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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma ydeOHOro mnpenmera «XuMus» (0a30BBIM YpPOBEHb,
npeaMeTHas o0nacTh «EcTecTBeHHO-HayUYHbIE IPEIMETHI») aJisi oOyyatomuxcs 10-
11 xmaccoB AHOO «Akanemuueckuit nuieit «Braaumupy (1anee COOTBETCTBEHHO
— Pabouas mporpamma, Jlureit) paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH H C
Y4ETOM:

- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccuiickon @enepauumy;

- Pacnopsixenust [lpaBurensctBa PD ot 29.05. 2015 Ne 996-p «O6
yTBepxkaeHnn CTpateruu pa3BuTusi Bocnutanusi B Poccuiickoit denepaunn Ha
nepuon a0 2025 roga» (nanee — Ctpaterus pa3BuTtusi Bocnutanusi B PD);

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYLIECTBJIECHHS 0O0pa30BaTENIbHOU
NEeATEIbHOCTH IO  OCHOBHBIM  00IIeOOpa3oBaTeNbHbIM  MpOrpaMMaM  —
o0pa3oBaTeIbHBIM MpOrpaMMaM HauyajJbHOIO OOIIEro, OCHOBHOTO OOIIEro u
CpeHero o01ero 0opa3oBaHus;

- mpukaza MunnpocBemenuss Poccum ot 17.05.2012 Ne 413 «O6
yTBEpKIeHUH (GeepaibHOTO TOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
CpeaHero o01ero 00pa3zoBaHusy ¢ U3MEHEHUSIMH U AoToaHeHusMU (nanee — PI'OC
COO);

- mpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUH (eepanbHO 00pa30BaTENbHONM MPOTPaMMbl CPEIHEro OOIIEro
oOpa3oBaHUs C U3MEHEHUSIMU, BHECEHHBIMU MpukazoM Munnpocsemenus Poccun
ot 22.06.2026 Ne 436;

- CII 2.4.2.4283-26 «CaHuTapHO-2MIHIEMUOJIOTHIECKAE TPEOOBaHUSI K
OpraHu3alysIM BOCHUTAHUS M OOyYEHHUsS, OTAbIXa W O3JO0POBJICHHUS JAETeH U
MOJIOAEKH», YTBEPKACHHBIX IMOCTAHOBJICHUEM TIJIABHOTO CAaHUTAPHOTO Bpaya
ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «I'urueHnyeckrue HOpMATHUBBI U TpeOOBaHUS K
oOecrieueHn o0 6€30MacHOCTH U (MJTH) OE3BPETHOCTH JTsI YEIOBEKa (PAaKTOPOB CPe bl
oOWTaHUs», YTBEPKICHHBIX TIOCTAHOBJIEHWEM TJABHOTO CAHWTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konmemmmu  mpenomaBanusi  y4eOHOro  mpeaMmeTa  «XUMHUS» B
oOpa3zoBaTeNnbHBIX oOpraHuzanusx Poccuiickoit ®Denepanuu, peanu3yOIMMUX
OCHOBHBIE  00111€00pa3oBaTeNbHbIE MPOTpaMMbl, YTBEpKAEHHOW Pernenunem
Komnerun Munnpocsenienust Poccuu, npotokon ot 03.12.2019 Ne I1K-4BH (nanee
— Konnenmust nmpernogaBanust yaeOHOTO mpeaMeTa « XUMUs»);
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- OCHOBHOM 00pa3oBaTesbHOM MPOrpaMMbl CpPEIHEr0 00IIero 00pa3oBaHUs
Jlunes (nanee — OOIT COO Jlurei);

- y4eOHOro 1iaHa cpeaHero obiero oopasopanus Jluies;,

- paboueilt mporpamMmmbl Bocriutanus Jluues;

- (denepanpHON paboueil mporpaMMbl CpeIHEro o00Imero o0pa3oBaHUS
«Xumus» (0a30BbIi ypoBeHb) st 10-11 kmaccoB oOpa3zoBaTeNbHBIX OpraHU3AIHMA.

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuuy, TpeboBaHUM K pe3ylibTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENbHON NpPOrpaMMbl CpEAHEro oOIIero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DeaepallbHOM  TOCYJAapCTBEHHOM
obOpazoBatenbHoM cTangapTe COO, ¢ yuétom Konnenuuu npenoaaBanusi y4eOHOTO
npeaMera «XMMHUs» B 00pa3oBaTellbHbIX opranuzauusax Poccuiickoit denepanuu,
peanu3yronmMx OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickonn @enepannu Ha nepuon a0 2025
roja» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996-p).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oOwiel crpaTteruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHS 00YUYarOIIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbeie TosiokeHuss GI'OC COO o B3amM0OOYCIOBIECHHOCTH IICNIEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpazoBaHHOCTH. OHO CHOYXXKHT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTyphI
YeJIOBEKa, a TAKXKE IKOJIOrMYECKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U TIpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHe OOydarolmuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
y4€ToM crenuPuKkd HayKu XUMHH, € 3HA4YCHHS B TO3HAHUM TPUPOJLI U B
MaTepUaIbHON XKM3HU OOILECTBa, a TaKXKe C YUETOM OOIIMX LIEeNei U MPHUHIIUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEHEro OOIIEro
oOpazoBanus B Poccutickoit deneparuu.

XWMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PANIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
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CO3JaHHE LIEJTIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMHU TIPUMCHCHHS.

TecHO B3aUMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKAMU, XUMUS CTajla
HEOTHEMJIEMOMN YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla W SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHa Ha pEIICHUE
r100aNbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHSl YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cooTrBercTBUM C OOMIMMU MEISIMH U TPUHIUIAMU CPETHEr0 OOIIETro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYCHHs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYI0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOAOJDKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAYKH: CHUCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHu4eckon XxuMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUHU
npeaMeTra oOecreynBaeT BO3MOXXHOCTH PAacCCMOTPEHHS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XuMus» cQopMupoBaHa B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K U3Y4YeHHI0 Yy4eOHOro wMarepuania ©u OO0yCJIOBIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKON XHMHUU BEIIECTBA
paccMaTpHBAKOTC. HAa YPOBHE KIIACCUYECKOW TEOPHUH CTPOEHHUSI OpPraHWYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MIPEICTAaBIICHU O CTpOeHUH BerecTB. CBeneHns 00 H3ydaeMbIX B KypCce BeIecTBax
JAIOTCSl B PA3BUTUU — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenquHeHUMM. B Kypce  OpraHMyeckoM  XMMHUM  [OJIy4arOT  pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKOMN CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOW PEAKIIUU.

[Tonq HOBBIM yriom 3peHusi B ImpeameTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yUYEHHbIH Ha YPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETHUECKU MaTtepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHU4ecKas



6

XUMHUS» OOy4YarolmuMCsi MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0ToIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoJlep KaHMs, UMEIOIIMMU KYJIbTYPOJOTUYECKUA M MPUKIATHON XapakTep. OTH
3HaHUS CIMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3U XHMHUHM C JPYTMMHU HayKamu,
PacKpbIBaIOT €€ POJib B ITO3HABATEIBHON U MPAKTUYECKOU NESITEILHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y IPAKTHYECKUX MPUIOKEHUN XMMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKU OCMBICIIMBATh UHGOPMAIUIO U MPUMEHSTH €€ JIJIsl MOTIOJIHEHUSI 3HAaHUH,
pelIeHUs UHTEJUICKTYJIbHBIX U AKCTIEPUMEHTATIBLHBIX UCCIIEI0BATEILCKUX 3a/1a4. B
1EJIOM COJIEp’)KaHue Y4eOHOro mnpeaMera «XUMUsS» JAHHOTO YPOBHS H3YUYCHUS
OpPUEHTHUPOBAHO Ha (JOPMUPOBAHUE Y OOYHAIOIIMXCSI MUPOBO33PEHUYECKON OCHOBBI
1. oHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepualibHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPTaHUYECKOT0 MUPa, 00YCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IIPUPOIHBIX ABICHUHN IMyTEM IKCIIEPUMEHTA
U peIIeHUs TPOTUBOPEUYHM MEXKIy HOBBIMU (haKTaMHd € TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TaKke mpo0JeM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOydJaronmxcss MPUHITHIC MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIEp)KaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMHupoBaHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOMMX 0a30BO€ 3HAYEHUE JIJISI PA3IMYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUS TNpo0JjeM, TOMCKa, aHaliu3a W 00paboTKU
uHoOpMaIuU, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONICH BaXXHOE MECTO B IO3HAHUU
XUMHUH.

B mpakTuke mnpenogaBaHus XHMHHM KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU OMPEICICHUH
COJIEPKATEJIbHOW XapaKTepUCTUKU 1IeJIed M3y4YeHHUsl MpeAMEeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
NESATEIbHOCTH Y€JOBEeKa UM KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TCOPHUH XUMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHWS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIINiA, HEOOXOTUMBIX JJI MPUOOPETCHUS YMEHU
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEpUMEHTa, COOJIOJIEHUEM  TPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atumMm, coneprkaTelibHas XapaKTepUCTHKA LIeJIed U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TPHOPUTETAMH B CHUCTEME cpefaHero oOmiero obpazoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusl OOyueHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMHU
aKTUBHOTO TOJTYUYEHHsI 3HAHUIN M MPUMEHEHHS X B PEATbHOM JKU3HH JIJIsI PEIICHHUSI
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHUE
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanraiusi 00yJarommxcsi K yCIOBUSM TWHAMUYHO Pa3BUBAIOIICTOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMU M HX
NPUMEHEHHUEM;

dbopMupoBaHHe y OOYYalOUIMXCS  KJTIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jNYHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHUX MTPOIIECCOB HAa OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHM 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
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3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydarommxcss YyOeKIEHHOCTH B T'YMaHUCTUYECKOU
HaIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
PalMOHAIBHOTO MPUPOIOTIOJIB30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKK€ MNPUOOPETEHHs OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN obsacTi «EcrecTBeHHO-HayUYHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJAEPKXAHUE OBYYEHUSA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpenMeT opraHMYECKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. bytieposa, € ocHOBHbIE OJ0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccUpUKAIMK OpraHuyYecKkux BemiecTB. HoMmeHkmnatypa
OpraHUYECKUX COCIUHEHUW (CHCTEMaTHYeCcKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX NPEBPAILICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OPTraHUYECKHX BEIIECTB, HAOJIOICHUE W OIMCaHUE
JIEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX BEILIECTB IMPHU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (DU3MUECKHE M XUMUYECKHE CBOMCTBA
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJydeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUIIEH U MPOMUIECH —
MPOCTEUIINE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuun TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpATAllUM, OKUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [logydeHre CHUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psill. ALICTUIICH
— TPOCTEUIIMI MpeACTaBUTEh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuud THIPUPOBAHMS, TAIIOT€HUPOBAHMS, THAPATAIUH,
TOPEHMUS), MOJyYEHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, cTpoeHue, QpU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue u npumenerue. TOKCUIHOCTb apEeHOB.
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['eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIICKAIMMHA K Pa3IMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHbIii ra3 M HOIyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTkyu He(pTH, UX MPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBbIN
yToJib U IPOAYKTHI €0 MePEPadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHUE C 00pa3aMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuuu «HepToe»
U «YTOJb», MOJAEIUPOBAHNE MOJIEKYJ YIJIIEBOAOPOAOB U TAJIOTEHONPOU3BOAHBIX,
IPOBEJCHUE IPAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEILIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucnopoaconepxaiue opranuyeckue CoeUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHME CBOWMCTBA (peakuWd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyecknue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTajUlaMM, KaueCTBEHHas peaklys Ha MHOIrOaTOMHbIe crnupThl). [leficTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

deHom: CTpOoCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemouwvl. DoOpMaNbIETUl, alETAIbICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKIUU OKHMCIEHHS M BOCCTAHOBJIECHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MTpeIeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3nvecKre 1 XMMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJIacca KUCJIOT, peakiius dTepuduKaIum), nojydeHue u npumeHenue. CteapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCUQUKanuus ~— yINIEBOAOB  (MOHO-, JHU- W
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
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MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHe TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHHUE, OMOIOTrHYecKast poJib.
®dotocunre3. PpykTo3a KaK U30MEp TIIOKO3bI.

Kpaxman u menniono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl.  Pdu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHe JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4E€CTBCHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCICHUE ATaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINH).

A3oTcoepKale OpraHu4eckiue COeTMHEHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe oprannyeckue coeauHeHus. usndeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeauHEeHHS. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYECHHsI BEIIECTB M WX MPEBPAIICHUIA:
HAOJFOICHUE U ONMKMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JIEHATYpalus OCIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsS BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MeXnpeaMeTHbIX CBsI3ed MPU U3yYEHUH OPTraHUYEeCKOW XMMUU B
10 kjacce OCYIIECTBISIETCS YE€pe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: wMartepusi, DJHEPrus, Macca, aroM, OJIJIEKTPOH, MOJICKYJIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHonorus: MNHIIEeBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHHS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE MperapaThl, MaTEPHAIIBI U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMudeckux sneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEPUOaM.
3Ha4YeHUe MePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAsA, MeTajinyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. Wbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.
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[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaCcCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOE paBHOBecue. DaKTOpbI, BIUAIOIIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

Onextponutryeckas nucconuanug. CuibHbIe U ciiadble d5eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPaIbHas, IEJTOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHToB /. U.
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUM KaTaanu3aToOpa, ONPENEICHUE CPEABI PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATLHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEaKIUN».

Pacuérnblie 3anaun.

Pacuétel 1O ypaBHEHMSM XHMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMUYECKHE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIS
BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETA/UIOB (TaJloreHOB, CEpbl, a30Ta,
dochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnE Ba)XHEVIIMX HEMETAIIOB U KX COEUHEHHM.

Merannel. [lonoxenne meramnoB B [lepuonnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAIIJIOB.
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XUMUYECKHE CBOWCTBA BAXKHEUIUX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJe30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nonxyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLICHUN:
U3y4YeHUE KOJUIEKIMH «MeTayuibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJCHUE W OIMUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacu€rbl mMacchl BelecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IPUMECH.

XuMHs ¥ )KU3Hb

Ponp xumun B o0ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOoW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeNUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIIAX I[POMBIIIJIEHHOTO
ITOJTyYEHHUs] BXKHEUILINX BEILECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIBHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTe€puasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl JJIsl JIEKTPOHHUKH, HAaHOMAaTEpHUasbl, OPraHWUYECKUE WU MUHEPAIBbHbBIC
yaoOpeHus.

Xumus U 3J0pOBbE YEJIOBEKA: IIPaBHJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npernapaToB, IpaBuiia 6€30MacHOr0 UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmeld
HEOpraHW4YecKol XUMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHM, TaK U MOHATHH, SIBISIOMIUXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIe MOHSTHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, IHEPTHs, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKHE BEIMYMHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buonorus: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, TPOU3BOJCTBO
CTPOUTEIBHBIX MATEPHAJIOB, CEIIbCKOXO3IWCTBEHHOE IPOU3BOJICTBO, IHIICBAS
IPOMBINUICHHOCTh,  (papMaleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX TPErapaToB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMHCsl TPOTPAMM  CpPEIHEro oO0mEero o0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-JAEATEIbHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHsD Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4M€ MOTUBALIUU K O0YUYEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIHMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAMHU, MPUCYUIMMU LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMd POCCHICKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpolLieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIIEHUS JIMYHOCTHU
oOy4Jarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOyJaromuxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamIaHCKOTr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOM AESTEIBHOCTH IPU CO3AHUH YUEOHBIX
IPOEKTOB, PEIICHNH YUEOHBIX U IIO3HABATEIbHBIX 3314, BHIITIOJHEHUN XUMHUUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX [PU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTU TEOPUM U NPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKHU €CTh Pe3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTIMBBIX SKCIHEPUMEHTAIbHBIX  IOHCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeca U O3HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
UH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE ITOCJIEICTBHM 3THX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEeW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOIO/IeHUsT TIpaBui O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHmoTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PCEIICHUM NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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WHTEpeca K MPAKTUICCKOMY M3YUCHHUIO MPodeccruil pa3IuaHOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBAKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymield MpPoPEecCuu W peann3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
IPUPOIHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIATh UX;

HaJIMYUsl PA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YeJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpoOJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepHAIbHOM KYyJNbTYphl, PEIICHUU TJIOOATBHBIX MpoOJeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCHENTHOTO TPY/Ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
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MPOUCXOSIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HaY4HBIX (DAKTOB U UMEIOUIMXCS JAHHBIX C LIEJIbIO MOTYYSHHS TI0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAlIUAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEITEeIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS Y4EOHOTO Tpeamera «XuMHUsh» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)Karolue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky METOJ0B IO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC y4e€OHbIC NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome (dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH No3HABaTeJIbHBIMH
NeCTBUAMM:

1) 0a3oBble JJOrHvYecKmne JeicTBUSL:

CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl ACSITEIBHOCTH C ITIOCTABJICHHBIMU LIESIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM IMPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKKU TMOHSATUM W yCTAHABIMBATH WMX B3aWMOCBS3b,
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WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJICHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIe B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHHE XUMUYECKOW peaKIuu
— MPU PEUICHUM YUYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX NMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuui;

dbopMyIHpOBATh LS U 3a/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB
MTO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJISIipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWS, CIPABOYHBIE TIOCOOUS,
pecypcel MuTepHETa), aHamm3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB B (opM
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTH;
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(dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOMABI MPU TMOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OTNpEENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
uHpopMarmu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU pabOTE C XUMUYECKON
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3NUECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISIHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOU T€MbI B XOJE Maaora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EHTalUeil pe3yJIbTaTOB IO3HABATEJIbHON JESATEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUNA MyTEM COIJIACOBAHMS MO3UIMHA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBISATH CBOI I103HABATEIbHYIO
NeSTENIbHOCTD, Ompezensds e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TMpEAJaracéMblii ajiroOpuT™M JACHCTBUN TpHU
BBITIOJTHEHNH YYE€OHBIX U MCCIIEOBATEIbCKUX 3ajad, BbIOWpaTh Hanboee
3¢ (deKTUBHBIN CcrMoco0 HMX peHieHus ¢ Y4YETOM TMOJYyYEeHHUsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH I TEIILHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaX<aroT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUNA O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XMMHUU B IIO3HAHUU SIBICHUU ITPUPOJIBI,
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B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM MIJIsi PEHICHHs] TPAKTUYECKUX 3a]a4 M DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKall,
MU30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCOJIepKAIIUE€ COEOUHEHHUs, MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMSI); TECOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTepHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
dbopMys1 OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJ OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAIICKHOCTh HU3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCIMHEHHS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoit Homenknarype (IUPAC), a Taxke TpUBOAUTH TPUBHATHHBIC
Ha3BaHMs OTACJIBHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOMNWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbaeru, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHNH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. byTiepoBa ais o0bsACHEHHs 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
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c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMUYECKHE CBOWCTBA THUIMYHBIX NPEICTaBUTENIEH PpA3JIMYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, ITUJIEH, IPOIUJIEH, alleTUJIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, YTHJICHTJIUKOIb, TIIMIEPHH, (HEHOI,
alleTanbpAeTu, MypaBbUHasl U YKCYCHasl KUCIIOTHI, TIIIOK03a, KpaxMaJl, 1eJUTI0I03a,
AMUHOYKCYCHAasl KUCJIOTa), WUIOCTPUPOBATh N'EHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUI C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpMYJI;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroiyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHUS [0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB
WJIH TIPOYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMON 3HaHMN 00 OCHOBHBIX
METOJIaX HAayYHOTr'O MO3HAHUS, UCIIOJIb3YEMbIX B XMUMHUU IPU U3yUYE€HUU BEIIECTB U
XUMHYECKUX SBJICHUH (HAOM0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE),
UCTIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHMUA JUIS TPHUHITHS pPEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTyallMsIX, CBSI3aHHBIX C BeEUIECTBAMH U HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHH TIJIAHUPOBaTh M BBINOJHATH XHUMUYECKUH
OKCMIEPUMEHT (TIpEeBpaIllCHUs OPTaHMYECKHUX BEIIECTB MPU HATPEBAHUH, MTOTyICHHE
STHJIEHA U U3YYCHHE €TO CBOMCTB, KAUeCTBEHHBIC PEAKIIH OPTaHHUECKUX BEIECTB,
JeHaTypanus OSIKOB MPU HArpeBaHUH, IIBETHHIE pEaKIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM  000PYJOBaHUEM, TMPEACTABIATH PE3YyJbTATBl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aluCH YPaBHEHHWH COOTBETCTBYIOIIMX PEAKIUH U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopManuu, IHTepHET u ApyTux);

C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKHU
1EeJIecO00pa3HOro MNOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpenbl, OCO3HAaBaTh
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OITACHOCTh BO3J/ICHCTBHUSI HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX OPTraHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMCHBIIICHUSI ¥ TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIsT 00yYaronXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIAIIMX OOYYalONIMXCsA: YMEHHE HCII0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOTHON Cpelie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKIHA, PpPacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON pEeakiMu, XUMHUYECKOE pPAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacCChl BEUIECTB, 3aKOH COXPAHCHMSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM MCIOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATSIBHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMM BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;
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c(hOpPMHPOBAHHOCTh YMEHHIA HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEMIECTB (YrapHbld Ta3, YTJICKUCIBIA Ta3, aMMHaK, TaméHas
W3BECTh, HETAIEHAS N3BECTh, MUTHEBAS COJ/IA, MUPUT U IPYTHC);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKOU
CBs3M (KOBaJ€HTHAsl, MOHHAs, METAJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUAX, TUII
KPUCTAJUTMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIIpHas,
WOHHAs, METAJUTMYECKAs ), XapakTep Cpebl B BOAHBIX pACTBOPaX HEOPTAaHUICCKUX
COCJIMHECHUN;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEACIEHHOMY KIIacCy/TpyIie
COCIMHECHUH (IPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCHIBI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenneneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB XHUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTEMbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
U3MCHCHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIMHCHHHA IO TIEpHOJaM |
rpynmnam llepnoanueckoit cucremsl xumMmuueckux anemeHToB [1. 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPTAHMYECKMX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAaHUE TCHETHYECKOW CBS3M MEXIY HEOPTaHHMYCCKUMHU
BEIIIECTBAMH C ITOMOIIBIO YPABHCHHH COOTBETCTBYIONINX XUMHUYECKHX PEAKITN;

c(OpPMHPOBAHHOCTh YMCHHS KJIACCU(UIIMPOBATh XUMHUYCCKHUE PEAKIUU II0
pa3TUYHBIM TPHU3HAKaM (YUCITY M COCTaBy pEarupyromldX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHHA COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNThIBAs
YCJIOBHSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,;

cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAIOIIHIEC
KAUeCTBEHHBI COCTaB PAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;
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c(OPMUPOBAHHOCTh yYMEHHHM  PACKpPBIBATh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMUUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCT, YMEHUN XapakTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeXallllie B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHS! CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHINAIMAX WU
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACCOBast J10J1s BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH ra30B MpU
XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA HJIM O0BbEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3 (deKTa peaknnd Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe MpaBUiia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUN ITUTAHUPOBATH W BBHITIOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHHe TMEePOKCHa BOJOPOJia B MPUCYTCTBUU KaTallU3aTopa,
OTIpe/IeTIEHNEe CpPEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKITUH,
peakinuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
Temam «MeTamie»y U «HemeTannbsl») B COOTBETCTBHM C TMpaBWJIAMHU TEXHUKU
0€30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPECTaBISITh pPE3yJIbTaThl XUMHYECKOTO JKCIepuMeHTa B (opme 3ammcu
ypaBHEHUH COOTBETCTBYIOIINX PeaKIiii U (OpMYyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pE3ybTaTOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONyYaeMyl0 €3 pa3HBIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelibl, 0OCO3HABAThH
OMMACHOCTbh BO3/ICHCTBUS HA )KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJI0BEKA;

Ul O0Yy4aroUMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIUECTB M
XUMHYECKUX SIBJICHUN;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToUeuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

bopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne ii/m Kontpoabubie IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. byrneposa
Uroro no pazneny 3
Pasnea 2. Yraesogopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
99 HenpenenbHble yriaeBoJOPOIBI: AIKEHBI, 5 1
QJIKaTUECHBI, AJTKUHBI
2.3 ApoMaTH4ecKue yriieBoAOPOIbI 2
24 [TpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX nepepadoTka
Wroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Crupter. @enon 3
3.9 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 YrneBoast 3 2
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Hroro mo pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTuHEeHUs

4.1 AMHUHBI. AMUHOKHUCIIOTHL belku 3
Wroro mo pazneny 3
Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

30

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM undpoBbie
Ne i/ P Konrposbubie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepnonanueckas cuCTeMa XUMHUYECKUX 3
anemenToB 1. . Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Uroro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAaHUYECKUX U OPTraHUUYECKHUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 )Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

31

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
w/n Tema ypoka Beero Konrtposbnbsie IIpakTnueckue f:syqe}mﬂ :)Iﬁlc)l;l:sOBaTenbnme
padoThI padoThI pecypest
1 [Ipeamer opranu4ecKor XuMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenuit A. M. Bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kiaaccudukanuu
3 opraHuueckux semectB. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUECKUHN PSJL
5 MeraH u 3TaH — npocTenmne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTuUieH U NPONWIEH — NpocTeine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
ATHJIEHA U U3yUEHUE er0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTminoyTanuen-1,3. [Tomydenue 1
CUHTETHYECKOTO KayuyKa U pe3UHbI
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AJNKHUHBL: cOCTaB U 0COOEHHOCTH
CTPOEHUSL, TOMOJIOTUYECKUH PSIL.

10 N
AlneTuieH — MpocTenInii
MPEJCTaBUTEINb AIIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTrueckas CBS3b yIrieBOJOPOIOB,
MPUHAIICKAIINX K Pa3IMYHBIM Klaccam
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rmepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KontponbHas padoTa no pasaeny
«YTIIEBOAOPOIBD)

17 [IpenensHbBIE OJTHOATOMHBIC CITUPTHI:
METaHOII ¥ 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb
U TIUIEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBONCTBA,
pUMEHEHHE

20 Anpneruapl: GopMaTbaeTHI U

areTanbaerug. AeTon
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21

22

OI[HOOCHOBHBIC MpEaACIbHBIC Kap6OHOBI)Ie
KHCJIOTBI: MypaBbUHAs U YKCyCHasd

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

24

25

26

MpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE

CnoxxHbIe 23(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEHEHHE,
OuoJsornyeckas pojb >KUPOB

27

28

29

30

VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxneiimme npeactaBuTeNu: TIOK03a,
¢bpyKTO3a, caxaposa

Kpaxman u nemironosa Kak IpupoJHbIe
MTOJIMMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHn4eckue
coenuHeHus»/ Beepoccuiickast
MpoBepoyHas pabora

OO6mrast XxapakTeprucTuKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeaunenuii / Beepoccuiickas
npoBepovHas pabora

31

AMWHEBI: METHJIAMUH U aHWUJINH
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AMUHOKHUCIIOTHI KaK aM(OoTepHbIe
OpraHUYECKUE COCAMHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentuasl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

33 OCHOBHBIE TTIOHSATHS XUMHHI

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

34 BBICOKOMOJICKYJISIPDHBIX COCI[PIHGHPIﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

35

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
uugpossie
o0pa3oBaTejibHbIE

pecypchbl

XVUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4yeckux 3iemeHToB /1. U.
Memnneneesa, X CBSI3b C COBPEMEHHOMN
TEOPHEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMUYECKHUX AJIEMEHTOB M UX COCMHEHUI
[0 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa
B Pa3BUTHU HAYKH

Ctpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas CBA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBHI.
MaccoBasi J10Jisl BEIIECTBa B PacTBOPE
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10

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanust XuMHUIeCKUX peakifii B
HEOPraHWYECKOW U OPraHUYCCKON XHUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAICHUS SHEPTUU TTPU
XUMUYECKHUX PEAKIIUSIX

Cxkopoctb peakiun. OOpaTUMbIC PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE

ITpaktrueckas padora Ne 1. « Biustaue

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DIEKTPOIUTHICCKAS TUCCOIHALIHSL.
[Moustre o BogopoaHOM moKkasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
['uaApoInu3 OpraHMYecKux U
HEOPraHUYECKUX BEHICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsaTue 00 anexkrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

14

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTnyeckre OCHOBbI XUMUW»
MerTansl, uX MOJIOKEHHE B

[lepronnueckoit cucreMe XUMUYECKUX
anemenToB 1. . MenaeneeBa u
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15

0COOEHHOCTH CTpOeHHUs aToMOB. O01IHe
(du3HUYeCKre CBOMCTBA METAILIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUH METaJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN

17

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIUHCHHI

XUMHUUYEeCKUEe CBOMCTBA IIUHKA, KeJie3a U UX
COCIMHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metainp»"

20

HCMGT&J’IJ’IBI, X IIOJIOKCHUC B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

22

23

du3nyeckue CBONCTBA HEMETAIIIIOB.
AnoTponusi HeMeTauioB (Ha IpUMEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIUHEHUU

XuMHYECKue CBOMCTBA a30Ta, (hochopa u
UX COEAUHEHUI

24

XHUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUS
1 UX COeTMHEHUH
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25

26

27

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COETUHEHUN

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teMe «HemeTamnabery. BerauciaeHus mo
YpPaBHEHUSAM XUMHUYECKHUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

ITpaktuueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Hemeramist"»

28

KonTtponpsHas pabora mo Temam
«Metamey 1 «HemeTamisn)

29

30

31

32

Heopr AHUYCCKUC U OPIraHHYCCKUC
KHUCJIOTHI. HeOpFaHI/I‘ICCKI/IG u
OpTraHN4YC€CKUC OCHOBAHUA

AMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xuMmuu B o0ecIieueHun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

[IpencraBnenus 00 0OIMINX HAYYHBIX
NPUHIUIAX POMBIIIUIEHHOTO TOJTY4YEeHUs
Ba)XHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEIIECCTB U MaTCpHUAIOB

XuMus U 30pPOBbLC UCIIOBCKA
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

3 4
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

1

TeOpeTI/I‘IeCKI/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

1.2

1.3

ChopMupoBaHHOCTb MPEACTABIECHUI O XUMUYECKOH COCTaBISIOIIECH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIA XUMUU B IIO3HAHWUH
ABJICHUM MpPUPOAbIl, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBLHOH TPAaMOTHOCTH, HEOOXOAWMOW IS
pelIeHUs] MPAKTUYECKUX 337ady U 3KOJIOTMYECKH OOOCHOBAHHOIO

OTHOILICHUA K CBOEMY 310POBbBIO U HpHpOI[HOfI cpeac

Brnanenue cucremMoll XUMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolIye HOHATHS (Monekyna, BaJICHTHOCT,
AIIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIEHMS, XMMHUECKas CBA3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OOBEM, YTIEpOAHBIN CKEJET,
GyHKUMOHAJbHAS ~ TpyIIa, pajukal, HW30MEpHs, H30MEpBHI,
TOMOJIOTUYECKUN PpALl, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- U
a30TCO/IepIKaIue COEAMHEHUs,, OMOJIOrMUECKH AKTHBHBIE BELIECTBA
(yrieBoapl, XKHUpbI, OEITKH), MOHOMED, TIOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs); TEOPUM M 3aKOHBI (Teopus
XMMUYECKOTro cTpoeHHsl opraHudeckux Bemects A.M. Bytineposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3bIK XUMHH, (aKTOJIOTHYECKUE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IOJYyYEeHHMH M 0€30I1acHOM
WCIOJIb30BaHUN BAXKHEHIIMX HEOPraHWYECKMX M OpPraHMYECKUX

BCIICCTB B 6BITy u HpaKTH‘{CCKOﬁ JACATCIIbHOCTH YCJIOBCKA

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC TIPU3HAKU
HOHSITI/II\/’I, YCTaHaBJIMBaTb nux B3aUMMOCBA3b, HUCIIOJIB30BaTh
COOTBETCTBYIOIIMEC IIOHATUA IIPU OINHWCAHHUU COCTaBa, CTPOCHUA U

MpEBPAICHUI OPraHMYEeCKUX COSIUHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHUHN UCMOIb30BaTh XUMUYECKYIO CUMBOJIHMKY
JUIS COCTABJICHHMSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaméHHoW) (GOopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUI
XUMHAYECKUX  pEakUHWi,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHWYEeCKUX BEIIECTB I WUIIOCTPAMd HX XUMHUYECKOTO H

MPOCTPAHCTBCHHOI'O CTPOCHU A
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1.5

1.5

1.6

ChopMupOBaHHOCT YMEHHUW YCTaHABIWBATh MPHUHAIC)KHOCTD
U3YYCHHBIX OPraHUYECKHUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K
onpenenéHHoOMy Kiaccy (Tpynne) CcoeluHEeHHi (YrieBOJOPOJbI,
KHCJIOPOA M a30TCOJACPIKAIINE COCIMHEHHS, BHICOKOMOJIEKYIISIPHBIC
COCJMHEHUs), JaBaTh WM Ha3BaHUsA 110 CHCTEMATHYECKOU

nomenkiarype (IUPAC)

CdopMupoBaHHOCTH YMEHUS ONPEAEIATh BUIbl XUMHUUECKON CBS3H B

OpPraHUYECKUX COSAMHEHUSIX (OJMHAPHBIE U KpaTHbHIE)

ChopMUpOBaHHOCT YMEHMsI TPUMEHATH: IIOJOXKEHUS TEOPHUHU
CTpOEHUs1 oprannyeckux Beniects A.M. bytnepoBa ansi 00bsiCHEHUs
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTABAa M CTPOCHMS; 3aKOH

COXpaHCHHA MACChI BCHICCTB

Yraesomoponbl.  Kucinopoacoaepxammue ©  a30TCOAEpKAIINE

OPraHu4CCKuUC COCANMHCHHA. BLICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

2.1

2.2

2.3

ChopMupoBaHHOCTH YMEHHI TNPHBOAWTH TPHUBHAIBHBIC HAa3BaHUS
OTJCJIBHBIX OPraHUYECKUX BELIECTB (ITHIIEH, MPONWIEH, aleTUJIeH,
ATUJICHIVIMKONb, TIMLEPUH, (eHon, (opmManblierns, ameranbIeru,
MypaBbHHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIMHOBAas KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYyKTO3a, Kpaxmai, LEeIi0J03a,

TJIAIIHH )

CdopMupoBaHHOCTh YMEHUN XapaKTepuU30BaTh COCTaB, CTPOEHUE,
buznyecKkue M XUMHUYECKHE CBOMCTBA TUIMUYHBIX TMpEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH,
MpOMUIIEH, areTuiieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH3od,
METaHOJI, ITAHOJ, TUJICHTJINKOIIb, TIIUIEPUH, (EHON, alleTaIbICTU],
MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIFOK03a, Kpaxmall, LEeJUIJI03a,

aMUHOYKCYCHasl KUCJIOTa)

C(bOpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATE TCHECTUUYCCKYIO CBA3b
MCXKOY TUITHYHBIMHA MNpeaACTaBUTCIIAMHA Pa3InYHBIX KJIaCCOB
OpTraHU4YCCKUX BE€IICCTB YpaBHCHUAMU COOTBETCTBYIOIINUX

XMUMUYECKUX PEaKIUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYyIT

2.4

ChopMupOBaHHOCTH ~ YMEHHMS  XapaKTepU30BaTh  HCTOUYHUKHU
YIIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOAHBIN Ta3, Yrojb), CIOCOOBI
UX TepepabOTKM UM MPAKTHYECKOE MPUMEHEHHE IPOTYKTOB

nepepadoTKu

XUMHA U )KU3HB. PacuéTnl
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3.1

3.2

ChopMHpPOBaHHOCT, YMEHHH BJIaJIeTh CHUCTEMON 3HaHUU 00
OCHOBHBIX METO/IaX HAyYHOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMUU
IpH M3YyYCHUU BEIIECTB W XWMHUYECKUX SBJICHUN (HaOJIOICHUE,
U3MEPEHHE,  OAKCIIEPUMEHT,  MOJICIMPOBAHUE),  HCIOIb30BATH
CUCTEMHbIC XUMHUYECKHE 3HAHUA I TPUHATHS pEIIeHUd B
KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU M UX

MMPUMCHCHUCM

CdopmMupoBaHHOCTh yMEHHUW COONIOAATH MpaBUJA IOJIb30BAHUS
XUMUYECKON TMOCYAOU M JIA0OpAaTOPHBIM OOOPYIOBAHUEM, a TAKKE
IpaBmJIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU

110 BBIIIOJTHCHHUIO na6opaToprlx XUMHNYCCKHX OIIBITOB

3.3

3.4

CdopMupoBaHHOCTb ~ YMEHUW  IUIAHUPOBATh M BBINOJHSATH
XHUMUYECKHI JKCIIEPUMEHT (IIPeBpallleHHs] OPraHUYeCKUX BEIICCTB
IIPM HArpeBaHMH, IIOJYYECHHE OTUICHA M H3Y4YCHHE €ro CBOWCTB,
KauCCTBCHHBIC PCAKIHMU OPraHnuvYCCKUX BCIICCTB, JAC€HATypalud
OCJIKOB NP HArPEBaHUM, [[BETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUHU
C TIpaBUJIaMU TEXHUKU O€30MaCHOCTH MPHU OOPAIEHUH C BEIECTBAMHU
U 7abOpaTOpHBIM O00OPYJIOBaHUEM; TIPEICTABIATh PE3yJIbTAThI
XUMHYECKOTO O3KCIIepUMEHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (HOpMyIHpOBaTH BBHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

CdhopMupoBaHHOCTH ~ YMEHUH  TPOBOAWTH  BBIYUCIEHUS  TIO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA HCXOTHOTO
BEIIIECTBA WM TPOJAYKTAa PEAKIMU O M3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O M3 UCXOAHBIX BEIMIECCTB UJIU ITPOAYKTOB peaKHI/H/I)

3.5

3.6

CdopmMupoBaHHOCTD YMEHHU KPUTUYECKU aHAJIN3UPOBATH
XUMUYECKYI0 MH(OpMAIHIO, MOIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoil nH(popmaryu, cetb THTEpHET U ipyrue)

ChopMupoBaHHOCTH yMEHHI COOMIOJaTh MpaBHiIa HKOJIOTHYECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JESATEIHHOCTH B
LEIAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAKOLIEH NPUPOIHOU
Cpellbl, OCO3HABATh OMACHOCTh BO3/EWUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpeAEIEHHBIX OPTraHUYECKUX BELECTB, IOHUMAs CMBICII [T0KA3aTeNs]
ITAK (npenenbHO AONYCTUMOM KOHUEHTpALMHM), IMOSCHATh Ha
IpUMEpPax CHOCOObl YMEHBIIEHHS] M NPEAOTBPALIEHUS UX BPEIHOTO

BOS,Z[CP'ICTBPIH Ha OpraHus3M 4Yc€JIOBCKa




11 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

1

11

1.2

1.3

1.4
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IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucremMoii XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHYECKHUH  DJJIEMEHT, aToM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCJICHHWSI, XMMHUYECKass CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakuuit (OKMCTTUTEIIBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), paCTBOD, AIEKTPOJIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOIMAIUsA, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM pEaKUHH, XHWMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS DIIEKTPOIUTUUECKOM
quccormanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpPaHEHHS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJyYCHUU U
0€30MacHOM HCIIOJIb30BaHUHU BAXKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3alMOCBS3b W3YYECHHBIX IOHSATUH, NPHUMEHATH COOTBETCTBYIOIINE
MOHATHSL TPU OMNHCAHUM CTPOEHUS U CBOICTB HEOPraHWYECKUX
BELIECTB M MUX NPEBPAIICHUI; BBISBIATH B3aUMOCBS3b XUMHUYECKHX
3HaHUH ¢  MOHATHAMH M TPEACTABICHUSIMU  JPYTHX

C€CTCCTBCHHOHAYYHBIX IIPCIMCTOB

Bnangenne OCHOBHBIMH METOJaMU HAay4YHOTO TO3HAHUA BCHICCTB U
XUMHYECKHUX SBJICHUM (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

ChopMHUpPOBAaHHOCTh, YMEHUHW OMPENEATh BAJEHTHOCTh W CTEINEHb
OKHCJICHUSI XHMHMYECKUX DJJIEMEHTOB B COCIMHEHHUSX PA3IMYHOIO
coCTaBa, BHJ XUMHUYECKOM CBsI3M  (KOBQJICHTHAsl, HWOHHAs,
MeTaJUIM4ecKasi, BOJIOPO/IHAsA) B COCTUHEHUSIX, TUIl KPUCTATNIMYECKON
PEIETKH KOHKPETHOIO BEIIeCTBA (aTOMHasl, MOJIEKYJIsipHas, HOHHA,

MeTaJUTHYecKas)
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1.5

1.6

CdopmupoBaHHOCTH YMEHHI ONpEAEIATh XapaKTep CPebl B BOJHBIX

pacTBOpax HCOPraHU4ICCKUX COC,Z[I/IHCHI/Iﬁ

ChopMUpOBaHHOCTh YMEHHS KIacCH(DUIUPOBATh XUMHUYECKHE
pEaKIMK 1O PA3JIMYHBIM MIPU3HAKAM (YUCITYy U COCTaBY pearupyronmx
BEIIECTB, TEIIOBOMY J(QeKTy peakmuu, H3MEHCHHIO CTEICHEH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  yYaCTHUIO

KaTaJIu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHMH COCTAaBJIATH YPAaBHEHHS peakUui
Pa3IUYHBIX THUIIOB, MOJHBIE M COKpPANIEHHBIC YPaBHEHHUS pPEaKIIHid
WOHHOTO OOMEHA, YYUTHIBasl YCJIOBHS, MPU KOTOPBIX ITU PEAKIUHU

HUIYT 10 KOHLA

1.8

1.9

1.10

CdopmupoBaHHOCTH yMEHUH IIPOBOJIUTH peakuuu,
MO/ITBEP K IAOLIIE KayeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHMYECKUX BEIIECTB, PACHO3HABaTh OIBITHBIM IMYyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHHMUECKUX BEIIECTB
ChopmupoBaHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHUCIHTEIBbHO-
BOCCTAHOBUTEIBHBIX peakuui IOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca dTHX peaKInid

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH

XUMHYECKON peaklMy OT pa3iuyHbIX (JaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, YMEHHM OOBICHATH XapakKTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCMOCTH OT BHEIITHETO BO3ACHCTBUSA

(mpunnun Jle Hlatense)

2.1

OO01mas u HeopraHu4yeckasi XuMus

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch [leprogmdeckoro
3aKOHa JI.. Menneneena " JIEMOHCTPUPOBATH ero
CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYI0O W  MPOTHOCTHYECKYIO

byHKIIN

2.2

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapaKTEPU30BaTh  AJIIEKTPOHHOE
CTPOCHHME AaTOMOB XMMHYECKHUX 0JJIEMEHTOB |—4  mepuonoB
[lepuonnueckonn  cucTeMbl  XMUMUYECKUMX  dsemeHTtoB  J.M.
MeHieneeBa, UCIIOJIb3Ys MOHITHUS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIINY,
«IHEPreTUYECKNE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHMYECKUX AJIEMEHTOB U MX COCIMHEHUU MO MEpUoaaM U
rpynnaMm Ilepuogudeckoil cucTteMbl XMMHYECKUX 3ieMeHTOB JI.M.

Menneneena
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2.3

ChopMHUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) 00IINE
XMMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIICCTB  Pa3IHMYHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETUYCCKOM CBSI3U MEKIY
HEOPTraHWYECKUMH  BEIIECTBAMU C  TOMOUIBI0  YpaBHEHHMA

COOTBETCTBYHOIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

2.5

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh IMPUHAICKHOCTD
HEOPraHUYECKHX BEILECTB MO UX COCTaBY K ONpPENEIEHHOMY Kiaccy
(rpymre) coenquHeHui (MPOCThIe BEIIECTBa — METAUIBI U HEMETAILIBL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

ChopMupoBaHHOCTH YMEHUH UCITOJIB30BATh XUMUYICCKYHO CHMBOJIHKY
JUISE  COCTaBJICHUS (OPMYJT BEIIECTB M YPABHCHUH XUMHUYCCKUX
peakuuii, cuctemarnueckyto HomeHkIatypy (IUPAC) u tpuBnanbabie
Ha3BaHUSl OTJEJIbHBIX HEOPTaHWYECKUX BellecTB (yrapHblid ras,
YTICKUCIIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HETani¢Has W3BECTh,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

2.6

2.7

CdopmupoBaHHOCTh YMEHHUI XapaKTepU30BaTh (ONMUCHIBaTh) 00IIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB Pa3IMYHbIX
KJIACCOB, MTOATBEPK/1aTh CYLIECTBOBAHUE TEHETUYECKON CBA3U MEKIY
HEOPraHWYECKMMH  BEIIECTBAMU C  IIOMOLIBI0  YpPaBHEHHM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

CpopMHUpOBAaHHOCT, ~ yMEHUH  IUTAHUPOBATh W BBINOJHSATH
XUMUYECKUM JKCIIEPUMEHT (pa3lioKeHHE TMEepOKCHAa BOJOpOaa B
MIPUCYTCTBUU KaTaIN3aTOpa, ONPEAEIIEHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOUIBI0 YHUBEPCAIBHOTO HWHIMKATOpa, BIMSHHE Pa3IUYHBIX
(hakTOpOB HAa CKOPOCTh XMMHYECKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylb(]ar-, KapOoHAT- U XIJIOPUJ-
AHWOHBI, HA KATHOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a1a4
o Temam «MeTamnel» U « HemeTanishy) B COOTBETCTBUU C MMPaBUIIAMH
TEXHUKH O€30MacHOCTH TIpH OOpalleHMHd C BEHIeCTBAMU U
a0OpaTOpHBIM  00OPYJOBAaHHWEM;  TPEJACTABIATH  PE3yJIbTAThI
XUMHYECKOTO OKCIepuMeHTa B  QopMme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakiuii U (HopMyIHpoBaTH BBHIBOJBI Ha OCHOBE

3TUX Pe3yJIbTaTOB

2.8

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBWIA IOJIb30BAHUS
XUMUYECKON TMOCYA0H M JIa0OpaTOpHBIM O00OPYIOBAaHHUEM, a TaKKe
MpaBujIa OOPAICHHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSMHU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB
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2.9

ChopMUpOBaHHOCT ~ YMEHMH  XapaKTepHU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIINUE B OCHOBE ITPOMBIIIJIEHHOTO MOJy4YEHUSI CEPHOU
KHCJIOTBI, aMMHaKa, a TaKkke cpOpMUPOBAHHOCTH MPEACTABICHUNA 00
OOIMX HayyHBIX MPHHOMNAX M SKOJIOTMYECKHX MpolieMax

XUMHYECKOI'O IMTPOU3BOJACTBA

XUMHA U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, € (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW IS
pelleHrs TPAKTHUYECKUX 3aJady U HKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUH KPUTHUYECKH AQHAJIM3UPOBAThH
XMUMUYECKYI0 MH()OPMALUIO, MOJYyYyaeMyl M3 Pa3HbIX HMCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHUKalUu, ceTb IHTEpHET U 1pyrue)

3.3

3.4

CpopMHUpPOBAaHHOCTh YMEHHI COONIOAATh MpaBHJia HKOJIOTHUYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY M TPYJOBOM JEATEIBHOCTH B
LEISAX COXPAHEHUs CBOETO 3J0POBbSI M OKPY’KAKOIIEW NPUPOJHOU
Cpenbl

Oco3HaBaThb OMNACHOCTb BO3JEHCTBUS Ha JKUBBIE OPTraHU3MBI
ONpeAeNEHHbIX BEHIECTB, NOHMMAass cMbica Tnokazarens [IJIK,
MOSICHATH Ha IPUMeEpax CocoObl YMEHBIIEHUS ¥ IPEJOTBPAIICHUS UX

BpCAHOIO BO3ACHCTBHUS Ha OpraHu3Mm 4€JIOBCKa

3.5

ChopmMupoBaHHOCTH ~ yMEHHMH  NPOBOJUTH  BBIYUCIEHUA  C
HCIIOJIb30BAHNUEM IIOHATHUSI «MAaccoBas JI0JIsI BELIECTBA B PacTBOPE»,
O00BEMHBIX OTHOLIEHUH Ta3oB NMPH XUMHYECKHX PEaKIUSAX, MaCcChl
BelIeCTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIUU BEIIECTB,
TETIOBOTO A PeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHECPTHUN
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
1

11

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
TeOpeTI/I‘l€CKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU
Hpez[MeT OpFaHI/I‘ICCKOﬁ XUMHU: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B

IMOJIYUYCHHUH HOBBIX BCHICCTB W MATCPUAJIOB. TGOpI/Iﬂ CTPOCHUSA OPraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CtpykrypHble (OpPMYJIBl OpPraHUYECKHX BEMIECTB. ['OMONOTHA, H30Mepus.
XHAMHYECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSAX — OAMHAPHBIC U KPAaTHBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} Knaccnq)nxaunn OpraHn4CCKHX BCIICCTB

13

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHu4YCCKUX BCHICCTB

2.1

VYri1eBo10poasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHMWA psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENH allKaHOB: (DPU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHUss W TOPEHHSs), HAXOXKJCHHWE B TPHUPOJIE, TMOTyYEeHUE U

IIPUMEHEHHE

2.2

2.3

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psiA. DTHIEH U MPONUJIEH —
MPOCTEHIINE MPEJCTAaBUTENN AIKEHOB: (M3WYECKHEe U XMMHUYECKHE CBOWCTBA
(peakuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U
MOJINMEPU3ALIH ), TOJTyUYeHUE U IPUMEHEHHE

Anxanuensl: OyraaueH-1,3 u wmerunOyramuen-1,3: crpoeHue, BaxHEUIIHe
XMMHYECKHE CBOMCTBA (peakius nonuMepusanun). [loayyeHne CHHTETHYECKOTO

Kay4dyKa U PE3UHBI

2.4

2.5

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUAN Psl. AIICTHIICH —
MPOCTEUININIA TIPEICTABUTENIb AJIKHHOB: COCTaB, CTpPOCHHE, (U3MYECKUE U
XUMUYECKHE  CBOMCTBAa  (peakuMu THAPUPOBAHUS, TaJOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIYUYCHHUEC U MPUMCHCHUC

Apenbl. benson: cocraB, crpoeHue, (U3MUECKHE M XHUMHYECKHE CBOMCTBa
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), IOIY4YEHHE U MPHUMEHEHHUE.
Tonyon: cocraB, cTpoenue, GuU3NYECKUE U XMMHUYECKHE CBOWCTBA (peakluu
TaJIOTEHUPOBAHUS U HUTPOBAHMS), MOJyYEHUE U NpUMEHEHUEe. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YrI€BOAOPOAAMH, MPUHAIJICKAIUMU K

Pa3IMYHBIM Ki1acCcaM
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2.6

IIpuponHble HCTOYHHMKM YIIIEBOIOpPOJOB. IIpuponHbIi ra3 M MOMyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ nmpoucxoxaeHue. CrocoOwl nmepepaboTku HETH:
[IEPETOHKA, KPEKUHI (TEPMUYECKH, KaTaluTH4ecKuil), nmuponus. I[IpomyKTsl
nepepaboTku HeTH, X IPUMEHEHHUE B TPOMBIIIIICHHOCTH U B ObITY. KameHHbIi

YIoJib U MPOJYKTHI €r0 nepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANMHCHUA

3.1

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHON W 3TAaHON: CTPOECHHE,
¢du3nyuecKkue U XMMHUYECKHE CBOMCTBAa (peaklUMU C aKTHUBHBIMU METaJUIaMU,
raJIOreHOBOJIOPOJIaMH, TOPEHHE), MPUMEHEHHE. BOAOpOAHBIE CBSI3M MEKIY
MoJIEKyJ1aMH cUpToB. JleiicTBre MeTaHOJa U 3TaHOJIa HA OPraHU3M YelIOBEKa.
MHOroaToMHbI€ CIUPTHL. ITUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pusndeckue
U XUMHYECKHE CBOMCTBAa (B3aUMOJEWCTBHE CO IICIOYHBIMU METaJIaMH,
KaueCTBEHHAsl peaklvsi Ha MHOTOATOMHBIE CHUPTHI). JIeliCTBHE HA OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOeprHa U OTUJIICHITIUKOJIA

3.2

@DeHOT:  CTpOEHUE MOJICKYJB, (HU3WYecKHe W XWUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue penona

3.3

Anpaeruipl ¥ KeToHbl. DopManmbIeTrul, aleTadbJAeTu/l; CTpOoeHue, GU3nIecKue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCICHHS W  BOCCTAHOBJICHUS,

Kau4C€CTBCHHLIC peaKI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

3.4

O/IHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAsA U yKCYCHas
KHUCJIOTBI: CTpOeHHE, (hpu3nyeckre U XMMHUYECKHe CBOWCTBa (CBOMCTBa, oOmue
JUIS KJlacca KHUCIJIOT, peakuusi 3TepuUuKaluu), MOJy4eHHE M INPUMEHEHHE.
CreapuHOBas U OJE€MHOBAsl KMCIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

3.6

CI10XHBIC 3(1)I/IpI)I KaK IIPpOU3BOJHBIC Kap6OHOBI)IX KHCIIOT. FI/IJIpOJII/IS CJIOKHBIX
s¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonoruueckas poib
KHUPOB

VYraeBojsl: cocTaB, Kiaccudukanus yriaeBoJoB (MOHO-, IU- U MOJIHCAXapU/Ibl).
I'moko3a — mpocTeilimuil MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢bu3MvYecKne W XHUMHYECKHE CBOWCTBA (B3aWMOJEHCTBHUE C THUIPOKCHIOM
memu(ll), okucieHme ammmauyHbIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OpPO’KEHHUE TIIIOKO3bI), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHUE,
ouosornueckas posb. Porocunte3. OpykTo3a Kak U30Mep TIIOKO3bI. Kpaxman
U 1eJUTI0JI03a KaK MpupoJHble noaumepbl. CTpoeHHe Kpaxmalia U LEeJUTI0JI03bI.
dusnyeckue U XUMHUUYECKHE CBOMCTBA KpaxMmana (THAPOIM3, KaueCTBEHHAas

peakius C HOJIOM)

A3oTcoaepKallie OpraHnyecKue CoeAMHEHUs
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4.1

4.2

AMMHOKHCIOTBI KaK aM(bOTepHBIe OpraHn4€CKUC COCOUHCHUA. dusnyeckue u
XHUMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha ImpumMepe FJIPIHI/IHa). buonorngeckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumel
benku kak mOpUpOIHBIE BBICOKOMOJEKYJApHbIE coeauHeHus. [lepBuunasi,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBA OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOMONEKyYJIIpHBIE COSMHEHMS

5.1

5.2

11 KIIACC

OCHOBHBIC TOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/If/'Ii MOHOMCD,
IIOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb MMoJIMMEpuU3alum, cpeaHssa
MOJICKYJISIpHAd Macca. OCHOBHBIE MCTOAbl CHUHTC3a BBICOKOMOJICKYIIAPHBIX

COGI[I/IHGHI/If/'I — [MoJIMMEpHU3alnAa U IMOJUKOHACHCAI A
9KCHCpI/IMCHT8.J'IbHBIe MCTOAbl H3YYUYCHUS BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa311aM1/1 NpupoOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMace, KayuykoB. [loidyueHre CHHTeTHYECKOrO KayuyKa U PE3UHbI

Kon
1

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

TeopeTnueckre OCHOBBI XUMUHU

11

1.2

1.3

Xumudeckuit snemMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHAS 000JI0UKA.
DHepreTUyecKre YPOBHH, OyPOBHU. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacnpeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

MEPBLIX qupréX IEepruoaoB. 3J'IeKTpOHHa$[ KOH(l)I/II‘ypaLII/ISI aTOMOB

[lepuoanueckuii 3akoH u Ilepumonnueckas cucreMa XMUMHYECKUX SJIEMEHTOB
J .. Menneneea. CBsi3b nepuoudeckoro 3akona u [lepuoanueckoii cucremsl
XUMHYECKHX 371eMeHTOB J[.M1. MenneneeBa ¢ COBpEeMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKUX JJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPyNIaM U TepUOIaM.

3HauecHUE NEpUOANYICCKOr0 3aKOHA B Pa3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJISipHAsE M TOJSpHAas, HWOHHas, MeTayuinyeckas). VoHbI:
KaTHOHBI M aHUOHBL. MeXaHW3Mbl 00pa30BaHHUS KOBAJICHTHOW XHMHYECKOU

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoaHast cBs3b

1.4

BanentHoCTh. DnekTpooTpuIaTENbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemiecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA

COCTaBa BElIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
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1.6

1.7

BEIIECTB OT THUIA KpUCTAUIMYecKoM pemérku. [loHsATHE O aucnmepcHbIX
cuctemax. VICTUHHBIE U KOJUIOWJHBIE pacTBOpbl. MaccoBasi J10Jsl BEIlleCTBa B
pacTtBope

Knaccudukanus HEOPraHUYECKUX COETUHEHHI. Homenknarypa
HEOPTraHWYECKUX BEILIECTB

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHWYECKOW U OPraHMYECKON XMMHUHU. 3aKOH COXpPaHEHHUsI MacChl BEIIECTB,

3aKOH COXpPaHCHUS U MPEBPAILICHUA SHCPIUU ITPU XUMHUYECKNX PECAKIIHAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuMuueckoe paBHoBecue. DakTOphl, BIMAIOIIME Ha

COCTOSIHAE XUMHUUYECKOro paBHoBecus. [Ipuniun Jle [llarense

1.10

1.11

2.1

2.2

SHGKTpOJ'H/ITI/I‘leCKaSI Jucconuanusi. CunbHble U caa0ble QJICKTPOJIUTHI. Cpez[a
BOAHBIX PaCTBOPOB BCHICCTB: KHCJIIAA, HeﬁTpaﬂBHaﬂ, menoyHas. Peakuuu

HMOHHOTO 0OMeHa
OKHCITUTEIIEHO-BOCCTAaHOBUTEILHBIC PEAKITHH
Heoprannueckas xumust

Hemeramer. [Tomoxxenne HemeTauioB B [lepnoindeckoi cucTeMe XUMUIECKIX
sanemenToB J[.U. MenpeneeBa u 0cOOEHHOCTU CTPOCHHS aTOMOB. Du3HUecKue
CBOICTBa HEMETAJUIOB. AJUIOTPOMNHS HEMETAJIOB (Ha MpUMeEpe KHUCIOpOoAa,
cepsl, pocdopa u yrieposa)

XVMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJOreHOB, CEpbl, a30Ta,
docdopa, yriaepoma W KpeMHHS) U UX  COCIAUHEHUH  (OKCHOB,
KHCIIOPOJICO/ICPIKANUX KUCIIOT, BOJOPOAHBIX coeAwHeHHit). [IpuMeHeHHe

BaXXHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

2.3

2.4

Meramnsl. [lonoxenne mertamoB B Ilepmonnueckoil cUCTEME XUMHUYECKHX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 0007I04YEK
aToMoB MeTaiioB. O6mue puznyeckre cBoiicTBa MeTayioB. CrijiaBbl METaJIJIOB.
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB

XUMHUYECKHE CBOMCTBA BaXXKHEMIIMX METAJIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, IIHHK, XPOM, XKEJIe30, MeJlb) U UX coenuHeHuid. OO0mme

CrocoObl OTy4YeHUs! MeTaJUIoB. [IprMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'eHeTmueckas cBI3h HEOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K pa3JIMYHBIM

Kj1accaM

XUMHA U )KU3Hb




o1

3.1

3.2

3.3

Ponp xumum B 00€CTICUEHHH 3KOJIOTHYECKOW, IHEPTEeTHUYECKON M IHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEIUIUHBL. [[OHATHE 0 HAYYHBIX METOJIaX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ

[IpencraBnenus 06 0OMMX HAYYHBIX MPUHITUIIAX TPOMBIITUICHHOTO TOJYYCHHS
BAKHEMIIMX BEHIECTB. YEJIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BaKHEUIINE
CTPOUTEIIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHbIE MaTepHUalibl, KPACKH, CTEKIIO,
KepamMuKa, MaTepualibl JiJid JIEKTPOHUKH, HAHOMATEpHaJibl, OPraHUYECKUEe U
MUHEpaJIbHBIC YI00OpEHUS

XuMHUsT U 30pOBbE 4YeJOBEKa: MpaBWjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpermapaToB, TIpaBmia O0E30MacHOTO HCIOJIB30BaHUS TIPErapaToB OBITOBOH

XHUMHHU B HOBCGIIHCBHOﬁ KHU3HHU
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) Xumus. 10 kitace. / I'abpuensa O.C., Octpoymos W.I'., Ciankos C.A. — AO
«M3natennscTBO «IIpocBemenney, 2022. DnekTpoHHas Gopma yueOHUKA;

2) Xumust. 11 kmace. / I'abpuensa O.C., Octpoymos U.T'., Cnaakos C.A. — AO
«M3natennctBo «IIpocBemenuey, 2024. DnekrponHas opma yuyeOHHKA.

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1) Tabpuensu O.C., CnagxoB C.A. Xumus, 10 xmacc. Pabouast Terpanp K
yueOnuky O.C. I'abpuensana. ba3zosslil yposens. ®I'OC. — M.: IIpocBemenune, 2023.
— 144 c.;

2) I'abpuensa O.C., CnankoB C.A. Xumus, 11 kmacc. PabGouas TeTpans K
yueOnuky O.C. I'abpuensna. ®I'OC. — M.: [Ipocsemenne/Ipoda, 2023. — 176 c.;

3) I'adbpuensu O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumwus. 11 kiacc.
PaGouas tetpaas. bazossiit ypoBeHb. — M.: «IIpocBemenuey, 2021. — 96 c.;

4)T'abpuenssa O.C., JlpicoBa I'.I'. Xumusa. 10 xiacc. Ba3oBblii ypoBeHb.
[IpoBepounbie 1 KOHTPOJIbHBIE U paboThl. — M.: [IpocBemenue, 2023. — 144 c.;

5)T'aopuensa O.C., OctpoymoB WN.I'., Cmaako C.A. Xumusa. 10 kmacc.
PaGouas rerpaas. bazoBelii ypoBeHnb. — M.: «IIpocBemenney, 2023. — 96 c.;

6) Jopoupkun B.H. Xwummsa. 9-11 xnacc. KapmaHHBIH CcIpaBOYHHK. —
PoctoB u//1: JIernon, 2021. — 336 c.;

7) ET'D. Xumus-2024. bonbIioi cripaBoyHuK i oarotoku kK EI'D. / Tlox
pen. B.H. loponuskuna, A.I'. bepexnoii, T.B. CaxxueBoii, B.A. ®eBpaneBoii. 9-e u3.
— Pocros u//1: Jlernon, 2023. — 560 c.;

8) KaBepuna A.A., [Tuuyruna ['.B. Xumust (6a30BbIil ypoBeHb). Peanu3anus
00pa3oBaHUs: METOAMUECKOE TTocoOue st yuurtens / o pen. I'.B. [Tuayrunoit. —
M.: ®I'BHY «MucTtutyT cTpareruu pazsutus oopazoanusi PAOy», 2022. — 81 c.;

9) Ps6oB M.A. Xumus. 8-11 xmaccel. COOpHHUK OCHOBHBIX (DOPMYIL.
CnpaBounuk. J{ns mkonsHukoB 1 abutypueHToB. ®I'OC. — M.: Dx3amen, 2023. — 95
C.;

10) CaBunkuna E.B., JlormaoBa I'.Il. Xumuss B Tabiuiax W cxemax i
noarotoBku k EI'D. 10-11 knaccel. CnpaBounoe nocobue. — M.: ACT, 2023. — 159
C.;

11) CrpensaukoBa E.H., TpoeryboBa H.I1. KoHTposibHO-H3MEpUTEIbHBIC
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marepuaibl. Xumus. 11 kmace. PI'OC. — M.: BAKO, 2020. - 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. DnexTpoHHBIE MYJIBTUMEANNHbBIE U3TAHMSL:

- Xumus. 10 xnacc. DIEeKTPOHHOE MYJIbTUMENUWHOE U3JaHHE K YUECOHHKY
0O.C. T'abpuensna «Xumus. 10 kimacen, CD 1,

- Xumus. 11 knacc. DNEKTpOHHOE MYJbTUMEOUHHOE M3JaHUE K Y4EOHUKY
O.C. T'abpuensina «Xumus. 11 kimace», CD 1.

2. DNEeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI, TOMYIIICHHBIE K UCIOJIB30BAHUIO
Ipy peain3alliid MUMEIOIINX TOCYAApCTBEHHYIO aKKPEAUTAIUI0 00pa3oBaTEIbHBIX
IIporpaMm HayajabHOTO 00IIEr0, OCHOBHOI'O 00IIIET0, CpeaHEro 001Iero 0opa3oBaHms
npukazoM MunnpocsenieHus: Poccuu ot 23.07.2025 Ne 551:

- Xumus. 10 (11) xknmace. — ®I'AOY BO «I'ocynapcTBeHHBIN YHUBEPCUTET
MIPOCBEIICHUS;

- Tpenaxep «O6mako 3Hanu». Xumus. 10 knacc. — OO0 «Puzukon Jlad»;

- Tpenaxep «O6mako 3Hanu». Xumus. 11 kmacc. — OO0 «Puzukon Jlad»;

- Xumus, 10-11 knaccel. — TAOY BO MI'TIY.

3. OTKpBITHIE 00IIEIOCTYITHBIE 00pa30BaTEbHbIE MaTEPUAIIbl, PA3MEIICHHbBIS
Ha MHPOPMAITMOHHO-00pa30BaTeIbHBIX MMOpTAIaX:

http://school-collection.edu.ru/ -  «Emunas  komutekuus  [{udpoBbix
OO6pazoBatenbHbix  PecypcoB» (Habop UM(POBBIX pecypcoB K ydeOHUKam
O.C. T'abGpuensina);

https://m.edsoo.ru/ — bubaroTreka 1UppPOBOro 0Opa3oBaTEIHLHOIO KOHTEHTA
(bubnmoreka 11OK);

http://school-collection.edu.ru/catalog/ — Enaunas xosutekiuss 1UGPOBBIX
00pa3oBaTeIbHBIX PECYypPCOB;

https://urok.apkpro.ru — OomenocTynHas OecriaTHas OnOIHoTeKa U(MPOBOTO
00pa3oBaTeIbHOIO KOHTEHTA IT0 BCEM TEMaM IIKOJIBHOU MPOrPaMMBbI;

https://nsportal.ru/shkola/khimiya/library - OOpa3oBarenbHas coluaibHas
ceTh. X1UMHUS,

https://resh.edu.ru/subject/29/10/ - Poccwmiickasi 371€KTpOHHAs MIKOIA. XUMHUS,
10 kiacc;

https://resh.edu.ru/subject/29/11/ - Poccwmiickas 37€KTpOHHAs MIKOIA. XUMHUS,



https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://urok.apkpro.ru/
https://nsportal.ru/shkola/khimiya/library
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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11 kmacc;
https://testedu.ru/test/ximiya/ - OGpa3oBareiibHbIC TECThI. TECThI 10 XUMHH;
https://go.rosuchebnik.ru/search?query — Poccuiickuii y4eOHHK. XuUMUs

(Metonnueckas nomois. Beounapsi. Kypesl. Katanor);
https://uchitel.pro/ - Yuwmrensllpo. KoncmekTsl mo mnpenMery «XuMUs».
W3ydenne xumun mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3a71ay;
http://him.1september.ru/index.php — sxypHan «XuMus»;
http://him.1september.ru/urok/ — MaTtepuaisl K ypoKy. XUMHS;
http://www.chemistry.ru — JIMCTaHIIMOHHAs OJUMIKAZA 10 XHUMHH:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTEeNbHBIN MPOEKT.


https://testedu.ru/test/ximiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.chemistry.ru/
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