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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHoro npeamera « Xumus» (0a30BbIM yPOBEHB) IS
obyuaromuxcst 10-11 kmaccoB (mpenmetrHass o0macTh «EcTecTBeHHO-HAy4YHbIS
npeamets») paspaborana AHOO «Axagemmueckas rumuazus «HAJIEXIA»
(mamee cooTBeTcTBeHHO — PabGouwasi mporpamma, ['mMHa3us) B COOTBETCTBHH C
TpeOOBAaHUSIMU U C YUETOM:

- ®enepanbHoro 3akona or 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepauumy;

- Pacnopsikenust IlpaBurenbctBa P® ot 29.05. 2015 Ne 996-p «O06
yTBepkaAeHnn Ctpareruu pa3BuThs BocnuTanusi B Poccuiickoir depepanuu Ha
nepuoa a0 2025 roga» (aanee — Ctparerus pa3BuTus Bocnutanusi B PD);

- mpukaza MunnpocBemienust Poccum ot 22.03.2021 Ne 115 «O6
yTBepxkaeHun llopsiaka opraHu3anud W OCYILIECTBICHHA 00pa30BaTeIbHOU
JESTEIbHOCTH TI0  OCHOBHBIM  0OO0IIE0Opa3oBaTelNbHBIM  MpOrpaMmaMm  —
0o0pa3oBaTeNbHbIM MpOTpaMMaM HA4aJlbHOTO OOIIEro, OCHOBHOTO OONIEro u
cpeaHero o0IIero 0opa3oBaHuUs;

- npukaza MunnpocBemienus Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKACHUM (PEeIepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa
cpemHero oo1ero oOpa3oBaHus C UBMEHEHUSIMU | AonoaHeHusMU (nanee — I'OC
COO);

- mpukaza MunnpocBenienust Poccum ot 18.05.2023 Ne 371 «O6
yTBepKIeHun (denepanbHO 00pa30BaTENbHON MPOrpaMMbl CPEIHEro OoOIIEero
00pa3oBaHUsN;

- CIT 2.43648-20 «CaHUTApHO-3MUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCIHHMTAHUS M OOY4YEHUs, OTIbIXa W O3J0POBJICHHS JETed U
MOJIOAEXKHW», YTBEPKACHHBIX IIOCTAHOBICHUEM TIJIABHOTO CaHUTAPHOIO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urnenuueckue HOpMATHBBI M TPEOOBAHUA K
obecrnieyeHn0 0€30MacHOCTH U (MJIM) OE3BPEAHOCTH JIJIs UeJIOBEeKa (paKTOPOB CPE/Ibl
oOUTaHUs», YTBEPKACHHBIX TMOCTAHOBJIEHHEM TJIABHOIO CAHUTAPHOIO Bpaya
o1 28.01.2021 Ne 2;

- Konmenmuu npenopaBaHuss  ydyeOHOro nmnpeamera «XHUMHS» B
oOpa3oBaTenbHbIX oOpranum3zauusx Poccuiickoit  ®Dexepanuu, peamru3yOLIX
OCHOBHBbIE  00111€00pa30BaTENbHBIE MPOTPaMMbl, yTBEpkKAEHHON Pemenuem
Komnernn Munnpocsenienust Poccun, nporokosa ot 03.12.2019 Ne TIK-4BH (nanee
— Konuenuus npenogaBanus yueOHOro npeamera « XumMus»);
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- OCHOBHOI 00pa30BaTeNbHON MPOTrpaMMbl CPEAHET0 O0IIero o0pa3oBaHus
['umuazuu (nanee — OOIT COO ['mmHuazun);

- yueOHOro IJlaHa CpeaHero oOIIero oopa3oBaHUsI HA TEKYIIUN yueOHBIN
roja I'mmHuazuu;

- paboueii mporpamMmsbl Bocriutanus [ uMHa3nw;

- (denepanpHOIl pabodeil mporpamMmbl CpemHEro OOIIEero oO0pa3oBaHUS IO
ydueOHOMY npeameTy «Xumus» (0a30BbIil YPOBEHb).

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero oomero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepann», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
(®OIT COO), mnpeacraBaenubix Bo DI'OC COO, c yuérom Konuenuuu
MIPETo/IaBaHms y4eOHOTO TpeIMeTa « XUMUS U OCHOBHBIX MO0KeHnui CTpaTteruu
pa3BUTHUS BocnuTaHus B PO.

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1eit cTpareruu 00y4eHusl, BOCIUTAHUS U Pa3BUTUSL OOYHAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyainbable nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
colepKaHus, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAHWI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, OJIy4aeMoe BBIITY CKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCA HEOTHEMJIEMOW YacThl0 WX
oOpazoBaHHocTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX IIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTHU IEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YeJIOBEeKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
U TpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOMIMXCS Ha
YPOBHE CpeJIHEro 00IEro 00pa3oBaHus CPeACTBAMU YUYEOHOI0 IpeIMeTa « XUMHUSI,
coJiepKaHUE U TOCTPOEHUE KOTOPOTO OMpEeNeieHbl B MPOrpaMME IO XUMHHU C
y4€TOM crneuu@uKd HayKd XUMHHM, €€ 3HA4eHHs B IO3HAHWM NPUPOJIBI U B
MaTepUATbHON KU3HU OOIIECTBA, a TAKXKe C YUYETOM OONIMX IENeH W MPUHITUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl CPEIHEro  OOIIero
obpazoBanust B Poccutickoit denepariuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBUJIM3AIMU, B CO3/aHUM HOBOM 0a3bl MAaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIJl B hOPMHUPOBAHNE PANIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLIEM MHpE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTaJIa
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHash XMMHS KaK Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTtBercTBUM ¢ OOmMMH LENSMH W TPUHLIMUIIAMUA CPEAHETO OOIIEro
obpasoBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJArOTOBKY
oOyyaroumxcsi, HEOOXOJMMYI0 UM JJi BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCHEIIHOIO BKIKOYEHHs B JKU3Hb COLMyMa, NPOJOLKEHUSA
0o0pa30BaHMs B Pa3MTUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBngomuMu  npeaMeTa  «XuUMUs»  SABIAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUW 10 HEOPTaHWYECKON XMMUH (C BKIIOUEHHWEM 3HAHUUN U3 OOIIeH XUMUN) U
OpraHndeckon xumuu. PopMupoBaHME NAHHOM CHCTEMBI 3HAHWW NPU U3yYEHUU
npeaMeTra 0O0OecleyuBaeT BO3MOXKHOCTb PAaCCMOTPEHHS BCETO MHOI000pas3us
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuyeckas xumus» U «OO6mas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3yYEeHHI0 Yy4eOHOro marepuaja U OO0yCIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONPENEIEHHBIX
TEOPETUYECKNX YpOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCAMHEHNH, a TAaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DJIEKTPOHHBIX
IpeICTaBICHUN O CTpoeHHUH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BEelIecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coeauHeHnil. B Kypce  OpraHM4Yeckol  XUMHHM  IIOJY4YalOT  Pa3BUTHE
c(hOopMUpPOBAHHbBIE HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHus MepBOHAYATbHBIC
IPECTaBICHUS O XUMUYECKON CBsI3HU, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIINH.

[Ton HOBBIM yriom 3peHUsi B mpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YpPOBHE OCHOBHOTO OOMLIEro o0Opa3oBaHUs
TEOPETHUYECKHl MaTepuadl U (HAKTOJIOTMYECKHE CBEACHHS O BEIIECTBAX U
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
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MEPUOINIECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTUYECKUX TO3UIUH,
riy0oke TMOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011ar01IeH 10 OOBSICHAIONIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEHWIINX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWCTBaX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKaHUs JononHseTcs B Kypeax 10 u 11 kmaccoB asiemeHTaMu
COAEP/KAHUS, MMEIOUIMMH KyJIbTYpPOJOTHUYECKUA W NPUKIAIHOM XapakTep. JTU
3HaHUSl CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSA3M XHMHHM C JPYTUMHU HayKaMu,
PacKpBIBAIOT €€ POJib B TO3HABATEIHOW U MPAKTUYECKOU NESITEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBAKEHUS K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUHU
Y IPAKTUYECKUX MPUIOKEHUN XMMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKU OCMBICTMBATH HHPOPMAITHIO U IPUMEHSATH €€ TS TOTIOJTHEHU S 3HAHUH,
pelIeHUs UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX HUCCIIEI0BATENIbCKUX 3a/1a4. B
IIEJIOM COJIEp’)KaHue Yy4eOHOTro mpeamera «XUMHUS» TAHHOTO YPOBHS W3YUYEHUS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy 00YUAIOLIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KaK: MaTepuasbHOE €IUHCTBO
HEOPTaHWYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, I03HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
U pelIeHUs MPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUHU SKOJIOTMUECKUX Mpodiem, a
Tak)Ke Mpo0JeM cOepeKeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nnane pemenHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHU
oOyyJarommxcsi TPUHAThIE TPOrpaMMON MO XHWMHUM TMOJXOJbl K OINPEEICHHUIO
colepkaHusi M TOCTPOCHUS TMpeAMETa MpeAycMaTpuBaiOT (QopMUpOBaHUE
YHUBEPCAITBHBIX YUSOHBIX ACHCTBUHN, MMEIONUX 0a30BO€ 3HAYCHHE JIJIST PA3TMUHBIX
BUJIOB JESATENbHOCTU: pELIECHUs MpoOieM, TMOUCKa, aHanu3a U o0paboTKu
uHOpMaIMU, HEOOXOAWMBIX Il TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
UCCIIE0BATENbCKON JEATEIBHOCTH, 3aHMMAIOLIEN BaXKHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mpemongaBaHuWs XMMUW KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pasoBaHms, TAK U HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus, MPU ONPEICTICHUN
COZIEP/KATEIIBHOM XapaKTEPUCTUKH LIEJIeM HM3y4YeHUs MpPEeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO TNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 0OJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JIEATEIbHOCTH 4YeJIOBEKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIEW H3y4eHUs
IpeaMETa SABJISIETCS BIOJIHE OIPABIAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETISIMHU H3yYEHHUs IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBIISAIOTCSA:

e (opmMupoBaHME CHCTEMBl XUMUYECKHX 3HAHUW KaK  Ba)KHEHUIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM
JeXaT KIIOYeBble MOHATHS, PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHMMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKkTepa, 03HaKOMJICHUE C UICTOPUEH HX
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB U XUMHUYECKHUX PEAKINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHU YMEHUI
OPUEHTHUPOBATHCS B MUPE BEMIECTB W XUMUYECKUX SIBICHUN, WMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U MOBCEITHEBHOW JKU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, coaepskaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHus
npeaMeTa B MporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMM NPUOPUTETAMU B CUCTEME cpeAHero obmiero odpazoBanus. CeronHs B
MPEernoIaBaHUK XUMUHU B OOJIbIIEH CTeNeHH OTAAETCS MPENOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOM HAa MOJTOTOBKY
BBIMYCKHHMKa 00111e00pa30BaTeIbHOM OpraHu3aluy, BIAJCIONIET0 HE HaOOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHU W YMEHUSIMHU
aKTUBHOTO MOJYY€HHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM MKU3HU JIJISl PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 9TUM npu U3ydeHUH TTpeaMeTa « XUMUSD» TOMUHUPYIOIIEe 3HaUYCHUE
npUOOPETAIOT TaKUE 1IeNU U 331a49H, KakK:

ajantaius 00y4arolUXCcsl K YCIOBHSIM JUHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHpOBaHHE  HMHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYarolMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [JIsl PA3IUYHbIX BUOB
JESTENIbHOCTH: PELIeHUs Mpo0seM, MOUCKa, aHaau3a U o0paboTku uHpOpMalmu,
HEOOXOUMBIX JJI MPUOOPETEHHUS OMBITA IS TENBHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B IMO3HAHUU XUMHH, a TaKXe JUIS OLIEHKH C MO3UIUN SKOJIOTHYECKON
0e30MacHOCTH XapaKkTepa BIUsSHUS BEUIECTB U XUMUUYECKUX MPOIIECCOB HA OPTraHU3M
YyeJioBeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX
CIOCOOHOCTEHN 00yYarONIMXCsl: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HaHMS [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOIB30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUH IS TIOWCKA W aHalin3a yu4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dbopMHpOBaHKE U pa3BUTHE Y 00YYAIOLIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEICHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCMIUTAaHWE Yy OOydYarommxcst YOSKIEHHOCTH B TyMaHUCTUYECKOUN
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOIHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIIEHUSI K MPUPOAE M CBOEMY 3JI0POBBIO, a TaKke NPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA MJII TPUHITHS TPAMOTHBIX DEIICHUNA B
CUTYaIUIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHoM maHe cpemHero oOmiero oOpa3oBaHUsI MpPeaMEeT «XUMUSH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOmactu «EcTecTBeHHO-HAyYHBIE
PEAMETHD».

OO111e€ YMCI0 YacoB, OTBEAEHHBIX JIJIsl M3YUYEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctanisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 gac B Heieno).



COAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHHUYeCKOM XUMHUHU

IIpeameT opraHn4YecKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYECHUM HOBBIX BELIECTB M MaTepHANOB. Teopus CTpPOEHUsS OpPraHUYECKHX
coenuHeHuit A. M. byTiepoBa, e€ ocHOBHBIE MO0kKeHUsI. CTPyKTypHBIE (POPMYJIBI
OpraHMYeCKUX BemlecTB. [ omoJyorus, u3oMepusa. XHUMHUYECKass CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3U.

ITpencraBinenue o KjiacCcU(pUKalUMu OpraHudeckux BemiectB. HoMmeHkiaTypa
OpraHMYECKUX COCAUHEHMH (CHUCTeMaTWyecKas) M TPUBUAIbHBIE HA3BAHUSA
BAKHEUIIMX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
03HaKOMJIEHHE ¢ 00pa3aMi OpraHMYECKHUX BEIIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEILECTB, HAOIIOJEHHWE M ONMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB MNpHU
HarpeBaHu (IJIaBjieHUe, OOyTIMBaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMYECKMM psn. MeraH u 3TaH —
OpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3amMelleHus] U TOPEHUs), HAaxOXKIEHUE B IMPUPOJE, IOJYyYEHUE M
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psii. DTUIIEH U IPOIMIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE U XHMHUYECKHUE CBOMCTBA
(peakuuMu THAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtamamen-1,3 m merwnOytamueH-1,3: cTpoeHue, BaKHEUITHE
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusauuun). IlomyueHue cCHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIINKA TNPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE W
XUMHUYECKUE CBOMCTBA (PEaKkUHUH T'MIPUPOBAHMS, TAJION€HUPOBAHMS, THApPATALUH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHME U XMMHMUYECKHE CBOMCTBA
(peakiu raJoreHMpOBaHUsI U HUTPOBAHUS), NOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCUIHOCTh apEHOB.
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['eHeTnyeckas CBSI3b MEXAY YTJIEBOJOPOAAMH, MPUHAUICKAIIUMUA K Pa3TUYHBIM
KJ1accam.

ITpuposHblE HMCTOYHMKHM YIJIEBOAOPOJOB. IIpuponHbli ra3 W NOMyTHBIE
HedTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl mepepadoTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUU, KATATUTUYECKUN), NUpoiau3. IIpomyKkTbl
nepepaboTku He(pTH, UX IPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yToJib ¥ IPOAYKTHI €0 NMepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl H3YUYEHHUs] BEUIECTB M HUX IpPEBpalllCHU:
03HAaKOMJIEHHE C 00pa3liaMy MIacTMAacC, KayuyyKoB U pe3uHbl, kKosuekuuu «Hedtb»
U «YTOJIb», MOACIMPOBAHNE MOJIEKYJ YIJIEBOAOPOIOB U TaJOT€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKONW pabOThl: MOJyUYE€HUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Brluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOIYKTa PEaKIHH MO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kucsiopoacoaep:xamue oprannyeckie coeAHHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOA M 3TAHON: CTPOEHHE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuuu C aKTUBHBIMH MeETaJlaMH,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEHHe. BoaoponaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJIa U ATaHOJIa Ha OpPraHU3M 4eJIOBEKa.

MHoOroaroMHple  COMPTBHL. OTWIEHIVIMKOJIb W  TJIMLIEPUH: CTPOEHHUE,
¢uznyeckue W XHUMHUYECKHE CBOMCTBA (B3aMMOJEIHCTBHE CO IIEIOYHBIMU
MeTaJlJIaMHl, KaueCTBEHHAsl peaklMs Ha MHOTOaTOMHbIe cnupthl). JleiicTBue Ha
opranusMm uesnoBeka. [I[pumeHenne riuuuepruHa U STHICHTJIUKOJIS.

®deHon:  CTpOEHUE MOJIEKYNbl, (QU3NYECKUE M XUMHUYECKHE CBOMHCTBA.
Tokcuunocth penosna. [Ipumenenue penona.

Anpaeruapl U KemoHvl. DopManbaerun, aueTaIbJETUI: CTPOEHUE,
dusznyecKkue W XUMHUYECKHE CBOMCTBA (peaklUMu OKUCICHHS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOTYyUYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE ITpeIEbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASI U YKCYCHAs
KHCJIOTBI: CTPOEHUE, (pU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00LIME IS
KJ1acca KHCIIOT, peaklus 3TepurKainn), noirydeHue u npumeHenue. CreapuHonas
U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

CrnoxHble >(QUpbl KaK IPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. I'maponus
cinoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb )KUPOB.

YrneBompl:  coctaB, KiaccUpUKAmMsA ~ YriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [roko3a — npocTeimmii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKHUE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C THAPOKCUIOM
menu(Il), okucinenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIIeHUE,
Opo’KeHHE TII0KO3bl), HAX0XKIEHHUE B PUPOJIE, MPUMEHEHUE, OMOIOrnYecKas poJib.
dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie mosuMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmayia (THAPOIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
npoBeJcHUE, HAOMIOJEHHE W OMUCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIUIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKUCIEHHE aMMHAYHBIM PacCTBOPOM OKCHJA
cepeopa(l) m ruapoxcumom wmemu(ll), B3amMozeiicTBHE Kpaxmana ¢ HOJOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble OpraHndeckue coeiuHenus. Gusnieckue u
XUMUYECKHME CBOMCTBa aMMHOKHCIOT (Ha MpuUMepe INIMIMHA). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak npuUponHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHHs. [lepBruuHasi,
BTOpUYHAs U TpEeTUYHas CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M MX NPEBpALICHUN:
HaAOJII0/IECHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKuu OEIKOB.

BbicokoMoJIeKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
NOJIMMEPU3ALUS U MOJUKOHAEH AU

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M MX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MesxnpenMeTHbIE CBA3H.

Peanmm3zanns MeXpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
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HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONUXCS CHCTEMHBIMHU IS OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIaccu(UKaIus, mepruoInIHOCTh, HAOII0IeHNE,
HU3MEpPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusnka: MaTepus, DHEPrus, Macca, aToM, DJJIGKTPOH, MOJICKYJIa,
DPHEPreTUYCCKUM YpPOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BeIeCTBa, (PU3UUYCCKUE BETUYMHBI U CAMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboToCcUHTE3, OMOJOTMYECKH aKTHBHBIC BelecTBa (OENKH, YIJIEBOIbI, KHUPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC TOPOJIBI, TOJIC3HBIC MCKOMAEMbIC, TOILIUBO,
PECYPCHI.

TexHonmorus: mNHIIEBbIE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TMHUTAHUS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE TIPENapaThl, MaTepUalbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XUMHUYECKUM dJIeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAS
000si0uKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHus] dJIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. IINEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

[Tepunoanueckuii 3aKoH u [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOrO 3aKOoHa W Ilepuoanyueckor CHUCTEMBI
xuMuueckux anemeHtoB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPYyIIaM U IEepPUOJaM.
3HaYeHHUE NEPUOIUUYECKOTr0 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BeliecTBa. XUMHYECKass CBA3b. Buabl XUMHUYECKOW CBSI3H
(KOBaJICHTHAsl HEMOJISIpHAs M TOJIIPHAsl, MOHHAS, MeTauindeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBII © JOHOPHO-
akienTopHbeii). BomopoaHas cBs3b. BaneHTHOCTh. DJIEKTPOOTPHUIIATEIHLHOCTD.
Crenienp okuciieHus. MIOHBI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. TUIMbl KPUCTALUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALIMYECKON PEIIETKHU.
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[lonatue o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. ['€HETHYeCKass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJJIKANIUX K PA3IMYHBIM KJIacCcaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHUYECKMX — peakluid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPaHEHWsS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS YJHEPTUH PU XUMHUECKUX PEAKLIMIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuun. XuUMHYECKOEe paBHOBecue. DakTOphl, BIUSAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

Dnektponutuyeckas auccounanus. CuinbHbie U ciadbie anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, IEJIOYHAs.

OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHS] BEIIECTB M HUX MpEeBpallCHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB [l. U.
MenpaeneeBay, U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAOII0JEHUE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U Ja0OPaTOPHBIX OIBITOB (Pa3I0KEHNE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEIACICHUE CPEIbl PACTBOPOB BEIIECTB
C MIOMOIIIbIO YHUBEPCAIIBHOTO UHAUKATOPA, PEAKIIMM HOHHOT'O 00OMEHA), IPOBEICHUE
paKkTU4YecKoi paboThl « BiusiHue pa3nuuHbIX PakTOpOB HA CKOPOCTh XUMHUYECKOM
peakuum».

Pacuérnble 3anaum.

Pacu€tsl 1O ypaBHEHUSIM XUMHUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MTOHATHS «MACCOBAs A0JIS
BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramel.  Ilonoxxenne HemeraiuioB B llepuommueckor  cucreme
xumudeckux dnemeHToB [[. Y. MennaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cephbl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJIOB (TajOreHOB, CEPbI, a30Ta,
dochopa, yrimepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIIOB,
KHUCIIOPOJICOJIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyuMeHEeHnEe BaXKHENIIINX HEMETAIJIOB U UX COCAUHEHUM.

Mertambl. [Tonoxenue meramnoB B [lepruoanyeckor CUCTEME XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O0mme Qusnyeckne cBoiicTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAMIPSYKEHUI METAJIOB.
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XUMUYECKHE CBOWCTBA BaKHEUIMX METAJUIOB (HATpWil, KaJui, KaJbLUi,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl MojydeHuss MeTauioB. [IpumeHeHne MeTanioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
W3YUYCHHUE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3Il0OB HEMETAIOB, pEIIeHUE
AKCTIIEPUMEHTAJILHBIX 3a/1a4, HaAOJIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAUECTBEHHbIEC PEAKI[MU HAa KATUOHBI METAJLIIOB).

PacuétHnie 3agaum.

Pacuétel mMaccel BemecTBa WiM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIA OJTHO
Y3 BEIIECTB UMEET MPUMECH.

XHUMHA ¥ KU3Hb

Ponp xumum B o0ecrieueHHH SKOJOTUYECKOM, IHEPTeTHUYECKON U IMHIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJy4YEHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEWIIHNE CTPOUTEILHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTepHajbl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuabl s JJNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHBIC
yA0OpeHwUsI.

XuMHST U 3I0pOBBE YEJIOBEKA: MPaBWJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MMacHOTO UCIIOIb30BaHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNOpeaIMETHBIX  CBsI3ed NOpU  HM3y4YeHHMH OOwWed u
HEOpraHU4eCcKorl XUMUU B 11 Kiacce OCyIEeCTBIAECTCS Yepe3 UCTOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBIISIFOLIUXCS
CHCTEMHBIMU ISl OTAECIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, TMepUoOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, SABJICHHUE.

dusukKa: MaTepus, SHEPTUsi, Macca, aToOM, JEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSITHHE BEIIECTBA, (PU3NUECKHE BEIMYMHBI U CIMHHIIBI UX
M3MEpPEHUSI, CKOPOCTb.
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buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Owocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEILIECTB B OPraHU3Me.

['eorpadus: MuUHEpaIBI, TOPHBIC TOPOBI, TOJIC3HBIE UCKOMAEMbIe, TOILIHBO,
peCypCHLI.

TexHOJIOTHS: XUMHUYECKasi MPOMBIIICHHOCTh, METaJUTyprusi, IPOU3BOJCTBO
CTPOMTENBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOMU3BOJCTBO, IHUIIECBAS
IPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIILICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHAS TPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBGI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0ydJaronmMucs MpOrpaMM CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METaNpeAMETHBIM W OpeIMETHbIM). HaydHO-MeTOoau4eckoll OCHOBOM s
pa3paboTKu IMJIaHUPYEMBIX PE3YyJbTAaTOB OCBOEHHS IPOrpaMM CPEIHEro OO0ILEro
00pa30BaHUs SIBISETCSA CUCTEMHO-AESITENbHOCTHBIHN MOAXOI.

B cooTBeTrcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTra «XHMHsS» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIAEIEHBI CIEIYIOIINE COCTABIISAIONINE!

OCO3HaHHE OOYYaAIOUIMMUCS POCCHUMCKON TpPa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YKMe MOTUBALIMH K OOYyYEHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTUYHOCTH Ha OCHOBE
KJIOYEBBIX LIEHHOCTEN U NCTOPUYECKUX TPpauLUil 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroLUXCsl PYKOBOJCTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOM
CHUCTEME XMMHUECKOro 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pe3yibTaThl OCBOEHMS INpeaAMeTa «XHMHsD) JOCTUTalOTCA B
€IMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMHd POCCUMCKOr0 TIpa)iIaHCKOIO OOIIEeCTBA, NMPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIAMM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpoLeccaMm
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOI'O CTAHOBJEHUS JINYHOCTHU
00ydJaronmmxcsi.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHSA MpeaMera «XUMUsS»  OTpa)xaroT
c(OpPMUPOBAHHOCTh ONBITa IO3HABATENIbHOM M MPAKTUYECKOH NEATEIbHOCTH
00y4arIuxcs Mo pean3alyy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)XXEHHUS K 3aKOHY U MPABOIOPSIKY;

IPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIGHUM B KOJIJICKTUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM ACSITENFHOCTU MPHU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHN YUeOHBIX Y TO3HABATENIbHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTryMEHTHI IPYTHX MPU aHAIHU3E PAa3IUYHbIX BUJIOB YUEOHOH NEATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECIHIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPHUM W MPAKTHYECKOrO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeCa U M03HABATENIbHBIX MOTUBOB B IIOJIyYEHHUH U ITOCIEAYIOIIEM AHAIIN3E
uHGOpPMAIIUU O IEPETOBBIX TOCTIKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlLlMHU, CBSI3aHHbIE C XMMUUYECKUMU SIBICHUSAMH,
Y [IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJACHUE MU IOCTYIIKM CBOMX TOBApHILEH C
NO3ULIMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEACTBUM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 370pOoBOro u 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIECHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIofeHHsT TpaBWJI OE30MacCHOTO OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HHIWBHUAYaIbHOTO M  KOJUJIEKTHBHOIO
0€e3011acHOro MOBEJCHUS B CUTYalUsIX, YTPOKAIOIIMX 3J0OPOBBIO U )KU3HU JIIOJEH;

OCO3HAHHUS MOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YNOTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESATEIbHOCTH, OOUIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpyrMxX BHJaX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]1a4
COI[MAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);
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UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3iInyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 10 XMMHUHU;

YBAKEHHUS K TPYLY, JHOIAM TPyAa U pe3yiabTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HWHAMBUAYAIbHOH TPAaEKTOPHUH
obpasoBanmsi, Oyaymel npodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeObHOCTEN 00I111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILIEHHUS K MPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTWYECKUX NpOoOJIeM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOW CPELBI;

OCO3HAaHHS HEOOXOJAMMOCTH WCIOJB30BAaHUS JIOCTIDKEHUN XUMHH IS
pELIeHNs BOIPOCOB PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHd  OKPYNKaAOUIEH
NPUPOIAHON cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpPALIATh UX;

HaJU4usl pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUUECKOU KYJIBTYPHI,
OmbITa NEeATENBHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
MPaKTUKE, CIOCOOHOCTM M YyMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUUPUKU XMMHUM KaK HayKd, OCO3HaHUs €€ pOoJild B
(GbopMUPOBaHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUIIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEACTaBICHUs 00 OKpYKaroUIEM MHUpE Kak O €IMHCTBE NPHUPOAbI U YEJIOBEKA, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpodJiieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTM XHUMHUHM JUJII  COBPEMEHHOM
LUMBUJIM3ALMY: B €€ TyMaHUCTUYECKON HAIPaBIE€HHOCTH U BaKHOM POJIN B CO3/IaHUN
HOBOWM 0a3bpl MaTepHalbHON KYJbTYphl, pEUICHHH TI0O0aldbHBIX MpoOseM
YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, MUILIEBOU U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECHEUYeHUH YCIOBUMN
YCHEMIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHUMAaHUA CYUIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
noJiy4aemble 3HAHMS JIJIsl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
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MPOUCXOASAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HaY4HbIX (PAKTOB U MMEIOILIMXCS JAHHBIX C IIEITBIO0 MTOJTyUYeHHs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJb30BaTh XWMUYECKHE 3HAHUS MJis
pelieHus: npoOsieM B peaTbHbIX JKU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM 1eATEIbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTM K  HENpPEepHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MmpodhecCHOoHaTbHON
JesITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YYeOHOTO IMpeaMera « XUMUs» Ha
YPOBHE CpeAHETO 00IIero 00pa3oBaHus BKIIOUYAIOT:

3HaYMMble i1 (OPMHUPOBAHUS ~ MHUPOBO33PECHUS  OOYYAOLIMXCS
MEKTUCIUIUTMHAPHBIC (MEXITPEIMETHBIC) OOIICHAYYHBIC TOHSITHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHUpa W CHeNU(PHKY METOIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, SHEPIHsl, SIBJICHHUE,
IPOIIECC, CHCTeMa, Hay4YHbIA (DAKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKe, HAOI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCAJIbHbIC yueOHbIC NIEHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIre dopmMupoBanue (GYHKIIMOHATEHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4arOXCs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLIUAIIBHOM MPAKTHKE.

MeranpeaMeTHblE pPE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
NEUCTBUSIMU.

OBJaaenue YHUBEPCAJIbHBIMH Y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeCTBUSIMU:

1) 6a30Bble JJOoruvyeckue aeMcTBusi:

CaMOCTOSITETbHO  (OPMYJIMPOBATh W aAKTyalIH3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONPENETATh LENU JESATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;
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WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPHU3HAKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUHM I KiIacCU(PUKAIMM BEMIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABIUBATh MPUYUHHO-CICACTBEHHBIC CBS3M MEXKIY H3y4ae€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JE€NYKTUBHbBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYMUS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUYecKas (Hopmysia, ypaBHCHHE XUMUYIECKON pPEeaKITuu
— TIpU pPEIICHUH YYeOHBIX TO3HABATEIHHBIX W MPAKTHMUECKUX 3a/ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIE MPECTABICHHUS ISl BBISIBIICHUSI XapAaKTEPHBIX MPHU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE JelCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUUECKUX
peakuuii;

dbopMyIMpPOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIb30BaTh NTOCTABIICHHbBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUSI W  TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUSI HAOIIOATh 32 XO0JI0M
mpoIriecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIUpOBaATh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YIHTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICITAHHON paboTe;

NpUoOOpeTaTh OMNBIT YUYEHUYECKON HCCIENOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, TMPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ nnopmanueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX uWHOpMamuu (Hay4dHO-
MONyJIsIpHAst JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypchl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OIIEHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;
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(bopMyIUPOBATH 3aMPOCHl U TMPUMEHSTH PA3TUYHBIE METObI MPU TIOUCKE H
oTOope wuHbOpMALIUKM, HEOOXOJWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OTpeAeNEHHOTO TUTIA;

npUOOpETaTh OMBIT KCHOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpeacTaBieHUS
uHpopmarmu (cxemsl, rpadyKu, JUaArpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA ITPH PabOTE C XUMUIECKOU
nH(pOpMaIell: MPUMEHATh MEXNpeIMeTHbIEe ((DU3NYECKHe U MaTEMaTHYECKHUE)
3HAaKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

UCTIONIb30BaTh W TPeoOpa3oBhIBATh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBiaseHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOI TeMbl B XOJIE€ TUAJIOTa W/WITN
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a49H;

BBICTYIIaTh C TMPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHHUKAMHU MPHU BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKONW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alui Y4eOHOTO poeKkTa U (OPMYJIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS TO3HUIIUN B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMH.

OByajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTh, OMpeAenss e€ IeNd W 3aJayd, KOHTPOJIUPOBaThH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii  alrOPUTM JACUCTBHNA TpHU
BBITIOJIHGHUH YYEOHBIX U HCCJIEAOBATENLCKUX 3a7ad, BbIOMpATh Hambosee
3¢ GEeKTUBHBI CHOCOO HMX pEIIeHHs € Y4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUI ITPUPOJIBI,
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B (opMHpOBaHMM MBIIUICEHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
I'PaMOTHOCTH, HEOOXOUMOM /JIs pelIeHUs] MPaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIIEHUS! K CBOEMY 3/I0POBbIO U MPUPOJIHOM CPEJIE;

BIIQJICHNE  CUCTEMOM  XUMHYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraIIUe MOHATHS (XMMHYECKHI JJIEMEHT, aToM, >3JEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKast
CBA3b, CTPYKTypHast (opmyna (pa3BEpHYTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJISIpHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS FPYIINa, paauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIEBOAOPObL, KUCIOPOA U
a30TCOAEP)KAILKME COEAUHEHHs,, MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEIMHEHHUsI); TEOpPUU M 3aKOHBI (TEopusi CTPOEHUs
opranunyeckux BeniectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHWI,
JeXalume B OCHOBE NOHMMAHHsS NPUYMHHOCTM M CHUCTEMHOCTH XHMMHYECKHX
ABJIEHUH, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOIYYCHHH U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTepHbIE MPU3HAKH TMOHITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATHA IPU
ONMCAaHUH COCTABA, CTPOCHUS U MIPEBPALIEHU OPTAHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BATh XMUMHYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIiEéHHOMN)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX pEaKLuH,
W3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPTaHUYECKUX BEUIECTB Ul WUIIOCTPALUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIIMBATh MPUHAMJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKMX BEIIECTB II0 HMX COCTAaByY M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHui (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCOAepIKallue
COEIMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cucrematudeckord Homenkiarype (IUPAC), a Takke NPpUBOIUTH TPUBHUAIIbHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMHIIEH, alleTUJIEH,
STWJIEHTJIMKONb, TIULEPUH, (EeHON, (popManblerus, aueTalbIerui, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNPENENSITh BHUABI XUMHUYECKOM CBSI3M B
OpraHUYECKUX COECTMHEHUX (OJMHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. bByTiepoBa ais oObsICHEHUS 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;
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c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENIEH pa3IUYHBIX KJIACCOB
OpraHUYeCcKHUX BelIeCcTB (METaH, 3TaH, TUJICH, IPOIUJIEH, alleTUjIeH, OyTaauen-1,3,
MeTuIoyTaaueH-1,3, 6eH3051, METaHOJI, 3TAHO, STUJICHTJIUKOJIb, TIUIEPUH, (EHOIT,
alleTanbpAeTu, MypaBbUHAs U YKCyCHasl KUCJIOTHI, TJIF0K03a, Kpaxmall, HeJUTi003a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUNH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbs (HE(PTh, MIPUPOIHBIN ra3, yroip), CIOCOOBI UX MEPEPAOOTKH U MPAKTHUECKOE
pPUMEHEHHUE TIPOYKTOB NEPEepadOTKU;

c(OpMUPOBAHHOCTh YMEHHUA MPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIECTBA WM MPOAYKTa
pEaxIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJTHOTO U3 HCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITNm);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPU U3YyUECHUU BEILECTB U
XUMHUYECKUX SBJIEHUH (HAOII0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMWYECKUE 3HAHUS IS TPUHATHS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIOIaTh MTpaBuia MOJIb30BAHUS XUMUYECKOM
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IMpaBuia oOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUTAHUPOBATH W BBINOJHATH XUMHYECKHUM
HKCMEPUMEHT (TIPEeBpallleHUs OPTaHMYECKUX BEIIECTB MIPU HATPEBAHHUHU, TIOJTyUYEeHUE
STUJIEHA U U3YUYE€HUE €r0 CBOMCTB, KAUeCTBEHHBIEC PEAKIIMH OPraHMUYECKHUX BEILECTB,
JeHaTypauus OeJIKOB MPU HArpEBaHUU, [IBETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKM O€30MaCHOCTH MpU OOpalieHuHu ¢ BEUIECTBAMU U
7a00paTOpHBIM ~ O0OpYAOBaHUEM, MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3aluCH YPAaBHEHHH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMyIIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIMU3UPOBATH XHWMUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHHUsI CBOErO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABaTh
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OINaCHOCTh BO3JECHUCTBUS HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMAsi cMbica mnokaszarensa [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBILICHUS W MPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA,

JUIsi 00yYaronmMxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHENBbIX M CHAa0OBHUASIIMX OOYYaloIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucu XUMHYECKHX

bopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OOIas W HeopraHudeckas
XUMHS» OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOW COCTaBIISIONIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW TPUPOBI,
B (GOpPMUPOBAHUU MBIIUICHUS MU KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUST MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOMN CPEIE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUU DJIEMEHT, aToM, W30TOom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCIICHUSI, XUMUUECKAs CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHYECKHX  PEAKLUUH, PACTBOP, DIIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLMAIUSA, OKHUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKOW peaklMi, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHsS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALIEHUS] SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUN SA3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CHUCTEeMHOCTH XUMHYECKUX SIBIICHHH, (PAKTOJOTMYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 0€30IMaCHOM MCTIOIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IEITETLHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISABIATh XapAaKTEPHBIC NPHU3HAKA TOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
OINMCAHUN HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUI;
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c(OpMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM XMMHYECKUX  PEaAKIUH,
cucteMatuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIIEIBHBIX
HEOPraHUYECKUX BELIECTB (yrapHblii ra3, YIJIEKHCIBIA Ta3, aMMHUaK, raméHas
U3BECTb, HETAIEHAs U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTH YMEHUM ONPEAENIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUAX PA3JIMYHOIO COCTaBa, BHUJl XUMUYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METANIMYECKasl, BOJIOPOJHASI) B COCAMHEHUSX, THUI
KPUCTAIUTMYECKON PpEmIETKH KOHKPETHOTO BEIECTBA (aTOMHasi, MOJICKYJISIpHasi,
MOHHAsA, METAJUTMUECKast), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHHMUECKUX
COCIMHECHUU;

c(hOpMUPOBAHHOCTH yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEIMHEHMH (MPOCThIE BEIIECTBA — METAUIbI U HEMETAJIJIbl, OKCUIbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PaCKpBhIBATh CMBICI MEPUOANYECKOT0 3aKoHa /.
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MeHnneneeBa, MCHONB3ys MOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COCIMHEHUI MO mepuoaaM u
rpynnam Ilepuoandeckon cucremsl XuMudecKux anemMeHToB [l. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  Pa3IMYHBIX  KIIACCOB,
MOJITBEPXKJIATh CYIIECTBOBAHHE TE€HETHYECKON CBA3M MEXIy HEOPTaHWYECKUMHU
BEIIECTBAMHU C TIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEaAKIINIA;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMyYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pEarupyrolluX BEIIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCICHMs 3JE€MEHTOB, 00paTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATH YPaBHEHHS PEaKIUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUnThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA,;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, TOJTBEPKAAIOIINE
KayeCTBEHHBI COCTAaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX
BEIIECTB;
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c(OpPMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CYIIHOCTb  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTaBJIEHMSI DJIEKTPOHHOIO OasaHca
ATUX PEAKLUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkuu OT Pa3NUYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTeus (nmpuHuun Jle Illarense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHMUYECKHE IPOLECCHI,
JeKallie B OCHOBE IPOMBIIUIEHHOTO MOJYyYEHHUsl CEPHOM KHCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAayYHBIX MNPUHIUNAX U
IKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCIEHUS C HCIIOJIB30BAHUEM
HOHSTHS «MacCOBasi J0JIs BELLIECTBA B paCTBOPE», 00BEMHBIX OTHOLIEHUH Ia30B IPU
XUMHUYECKUX PEaKIMAX, MAacChl BEIIECTBA WM O00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peaklund Ha OCHOBE 3aKOHOB COXPAHEHMsSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUI COOJIOATh MTpaBUIIa MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXkKe IpaBuia oOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JT1a00OpaTOPHBIX
XMUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBAaTh M BBIIOJHATh XMUMHUYECKUN
IKCHEPUMEHT (pa3yIoKEHHE MEPOKCHIA BOAOPOAAa B IMPUCYTCTBUM KaTalu3aropa,
OmpesieNieHue CpeAbl PacTBOPOB BEHIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluHu,
peakuuu MOHHOrO OOMEHA, Ka4eCTBEHHbBIE peaklUuu Ha cyibdar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a]ad I10
temaM «Metamibe» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaAMU TEXHUKU
Oe3omacHOCTH TIpU OOpAIllEHNH C BELIECTBAMH U JIaDOpAaTOPHBIM 000pPYA0BaHUEM,
OPEICTaBISITh PE3yJIbTaThl XUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUINX peakUuii U (pOpMyIMpOBaThH BBIBOIbI HA OCHOBE ITUX
pE3yNbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);

cOpPMUPOBAHHOCT ~ yMEHMM  COONIOAATh  MpaBUiia  HKOJIOTMYECKU
LEeJIeCO00Pa3sHOro MOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXPAHEHHUS CBOETO 370POBbS M OKPY’XKAIOLIEH MPUPOTHOM Cpeabl, OCO3HABATh
OIMMACHOCTH BO3ACHCTBUSI Ha )KUBBIE OPTraHU3MBbI ONPENEIEHHBIX BEIIECTB, TOHUMAs
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cvpicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHOCOObl YMEHBILICHHS U
NPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEIIECTB U
XAMHWYECKUX SIBIICHUN;

JUISL CHENBbIX M CIa0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYeCKUX

dbopmy!.
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10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieioB U TeM (uudgpossbIe)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBBI OPraHN4YecKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN 3 https://lesson.edu.ru/04/10
A.M. bytneposa

Hroro no pazneny 3

Paznen 2. YriaeBomopoast
2.1 [IpenenpHbIE YTIIEBOAOPOILI — ATKAHBI 2 https://lesson.edu.ru/04/10
29 HenpenensHble yriieBOAOPOILL: AIKECHBIL, 6 1 https://lesson.edu.ru/04/10

' AJIKAIUCHBI, aJTKUHBI
2.3 ApoMaTH4eCKHE YTIE€BOI0POIbI 2 https://lesson.edu.ru/04/10
24 IIpupoaHBIE UICTOYHUKH YIJIEBOJOPOJAOB U UX 3 1 https://lesson.edu.ru/04/10

’ nepepaboTKa

Hroro no pazneny 13

Paznen 3. Kuciopoaconepskamue oprannyeckue coeJuHeHHust
3.1 Cnuptsl. ®enon 3 https://lesson.edu.ru/04/10
39 Anpaeruapl. KapOOHOBBIE KHCITOTHI. 7 1 https://lesson.edu.ru/04/10

’ Croxubie 3(UpsbI
33 VYrneBojib 3 1 https://lesson.edu.ru/04/10
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Hroro no pazneny 13

Pa3nea 4. A3zorcoaeprkaiiue opraHu4ecKue coeJUHEeHHUsI

4.1 AMUHEL. AMHUHOKHUCIIOTEL. benku 3 https://lesson.edu.ru/04/10

Hroro no pazneny 3

Pa3znen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 https://lesson.edu.ru/04/10

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 2 2




30

11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabnbsie IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckne 0CHOBBI XUMHH
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucteMa XUuMHYECKUX 3 https://lesson.edu.ru/04/11
anemeHToB /[. 1. Menaeneesa
C .M 0
1.2 TPOCHHE BEMECTRA. AIHOro0bpasie 4 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XUMHYECKUE PeaKLUU 6 1 1 https://lesson.edu.ru/04/11
Hroro no pazneny 13
Pasnen 2. Heoprannyeckasi xumust
2.1 Mertainbl 1 https://lesson.edu.ru/04/11
2.2 Hemeramisl 1 1 https://lesson.edu.ru/04/11
23 CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX ) https://lesson.edu.ru/04/11
BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus 1 ;Ku3HbL
3.1 XuMus U )KU3Hb 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

31

10 KVIACC
KoauyecTBo yacos
Ne JlaTa
Kontpoan IlIpakTn JJIeKTPOHHBbIE U(PPOBHIE
n/  Tema ypoka u3yue
- Bcero HbIE yeckKkue 06pa30BaTeJIbeIe peCcypcChl
HUSA
padoThI padoThI
1 [IpenMeTt opraHnyecKo XUMuUH, €€ 1 https://lesson.edu.ru/lesson/a9f3d1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 91-5ele-4e24-ac02-efb16fa49f6a
) Teopust cTpoeHUsI OPraHUYECKUX COCTMHEHUN A. 1 https://lesson.edu.ru/lesson/c935a5
M. byTtiepoBa, €€ OCHOBHBIE TTOJIOKEHUS 8c-ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o knaccudukanuu
3 opraHuyeckux Beuects. Homenkiarypa 1 https://lesson.edu.ru/lesson/726ee0
(cucTeMaTuveckas) U TPUBHAIILHBIC Ha3BaHUS 99-e1a9-410f-b8be-b4cb589aeadl
OpraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKHI 1 https://lesson.edu.ru/lesson/258ddc
pan 06-ec23-473c-b3d7-ed82fcaddd02
5 MertaH U 3TaH — OPOCTENIINE TPEACTABUTEIN 1
AJIKaHOB
. https://lesson.edu.ru/lesson/403817
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
1e-4158-4bd1-ae98-18dc1cfb9399
7 OTWJIEH U IPONUJIEH — MPOCTEUIIHNE 1 https://lesson.edu.ru/lesson/05ab59
MPEACTABUTEINIMN AJIKEHOB 25-ba8e-499e-840b-70b5e8db71ae
2 [IpaxTuueckas padora Ne 1. «Ilomyuenue 1 1 https://lesson.edu.ru/lesson/53cd23
JTUJICHA U U3YYEHUE €0 CBOUCTBY 79-2a45-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byragnen-1,3 u MeTUn0yTaqueH-
A yran yral https://lesson.edu.ru/lesson/6df233
9 1,3. [TonydyeHre CHHTETUYECKOTO KayuyKa 1 1
93-6f08-4b9f-ae01-a983b95b854a
pe3UHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHS,

https://lesson.edu.ru/lesson/05c9a9

10 TOMOJIOTMUYECKUH Psil. ALETHIIEH —
. 29-6741-4d7c-84b5-009292468356
IIPOCTEUIINHN [TPEACTABUTEND AIKUHOB
1 Brerurcienus no ypaBHEHHIO XUMHYECKON https://lesson.edu.ru/lesson/7dada0
peaknuu 27-8448-418f-b416-fbaledd4ab6d
12 A 5 T https://lesson.edu.ru/lesson/d86d7d
€Hbl: OEH30JI U TOJIyOJI. TOKCUYHOCTh ApEHOB
P 4 P 00-d5b4-491d-aded-c3ddal9feefd
13 I'eneTndeckas cBs3b yIriieBOJOPOIOB,
MPUHAJIEKANUX K PA3IMYHBIM KJlaccaM
IIpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB:
14 PHpo . y f;) PO https://lesson.edu.ru/lesson/99557a
MPUPOJHBIN ra3 v MOMyTHbIE HE(PTIHBIE ra3bl,
PHPO "yT 5e-2221-43e0-97b8-983de535c44d
He(Th U MPOIYKTHI €€ epepadoTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
15 PHPOIL . y 2) PO https://lesson.edu.ru/lesson/6c9196
MPUPOJHBIN ra3 v MONMyTHbIE He(PTSIHBIE ra3bl,
PHPO "yT 41-7956-4130-b1fd-c7e71db395d7
He(Th U MPOIYKTHI €€ epepadoTKu
16 KontponpHas padoTa mo pasaeny https://lesson.edu.ru/lesson/6abf16
«YTIIeBOAOPOABD) 80-4eb5-46f2-8ea5-44d63cccf518
17 [IpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOI U https://lesson.edu.ru/lesson/5439c1
3TaHoi. BonoponHas cBs3b 8b-7440-4b6f-bf84-c04fa471694f
13 MHOroaroMHbIE CIIUPTHL: ITWICHITIUKOIb U https://lesson.edu.ru/lesson/461aa9
TIULICPUH c8-c0ef-4827-a8e5-d12a0bedc826
19 ®DeHoJT: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U https://lesson.edu.ru/lesson/649883
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE b8-7c5f-4f16-896e-10a2278b08f1
20 Anpaeruzpl: GopMaIbACTHI U alleTabCT U/, https://lesson.edu.ru/lesson/8664b3
AneToH 19-0ba3-4945-b076-cb72e5858b90
)1 O1HOOCHOBHBIE TTPEIeTbHBIE KAPOOHOBHIE https://lesson.edu.ru/lesson/b4feaa

KHCJIOTBI: MypaBbUHAA U YKCyCHas

04-3438-4b57-a3ec-ba0f9fe63c0d
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[Ipaktrueckas padota Ne 2. «CBoiicTBa

https://lesson.edu.ru/lesson/9834d4

22 pacTBOpa YKCYCHOM KHCIOTBI» 08-386d-444a-8de3-7efba8b98cdb
73 CrteapuHOBas U OJICMHOBAs KUCIIOTHI, KaK https://lesson.edu.ru/lesson/71ac43
MIPEJICTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT f2-a0d4-4945-a0eb-1e59cd5f4d9f
24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE IEUCTBUE
CrnoxHbIe 3(OUPHI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIOKHBIX
3¢upoB
26 JKupbr: tunponus, mnpuMeHeHne, OnoJIornaecKas https://lesson.edu.ru/lesson/c19e6ff
POJIb XKUPOB c-7d70-46cc-a9ee-ebfac27dead9
7 g;i?:;;;:i?:;ég;icfeii?ii?oiﬂ&a https://lesson.edu.ru/lesson/690fbb
’ 76-f94a-4f77-bbbe-3d32e748f716
bpykTo3a, caxapo3a
73 Kpaxman u nemirono3a Kak IpupoHble https://lesson.edu.ru/lesson/5a9e4c
MOJIUMEPEI c3-f4e9-4b8f-a40f-c9fe7c9c4bf8
KonTponbnas pabota no pazzuen
29 «KI/IcioponcozI[)epmamHe I())priHH}:IeCKHe https://lesson.edu.ru/lesson/66a7bd
94-2bc5-4ec7-b7c7-ff893919d25a
COCTMHECHUS
30 AMUHLL METHIAMIH 1 AHILTH https://lesson.edu.ru/lesson/0c608a
59-4c69-4481-839e-9205f201b73e
AMMHOKHUCIIOTHI KaK aM(OTEPHBIE OpPraHN4YEeCKUe
31 COCTMHEHMUS, UX 6nonor?1qecrl)<oe SHf‘-IeHI/Ie. https:/lesson-edu.ru/lesson/ 759571
’ 70-50f4-4910-b706-ac2d1b0f4c26
IlenTnabl
37 benku kak npupoaHbIE BEICOKOMOJIEKYJIISIPHBIC https://lesson.edu.ru/lesson/c2f2f3d
COCIMHEHUS 7-43d1-4873-ace0-78eca6009628
3 OCHOBHbIE TOHITHS XUMHH https://lesson.edu.ru/lesson/45b81d

BBICOKOMOJICKYJIAPHBIX COCAHEHUN

ac-acba-440e-99e3-14c3ba78050a
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OCHOBHEIE METOJbI CUHTE3a

https://lesson.edu.ru/lesson/d7681e

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1 £2-c311-4869-9350-fh3c50299¢31
[InacTmaccsbl, kKayuykH, BOJOKHA
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOI'PAMME
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11 KJIACC
KoanuectBo yacos
Jlara
Ne Koutpoar IlpakTn JyieKTpoHHbIe HH(POBLIE
Tema ypoka usyue
n/n Bcero  Hble yeckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThl e
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAsS 1 https://lesson.edu.ru/lesson/20b1df2
KOH(pHTyparus aToMOB e-6ce4-435b-b6dc-5155d30a45fa
ITepuonnueckuit 3axoH u Ilepuoandeckas
) CHCTEMA XUMHYECKUX DJIEMEHTOB 1 https://lesson.edu.ru/lesson/e7d4888
.. MenneneeBa, ux CBsI3b C COBPEMEHHOMU 1-055d-49da-a49c-7375c3d033e9
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIIEMEHTOB U UX COCIUHEHHM 110
3 rpynmnam U rnepuojiaMm. 3Ha4€HHUe NePUOANIECKOTO 1
3aKOHA M CUCTEMbI XUMHUYECKUX JJIEMEHTOB
H.N. MenneneeBa B pa3BUTHU HAYKHU
. https://lesson.edu.ru/lesson/a9c9a61
CtpoeHue BeliecTBa. XMMUYECKas CBA3b, €€
. e-e387-4ffe-bcfb-aca9c7241b21
4 BH/JIbI; MEXaHU3MBI 00pa30BaHUsI KOBAJICHTHOM 1 https://lesson.edu.ru/lesson/2859ec0
cBA3H. BOZIOpOHas CBA3p 2-8ecd-4cd8-8531-edad962608fh
BaseHTHOCTE. DICKTPOOTPHUATEILHOCTD. https://lesson.edu.ru/lesson/12bfc348
5 Crenenb okucieHus. Bemectsa MoJIEKyIsIpHOTO 1 007£-4796-beda-180fcEb720fe
Y HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsTue o nucnepcHbIX cuctemMax. MicTuHHbie 1
6 KOJUTOMHBIE pacTBOPbI. MaccoBas 10Jist 1
BEILIECTBA B paCTBOPE




36

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COeNMHEHUN. [ eHeTnueckas

! CBSI3b HEOPTaHUYECKUX BEUIECTB, PA3TUUYHBIX
KJIaCCOB
Knaccudukanust XaMUuecKuX peakiuii B
HEOPraHWYECKOM M OPraHNYeCKON XUMUHU. 3aKOH https://lesson.edu.ru/lesson/7563722
8 COXpaHEHHUs MACChI BELIECTB; 3aKOH COXPaHEHUS >-4397-4b1a-810a-cc7bcage8a0c
Y TIPEBPAILCHUS SHEPTUU IPU XUMUYECKHUX
peakIusax
9 CxopocTtb peakiiuu. OOpaTrMbIe PEaKIIUH. https://lesson.edu.ru/lesson/fOcb5def
XUMHUYECKOE pABHOBECHE -307e-4575-89d0-86041b603655
[Tpaktrueckas padora Ne 1. « Biustaue
10 pa3IUUHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOU
peaKII»
DnekTponuTrdeckas auccounanus. [lonstue o
1 BOJIopotHOM Tokazarene (pH) pactBopa. Peakuun https://lesson.edu.ru/lesson/237cdb5
HOHHOTO OOMeHa. [ mapon3 opraHu4ecKux 1 4-2787-4817-8330-6e027b075645
HEOPraHUYECKUX BEIIECTB
https://lesson.edu.ru/lesson/8f219cef
OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
-728a-44d5-b58a-b3d1b2eeb237
12 HOHfiTI/Ie 00 2JIEKTPOJIN3E PaCIlJIaBOB U PACTBOPOB hitps://lesson.edu.ru/lesson/32e5edc
coent 9-cb82-4f4a-ad5e-4f56bc7elded
13 KoHnTtposbHas paboTta mo pa3aeny https://lesson.edu.ru/lesson/9adf822
«Teopernyeckue OCHOBBI XUMUN» 9-876b-4907-868e-1d43bf90855¢
Mertamibl, ux noyoxenue B [lepuoaunueckoi
14 CHCTEME XUMHUYECKUX DJIEMEHTOB https://lesson.edu.ru/lesson/a0d5bd1

J.1. MenneneeBa u 0COOCHHOCTH CTPOCHHUSI
atomoB. OOmue pu3ndecKkrue CBOMCTBA METALIOB

6-683e-4ale-8073-70c604e9c862
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CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSIT

15 HaIPSHKEHUN METaJIOB
XUMHYECKHE CBONCTBA BAXKHEHIITNX METAJIIOB
. . . N 5 https://lesson.edu.ru/lesson/e7ff8162
16 (HaTpwii, KaJ'II/II:I, KaJIBIIMI, MarHAW, aJTFOMUHHAN) U -0d4d-4018-b9f7-422C3e710750
X COCIMHCHUI
17 XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COCIMHECHUI
13 XuMHUYeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHMI
19 [TpakTuueckas padota Ne 2. "Pemenue https://lesson.edu.ru/lesson/6545ec4
SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTamabi»" 4-34c5-43f6-826b-a648d7d6fef7
Hewmeramnsl, nux nonoxenue B [leproanueckoin
20 CUCTEME XMMHUYECCKHUX DJIEMECHTOB https://lesson.edu.ru/lesson/2390b83
J.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS e-2935-4c96-bd3a-25f26d9¢1139
aTOMOB
®du3nueckue CBONCTBA HEMETAIIIOB. AJIOTPONHS
)1 HeMeTaIIoB (Ha MpHMepe KHCTOpOa, CepBII,) https://lesson.edu.ru/lesson/cfb70c37
-2784-4¢66-be05-b0966dffb673
docdopa u yriaepona)
2 XHUMHUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U UX
COCMHEHMI
7 XI/IMI/I‘I@CKI/{G cBoOMCTBa a30T1a, hochopa u ux
COCIMHECHU I
24 XHUMHUUYECKUE CBOMCTBA yTIIepOJa, KpEMHUSA U UX
COCMHEHMI
)5 [IprMeHeHne BaXKHEUIIINX HEMETANIOB M UX https://lesson.edu.ru/lesson/cfb70c37
COCIMHEHHU I -2784-4¢c66-be05-b0966dffb673
26 O00011IeHNe U cUCTEMAaTU3ALMS 3HAHUI IO TEME

«Hemertaiuiby. BerauciaeHnust no ypaBHEHUSIM
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XUMUYECKHUX PEAKLUUN U TEPMOXUMHUUYECKHE
pacuérsl

[IpakTtraeckas padota Ne 3. «Pemienne

https://lesson.edu.ru/lesson/7c19b0b

27 3KCIIEPUMEHTAIBHBIX 3a71a4 IT0 TEME 1
P A a-7815-4db3-86f4-d0ac5b740b3b
"Hemeramnsr"»
73 KonTpomnpHas padota mo Temam «MeTamib» u |
«HemeTtaieD)
29 Heoprannueckue 1 opraHu4eCKue KUCIIOTHL. 1 https://lesson.edu.ru/lesson/35c2be5
Heoprannueckue u OpraHn4ecKue OCHOBAHMS 9-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/5890372
AMoTepHbIe HEOpraHUYECKHE U OPTraHUYECKUE
30 r 1 2-79bc-4b22-b276-114fab0dd141
coenuHenud. I'eneTudeckas cBSI3b
a https://lesson.edu.ru/lesson/c6c5af9a
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB 9645-4604-9834-59151d566a61
Ponp xuMuu B 00ecieueHIN SKOIOTHYECKOM,
31 . . | https://lesson.edu.ru/lesson/029ee9f
JHEPreTUUECKON U NUIIEBOM 0€30IIaCHOCTH
p m ’ 3-6675-4682-9ba8-7fca5cal8277
pa3BUTUU MEIULIMHBI
IIpencraBinenus 06 00OIUX HAYUHBIX IIPUHIUIIAX
1 pe B Y . pHit | https://lesson.edu.ru/lesson/f599955
IPOMBIIIUIEHHOTO MOJYYEHUS BAXKHEUIIINX
po JICHHOTO HoIyHe AAKHE 7-18c8-4853-83a0-588bf830407a
BEIIIECTB
1 q | https://lesson.edu.ru/lesson/acd826cf
BEK B MHUPE B TB U MaTEPHUAIOB
cJIoBe pe Betiec aTeprao -ba2d-49db-b216-ef7c26a84728
34 % | https://lesson.edu.ru/lesson/b8e4d65
UMUS U BbE YEJIOBEK
310pOBLC FcoBeka 7-2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) T'abpuensa O.C., OctpoymoB W.I'., CrnagxoB C.A. Xumusa. 10 kimacc.
bazoBbiit ypoBenb. — AO «U3natensctBo «IIpocBemienue». DnektpoHHas (opma
y4eOHUKa;

2) Tabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumwms. 11 kiacc.
bazoBeiii ypoBenb. — AO «M3patensctBo «lIpocBemnienue». DnekTpoHHas dopma
y4eOHMKA.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1)TMabpuensa O.C., CnankoB C.A. Xwumwus, 10 xmacc. Pabowas Tetpanp k
yueOHuky O.C. I'abpuensna. bazossiit ypoBenb. ®I'OC. — M.: [Ipocsemienue, 2023. —
144 c.;

2)T'abpuensu O.C., CnaakoB C.A. Xumus, 11 kmacc. Pabouas terpanp K
yueonuky O.C. I'abpuensna. ®I'OC. — M.: [Ipocsemenue/poda, 2023. — 176 c.;

3) I'aGpuensu O.C., OctpoymoB U.I'., CnagkoB C.A. Xumus. 11 kiacc. Pabouas
terpaab. ba3zoBelil ypoBeHb. — M.: «lIpocBewmenuer, 2021. — 96 c.;

4)T'abpuenssa O.C., Jleicoa I'.I. Xumusa. 10 kmacc. ba3oBwiii ypOoBEHb.
[IpoBepounbie 1 KOHTPONbHBIE U paboThl. — M.: [Ipocsemienue, 2023. — 144 c.;

5)I'abpuensn O.C., Octpoymos WU.I'., Cnaakos C.A. Xumus. 10 xiacc. Pabouas
TeTpaab. ba3zoBsiil ypoBeHb. — M.: «IIpocBemenuer, 2023. — 96 c.;

6) lopousknn B.H. Xwumusa. 9-11 xnacc. KapmaHHBIM CcnpaBOYHUK. —
Pocros n//1: Jlernon, 2021. — 336 c.;

7)EI'D. Xumusa-2024. bonpioit cnpaBouHukK A noAarotoBku k EI'D. / Ion
pen. B.H. Jopoubkuna, A.I'. bepexnoii, T.B. CaxxueBoii, B.A. @eBpaiieBoil. 9-e uzs.
— PocroB v//1: Jlernon, 2023. — 560 c.;

8) KaBepuna A.A., [luuyruna I'.B. Xumus (6a30Bblii ypoBeHb). Peanuzanus
o0pa3oBaHus: METOIMUECKOe rmocooue s yuurens / moa pea. I'.B. ITuuyrunoi. — M.
OI'BHY «MHCcTUTYT cTparerun pa3Butus oopazoanus PAO», 2022. - 81 c.;

9)Ps60B M.A. Xumwmsa. 8-11 xkmaccel. COOpHMK OCHOBHBIX (OpMYIJI.
CnpaBounuk. J{jis mkonsHUKOB U abutypueHToB. ®I'OC. — M.: Dx3ameHn, 2023.-95 c.;

10) CaBuakuna E.B., JlormnoBa I'.Il. Xumus B Tabaumax M cxemMax I
noarotoBku k EI'D. 10-11 kmaccel. CrpaBounoe nocobue. — M.: ACT, 2023.- 159 c.;

11) CrpensuukoBa E.H., Tpoeryb6osa H.II. KouTponbHO-M3MepHUTEIbHBIE
marepuanbl. Xumus. 11 knacec. ®I'OC. — M.: BAKO, 2020. - 112 c.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. DAeKTpOHHbIE MYyJIbTUMEIUMHBIC U3AHUS:

- Xumus. 10 xmacc. DJIEKTpOHHOE MYJIBTUMEIUHHOE H3JaHUE K YYEOHUKY
0O.C. T'abpuensna «Xumus. 10 kmacey, CD 1;

- Xumus. 11 kmacc. DIEKTpOHHOE MYJIbTUMEIUWHOE H3JaHUE K YUYEOHUKY
O.C. T'abpuensna «Xumus. 11 kmace», CD 1.

2. DneKTpoHHbIE 00pa30BaTeIbHbIE PECYPCHI, TOMYLICHHbIE K NCIOIb30BaHUIO
IpU pean3allid UMEIONINX TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTEIIbHBIX
MporpamMM Ha4dajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro 0oIero oopa3oBaHus
npukazom Munnpocseenus Poccuu ot 04.10.2023 Ne 738:

- Tpenaxep «O6nako 3Hanu». Xumus. 10 kinacc. — OO0 «Duzuxon JIady;

- Tpenaxep «O6nako 3Hanu». Xumus. 11 kiacc. — OO0 «Duzukon Jlady;

- Xwumus. 10 knacc. — ®I'AOY 1O «Axkanemust Munnpocseiienus: Poccuny;

- Xumus. 11 knacc. — ®I'AOY IO «Axkanemust Munnpocseiienus: Poccuny;

- OO0P: «lomamnue 3ananus. Cpennee oOuiee oopazoBanue. Xumus», 10 - 11
kiace. — AO «M3parensctBO «IIpocBemenuer;

- DO0P: «4 cnam EI'D. Cpennee oOiiee oOpazoBanue. Y4eOHBIH MOIYJIb IO
pElIeHUI0 TPYAHBIX 33JIaHUi 10 ydeOHOMY npeameTy «Xumus». 10 - 11 kimacco». —
AO «M3patensctBO «lIpocBemieHue.

3. OTKpBITBIE OOIIENOCTYIHBIE 00pa30BaTEIbHBIC MAaTEPHAIIBI, Pa3MEIICHHBIC
Ha MHPOPMAIIMOHHO-00pa30BaTEIbHbBIX MOpTaIaX:

http://school-collection.edu.ru/ -  «Emmras  xommekmus  [{udposeix
OG6pazoBarenbHbix PecypcoB» (Habop 1HUQPPOBBIX pecypcoB K ydeOHHKaM
0O.C. TI'abGpuensina);

https://m.edsoo.ru/ — bubnuoreka 1udpoBoro 00pa3zoBaTEILHOr0 KOHTEHTA
(bubnuoteka 11OK);

http://school-collection.edu.ru/catalog/ — Enwaas xomiekus udpPOBBIX

00pa30BaTeNLHBIX PECYPCOB;
https://urok.apkpro.ru — O6menoctynHas 6ecruiatHas 6ubInoTeKa MUGPOBOTO

00pa30BaTeNILHOTO KOHTEHTA 10 BCEM TeMaM IIKOJIBHON MPOTPaMMBIL;
https://nsportal.ru/shkola/khimiya/library - OGpa3oBaTenbHas coliiaibHas CETh.

XUMus;
https://resh.edu.ru/subject/29/10/ - Poccuiickas 3JaeKTpOHHAs MIKOJa. XUMUS,
10 kiacc;
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https://resh.edu.ru/subject/29/11/ - Poccuiickas 3aeKTpOHHAs MIKOJIA. XUMUS,

11 kmacc;
https://testedu.ru/test/ximiya/ - O6pa3oBaTenbHbIE TECTHI. TECTHI IO XUMHH,
https://go.rosuchebnik.ru/search?query — Poccuiickuii  yueOHUK. Xumus

(Metoanueckas nmomotnb. Bebunapsr. Kypcrr. Katanor);
https://uchitel.pro/ - Vwuwurensllpo. KoHcmekTsl 1o mnpeamMery «XuUMH.
W3ydyenne xumun mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3a7ad;
http://him.1september.ru/index.php — xxypHan «Xumus»;
http://him.1september.ru/urok/ — Matepuansl K ypoKy. XuMHus;
http://www.chemistry.ru — JlucTaHIMOHHAs OJMMIIMAJAa IO XHMHH:

TEJIEeKOMMYHUKALMOHHBINA 00pa30BaTeIbHbINA MPOEKT.
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