u llepuognueckas cucrema xumuueckux viemMeHToB [[. M. Menneneesa.
CBs13b nepuoanuecKoro 3akoHa u lleproanueckoi cuctemsl xuMuueckux 3eMeHToB J1. 1. Menaeneesa ¢
COBPEMEHHOU Te€OpUel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB
1 00pa3yeMbIX UMM TIPOCTHIX M CJIOKHBIX BEUIECTB MO TPYIINaM U MepruoaaM. 3HaU€HHUE TIEPUOTUIECKOTO
3aKOHA B Pa3BUTHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasi CBA3b. BUABI XUMUYECKON CBSA3H (KOBAJICGHTHAsI HEMOJSpHAs U
MOJIApHAsi, HWOHHAs, MeTalyindeckas). MexaHu3mbl 00pa3oBaHUsl KOBaJCHTHONW XHMHUYECKOH CBS3H
(oOOMEHHBIN M JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsi3b. BameHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTD.
Crenens okucienus. MIoHbI: KAaTHOHBI M AHHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTBA.
THUnbl KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKON PEIIETKH.

[TonsiTue o nucnepcHeIX cuctemax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 10J14 BEMIECTBA
B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HoMeHkIaTypa HEOpPraHMYECKHUX BEIIEeCTB.
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKALIIUX K PA3TUUYHBIM KJIACCAM.

Xumnyeckas peakius. Kinaccuduxanus XMMHUYECKUX PeaKIMii B HEOPraHWYECKOW U OpraHndYecKou
XUMUU. 3aKOH COXPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUSI U MPEBPAIICHUS SHEPTUH MTPU XUMHUYECKHUX
peaKIusX.

CKopocTh peakiiny, e€ 3aBUCUMOCTb OT Pa3UUYHBIX (hakTopoB. OOpaTUMBbIC peakiui. XUMUIECKOe
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunuun Jle [larensbe.

OnektponuTrueckas aucconuarusa. CubHbIC U clladbie 3aeKTponThl. Cpesia BOIHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpaibHas, HIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCrepuMEHTAIbHbIE METOJAbl M3YyU€HHUs BEUIECTB M MX MPEBpAIlCHUN: JEMOHCTpauus TaOIuil
«lepuoamyeckas cucremMa xumuueckux osnemeHTtoB JI. M. MenaeneeBa», H3ydeHHEe MOJEIEH
KPUCTANTMYECKUX PEIIETOK, HAONOIEHUE W OMHCAHHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(pa3noxeHue MepoKcuaa BOAOPOAAa B NPHUCYTCTBHM KaTajau3aTropa, OINpPEAENICHUE CpeAbl pacTBOPOB
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BEIIECTB C TIOMONIbIO YHUBEPCAIBLHOTO WHIUKATOpPA, PEaKIUd HWOHHOTO OOMEHa), MpPOBEACHUE
MPAaKTUYECKON paboThl «BiusiHMe pa3nuUHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKImy.

Pacuérnebie 3anaun.

Pacuérel o ypaBHEHUSAM XMMUYECKUX PEAKIUI, B TOM YHCIIE€ TEPMOXUMHUYECKHE PACUETHI, paCUETHI
C MCIOJIb30BAHUEM MOHSTHUSL «MAaccoBasi J10JIs1 BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnbl. Tlonoxenne nemeraiuioB B [lepronnueckoi cucteMe XUMU4eckux 3yemeHtoB Jl. U.
MenpeneeBa U 0COOEHHOCTU cCTpoeHus aromoB. (Dusnueckue CBOWCTBA HEMETAIOB. AJIOTPONHUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIITUX HEMETAIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

[IpumeHeHne BaxHEUIIINX HEMETAIUIOB U UX COCIMHEHUN.

Mertaubl. [lonoxenue metawwioB B Ilepuonuueckoit cucrteme xumudeckux snemento . .
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AJICKTPOHHBIX 000JI0UEK aToMOB MeTayuioB. O0mue Gu3ndeckue
cBoiicTBa MeTauioB. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH PSAJT HATIPSIKEHUN METaJIOB.

XHWMHYECKHE CBOMCTBA BaKHEHIIMX META/UIOB (HATPHUH, KalWi, KaJIbIIMA, MarHui, aJlFOMUHUH,
LIUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHH.

OO6m1re ciocoObl oyYeHHust MeTaJuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YCHHUs BEIIECTB M WX MPEBPALIECHUN: H3y4YEHUE KOJUICKIUU
«MeTamnel ¥ CIUIaBbl», OOPa3I[OB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 33/a4, HAOIIOJIEHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX W JTAOOPATOPHBIX OIBITOB (B3aMMOJCHCTBHE TUIPOKCHUIA ATIOMUHHS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaYeCTBEHHbBIE PEAKIIUA Ha KATHOHBI METAJIOB).

Pacuérnpie 3amaun.

Pacuérbl Maccel BemiecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe WM
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pPaCYETHI MacChl (00bEMA, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Ponb xumun B o0ecrieueHnr 3KOJI0THIECKON, SJHEPTeTHIECKON U MUIIEBOM O€30MacHOCTH, Pa3BUTHH
MeauuuHbL. [[oHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 06 OOMMX HAYYHBIX MTPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUs BaKHEUIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB W MaTepUalOB: BaXXHEHIIME CTPOUTEIbHBIE MaTEepUabI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, Marepuanbl Uil DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YI00OPEHHUS.

Xumusi ¥ 370pOBbE YEJIOBEKA: IMpaBWja HMCIOJIb30BaHUS JICKAPCTBEHHBIX IpenapaToB, MpaBuUiia
0€30MMacHOTO MCIIOIH30BAHMS MPENapaToOB OBITOBON XUMUU B TIOBCEITHEBHOM JKU3HH.

MexnpeAMeTHBIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€ll Mpu u3ydyeHuu oOuieil u Heopranudeckoi xumuu B 11 kiacce
OCYIIIECTBJISIETCSI Yepe3 HMCIOIh30BaHUE KaK OOINX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHSATHMH,
SIBJISIFOLIIUXCSI CACTEMHBIMM J1J1s1 OT/A€NIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOpUs, aHAIHU3, CHHTE3,
KJ1accuukanmsi, IepuogNIHOCTh, HAOIOICHHE, SKCTIEPUMEHT, MOJISTMPOBAHNUE, U3MEPEHHE, SBICHHE.

dusmka: wmaTtepusi, JHEPrus, Macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, W30TOI,
PaOaKTUBHOCTH, MOJIEKYJIA, SHEPTETHUYECKHUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE
BellecTBa, ((U3NUeCKIe BETUIHHBI U IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHu3M, ’KocucTeMa, Ouocdepa, MakKpo- U MHUKPODIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

I'eorpacdus: MuHEpabl, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOMTAEMEbIE, TOTLINBO, PECYPCHI.



TexHomorus: XuUMHUYECKas IPOMBIIIICHHOCTb, METAJUIypPIHsi, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO, MUIIEBAas MPOMBIIUICHHOCTD, (hapMaleBTHYECKas
[IPOMBILIEHHOCTh, IMPOU3BOJACTBO KOCMETHYECKUX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTepuasoB, dJICKTPOHHAs IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IIPOrpPaMM
cpemHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METAaNpeIMETHBIM H TIpeaMeTHbIM). HaydHo-
METOJIMYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHHUS IMPOrPAMM CpPEIHErO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUU C CHCTEMHO-AEATEILHOCTHBIM MOAXOA0M B CTPYKTYpE JIMYHOCTHBIX PE3yIbTaTOB
OCBOEHUSl IpeaMeTa «XUMHUS» Ha YpPOBHE CpeAHEro oOuero oOpa3oBaHUsS BBIJECJIEHbI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOY4YalOIIMMHUCA POCCUHUCKOM TpPakIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

LeJICHANIPaBICHHOE Pa3BUTHE BHYTPECHHUX YOCKACHUHN JTMYHOCTH HAa OCHOBE KIJIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPauInii 6a30BOI HAYKU XUMUU;

TOTOBHOCTB U CITIOCOOHOCTH 00YHYAIOIINXCSl PYKOBOACTBOBATHCS B CBOEH AESATENbHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, MTPUCYIIMMHU [IETTOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJu4he TPaBOCO3HAHUSI SKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTH II€IM U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS TIpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCITUTATEIBHON JIEATETFHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKHMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMU [IEHHOCTSIMU W UJCAJIAMH POCCHHCKOTO TPaKJAHCKOTO OOINEeCTBa, MNPUHATHIMU B
o0miecTBe HOpPMaMH W TpaBHJIAMH TIOBEJICHHUS, CIHOCOOCTBYIOUIMMH TpOIlecCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYaIOIIHXCS.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XHUMHUs» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATEILHONW U MPAKTHYECKOW JESITEIIbHOCTH 00YYarOUIUXCs M0 peau3aliy MPUHATHIX B 0OIIECTBE
LIEHHOCTEM, B TOM YHKCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HAHUS 00YJAIONTUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBOTIOPAIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMax U MpaBUjIaX MEKIUYHOCTHBIX OTHOIIEHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX MPOCKTOB, PEUICHUH
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apTyMEHTHI JIPYTUX TPH
aHaJlM3€e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMHU;

yBaXKeHMsI K TpoIleccy TBOpPYECTBa B OOJACTH TEOPUM U MPAKTUYECKOTO NPUMEHEHHUS XUMUH,
OCO3HAHUsI TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3ylbTaT IUTEIbHBIX HAOMIOIEHUH, KPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;



MHTEpeca W TMO3HABATEIBHBIX MOTHUBOB B TOJYYEHUHW M TOCIEIYIONIEM aHaiu3e WHGOpMalUU O
MePEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIC C XUMUYCCKUMH SIBJICHUSMU, W TPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIIEH € MO3ULIMNA HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCEACTBUM ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHHUS [IEHHOCTEH 3JJOPOBOTO U OE30MacHOTO 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOroieHust paBuil 0e30MacHOro OOpalleHHs C BEIIeCTBaMU B OBITY, MOBCEAHEBHON U3HU U B
TPYJIOBOM JESITENbHOCTH;

MMOHMMAHHUS IEHHOCTH MPaBWJI HHAUBUIYATBHOTO M KOJUJIEKTMBHOTO O€30IMaCHOTO TMOBEACHUS B
CUTYAIHIX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEACTBUI 1 HEMIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUS aTKOT0JIs, HAPKOTUKOB,
KYpEeHHUs);

5) TpyaoBOro BocnuTaHMA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-MCCIIEIOBATEIBCKON NIEATEIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOH U IPYTUX BUIAX JNESATEIBHOCTH;

YCTaHOBKU Ha aKTUBHOE Y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COIUAIBHON HANPaBICHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO MPOQEeCcCHil pa3MuyHOrO pojia, B TOM YHCJIE€ Ha OCHOBE
MIPUMEHEHHUS [IPEIMETHBIX 3HAaHUHN 10 XUMHUH;

YBaXE€HUS K TPYLY, JIIOASM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYQJIbHOM TPAeKTOPUU OOpa3oBaHMs, Oymylieit
npodeccuu W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11€TIECO00Pa3HOTO OTHOMIEHUS K IPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS KM3HU Ha
3emie;

MOHUMAHUS TJI00ATBPHOTO XapakTepa »JKOJIOTMYECKUX MpoOjaeM, BIMSHHUS HSKOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUSI HEOOXOJWMOCTH WCIIOJIb30BAHUS JOCTHKEHUM XHWMHH JUIsl PEIICHHS BOIPOCOB
PaIrMoOHAIBHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUATUS JEHUCTBUM, MPUHOCAILIMX BPEJ OKpYXKarolled MpUpPOAHOU Cpele, YMEHHs
MIPOTHO3UPOBATh HEONArOMPHATHBIE AKOJOTMUYECKUE TMOCIEACTBUS MPEANPUHUMAECMBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJUYHs PA3BUTOTO YKOJIOTHYECKOTO MBITIUICHHS], YKOJIOTHIECKON KYIbTYPHI, OTIBITA IESITEILHOCTH
JKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHMS  pPYKOBOACTBOBAaThCA HWMHU B  IO3HaBaTEIbHOM,
KOMMYHHKATHUBHOU U COIIMAILHON MPAKTHKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO MPOTUBOCTOSTH UACOTOTHH
xemohobuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHON MPAKTHUKH;

MOHUMaHUs crenuUKY XUMUU KaK HayKH, OCO3HAHUS €€ poiiu B (POPMHUPOBAHUH PAIL[IOHATIBHOTO
HAyYHOTO MBIIUICHUS, CO3JJaHUH ILIEIOCTHOTO MPEACTaBIECHUS 00 OKpPYXKAIOIIeM MHUPE KaK O €IUHCTBE
MPUPOABI U YEJNOBEKa, B MO3HAHUHM NPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MmpoOjeM COXpaHEeHUS
MIPUPOTHOTO PAaBHOBECHSI;
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yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XWUMHUHU I COBPEMEHHOW [HMBWIM3AalUU: B e
I'YMaHHCTHYECKOM HANpaBICHHOCTU M BaXXHOH POJIM B CO3/aHUM HOBOW 0a3bl MaTepHabHOU KYJIbTYPHI,
pelIeHUH II00aJIbHBIX MPOOJEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOM, YHEPrETHUECKOM,
MUIIEBOM M 3KOJIOrMYecKoi 0e30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIIEYEHUN YCIOBUHN YCIEIIHOIO
TPYZAa U 3KOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKOT0 YJeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHbBIX HAayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIsl aHalIu3a U OObACHEHMS
SBJICHUM OKPY’KAIOIIEro MHpa M HPOMCXOIAIIMX B HEM H3MEHEHHH, yMeHHs JellaTb OOOCHOBaHHbBIE
3aKJIIOYEHUs Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbIO MOJIyYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIbHO HCIIONB30BaTh XMMHUYECKHE 3HAHUS /IS pelIeHus mpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTU M CIHOCOOHOCTH K HENPEPBIBHOMY OOpa3oBaHHUIO U CaMO00pa30BaHUIO, K aKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU IIOTPEOHOCTSAMU;

HHTEpeca K 0COOEHHOCTSAM TpyJia B pasjInyHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS Y4eOHOro mpeaMmeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble  JUIs  (HOPMHUPOBAHHMS  MHUPOBO33PCHUS  OOYYAIOIIUXCA  MEKIUCHUIUIMHAPHBIC
(MexmpeaMeTHbIC) OOIICHAayYHbIC TOHATHS, OTPa)KAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M
crenu(pUKy METOJIOB MO3HAHMS, UCITOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTrepusi, BEIIECTBO, SHEPTHs,
SIBJICHUE, TIPOIECC, CHUCTEMa, HAYYHBIH (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCle0BaHue, HAO0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE Y4eOHBbIC JCUCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMUpOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W CONUAIBHOW KOMIICTCHIIUU
00yJaronuxcs;

CIOCOOHOCTH 00YYAOIINXCS UCIIOJIB30BaTh OCBOSHHBIE MK AUCIIUILTHHAPHBIE, MUPOBO33PEHYECKHE
3HaHUS ¥ YHUBEPCAJIbHBIC YUCOHbBIE ICHCTBHS B TIO3HABATEIILHOM U COIUAILHON TIPAKTUKE.

MeTtanpeMeTHple  pe3yabTaThl  OTPAXAIOT  OBJAJICHUE  YHHBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgiaieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbLHBIMH A€ CTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBHS:

CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTyaIM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEICIIATE TSN JACSITeILHOCTH, 3a7aBas mapaMeTpbl U KPUTEPHUHA UX JOCTHKCHHS, COOTHOCHTH
Pe3yIbTAThI JACSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BATh MPH OCBOCHHUH 3HAHHM MPUEMBI JIOTHUECKOTO MBIIICHHUSI — BBIICIISITh XapaKTepHbIE
MPU3HAKW TIOHATHH M YCTAHABIMBATh MX B3aHMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIINE TOHATHS JIIS
O0OBSCHEHHS OTJEIBHBIX (DAaKTOB W SIBJICHUI;

BBIOMPATh OCHOBAHUS Y KPUTEPUH JUTS KIIACCU(DUKAIIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh MPUYNHHO-CIICJCTBEHHBIC CBSI3U MEX/y U3yYaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHAYKTHBHBIC, JCIyKTHBHBIC, 10 aHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPacCMaTPUBAEMBIX SBJICHUAX, (OPMYIMPOBATH BBIBOIABI U
3aKJTFOYCHUS,

MPUMEHSTh B MPOLECCE MO3HAHMS, UCTIOIb3yEeMbIC B XMMUU CHMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH,
MPeoOPa3OBBIBATh MOJICIBHBIC MPEICTABICHUS — XUMHUYCCKHA 3HAaK (CHMBOJI) DJIEMEHTA, XUMHYECKas
dopMyIa, ypaBHEHNE XUMHYCCKOH PEaKIIUU — MPU PEIICHUN YUCOHBIX TTO3HABATEIBHBIX U MPAKTUICCKHX
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3a/1a4, IPUMEHSITh Ha3BaHHBIE MOJEIIBHBIC INPEACTABICHUS [Js BBISBJICHUS XapaKTEPHBIX INPU3HAKOB
M3Y4aE€MBbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBblIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHii;

(dbopMyIHMpOBaTH LENU U 3a]1a4d HCCIICAOBAHUS, HCIIOJIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
copMynHpOBaHHBIE BOMPOCHI B KadecTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHHS
TMIIOTE3BI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUM;

BJIaJI€Th HABBIKAMH CAMOCTOSTENILHOTO IIJITAHUPOBAHUS Y IIPOBEICHHS YYEHUYECKUX IKCIIEPUMEHTOB,
COBEPILICHCTBOBaTb yYMEHHUS HAOJI0OJAaTh 3a XOZOM IIpolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro
pe3yabTar, (GopMyiIHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIIFHO JOCTOBEPHOCTH pE3YJIbTAaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

IpUOOpETaTh OMBIT YYEHUYECKOW HCCIIEA0BATEIbCKOW W IPOEKTHOH NesATeIbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIEHHUs] NPAaKTUYECKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHbIX METOJIOB [IO3HAHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B Pa3IMYHBIX HMCTOYHUKAX HH(OpManuu (HaydyHO-NOMYJIpHAs JUTEpaTypa
XMMUYECKOI'0 COJIEp KaHus, CIpaBOYHbIE OCOOMs, pecypchl MHTepHeTa), aHaIu3upoBaTh HH(GOPMALIHIO
pa3aMuYHbIX BUAOB M (OpPM NPEICTaBICHUS, KPUTHUUECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh M
HENPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTH 3alPOCHl U MPUMEHATh PAa3IUUHbIE METOABI NPU MOUCKE U 0TOOpe MH(pOpMAIHH,
HE00XO0AUMOM 7151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT HUCIOJB30BaHUS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OpMY IpeAcTaBiIeHuss HHPopMaLuu (CXeMbl, TpadukH,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

HCII0JIb30BaTh HAayUYHBIM S3bIK B KAayeCTBE CPEJCTBA MpH paboTe ¢ XUMUYECKOW HH(OpMaluen:
INPUMEHSTh MEXNpeaMeTHbIe ((U3Mueckue W MaTeMaTH4eCKHe) 3HAaKU U CHUMBOJBI, (OPMYJbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3a/laBaTh BOMNPOCHl IO CYIIECTBY OOCYXZaeMOW TeMbl B XOJ€ Juajora W/WIuW JAUCKYCCHUH,
BBICKa3bIBaTh UJAEH, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIINOJHEHHS MPEASIOKECHHON
3a/1a4y;

BBICTYNIaTh C TMpPE3EeHTaluedl pe3ylbTaTOB IO3HABATENIbHOM JI€ATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBIOJHEHUH XHUMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKON pabOoThI MO UCCIIEAOBAHUIO CBOMCTB M3Y4aeMBbIX BEIIECTB, pealn3aluy yIeOHOTro MPOoeKTa
1 (OpMYIMPOBATH BBIBOJBI IO pe3ybTaTaM MPOBEAEHHBIX HCCIEIOBAHNN MYTEM COTTIAaCOBAHUS MO3ULIUI
B X0JIe 00CYyXAeHUsI © 0OMeHa MHEHUSIMHU.

OgBiageHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENILHO IIJIAHUPOBATh U OCYILECTBIIATh CBOIO NIO3HABATEIBHYIO JEATENBHOCTD, ONPEIEIIss
e€ 11e7U U 3a]1a4u, KOHTPOJIMPOBATH U I10 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH IpeIaraeMblii aITOPUTM
JeHCTBUI NMpHU BBHIMOJTHEHUH Y4eOHBIX M MCCIIEI0BATENbCKUX 3a/1ad, BbIOMpaTh Hanbosee 3¢ HeKTUBHBIN
CHoco0 UX penieHusl ¢ y4ETOM MOJIyYEeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
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INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(hOPMHUPOBAHHOCTH PEJCTABICHUN 0 XUMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU KApTHHBI
MUpA, POJI XUMUH B TIO3HAHUM SIBIICHUH NPUPOJIBI, B HOPMUPOBAHUH MBIIUICHUS U KYJIbTYPbI IMYHOCTH,
e GYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAUMOM AJIsl pelIeHUs MPAKTUYECKUX 3a1ad U DKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpEe;

BJIAJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpPAs BKIIKOYAET: OCHOBOIIOJATarOUIUe IOHATHUSA
(XMMHYECKMII ~ 2J€MEHT, aTOM, DJJEeKTpOHHas O00O0JOYKa aroMa, MOJEKyJda, BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpamEHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA O0BEM, YIriepoAHbId ckeneT, GyHKIUMOHANbHAs TpyIa, paaukal,
M30MepHs, U30MEPbI, TOMOJIOTUYECKUNA pAJZl, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOJI U a30TCOAEPKALIUE
COEJIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUH U
3aKOHBI (TEOpUS CTPOEHUs opranndeckux Bemects A. M. ByTiiepoBa, 3aKk0OH COXpaHEHUs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMUMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKallhMe B OCHOBE
MOHUMAHUS TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SBIICHUH, (AKTOIOTUYECKUE CBEACHHS O
CBOMCTBAX, COCTaBe, MOJIYYEHUHU U OE3011aCHOM HCIOJIb30BaHUU BAKHEHIINX OPraHUYECKHUX BELIECTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh yYMEHUU BBISBISATH XapaKTepHbIe MPU3HAKH TOHSATUH, yCTAaHABIMBATh HX
B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLME IIOHATUS NPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh yYMEHHH HCHOJB30BATh XHWMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIl€HHOW) (OpMyT OpPraHMYeCKHUX BEIECTB U
YPAaBHEHUI XMMHMUYECKHUX PpEaKLIMH, W3rOoTaBIMBaTh MOJENM MOJIEKYJ OPraHUYECKUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUI yCTaHABIMBATh IPUHA/JICKHOCTh U3YUEHHBIX OPIraHUYECKUX BEIECTB
[0 MX COCTaBY M CTPOEHUIO K ONpeNeNEHHOMY Kiaccy/Tpymme coeAMHEeHUH (YraeBoJopobl, KUCIOPOA U
a30Tco/lepKalllue COCIUHEHUS, BBICOKOMOJEKYJISIPHbIE COEIMHEHMs), [aBaTb UM Ha3BaHUS 110
cucremarndeckoir Homenkiatype (IUPAC), a Takke NMpUBOIUTH TPUBUAIBHBIC HAa3BaHHS OTICIBHBIX
OpraHMYEeCKHUX BEIIECTB (STWJIEH, MPONMWJIEH, alleTWIEeH, OSTWIEHIVIMKONb, TJUUEPUH, (EeHoI,
dopmanpaerus, ameTanblIeruj, MypaBbUHas KHCJIOTa, YKCyCHas KHUCIIOTa, OJIEMHOBas KHCJIOTa,
CTeapMHOBasi KMCIIOTA, III0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHUS OINPEAEIATh BUAbl XUMUYECKOW CBSA3M B OPraHUYECKUX COECTUHEHUSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJIOKEHUSI TEOPHU CTPOSHUS] OPraHUYECKUX BEIIECTB A.
M. bytnepoBa s 0OBSICHEHHS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT HUX COCTAaBa M CTPOCHHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOEHHE, (U3MUYECKHE U XUMHUYECKHE
CBOWCTBA TUITMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIeCTB (METaH, 3TaH, STHJIEH,
NpONuIeH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, 6eH305, METaHOJ], 3TAHOJ, ATUJIICHIJIUKOJb,
TNIMLEpHUH, (PEeHoI, aleTalbJerusl, MypaBbuHasi U YKCyCHas KHCJOTHI, TJII0OK03a, KpaxMal, LeJUII0J03a,
aMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYI0 CBA3b MEXAY HUMH ypaBHEHUSIMU
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIMNA C UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJAOPOAHOTO CHIPbS (HE(TH,
MPUPOJHBIA Ta3, yrojib), CHOCOOBI WX TEepepadOTKU M TMPAKTUYECKOe IPHUMEHEHHE IPOTYKTOB
nepepaboTKH;
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c(OPMHPOBAHHOCTE YMEHUU MPOBOAUTH BBIYUCICHHS IO XUMHUYECKHUM YpaBHEHUSAM (Macchl,
00bEMa, KOJMYECTBA HMCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEAKLUUU O H3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(OpMHPOBAHHOCTb YMEHUH BIIaJIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJ1aX HAYYHOI'O TIO3HAHMS,
HCIOJIb3YEMBIX B XUMHUH NPU HU3YYEHHH BELIECTB U XMMMUECKUX SIBJICHMM (HaOJIOJEHUE, U3MEPEHUE,
9KCIIEPUMEHT, MOJICJIMPOBAHNE), UCIIOIb30BaTh CUCTEMHbBIE XUMUUECKNE 3HAHUS 111 IPUHSTUS pELIEHUN
B KOHKPETHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

Cc(OPMHUPOBAHHOCT yMEHHUH cOOIOAaTh MpaBWila IIOJb30BAHUSA XHUMHUYECKOM Iocynoll u
71a00paTOpHBIM 000PY/OBAaHMEM, a TaKKe MpaBuUiIa OOpallleHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OPMHPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBHIIOIHATH XUMHUYECKUI SKCIIEPUMEHT (TIPEBPALLCHHUS
OpPraHUYECKUX BELIECTB IIPU HArpeBaHUU, MOJIyY€HUE STUIIEHA M U3Y4YE€HUE €ro CBOWCTB, KAUECTBEHHbIE
peaKkIMKU OpraHMYEeCKUX BELIECTB, ACHATypalus O€JIKOB IPU HArpPEBAaHUM, LIBETHbIE PEAKLMU OCIIKOB) B
COOTBETCTBHH C MPAaBUJIAMH TEXHHKH OE30MACHOCTH MPH OOpalleHHH C BEIIECTBAMH M J1a00OPaTOPHBIM
000pyJIOBaHUEM, TPEACTABIATH PE3YNIbTAaThl XUMHUYECKOTO SKCIEPUMEHTa B (hopMe 3amucu ypaBHEHHMA
COOTBETCTBYIOLINX peakUuil U (POpMYIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUIN KPUTUYECKH AHATTU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, T0JTy4aeMYIO
U3 pa3HbIX UICTOYHUKOB (CpesicTBa MaccoBOM MH(popMaluu, IHTepHET U Apyrux);

cpOpMUPOBAHHOCTh YMEHHH COONIOIATh MpaBHiIa 3KOJIOTUYECKH I€JIECOO0Pa3HOTO MOBEICHUS B
OBITY M TPYIOBOH AEATENBHOCTH B LIENSAX COXPAHEHHs CBOETO 3/10pOBbSl M OKpYXarolleil MpUpOAHOi
Cpeabl, OCO3HAaBAaTh OINACHOCTh BO3JEMCTBUSA Ha JKHUBbIE OPraHU3MBbl ONPEACIEHHBIX OpPraHUYECKUX
BellecTB, MoHuMass cmbica mnokazartens [IJIK, moscHATh Ha mnpumepax crnocoObl YMEHBIICHUS U
MPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHNU3M UEJIOBEKa;

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHu4eckasi XuMUs» OTPaKaroT:

C(OPMHPOBAHHOCTh TNPEACTABICHUH: O XHMMHUYECKOH COCTaBIIOMIEH €CTeCTBEHHO-HAYUYHOM
KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUN TIPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYIbTYPBHI
JUYHOCTH, €€ (PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOAMMOM JUIsl pEelIeHHs] MPaKTHUYeCKHUX 3ajad u
9KOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

BJIJICHAE CHUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATalOIIUE MOHSITHS
(XMMHUYECKHUIl DIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA O00BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATENLHOCTb, CTENEHb OKHMCIEHHUS, XMMHYEeCKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKas, BOJOPOJIHAS), KPUCTAUINYECKasi PEIETKa, THUIbl XUMHUYECKUX
peakuuii, pacTBOp, AJIEKTPOJUTHI, HEIJIEKTPOJIMTHI, IEKTPOJUTHYECKAs] IUCCOLMALMS, OKHUCIUTEID,
BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOH peaKkIMy, XUMHUYECKOE PAaBHOBECHUE); TEOPUU M 3aKOHBI (TCOPHS
AJIEKTPOJIUTAYECKON qucconnanuu, nepuoandeckuii 3akon Jl. 1. MeHneneeBa, 3aK0OH COXpaHEHHSI MACChI
BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPALEHUS SHEPTUU MPU XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEXKAIINE B OCHOBE MOHUMAaHMSI IPUUUHHOCTU
Y CUCTEMHOCTH XMMMYECKHUX SBJICHHUH, (PaKTOIOrHNUYecKrue CBEJCHUS O CBOMCTBAX, COCTaBE, MOJyUYCHUH U
0€30MacHOM HCIIOJIb30BAHMM BAKHEHIIMX HEOPraHWYeCKUX BELIECTB B OBITY M MPaKTUYECKOU
JeSITENIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh yYMEHUU BBISBIATh XapaKTepHbIC TMPU3HAKH TOHSATUH, yCTAaHABIMBATh WX
B3alMOCBS3b, UCII0JIB30BATh COOTBETCTBYIOIME MOHATHUSA NPU ONMCAHUM HEOPTAHUUYECKUX BELIECTB U MX
MPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBICHHUS (HOpMYyIl
BEIIECTB U YPAaBHEHUI XMMUYECKUX peaklnii, cucteMaTnueckyto HoMmeHkiarypy (IUPAC) u TpuBnansHbie
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Ha3BaHUs OTIEIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHbI Tra3, YIJEKUCIbIA ra3, aMMHak, rameéHas
W3BECTh, HEralI€Hast U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE);

cOpPMUPOBAHHOCTh YMEHHUI OMNpENeNaTh BaJICHTHOCTb W CTENEHb OKHCIECHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX Pa3IUYHOIO COCTaBa, BUJ XMMHMUYECKOH CBsA3M (KOBaJICHTHAs, WOHHAs,
MeTaJuIMuecKasi, BOAOPOJAHAs) B COCAMHEHUSAX, TUI KPUCTATUIMUECKOW PEHIETKU KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYyJIsipHAsi, HWOHHAsA, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COECTMHECHMUI;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO UX
COCTaBY K OINpeAENEHHOMY KJIACCy/TpYIINe COeIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBl U HEMETalIbl,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHHUH pPACKpPBIBATh CMBICH TNepuoaudeckoro 3akona [[. M. MengeneeBa u
JI€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepHU30BaTh OJJIEKTPOHHOE CTPOECHUE aTOMOB XHWMHUYECKUX
anemeHToB 1-4 mnepuonoB Ilepmommnueckoii cucrembl xumuueckux siemeHToB . M. Menneneena,
UCTOJB3ysd MOHATHSA «S-, P-, O-3JEKTpOHHBIC OPOUTAINY, «IHEPIETUYCCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEIMHEHMI 110 epruoaM U rpynmnam
[Iepuoanueckoit cucreMsl XxuMuueckux 3iueMeHToB J[. . Menneneesa;

c(OPMUPOBAHHOCTh YMCHHI XapaKTEpH30BaTh (OMHUCHIBATH) OOIIME XUMHYCCKHUE CBOMCTBA
HEOPraHUYECKNX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKON CBS3HU
MEXy HEOPraHM4eCKMMHU BEUIECTBAMU C IOMOLIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIUN;

c(OPMHUPOBAHHOCTh YMEHHUSI KJIACCUPHUIIMPOBATH XUMHUECKHUE PEAKLIUU 10 Pa3IMYHbIM MPU3HAKAM
(uucmy ¥ COCTaBy pearvpyrolIuX BEMIECTB, TEIUIOBOMY J((EKTy peaklid, W3MEHEHHWIO CTereHen
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEAKIINM, YIaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUN COCTABJISTh YpPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, TOJHBIE U
COKpalIEHHbIE YPaBHEHUS PEAKIIM HOHHOTO 0OMEHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHMM TIPOBOJUTH PEAKIMH, TMOITBEPKIAONINE KAueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUN
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKInii;

c(OpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKON peakIuu OT
pa3nuYHbIX (AKTOPOB; XapakTep CMEIIEHUsS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIITHETO
BozaeicTBus (npunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh XHMHUYECKHE IMPOIECCHI, JIeKAIIHE B OCHOBE
MIPOMBIIIIJICHHOT'O TIOJYyYeHHS CEPHOM KUCIOTHI, aMMHUaKa, a TakkKe chopMHUPOBAHHOCTH MPEACTABICHUH 00
OOIINX HAYYHBIX MPUHIIUTIAX U IKOJIIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM NMPOBOJIUTH BBIUMCIICHUS C UCIIOIH30BAHUEM MOHSATHS «MACCOBast TOJIS
BEIIIECTBA B PaCTBOPE», 0OBEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKHUX PEAKIIMIX, MAacChl BEIIECTBA HIIN
00BEMa ra30oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM O0BbEMY OAHOTO U3 YYACTBYIOIIMX B
peaKkiuu BeUIeCTB, TEIIoBOro 3(ddexra peakmuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TpaBUJia TOJH30BAHUS XUMHUYECKOW TIOCYAOW W
nabopaTopHBIM O0OpYIOBaHMEM, a TaKXkKe MpaBuUjia OOpaIlIeHUS C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHIMOIHATH XUMUYECKHI SKCIIEPUMEHT (pa3iokKeHHe
MIEPOKCUIA BOJIOPOJA B IPUCYTCTBUU KaTaIN3aTOPA, ONPEAECICHUE CPEbI PACTBOPOB BELIECTB C TOMOIIBIO
VHUBEPCATHHOTO WHIUKATOPA, BIMSHHE Pa3IHYHBIX ()AaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIH,
peakuu HOHHOTO 0OMEeHa, KaueCTBEHHBIC pEeaKINU Ha Cyab(haT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
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aMMOHHUS, PeIlIeHUe IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «MeTamib» u «HeMeTannsl») B COOTBETCTBUU
C TIpaBUJIaMU TEXHHUKHU OE30MMACHOCTH MpU OOPAICHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHHUEM,
MPEJCTABIATh PE3YJIbTAThl XUMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3aIUCH YPAaBHEHHUH COOTBETCTBYIOIIMX
peakimii 1 GOpMyIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHIECCKH aHATM3UPOBATH XUMHUYECKYIO HH(OPMAIINIO, TOTTYyIaeMYIO
13 pa3HbIX UICTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHHKAIMK, IHTEPHET U IPYTUX);

c(OPMHPOBAHHOCTh YMEHHI COOJIIOJIATh MPaBUJIa DKOJOTHYECKHU IIEIeCO00pa3HOro MOBEICHHS B
OBITY W TPYIOBOH JEATEIBHOCTH B LIEISIX COXPAHEHHsS CBOETO 3JI0POBBS M OKPYXKAIOIIEH MPUPOIHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA JKUBBIC OPTraHU3MBI ONPEICIIEHHBIX BEIICCTB, TOHUMAs
cmbicha nokasarens [1/IK, moscHATh Ha mpuMepax croco0bl yMEHBIIEHUS U IPEIOTBPAIICHHS KX BPEAHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA;

16



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanmue

Ne JJIeKTPOHHbBbIE (undposbie)
pa3jiesioB u TeM

n/n KoanuecTBo yacos o0pa3oBaTe/ibHbIE PeCYPChI
NMPOrpamMmbl

Pa3zgea 1. TeopeTuueckue 0CHOBBI

OpPraHuvecKoi XuMuu

[Ipenmer opraHuyeckoi
xumun. Teopust cTpoeHus

https://resh.edu.ru/subject/lesson/6149/

1.1 OpraHUYECKUX 3
COCIMHEHUN A. M.
byrneposa
Hroro no pazneny 3
Pasznen 2. YrieBoaopoabl
21 [penenbHbIe ) https://resh.edu.ru/subject/lesson/6151/
' YTJIEBOJOPOAbI — AJKAHbI
H .
CHPEACIRHEIC https://resh.edu.ru/subject/lesson/5412/
2.2 yIJIEBOAOPOABI: AJIKEHBI, | 6
AJIKaIUCHBbI, aJIKIWHBI
23 ApoMaruyeckue ) https://resh.edu.ru/subject/lesson/4775/
' YTIIEBOJOPOIBI
I1 .
PUPO/HBIC  HUTORHUIH https://resh.edu.ru/subject/lesson/6148/
2.4 YIJIE€BOJOPOAOB U HUX 3
nepepaboTka
13

Hroro no pazneny

Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus

OpnHoaToMHbBIE CHUPTBHIL:
https://resh.edu.ru/subject/lesson/4769/

3.1 Cruptet. @enon 3 DeronLL
https://resh.edu.ru/subject/lesson/5727/
Anpneruapl. KapboHoBbie AT ACTH BT .
https://resh.edu.ru/subject/lesson/4776/
3.2 KHCJIOTEL. CrnoxHbIe 7
Kupsr:
2pupet https://resh.edu.ru/subject/lesson/5952/
['mroko3a. Caxapo3sa
https://resh.edu.ru/subject/lesson/6150/
3.3 YrireBos! 3 Kpaxwmai. lemrrono3a:
https://resh.edu.ru/subject/lesson/5413/
13

Uroro no pazgeny

Pasznen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
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https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/

4.1

AMUHEL. AMUHOKHUCIOTEL
benkn

AMMHOKHCIIOTEL. benkn:
https://resh.edu.ru/subject/lesson/4743/
HyKJ'ICI/IHOBLIe KHCJIOTHI:

https://resh.edu.ru/subject/lesson/6296/

Hroro no pazneny

Paszgea S. BoicokoMoJieKky/JIsipHbIE COeINHEHU S

[Tnactmaccel.  Kayuyku.

CI/IHTGTI/IIICCKI/IG HOJII/IMepBI .
https://resh.edu.ru/subject/lesson/6095/

Kayuyku:
https://resh.edu.ru/subject/lesson/6152/

51 2
Bosokna Bosokna:
https://resh.edu.ru/subject/lesson/4777/
XuUMus u YeJIOBEK:
https://resh.edu.ru/subject/lesson/4823/
u 2
TOTO IO pa3ieny
OBIIEE KOJIMYECTBO YACOB 34
I10 ITIPOI' PAMME
11 KJIACC
HaumenoBanue
Ne DJIEeKTPOHHbIE (uu¢posbIe)
pa3nenoB H TeM
n/n KosnnyectBo 1yacos o0pa3oBaTe/bHbIE PeCypChl

NPOrpaMMmblI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue aTOMOB.
IT 7| )
i ep“"m;‘eec;:“mz‘i‘;‘; https://resh.edu.ru/subject/lesson/6479/
1.1 pHOA 3 https://resh.edu.ru/subject/lesson/6332/
CHUCTEMAa XUMHUYCCKUX
2JIEMEHTOB . n.
Menneneesa
CToocHHe  BelLecTBa https://resh.edu.ru/subject/lesson/5911/
1.2 p m ’ 4 https://resh.edu.ru/subject/lesson/5581/
MHuoroo6pasue BemecTB
Knaccudukmms:
https://resh.edu.ru/subject/lesson/4938/
1.3 XUMHUYECKUE PEAKITHH 6 Jlicriepciibie CHCTEMBI:

https://resh.edu.ru/subject/lesson/4939/
I'upposnus:
https://resh.edu.ru/subject/lesson/5912/
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https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/4939/
https://resh.edu.ru/subject/lesson/5912/

Hroro no pazneny

13

Pa3znen 2. Heoprannuyeckasi XumMusi

Koppo3us:
https://resh.edu.ru/subject/lesson/3479/
XapaKkTepHUCTHKA:
https://resh.edu.ru/subject/lesson/3493/
0630p A u B TPYIIIT:

2.1 Mertasibl 6 https://resh.edu.ru/subject/lesson/5814/
Menb u Ip.:
https://resh.edu.ru/subject/lesson/3534/
CIuiaBsbl:
https://resh.edu.ru/subject/lesson/4961/
00630p:
https://resh.edu.ru/subject/lesson/5939/

59 HeMeTani 9 CsoiicTBa ) HEMETAIIOB u ux
COCIMHCHUM.
https://resh.edu.ru/subject/lesson/5913/
I'eneTnueckas CBS3b:
https://resh.edu.ru/subject/lesson/4960/

CBsi3b HEOpPraHMYECKUX
2.3 U OpraHuveckux | 2
BEIIECTB XUMHYECKOE IMPOU3BOJACTBO:
https://resh.edu.ru/subject/lesson/3514/
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HL
Xumus B ObITY:
3.1 XuMud ¥ KA3Hb 4 https://resh.edu.ru/subject/lesson/3504/
" 4
TOTO MO pa3zeiy
OBIIEE KOJIMYECTBO | 34
YACOB I10 ITPOT'PAMME
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https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/

