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IosicHuTe/ILHAA 3aIINCKA

Pabouast mporpaMma o XMMHUH Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus Il 00YyYarOIIUXCS
10-11-x xkmaccoB MBOY «TenbMmuHCKas cpeHsst o0eo0pa3oBareabHas mMKoja » paspadoTaHa B
COOTBETCTBHUH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHU# (eneparibHOTO
rocy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa CpeIHEro o0IIero oopazoBanus» (¢
W3MEHEHUSIMHU, BHECEHHBIMU NpuKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxkacHuu deaeparibHON
00pa3oBaTeNbHON MTPOrpaMMBbl CPEHETO 00IIEro 00pa30BaHUSY;

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka
OpraHu3aIH U OCYIIECTBICHHUS 00Pa30BaTEIbHON AESITEIHPHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HaYaIbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEIHEr0 00LIET0 0OPAa30BaAHUSI;

o Konnenuuu npenogaBaHus y4eOHOTo nmpeamera « XuMHs»;

o KoHuenuuu sK00ruyeckoro o0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

e CII2.4.3648-20 «CanutapHO-3MHUIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIMTAHUS U OOyY€HUSs, OTAbIXA U 03/JOPOBIICHUS AETEN U MOJIOJEKI,
YTBEP>K/ICHHBIX [TOCTAHOBJIEHUEM IABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBaHUS K OOECIIEUEHUIO
0e30macHOCTH M (Min) O€3BPEAHOCTH IS YesIoBeKa (aKTOPOB CPEebl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIaBHOT'O CaHUTAapHOro Bpaya oT 28.01.2021 Ne 2;

e yueOHOro ImaHa cpeHero o0mero o0pa3oBaHus, yTBEp)KIeHHOT0 nnpukazoM MbOY
«TenpmuHCKas cpeaHss oOueodpasoBarenbHas mkoiaa » ot 29.08.2023 roga Ne 236
«O0 yTBepXk/I€HUN OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbl CPEHETO OOIIETO
00pa3zoBaHus»;

e (enepanbHOil paboueil mporpamMmbl 0 y4eOHOMY MpeaMeTy «XUMHsD» 6a30BOTo
YPOBHSL.

Pabouas nporpamma opreHTHpOBaHa Ha L€JIEBbIE IPUOPUTETHL, CHOPMYINPOBAHHBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUA U B paboueil nmporpamme Bocnutanus MbOY
«TenpMHUHCKasE CpeIHss 00111€00pa3oBaTeIbHAS IIKOJIAY.

[IporpaMmMa o XuMUM Ha YpPOBHE CpeAHEro 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoit denepamumny,
TpeOOBaHMII K pe3ybTaTaM 0CBOCHUs (heaepaabHOi 00pa30BaTEIbLHON MPOTrpaMMbl CPETHETO
obmero oopazosanus (POIT COO), nmpeacraBineHHbIX B DeaepaqbHOM TOCY1apCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuerom Konnenuuu npemnogaBanus yaeOHOTO MpeaMeTa
«Xumusi» B 00pa3oBaTeIbHBIX OpraHm3aiusiax Poccuiickoit denepannn, peaTn3yronmXx OCHOBHEBIE
o0Opa3oBaTenbHbIe MPOTPAMMBI, U OCHOBHBIX MOJIOKEeHUN «CTpaTeruu pa3BUTHS BOCITUTAHUS B
Poccwuiickoit @enepanuu Ha nepuon g0 2025 roga» (pacnopsixenue [IpaButenscrea PO ot
29.05.2015 Ne 996-p).

OcHOBY MOJIX0/I0B K pa3paboTKe MporpaMMbl 0 XUMHUH, K ONPEAEICHUI0 00IIel CTpaTeruu
00y4eHHs, BOCITUTAHUS U PA3BUTHUS O0YJAOIINXCS CPEACTBAMHU YIEOHOTO TIpeaMeETa « X UMHSI»
s 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIENTyanbHbIe nosoxkeHuss ®I'OC COO o



B3aMMOOOYCIIOBJIEHHOCTH 1LI€JIeH, COAep KaHusl, pe3yabTaToOB 00y4YeHUs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTy4yaeMOe BHITYCKHUKAMHU 00111e00pa30BaTeIbHOM OpraHUu3aIliH,
SIBJIIETCS. HEOTHEMIIEMOM YacThI0 UX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPILNAIOIIUM ITAIIOM
peanu3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX [IEHHOCTEH, TIPUCYIINX
LIEJIOCTHOM CUCTEME XUMHUYECKOT0 00pa3oBaHus. DTH LIEHHOCTH KAaCAIOTCs MO3HAHMS 3aKOHOB
PUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHHS U OOIIIEH KYIbTYpPhI YEIIOBEKA, & TAK)KE IKOJIOTHUECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOAHOM cpee. Peannsyercs xumudeckoe
oOpa3oBaHue 00yUJalOIMMUXCs Ha YPOBHE CPEHET0 0011Iero 00pa3oBaHus CpeACTBaMU YIeOHOTO
npeaMeTa «XUMUs», COACPKAHUE U TOCTPOCHHUE KOTOPOTO ONPE/IEIICHEI B IPOTPaMMe 110 XUMUHU
C y4eToM crienu(UKH HAyKW XMMHUH, €€ 3HAYCHUS B IIO3HAHUH TIPUPOJIBI M B MAaTEPHATLHON
KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX [EJICH 1 MPUHITUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero od1iero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOM
LMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHON KynbTypbl. OHa BHOCUT CBOM BKJIAJ B
(hopMHPOBaHHE PAIIMOHATBHOTO HAYYHOT'O MBIIIJICHUS, B CO3/JaHUE IIEJIOCTHOTO TPECTABICHUS
00 OKpYy’KarollleM MUpPE KaK 0 €UHCTBE MPUPOJIbI U YeJIOBEKa, KOTOpoe GOopMUpPYETCs B XUMUU Ha
OCHOBE IIOHMMaHU$ BELIECTBEHHOI'O COCTAaBa OKPYKAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H
MEX1y CTPOCHHEM BELIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTSAMU IPUMEHEHUS.

TecHo B3aMMOEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHU CTajla HEOThbEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPY/1a U )KU3HU KaXKJ10T0
yyieHa obuiectBa. CoBpeMEeHHasi XUMUS KaK HayKa cO3MJaTesbHas, KaKk HayKa BBICOKUX
TEXHOJIOTUI HalpaBJeHa Ha PELIEHUE I100aJIbHBIX MTPOOJIEM YCTOHYMBOIO Pa3BUTHSA
YeJI0OBEYECTBA — ChIPHEBOM, SHEPIreTUYECKOM, MUIIEBO, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPAHBI
3JI0pOBBS.

B cooTBeTcTBUU ¢ 00IIMMU IENIMU M IPUHIIUIIAMU CPEAHEr0 00IIero o0pa3oBaHus Co/lepKaHe
npeameta «Xumus» (10-11-e knaccbl, 6a30BbIi YPOBEHb H3Y4CHHsI) OPHEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YYaOLINXCsl, HEOOXOJUMYIO UM IS
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B )KU3Hb COLUYMA,
MIPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETOCPEACTBEHHO C XUMHEH.

CocTaBisromuMu npeaMeTa « XUMHUs» ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUs» U
«O0m1ast U HeopraH1uyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS
OCHOBBI 0a30BOI HAYKH: CHCTeMa 3HAHHUH 110 HEOPraHMIECKON XUMUH (C BKIIFOUCHUEM 3HAHUIT U3
00IIei XMMHUH) ¥ OpraHNYecKoil XuMuu. @OPMUPOBAHUE TAHHOW CHCTEMbI 3HAHHW TIPH U3YYCHUN
npeaMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3Hsi BEIIECTB HA OCHOBE
OOIIMX TIOHSITHH, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranndeckas xuMus» U «O01as 1 HeoOpraHu4IecKast XUMHUSI
chopMUpOBaHa B IpOrpaMMe 0 XUMHUHM Ha OCHOBE CUCTEMHOT'O TIO/IX0/1a K U3YUEHHUI0 Y4eOHOTO
Marepuaia u 00yclIOBIeHA UCTOPUUECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHHUI Ha ONPEICIICHHBIX
TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHM4eCKOM XMMUU BEIIECTBA pacCCMaTPUBAIOTCS HA
YPOBHE KJIACCUYECKON TEOPHUHU CTPOCHHS OPTaHMYECKUX COCTMHEHUM, a TAaK)Ke HAa YPOBHE
CTEpEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTABICHUI 0 CTpoeHHH BemecTB. CBeaeHHs 00
M3y4aeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHUU — OT YTIIEBOJOPOJIOB JI0 CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUN. B Kypce opraHnueckoi XuMUM MOMy4aroT pa3BUTHE



c(OopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHus MEPBOHAYATIBHBIC MTPEICTABICHUS
0 XMMHYECKOH CBS3H, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB
OT UX CTPOEHHUS], O XMMUYECKOW pEaKI1H.

[Tos HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMuUs» 0a30BOr0 YPOBHS PacCMaTpPUBAETCsl N3yUCHHBIH
Ha YpOBHE OCHOBHOTO 0011ero 00pa30BaHus TEOPETHUECKUI MaTepuan U GakTOIOIrMUECKUe
CBEJICHMSI O BEIIECTBAX M XMMUYECKON peakuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHMu4ecKasi XuMUs» 00y4yarolUMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
MIEPUOINIECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOI0JIOTUIECKUX TO3UIIHH, TIy0Ke TOHATh
HCTOPUYECKOE U3MEHEHNE (PYHKIMHI 3TOro 3aKOHa — OT 00001aromel 10 00bACHSIOmEN U
IIPOTHO3ZUPYIOLICH.

Enunas cucrema 3HaHUI 0 BAXHEHIINX BEIECTBAX, MX COCTaBE, CTPOCHHUHU, CBOWCTBAX H
IMPUMCHCHUH, a TAKKC O XUMHNYCCKUX PCAKIHAX, UX CYIITHOCTU U 3aKOHOMCPHOCTAX NPOTCKAHUA
nononasiercs B Kypcax 10-x u 11-X K1accoB 3yieMEHTaMU CO/ICPIKAHUS, UMEIOIIIMHU
KYJIbTYPOJIOTHYECKUN U MIPUKIIATHON XapakTep. ITH 3HAHUS CIOCOOCTBYIOT TOHUMAHHUIO
B3aUMOCBSI3U XHMMUH C APYTUMH HayKaMH, PaCKPHIBAIOT €€ POJIb B IO3HABATEILHON U
MPAKTUYECKOH EATEIIEHOCTH YEIOBEKA, CIOCOOCTBYIOT BOCTIUTAHHUIO YBAKEHUS K TIPOLIECCY
TBOpYECTBA B 00JIACTH TEOPHU M MPAKTHUECKHUX NMPHUII0KEHUH XUMUH, TIOMOTAIOT BBITYCKHHUKY
OPHUCHTHPOBATLCA B O6HICCTBGHHO U JINYHOCTHO 3HAaYUMBbIX Hp06neMax, CBA3aHHBIX C XI/IMI/Ief/'I,
KPUTHUYECKH OCMBICIIMBATh HH(POPMAIUIO U IIPUMEHSTh €€ IS TOTIOJIHEHUS 3HAHUH, PeIIeHHsI
HUHTCJUICKTYAJIbHBIX U OKCIICPUMCHTAJIBHBIX UCCIICA0BATCIILCKUX 3a/1a4. B CJIOM COACPIKAHNC
y4eOHOro npeamera « XUMUsD TaHHOTO YPOBHS H3Y4EHUs] OPUCHTUPOBAHO Ha (hOpMHUpOBaHHE y
00yJaroIUXCcsi MUPOBO33PCHUECKON OCHOBBI [T TOHUMAaHUS (PHIIOCO(CKIX UACH, TAKUX KaK:
MaTepUalbHOE €IMHCTBO HEOPIaHUIECKOTO i OPraHMYECKOr0 MUPa, 00YCIOBICHHOCTh CBOWCTB
BCIHICCTB UX COCTAaBOM U CTPOCHUCM, ITO3HABACMOCTDb IIPUPOJHBIX SIBIICHUM IMIyTEM 3KCIICPUMCHTA
U pelIeHus MPOTUBOPEUU MEKIY HOBBIMU (haKTaMH U TEOPETUUECKUMU MPEANIOCHUIKAMH,
OCO3HaHHE POJIM XMMHUH B PEIICHUH SKOJIOTMUECKUX MPpoOJeM, a Takxke npodiaem cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX TEXHOJOIMH U MaTepUasIoB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATU3ALIMN 00 YyJaAIONTUXCSI IPUHSTHIS
MPOrPaMMO¥ 0 XHMHH TTOIXOJTBI K OMIPEICIICHUIO COACPKAHMS M IIOCTPOCHHS ITPEMETA
MpenrycMaTpuBaoT GOpMHUPOBAHHE YHHUBEPCATbHBIX YIEOHBIX NEHCTBHI, HMEIoIuX 0a30B0e
3HAYEHUE JIJIS PA3IMIHBIX BUJIOB JCSITEILHOCTH: PEIICHUS TPOOJIeM, IIONCKa, aHATN3a U
00paboTKku nHGOpMaIUH, HEOOXOAUMBIX IS TPHUOOPETEHUS OMbITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEATEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUY XUMHUH.

B mpakTuke npemnojaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, Tak U Ha
YpOBHE CpeTHET0 00111ero 00pa3oBaHus, IpU ONPeACIEHUHN COAEPKATEIbHON XapaKTepUCTUKU
LIeJIE U3Y4YEeHUS IPEIMETa HAIIPABICHUEM [IEPBOCTENIEHHON 3HAYMMOCTH TPAIAULIMOHHO
Mpu3HaeTCst GOpMUPOBAHNE OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUUECKON JIEATEIBHOCTH YENOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM
KyJIbTypbl. C METOJIMUECKON TOYKH 3PEHUS TAKOW MOXO0/T K ONMPEICIICHHIO LIeJIe N3y4eHUs
MIPEIMETA SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CoriacHo JaHHOI TOYKE 3pCHHUS TJIABHBIMU IIETISIMH U3YUCHUS MpeaMeTa « XUMHUs» Ha 0a30BOM
ypoBHe (10-11-¢ Kiacchl) SBISIOTCS:

e (OpPMHUPOBAHHE CHCTEMBI XUMUYECKUX 3HAHUM KaK BOXKHEHUIIICH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOU JIEkKAT KIIFOUEBBIE ITOHATHS,



byHIaMeHTaNbHbIC 3aKOHBI U TEOPUH XUMHUHU, OCBOSHUE SI3bIKA HAYKU, YCBOCHHE H
MMOHUMaHHWE CYIIHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa,
O03HAKOMJICHHE C UCTOPUEN UX PA3BUTHUS U CTAHOBJIEHUS,

e (OpMHUPOBAHKE M PA3BUTHUE MIPEICTABICHUA O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKINi, HEOOXOIUMBIX JJIsI IPUOOPETECHUS YMEHUH OPUECHTHPOBATHCS B
MHUPE BEIIECTB U XUMUYECKUX SIBICHUM, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKON U
MMOBCETHEBHOM KU3HH,

e DPa3BHUTHE YMEHHUU U CIIOCOOOB JEATEILHOCTH, CBI3aHHBIX C HAOIIOICHHEM U
00BSICHEHUEM XUMUYIECKOTO IKCIIEPUMEHTA, COOIIOICHIEM MPaBUiI 0€301acHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copepxaTenbHas XapakTepUCTHKA LIEJIEH U 3a1a4 U3y4EHUs IIPEIMETA B
IIporpaMMme 110 XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMU B
cucTeMe cpesiHero oouero oopazonanus. CeroiHs B NpenoJaBaHUy XUMUM B OOJIbILEH CTeNeHH
OTIAeTCs MPEANOYTECHHE MPAKTUYECKON KOMIIOHEHTE CO/IepKaHMs 00y4eHUs, OpUEHTHPOBAHHOU
Ha MOATOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHONM OpraHu3aliy, BiIaIeI0IIero He HabopoM
3HaHWi, a PYHKINOHAIBHON IPAMOTHOCTBIO, TO €CTh CLIOCO0AMH ¥ YMEHHUSIMH aKTHBHOTO
IIOJIy4YEHUS 3HAHUN U IIPUMEHEHUS X B PEAIbHOW JKU3HHU I PEILIEHUS IPAKTUUECKUX 3aad.

B cBsi3u ¢ 3TUM TIpU U3ydeHUU NIpeaMeTa « XMMHUSH JOMUHUPYIOIIEE 3HAUCHUE TPUOOPETAIOT
TAaKWeE LN U 3a]1a4U, KaK:

e ajanTanus oOy4YaroIIMXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIOILETOCS MHPA,
(dbopMHEpOBaHNE HHTEIUIEKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMO0Opa30BaHUIo,
COTPYIHHYECTBY, CAMOCTOSATEIILHOMY IPHHATHUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM,

e (opMupoBaHUe Y 00YYAIOIINXCSI KJIFOUYEBBIX HABBIKOB (KJIFOUYEBBIX KOMITCTCHIIN),
UMEOINX YHUBEPCATHHOE 3HAUCHHUE [T PA3IMIHBIX BUIOB JIEATEIILHOCTH. PEIICHUS
npo0ieM, IoUcKa, aHainu3a U 00paboTKU MH(POPMAIUH, HEOOXOAUMBIX JUIS
nproOpETEHNs OMBITa IEATEIFHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B TIO3HAHUHT
XUMHH, a TaKXKe /U1 OLIEHKHU C MO3ULMIA HKOJIOTHUECKON Oe30MTaCHOCTH XapakTepa
BJIMSTHUSL BEIIECTB M XUMUYECKHX TPOIIECCOB HA OPTaHU3M UYEJIOBEKa U MTPUPOIHYIO
cpeny;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYATbHBIX H TBOPYECKHUX
CHOCOOHOCTEH 00yUYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENILHO MTPHUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMH OTPEOHOCTSIMH, UCTIONH30BATh
COBpEeMEHHbIe HH(OPMAaLMOHHbBIE TEXHOJIOTUH JUIsl TOMCKA U aHajIu3a y4eOHOH U
HAYYHO-TIOMYJIIPHON MHPOPMALIMU XUMHYECKOTO COJICPIKAHHS;

e (opmupoBaHue U pa3BUTHE Y O0YUAIOIIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIIIIEHUS, HAa0TI01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOEHHO
HE0OXO0/IMMBI, B YACTHOCTH, MPH INIAHUPOBAHUU U MIPOBEIEHUN XUMHUECKOTO
IKCIIEPUMEHTA;

e BOCHHTaHUE Y 00y4aronmMXxcsl yOeKIeHHOCTH B TYMaHUCTHUECKOW HAPaBIEHHOCTH
XMMHH, €€ BYKHOH POJIM B PEIICHUH TJI00AIBHBIX POOIIEM palliOHATBHOTO
IPUPOIONIOIB30BAHMUS, TIOMOJTHEHUS YHEPTETHUECKUX PECYPCOB U COXPAHEHHS
MPUPOHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpEKHOTO OTHOIICHHUS K
IPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE MPUOOPETEHHS OIBITA UCIIOIB30BAHNUS
MOJTYYCHHBIX 3HAHHUW ISl IPUHATHS TPAMOTHBIX PEIICHHUH B CUTYAIIUSX, CBI3aHHBIX C
XUMHUYECKHMH SIBJICHUSMHU.



B yueOHOM mi1aHe cpeaHero o01ero oopa3oBaHus MpeaMeT «XuMus» 0a30BOro YpoBHS BXOAUT B
COCTaB MpeMETHOM obnacTu «EcTecTBeHHO-HAayYHbBIE TPEAMETBI.

OO0111e€e YKCII0 YacoB, OTBEACHHBIX I H3YUCHHS XMMUHU, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
obpasoBanus cocraisier 68 yacos: B 10-m kiacce — 34 yaca (1 yac B Hezeno), B 11-M kiacce —
34 gaca (1 gyac B HeaEIIO).

I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOHB3YIOTCSI y‘-IeGHI/IKI/I, ,IIOHYIJ_ICHHBIC K UCIIOJIB30BAHUIO HpI/I
peanu3aliy HMCIOIINX FOCYIapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbIX IIPOrPaMM
HAYaJIbHOTO 00IIIEro, OCHOBHOTO O0IIIEro, CPEeTHETO OOIIET0 00pa30BaHUs OpraHU3AIUSIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEIICHHUS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemnieHue"»,
e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3narenscTBo "[IpocBemenue».
DNeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO MPU PeaTn3aiuu
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTeNbHbIX IPOrpaMM HauyaibHOTO 00IIEro,

OCHOBHOTO 00IIIero, CpeHero odmiero oopasoBanus nprukazoM Munnpocsemenus ot 02.08.2022
Ne 653:

e DIEKTpOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. CpeaHee ooiiee
obpazoBanue. Xumus», 10-11 knacc, AO «M3aarenbctBo "IlpocBemenue’y,

o Tpenaxep «Obnaxo 3uanuity. Xumus. 10 kmace, OO0 «Duzukon Jlad»,

e Tpenaxep «O6mako 3HaHUN». Xumus. 11 kimacc, OO0 «Duszukon Jadby;

HJIaHpreMI)Ie pe3yJabTaTbl OCBOCHUSA yqeﬁﬂoro npeamerTa

JIMUHOCTHBIE PeE3YyIbTATDI

OI'OC COO ycranaBiuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHUST 00YJaIOMIUMUCS MPOTPaMM
cpeaHero obiero 0opa3oBanus (JITYHOCTHBIM, METANIPEAMETHBIM U MPeAMEeTHbIM). Hay4uHo-
METOJINYECKOW OCHOBOM ISl pa3pabOTKH IMIIAHUPYEMBIX PE3YyIbTaTOB OCBOECHUS ITPOrpaMM
CpeaHero o0Iero oopazoBaHus SABISETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CUCTEMHO-AEATENHLHOCTHBIM MOAXOJ0OM B CTPYKTYpPE TUYHOCTHBIX PE3YJIbTATOB
OCBOEHUS IIpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 001iero o0pa3oBaHus BbIIEIECHbI CIEAYIONINE
COCTAaBJISIIOLIHE!

e OCO3HaHHUE 00YUYAIOUIMMHUCS POCCUHCKOM Irpa)/1aHCKOW UAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBLHOCTH M CaMOOIIPEIETICHHIO;

e HaJM4YHe MOTHUBALMH K 00Y4EHHUIO,

e IIeJIEHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI TMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW ¥ UCTOPUYECKUX TPATUIMKA 0a30BOIl HAYKH XUMMUHU;



e TOTOBHOCTH U CLIOCOOHOCTH OOYYAIOLINXCSl PyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
[IECHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, MPUCYIIMMH IIETIOCTHOW CHCTEME
XUMHUYECKOTro 00pa3oBaHMUs,

e HAJIMYHUE ITPABOCO3HAHUS IKOJIOTHUECKOM KYIBTYPHI U CIIOCOOHOCTH CTaBHUTH LIEIH
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMgHOCTHEIE PE3YyIbTAaThl OCBOCHUA IPCAMETA «XUMHUS JOCTUIalOTCA B CIUMHCTBEC yqe6H0171 u
BOCITUTATEIIbHOM ACATCIIBHOCTH B COOTBETCTBHUHU C T'YMAHUCTUYCCKUMHU, COOUOKYJIbTYPHBIMU,
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU U UJI€aJIaMU pOCCHﬁCKOI‘O rpaxIanCkKkoro O6H.[CCTBa,
IPpUHATBIMHA B O6H_I€CTBC HOpMaMu U IIpaBUJIaMH IIOBCACHUA, CHOCO6CTBYIOH_II/IMI/I mponoeccam
CaMOIIO3HAaHUs, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUA JIMYHOCTH O6y‘-IaIOH_[I/IXC$I.

JIMYHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMUS» OTpaxaroT c(OPMUPOBAHHOCTD OIbITA
MI03HABATEIbHON U MPAKTUYECKON JEATEIBHOCTH 00YUarOIMXCs [0 pealn3alluy MPUHSTHIX B
00111eCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH!

1) rpaskaaHCKOro BOCIHUTAHHUS

e OCO3HaHUS 00YYaIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHUS
K 3aKOHY U NIPaBOIOPSIKY;

e TPEACTABIICHUS O COLMAIBHBIX HOPMax M NPaBUIIAX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOM AESITEIbHOCTU IPU CO3JaHUM YU€OHBIX
IPOEKTOB, PELICHUU Y4eOHBIX U II03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

e CIIOCOOHOCTH NOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'yMEHTBI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJIOB Y4EOHOH 1eATeIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHHUSI:

e I[EHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HACJIEIUIO OT€UECTBEHHON
XUMHH;

e yBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U NMPAKTHUECKOTO TPUMEHEHUS
XHUMHUHU, OCO3HAHUS TOTO, UTO JOCTUKEHUS HAYKH €CTh Pe3yJIbTaT JJIUTEIbHBIX
HaOJIIOZICHUH, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/a
YUEHBIX U MPAKTHKOB,;

e WHTEpEca M MO3HABaTEIbHBIX MOTUBOB B IMOJYyYEHUU U MTOCIIECAYIONIEM aHATN3E
WH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS .

e HPABCTBEHHOI'O CO3HAHMS, 3THYECKOTO OBE/ICHHUS,;

e CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEIIEHNUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

e TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHILEH C IMO3HUINI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE ITOCIIEICTBUM dTUX ITOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPbI 310POBbS:



e TIOHUMAaHUS IEHHOCTEH 3/I0pOBOT0 U Oe30macHoro 00pasa sKU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOLICHUS K COOCTBEHHOMY (DH3HYECKOMY M ICHXUIECKOMY
3JI0pOBBIO;

e COOJIOJCHUS IPABHJI OE30IIaCHOTO OOPAICHHS C BEIIECTBAMH B OBITY, TOBCEIHEBHON
KHM3HU ¥ B TPYJOBOU JICATCILHOCTH,;

e TIOHMMAaHUS LCHHOCTHU MPABUJI HHANBHYATbHOTO ¥ KOJUIEKTHBHOTO OE30IIaCHOTO
TIOBE/ICHUSI B CUTYAIUSIX, YTPOXKAIOIINX 30POBBIO M )KU3HU JIIO/ICH;

e OCO3HAHUS MOCJICACTBUI U HEIPHUATHSI BPEAHBIX IPUBBIYCK (YIIOTPEOICHUS alIKOroJs,
HApKOTUKOB, KypEeHUSI);

5) Tpy10BOT0 BOCIIMTAHUSI:

e KOMMYHHUKATHBHON KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIIbCKON ACSITEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JICATCIHHOCTH;

e YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 33]1a4 COIUAILHON
HaMpaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

e HHTEpeca K MPaKTHUYECKOMY M3YYCHHUIO POPECCU pa3IMIHOrO POJia, B TOM YUCIIC HA
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XHUMHUH;

e YBaXEHUS K TPYIY, JIIOJSAM TPy/Ja U Pe3yiibTaTaM TPYAOBOM JNESITEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBHIyaTLHOW TPACKTOPUU 0OPa30BAHHUS,
Oyayuiei mpodeccuu u peaau3ai COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YU4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH
oOmrecTBa;

6) 3K0JOrH4ecKOro BOCIUTAHMSA:

e DKOJIOTHYECKH 11€TIECO00Pa3HOT0 OTHOIICHUS K PUPOJIC, KaK UCTOYHHUKY
CYILIECTBOBAaHMS KU3HU Ha 3eMIIE;

e TIOHUMAaHUs IIO0ATHHOTO XapaKTepa HKOJIOTUUECKUX TTPOOIIEM, BIUSHUS
DKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIIBHOW CPEJIBI;

e OCO3HAHUS HEOOXOAMMOCTH MCIOIB30BAHMS JOCTHKEHUN XUMUU ISl PEIICHUS
BOIIPOCOB PALlMOHAIIBHOTO IIPUPOIOIIOIB30BaHNS;

e AKTHMBHOTO HENPUSITHS JECHCTBUM, TPUHOCAIINX BPENl OKPYN AIOIIEH TPUPOIHON cperie,
YMEHHUsI POTHO3UPOBATH HEOIATOMIPHUATHBIE YKOJIOTUYECKHE TTOCIEICTBUS
MPEAINPUHUMAEMBIX JEHCTBUI U MTPEAOTBPALIATh UX;

e HAJIWYHUS PA3BUTOrO HKOJOTMYECKOIO MBILUICHHS, IKOJIOTUYECKON KYJIBbTYPBbI, OIbITA
JIEATEIIbHOCTU SKOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU B
MO3HABATENIbHON, KOMMYHUKAaTUBHOM U COIIMANLHOM MPaKTUKE, CIOCOOHOCTH U YMEHHUS
AKTHBHO MPOTUBOCTOSATH UACOJIOTUN XeMOpoOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

e C(pOPMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTHKH;

e TIOHHMMAaHUS CHEUPUKNA XMMHUU KaK HAyKH, OCO3HAHHUS €€ posid B HYOPMHUPOBAHUH
palMOHATIBHOTO HAYYHOT'O MBIIIUIEHUS, CO3aHNU 1IEJIOCTHOTO PECTaBICHUs 00
OKpY’KaroIlleM MUpPE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B O3HAHWN MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH MPoOIeM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

e YOEXJIEHHOCTH B 0CO00 3HAYUMOCTH XMMHH ISl COBPEMEHHOM IIUBUIIM3ALIUU: B €€
T'YMaHHCTUYECKOH HAIPaBICHHOCTH U BaKHOM POJIM B CO3/IaHUM HOBON 0a3bl



MaTepuaIbHOU KYJIbTYphI, PEIICHUH TJI00ATBHBIX TPOOJIEM YCTOMUHNBOTO Pa3BUTHS
YEJI0OBEUYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUILIEBON M IKOJOTHUYECKOM
0€30MacHOCTH, B Pa3BUTUU MEIHUIIMHEI, 00CCTICYCHUH YCIIOBUH YCIICITHOTO TPYAa U
9KOJIOTUYECKH KOMGOPTHON KU3HH KaXI0T0 YjeHa OOIIECTRa,

e ECTECTBEHHO-HAYyYHON I'PaMOTHOCTH: TOHMMAaHUs CYIIIHOCTH METOJIOB IMO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOIB30BATh MOJy4yaeMble
3HAHMS JJIsl aHATN3a U OOBSICHEHHUS SIBIICHUH OKPYKAIOIIEro MUPA U IPOUCXOSAIINX B
HEM M3MEHEHUH, YMEHHS JIeJaTh 000CHOBAHHBIC 3aKIFOYCHHUS HA OCHOBE HAYYHBIX
($aKTOB ¥ IMEIOIIUXCS TAHHBIX C IEIBIO MTOJIYYCHHUS JOCTOBEPHBIX BHIBOJIOB,;

e CIOCOOHOCTH CaMOCTOSATEIILHO UCIOJIb30BAaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIUSX;

e HHTEpEca K MO3HAHUIO U MCCIICIOBATEIHCKON JACATEIHLHOCTH;

e TOTOBHOCTH H CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CAMOOOPA30BAHUIO, K
AKTHBHOMY ITOJTYYEHHUIO HOBBIX 3HAHWUU 110 XMMHH B COOTBETCTBHH C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

e HHTEpeca K 0COOCHHOCTSIM TPY/a B pa3IMYHBIX cepax npodeccuoHaIbHON
JIeSITENLHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeTanpeMeTHbIe pe3yIbTaThl OCBOSHUS YIeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAOT:

e 3HauyUMBbIe U (OPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINUXCSI MEXKIUCLIUIIIIMHAPHbBIE
(MeKTIpeIMETHBIC) OOLIICHAYYHBIC TIOHSTHSI, OTPAKAIOIIUE LIEIOCTHOCTh HAYYHOH
KapTUHBI MUPA U CTIEHU(PHUKY METOAO0B O3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepws, BEIIECTBO, SHEPTHs, IBICHHE, IPOIIECC, CUCTEMa, HayuHbIH (akT,
IPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIeI0BaHNe, Ha0II0IeHHE,
U3MEpEeHUE, SKCIICPUMEHT U JIIp.);

e YHHBEpCaJbHBIC YUeOHBIC NeHCTBUS (IT03HABATEIbHBIC, KOMMYHHUKATHBHBIE,
perysTUBHBIC), oOecreurBarone GopMupoBanne GyHKIMOHAIEHONW TPAMOTHOCTH U
COLMAIbHOW KOMIETEHIIMH 00yJaroIuxcs;

e CIOCOOHOCTH OOYYAIOIINXCS MCIIOJIb30BaTh OCBOCHHBIE MEKIUCITUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalIbHbIe YUeOHbIE IeHICTBHS B IO3HABATEIbHON U
COLIMAIbHON IPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIbTAThl OTPAKAKOT OBJIAICHUC YHUBCPCAJIbHBIMHA y‘Ie6HBIMI/I
IMO3HAaBATCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIITUBHBIMU I[CflCTBPI?IMI/I.

OBJ]aI[eHHe YHUBEPCAJIBbHBIMU y‘leﬁHl)IMl/l IMO3HABATCJIbHBIMU HeﬁCTBHﬂMH:
1) 6a3oBble JJOrHYecKHeE IeHCTBHS:
e CaMOCTOSITENILHO (POPMYIHPOBATH M AKTYaIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

e ONIpCACATh HCIIU ACATCIIBHOCTH, 3a/iaBasi MapaMETpPbl U KPUTCPUHN UX JOCTUKCHHA,
COOTHOCHUTH pPE€3yIabTaThl ACITCIBHOCTH C ITOCTABJICHHBIMHU LICISIMU,



e HCHOJIb30BATh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIAEISATh
XapaKTepHbIC IPU3HAKU MOHSITUH U YCTAHABJIMBATh UX B3aMMOCBA3b, UCIOJb30BATh
COOTBETCTBYIOIINE TOHSITHSI JIJISI OOBSICHEHUS OT/ACIHHBIX (P)AKTOB U SIBIICHUH;

e BBIOMPATHh OCHOBAHUS U KPUTEPUH TSI KIAaCCU(PUKAIIMU BEIIECTB U XMMHUYECKUX
peakuuii;

e YCTaHABJIMBATH NPUUYMHHO-CJICACTBEHHBIE CBA3M MEXKY NU3y4aeMbIMU SBJICHUSAMM,

e CTPOHTH JOTHUECKUE pacCyXAcHHs (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B paCCMaTPUBAEMbBIX SIBJICHUSX,
(GbopMyITUPOBATH BEIBOJIBI M 3aKITFOYCHHUS;

e IPHMEHATH B IIPOLIECCE [TO3HAHUS UCIIONIB3YEMbIC B XUMHUHM CHMBOJIMYECKHE (3HAKOBBIE)
MO/IEITH, PEOOPa30BBIBATH MOJICIbHBIC MPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI)
3JIEMEHTa, XUMHYecKas (hopMysia, ypaBHEHHE XUMHUECKOU PEAKIIMK — IIPH PEIICHUN
y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3a/1a4, TPUMEHSITh Ha3BaHHbIE MOJICIbHBIC
MIPEJCTABIICHUS JIJIS1 BHIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHYECKUX PEaKIUH;

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHSA

e BIJIJETh OCHOBAMH METOJOB Hay4YHOTO MO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHUi;

e (GopMyIUPOBATH EH U 33]]a49H UCCIICIOBAHUS, HCIIOJIH30BATh IOCTABJICHHBIC U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBHI JIUIsl POPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKJICHHI;

e BJAJCTh HABBIKAMU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U MPOBEACHUS YUCHUUECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HA0II01aTh 33 XOJI0M IIpoliecca,
CaMOCTOSITEIILHO TIPOTHO3UPOBATH €r0 Pe3ybTat, (GopMyIHpoBaTh OOOOIICHS 1
BBIBOJIbl OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJbTATOB UCCIEIOBAHMS, COCTABIIATh
000CHOBaHHBIN OTUET O MPOJICIAaHHON padoTe;

e TPUOOpETATh OMBIT YYEHUUIECKON HCCIIEIOBATEIHCKOM 1 MPOEKTHON AESITeTbHOCTH,
MIPOSIBIISATH CTIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIbHOMY MOUCKY METOJIOB PEIICHUS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METO/IOB ITO3HAHMUS,

3) padora ¢ unopManmeii:

e OPHECHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX UH(POpMALNH (HAyIHO-TIOMYIISIpHAS
JUTEPaTypa XUMUYECKOTO COACPIKAHHUSI, CIIPABOYHBIC TOCOOHS, PECypChl HHTEPHETA),
AHAIM3UPOBATh MHPOPMAIIUIO PA3INYHBIX BUI0B U (OPM IPEACTABICHUS, KpUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEYUBOCTD;

e (opMyIUpPOBATH 3aMPOCHI ¥ IPUMEHATH Pa3INYHbIE METO/BI IIPU MOUCKE U 0TOOpE
uHpOpMaLuu, HeOOXOIMMOM [T BBIMOIHEHHS YU€OHBIX 33a]au ONpeIeIEHHOrO THIIA;

e TMpUOOpETaTh ONBIT UCIOIB30BAaHUS HH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM,;

e CaMOCTOSATEIbHO BHIOMPATH ONTUMAIbHYIO (POPMY IpecTaBIeHH HHPOPMALUH
(cxembl, rpaduKH, AUATPaMMBbI, TaOIHIBI, PUCYHKH U JIP.);

e HCIOJb30BaTh HAYUYHBIH S3bIK B KAUECTBE CPEACTBA MPH pabOTe C XUMUYECKOM
uH(pOpMAaIIHEil: MPUMEHATh MEXKIIPeIMETHbIE ((PU3NUECKHe N MaTeMaTHYeCKUe) 3HAKU U
CUMBOJIBI, (hopmyIibl, aOOpeBHATYpbl, HOMEHKIIATYPY;

e HCIIOJB30BATh U MPEOOPA30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OB.TIa)IeHI/Ie YHuBEpPCAJIbHBIMU KOMMYHHKATHBHBIMHA JeCTBUSIMMU .



e 3aJIaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1a€MOM TEMbI B XOJI¢ UAIOra U/WIIN JUCKYCCHH,
BBICKA3bIBaTh U7CH, GOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BHITIOJTHCHUS
MPEJI0KEHHOM 3a/1a4H;

e BBICTYIATh C MMPE3CHTAIMEH PE3yJIbTaTOB MTO3HABATEIIPHON JIEATEILHOCTH, MOTyYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOIHEHUU XUMUYECKOTO
9KCTIEPUMEHTA, MPAKTHYECKOW pabOTHI IO MCCIICIOBAHUIO CBOMCTB U3Y4aeMbIX
BEIIECTB, pPeaTM3aliuy YIeOHOTO MPOEKTa, U (hOPMYIUPOBATH BEIBOJBI 110 PE3yIbTaTaM
MIPOBEICHHBIX MCCIICIOBAHMM ITyTEM COTJIACOBAHUS IMO3UIIUI B X0/1€ 00CYKICHHS U
oOMeHa MHEHHUSIMH.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMU PETryJII TUBHBIMHA JeHCTBUSIMM .

e  CaMOCTOATENBHO IJIAHUPOBAThH M OCYIIECTBIIATH CBOIO [T03HABATEIbHYIO 1€ATEIBHOCTD,
olpeenss ee LeIH U 3a7a4, KOHTPOJIUPOBATh U 110 Mepe HEOOXOJUMOCTH
KOPPEKTHPOBATH NpeAaraeMblii alrOPUTM JIeHCTBHUI IIPU BBINOJIHEHUH Y4EOHBIX U
UCCIIEIOBATEIbCKUX 33/1a4, BBIOUpaTh Hanboee 3 GeKTUBHBIN crioco0 MX penIeHus ¢
Y4€TOM MOJTY4€HHUSI HOBBIX 3HAHUH O BELIECTBAX U XUMHUUECKUX PEAKIMSX;

e OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH EATEIbHOCTH Ha OCHOBE CaMOaHalIn3a 1
CaMOOLICHKHU.

HpeIlMeTHI)Ie pe3yJ11>TaT1>1
10-1 kiaace
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

e cOPMUPOBAHHOCTD MPEACTABICHUI O XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
Hay4YHON KapTHUHBI MUPA, POJIK XUMUU B ITIO3HAHWUH SIBJICHUN IIPUPOABI, B
(GbOpMUPOBAHUN MBIIIICHUS U KYJIBTYpPHI INYHOCTH, €€ (DYyHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOIUMOM ISl peIIeHUs TPAKTHUYECKHX 3aa4 U IKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBbIO U IIPUPOJHOM CPEJIE;

e BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOMOJIATal0IINE
HOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, SJIEKTPOHHAs 000JI0YKa aToMa, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHasi popmyia
(pa3BepHyTas ¥ COKpaICHHAs), MOJIb, MOJIIPHAS Macca, MOJISIPHBINA 00BEM, YTIIepOTHBIH
ckenet, GyHKIMOHAIbHAS TPYIINA, PaJAuKall, H30MEPUsl, U30MEPHI, TOMOJIOTHYECKUN
psAll, TOMOJIOTH, YTIIE€BOIOPO/IbI, KUCIOPOI U a30TCOAEPKALME COCAUHEHUSA, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIC COCTUHEHHUS); TEOPUHU M 3aKOHBI
(Teopust cTpoeHHs OpraHuYecKux BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHUsT MacChI
BeHIeCTB); SaKOHOMepHOCTI/I, CI/IMBOJ'II/I'-ICCKI/Iﬁ SI3BIK XUMUU, MHpOBOSSpqueCKHe
3HaHUS, JIKAIIHNE B OCHOBE MOHUMaHUs MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKUX
SIBJICHHH, (PAKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOYYECHUU U OE30ITacCHOM
MCTIOJIb30BAaHUHU BKHEHUIITUX OPraHUIECKHUX BEIIECTB B OBITY M MPAKTUYECKOM
JIeSITCILHOCTH YSJIOBEKA;

e CcpOPMUPOBAHHOCTH YMEHUH BBISABIATH XapaKTEPHbBIE MPU3HAKHU TOHATHH,
YCTaHaBJ'II/IBaTI) NX B3aUMOCBA3b, UCITOJIB30BATH COOTBeTCTByIOI]_[I/Ie IIOHSATUSA HpI/I
ONMCAaHUM COCTaBa, CTPOEHHUS U IPEBPALEHUIN OPraHUYECKUX COEIUHEHHI;

o CCbOpMI/IpOBaHHOCTI) yMeHI/Iﬁ HUCITIOJIB30BATh XI/IMI/I'—ICCKYIO CI/IMBOJ'II/IKy I COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpAIEHHO!H) (GOpMYJT OpraHHUECKUX



BEIIECTB U YPABHEHUN XMMHUYECKHUX PEAKIINH, U3TOTABIUBATH MOJETU MOJICKYI
OpPraHUYECKUX BEIIECTB JUIS WUTIOCTPAIIMN UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO
CTPOCHUS,

e CcpOPMUPOBAHHOCTH YMEHHI YCTaHABINBATH MPUHA/IJICKHOCTh U3yUYECHHBIX
OpPraHMYECKUX BEIICCTB [0 UX COCTABY U CTPOCHUIO K ONPEICICHHOMY Kiaccy/rpyrie
COeIMHCHUH (YrIICBOOPO/IbI, KHCIOPO U a30TCOMEPKAIINE COCTUHECHUS,
BBICOKOMOJICKYJIIPHBIC COSIUHEHHS), 1aBaTh MM Ha3BaHHS 110 CUCTEMATHYECKOM
nomenkiarype (IUPAC), a Tak:ke IpuBOANTH TPHBHAIBHBIC HA3BAHHS OTICIBHBIX
OpPraHUYeCKUX BEIIeCTB (3TUJICH, MPOIUIICH, alleTHIICH, STHIICHTJIMKOJIb, TJIUICPUH,
denon, popmanberu, aleTanbaerus], MypaBbHHasi KUCJIOTa, YKCYCHAsI KHCIIOTa,
OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LeJUTI0I03a,
TITHIHH);

e CcPOPMUPOBAHHOCTH YMEHUS ONPEACTSATH BUIABI XUMUYECKOU CBSI3U B OPTraHUUYECKUX
coenMHeHUAX (OMHAPHBIC U KPATHBIE);

e CPOPMUPOBAHHOCTH YMEHUS MPUMEHSTH TIOJIOKEHUS TEOPUH CTPOCHUS OPTaHMYSCKHUX
BeniecTB A.M. bytnepoBa /i 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOCHUS, 32aKOH COXPAHEHUS MACChI BEIIECTB,;

e CcpOPMUPOBAHHOCTh YMEHHUI XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHE U
XUMHUYECKHE CBONCTBA THITMYHBIX TPEICTABUTEIICH Pa3IMIHBIX KIIACCOB OPTaHUICCKUX
BerecTB (MeTaH, 3TaH, 3TUIICH, IPOIUIIEH, alleThuiieH, OyTraaueH-1,3, MeTuia0yTaanueH-
1,3, 6eH3o011, METAHOJ, STAHOII, STUICHTIINKOIIb, TIUIEPUH, (PEHOII, alleTalIbACTH]I,
MypaBbUHas U YKCYCHAsl KMCIIOTHI, TIIF0K03a, Kpaxmall, [eJITI0I103a, aMUHOYKCYCHAs
KHCJIOTA), WUTFOCTPUPOBATH TEHETHUYCSCKYIO CBA3b MEKy HUMH YPaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUi C UCIIOIb30BAaHUEM CTPYKTYPHBIX POpMyT,

e CPOPMUPOBAHHOCTH YMEHHS XapPAKTEPHU30BATh NCTOYHUKHU YTIICBOJIOPOTHOTO CHIPHS
(HedTh, IPUPOIHBIIA Ta3, YTOJIb), CIIOCOOBI HX MEPEPabOTKU U MPAKTHIECKOE
PUMEHEHHE MTPOAYKTOB NEPepadbOTKH;

e CcOPMUPOBAHHOCTH YMEHUI MPOBOIUTH BHIYUCICHUS 10 XUMUYECKUM YPaBHEHHUSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIECTBA WK MPOYKTa PEAKIIUH 10
M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIH MPOTYKTOB
peakuum);

e CcpOPMUPOBAHHOCTH YMEHHH BIAJETh CHCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX
HAYYHOTO ITO3HAHUS, UCTIOIB3YEMbBIX B XUMHUH TPU U3YYCHUN BEUICCTB H XUMHUYICCKHX
sBJIeHU# (HaOII0IeHHEe, H3MEPEHHUE, SIKCIIEPUMEHT, MOICIMPOBAHNE), HCIIOIb30BaTh
CUCTEMHBIC XUMHUYECKUE 3HAHUS IS TPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM,

e c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIATH MPABHIIA TTOJIH30BAHUS XUMUUECKON TTOCYI0N 1
1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiIa 0OpaIIeHus ¢ BEIIECTBAaMH B
COOTBETCTBUU C HHCTPYKIIMSIMH 10 BBITTOJTHCHUIO TA0OPATOPHBIX XUMHUYECKHUX OIBITOB;

e CcOPMUPOBAHHOCTH YMEHHH IJIAHUPOBATH U BBIIIOJIHATH XUMHUECKUN SKCIIEPHUMEHT
(mpeBpareHIs] OPraHMYECKUX BEIIECTB MPH HarPEBAHKH, TTOJYIEHUE ITUIICHA U
U3YYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIINN OPTaHUYECKUX BEIECTB, ICHATYPAIIHs
O€JIKOB MMPH HarpEBaHWH, [[BETHBIE PEAKIIMK OEIKOB) B COOTBETCTBHH C MPABUIAMHU
TEXHHUKHU 0€30MaCHOCTHU MPH 0OpAIICHUH C BEIIECTBAMHU U JTa00PaTOPHBIM
000pyI0BaHUEM, TTPEICTABISTH PE3YIBTATHl XUMHUECKOTO IKCIIEPUMEHTa B (popMe
3aMKCcH YpaBHEHUH COOTBETCTBYIOIINX peakiuii U (OpMYyIUPOBATH BEIBOJIBI HA OCHOBE
ATHX PE3yJIbTaTOB,;

e CcOPMUPOBAHHOCTHh YMEHUI KPUTUYECKU aHATM3UPOBATh XUMUYECKYIO HH(OpMAIIHIO,
MOJy9aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CpeCTBAa MacCOBOM HH(OPMAIIUH, HHTEPHET U

zp.);



e c(hOopMUPOBAHHOCTH YMEHUH COOJIIOATh MPAaBUIIA SKOJIOTUYECKU [EIeCO00Pa3HOr0o
MOBE/ICHUA B OBITY U TPYJOBOM ACSITEILHOCTU B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXKarolllel MPUPOJAHOIN Cpefibl, 0CO3HABATh OIACHOCTH BO3/IEHCTBUS HA )KUBbIE
OpraHU3MBbl OIPEEICHHBIX OPraHNYECKUX BEIIeCTB, oOHUMas cMbich noka3atens [1/1K,
HOSCHATH HAa IPUMEPAX CocoObl YMEHBUICHHUS U MPEIOTBPAILIECHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YeJIOBEKa,

e UL OOYYAIOMIKUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS. YMEHUE IPUMEHSATh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKUX SBJICHUM,

e JUISA CJIETIBIX M CTa00BHIAIIMX OO0YJAIOUINXCS: YMEHHE NCIIOIb30BaTh peibedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpains as 3anucu XuMudeckux GopMyi.

11-i kiaace
[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XUMHUsD) OTPaXKakoT:

e c(HhOpMUPOBAHHOCTH MPEJCTABICHHUIA: O XUMHUECKON COCTABIISIONICH €CTECTBEHHO-
HAayYHOU KapTHHBI MUPA, POJIM XMMHUH B ITO3HAHUHU SIBICHHUI TPUPOJIBI, B
(GOopMHPOBAHNYN MBIIIICHHUS U KYJIbTYPbI JUYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH,
HEOOXOAMMOM JIJIsl PELICHUS MPAKTUYECKUX 33/1a4 ¥ SKOJIOTHYECKH 00OCHOBAaHHOTO
OTHOILIEHHSI K CBOEMY 370POBBIO U IIPHUPOIHON CPEE;

e BJAJICHUE CUCTEMON XUMHYECKUX 3HAHHI, KOTOPAasi BKJIIOYAET: OCHOBOIIOJIArafoIIHe
HOHATHUS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOIl, S-, P-, 0- SJIeKTpOHHBIEC OPOUTAITH
aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBI 00BEM, BaJICHTHOCTH,
AIIEKTPOOTPHLIATEIBHOCTh, CTEIICHb OKUCIICHHUS, XUMUYECKasi CBs3b (KOBaJICHTHA,
WOHHAs1, METAJUTNYECKasi, BOJOPOIHAS), KPUCTAIUTMYECKAS PEIISTKA, THITHI XUMHISCKUX
PEaKIyii, pacTBOP, FIEKTPOIUTHI, HEAIIEKTPOJIUTHI, JICKTPOIUTHUECKAS TUCCOIUAIINS,
OKHCITUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XUMUYECKOH peakIy, XUMUYECKOe
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTUIECKON TUCCOIIUAIIHH,
nepuonuieckuit 3akoH [I.11. MeneneeBa, 3aKOH COXpaHEHHUs1 MacChl BELIECTB, 3aKOH
COXpaHEHUsI U TMPEBPAICHHUS SHEPTHHU TPH XMMUYECKUX PEaKIHsX ), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHH SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIIME B OCHOBE
NOHWMAaHHS TPUYUHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBICHUH, (DaKTOIOTHUECKUE
CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUHU U O€3011aCHOM HCII0JIb30BaHUH
Ba)XHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW JeSITETbHOCTH
4eJI0BEKa,

e c(hOopMUPOBAHHOCTh YMEHHH BBISABISITh XapaKTEPHbIC TPU3HAKH TOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS PU
OTNMCAaHNH HEOPTaHMYECKUX BEUIECTB U UX MPEBPAIICHUH;

e c(hOpMUPOBAHHOCTh YMEHUH HCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIICHUS
(dbopMyIT BenecTB M ypaBHEHU XUMHUECKUX PEAKIUi, CHCTEMAaTHIECKYIO
Homenkinarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTJEIBHBIX HEOPTaHMUECKHX
BerecTB (yrapHblil Ta3, yIJCKHUCIbIH ra3, aMMHUaK, ralieHasi U3BeCTbh, HeramieHas
U3BECTh, MMTHEBAS CO/IA, TUPUT U JIp.);

e c(hopMUPOBAHHOCTh YMEHHI OIIPENENATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COETUHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUUYECKON CBSI3U
(koBayieHTHAsI, HOHHAsI, METAJUTUYECKAsl, BOJOPO/IHAS) B COSTUHECHUSX, THUIT
KPHUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BElIecTBa (aTOMHast, MOJICKYJISIpHAs!, MOHHA,
METaJJIMYECKas), XapaKTep CPe/ibl B BOTHBIX PACTBOPAX HEOPraHUYECKUX COSTUHECHUI;

e c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUUECKUX
BEILIECTB 110 X COCTaBY K OMpEACICHHOMY Kiaccy/TpyIie coeiuHeHn# (pocThie



BEIIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUIbI, OCHOBAHMsI, KUCIOTHI, aM(OoTepHbIE
THIPOKCHIBI, COJTH);

c(hOpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII TIEpHOANYECKOro 3akoHa J[. 1.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYyHKIINH,

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh FIEKTPOHHOE CTPOSHUE aTOMOB
XUMHUUYECKHX 31eMeHTOB 1-4 nepruonos [leproanueckoii cuCTeEMbl XUMUYECKUX
anementoB J[.1. MeHnzesneeBa, HCMONB3YsI MOHATHS «S-, P-, - 37IEKTPOHHbBIE OPOUTAIIHY,
«QHEPreTUYeCKUe YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHX AJIEMEHTOB M UX COEAMHEHUH 10 nepuoaam u rpymnmnam [lepuognueckoit
CUCTEMBI XUMUUeCcKuX 3emMeHToB /.M. MeHieneena,

cOpPMUPOBAHHOCTh YMEHHIA XapaKTEePU30BaTh (OMUCHIBATD) OOIIME XUMHUYCCKUAE
CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKIATh
CyILIECTBOBaHUE T€HETUYECKON CBSI3U MEXK/y HEOPIraHMYECKUMU BEILIECTBAMM C
IIOMOIIBIO YPABHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH 110 PA3TUYHBIM
npu3HakaM (YUCIy M COCTaBY PEarrpyroIIuX BEIIECTB, TEIUIOBOMY dPQEKTy peakiu,
M3MEHEHUIO CTENEHEH OKUCICHUS 2JIEMEHTOB, 00PaTUMOCTH PEaKIIUU, y4aCTHIO
KaTaJn3aropa);

c(OpPMHUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHHs pEaKLUN Pa3IMYHBIX THUIIOB,
IIOJIHBIE U COKPAILEHHbIE YPAaBHEHUS PEAKIIM HIOHHOTO 0OMEHA, yUYUThIBAs YCIOBUS,
IIPU KOTOPBIX 3TU PEaKLUUU UIYT 10 KOHLA,

c(OPMHPOBAHHOCTH YMEHUH MMPOBOAUTH PEAKINH, TOJTBEPKIAIONINE Ka4eCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPAX HEOPIaHMYECKUX BEUIECTB,;
c(OpPMUPOBAHHOCTh YMEHUHN PACKPHIBAThH CYIIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUi OCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOr0 OanaHca 3THX
peakuui;

c(OPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKiuu
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMELIEHUs XUMUYECKOIO paBHOBECHUS B
3aBUCHMOCTH OT BHeIHero Bo3neicteus (npunnun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUECKHUE MTPOLIECCHI, JIeKAIINe B
OCHOBE MPOMBIIIIEHHOT'O MTOJIYYEHUSI CEPHOM KUCIIOThI, aMMHAKa, a TaKKe
c(OpPMHPOBAHHOCTb MPEACTABICHUIN 00 OOIIMX HAYYHBIX NPUHIUIIAX U HKOJOTHUECKUX
npobsieMax XUMHUYECKOTO ITPOU3BOJICTBA,;

c(OPMHPOBAHHOCTh YMEHUI MPOBOANUTH BBIYMCICHUS C UCIIOJIb30BAaHUEM MOHSATHUS
«MaccoBasi J0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLLIEHUI ra30B MPU XUMHUYECKHUX
pEaKIMX, MacChl BEIIECTBA UM 00beMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Ui 00beMY OJIHOTO M3 YHacTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3P deKTa
peakLy Ha OCHOBE 3aKOHOB COXPAaHEHUS MAcCChl BEIIECTB, IPEBPALLEHUS U COXPAHECHUS
SHEPIHY,

c(OPMHPOBAHHOCTH YMEHUH cOOI01aTh MpaBUIIa MOJIb30BAHUS XUMUUECKOM MOCYI0M 1
1abopaToOpHBIM 000pYyIOBaHUEM, a TaKXkKe MpaBuiIa 0OpaIleHus ¢ BEIeCTBaMH B
COOTBETCTBUH C MHCTPYKIMSAMU IO BBITOJHEHHIO Ja00PATOPHBIX XUMUYECKHUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHUH TUIAaHUPOBATH U BBIMOIHITH XUMUYECKHI SKCTIEPUMEHT
(paznoxeHue nmepoKcuIa BOJOPOAA B IPUCYTCTBHH KaTalH3aTopa, ONpeeTICHUE CPeIbl
PacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATBHOTO MHANKATOPA, BIUSIHUE PAa3IMYHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON peaKkIuy, peaklui HOHHOTO 0OMEHa,
KaueCTBEHHbIE PEaKINH Ha CyNb(daT-, KapOOHAT- U XJIOPHUA-aHUOHbI, HA KATHOH
aMMOHMS, PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMaM «MeTaJutb» U



«HemeTannsl») B COOTBETCTBUY C TIPaBHJIAMU TEXHUKH 0€30IIaCHOCTH NIPU 00paleHuu
C BCUICCTBAMU U J'Ia60paT0pHBIM O60pyI[OBaHI/IeM, IMPEACTABIIATh PE3YJIbTAaThL
XUMHUYECKOT0 KCIIEPUMEHTA B (pOopMe 3aIiCH YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIIUI
1 (OpMyIUPOBaTh BBIBOABI HA OCHOBE 3THX PE3YJIHTATOB;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKH aHATM3UPOBATH XUMHUYECKYIO0 HH(POPMAIIHIO,
IMOJIy4a€MYIO U3 pa3HbIX HCTOYHUKOB (Cpe,Z[CTBa MacCOBOU KOMMYHHKAIMKU, UHTCPHET U
ap.);

e c(hOpPMHUPOBAHHOCTh YMEHHUM COOTIOAATH MPABUIIA SKOJOTUUECKH 1IeJIeCO00Pa3HOTO
IIOBCACHHUA B 6BITy nu pr,[lOBOfI ACATCIIbBHOCTHU B LECJIAX COXPAHCHUA CBOCTO 310POBHA U
0pr>KaIOH_IeI71 HpHpO,I[HOfI Cp€abl, OCO3HABAaTh OIIACHOCTH BO3,Z[CI>'ICTBPI${ Ha XMBBIC
OpTraHu3MbI OIMPEACIICHHBIX BEIICCTB, IOHUMAaA CMBICJI ITIOKA3aTCJIA HI[K, IIOSICHATH Ha
mpuMepax CIIOCOOBI YMCHBIICHUS U IIPEAOTBpALICHUSA UX BPEAHOT'O BO3,I[eI>'ICTBPIH Ha
OpraHnu3mM YCJIIOBCKA,

o JJIA O6yLIaIOH_II/IXC$I C OI'paHUYCHHBIMHU BO3MOXXHOCTAMHU BIIOpOBI)H: YMCHUEC ITPUMCHATH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHHA BEIICCTB U XUMHWYCCKUX ﬂBﬂeHHﬁ;

Conep:xkanue yueOHOIro npeamMera

10-i kaacc
OPTAHUYECKAS XUMUS
TeopeTn'{ecmle OCHOBBI opralmqeucoii XumMmmun

[Ipeamer opraHn4eckoil XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B ITIOJIyYEHUHU HOBBIX BEIIECTB U MAaTepUasoB. Teopust CTpOCHHS OpraHM4eCKUX coeauHeHnd A. M.
Bbytnepona, ee ocHOBHBIE MoNokeHHsI. CTPYKTYpHBIE (POPMYIIbI OPraHUYECKUX BEIIECTB.
I'omonorus, nsomepus. XuMu4decKas CBsA3b B OPraHUYECKUX COCAMHEHUAX — OJIMHAPHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenue o kaaccu(UKaluy OpraHMuecKuX BemecTB. HoMeHkIaTypa opraHn4eckux
COeMHEHUH (CHCTeMaTHYeCKasl) U TPUBHAJIbHBIC Ha3BAHUS BAKHEHIIINX MPEICTABUTEIICH KIIACCOB
OpPraHUYECKUX BEIIECTB.

OKCIepUMEHTAIIBHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPAILEHUI: 03HAKOMJICHUE C
oOpa3aMu OpraHUYeCKUX BEIECTB U MaTeprallaMi Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJT
OpPraHUYECKUX BEILIECTB, HAOIIOIEHUE U ONHMCaHUE JEMOHCTPALIMOHHBIX OIBITOB 110
MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MMPH HarpeBaHuu (IIaBJIeHUE, OOYTITMBAHUE U TOPSHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHUM psall. MeTaH U 3TaH — IpoCTEeNIINE MPeICTaBUTENN
aJIKaHOB. (PM3UUECKUE M XMMUYECKHE CBOWCTBA (PEaKIMK 3aMEIEHHUS U TOPEHHUS), HaX 0’KICHHE B
MIPUPOAE, OJIYUYEHUE U IPUMEHEHHUE.

AJKeHBI. cOCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAA. OTUJIeH " IMMPOIUJICH — HpOCTCﬁI.HPIG
NPEACTaBUTECIN AJIKCHOB: (1)I/I3I/I‘-IeCKI/Ie 1 XUMHYECKHE CBOMCTBA (peaKum/I TrUaApHUpOBaAHUAA,
TaJIOTCHUPOBAHUSA, TUAPATAIIUN, OKUCIICHUSA U HOJ'II/IMepI/BaI_[I/II/I), MOJIY4YCHUEC U IPUMCHCHUC.



Anxamuensl: Oyraauen-1,3 u merunOyranuen-1,3: cTpoeHue, BaxHeHIIe XUMIUYECKHUE CBOMCTBA
(peaxuus momumepu3anun). [lonydeHne CHHTETHYECKOTO KaydyKa U PEe3HHBI.

AJKHHBI. COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUM Psl. ATETHIICH — TPOCTCHIIINN
MIPEJCTaBUTEIb AJIKMHOB. COCTaB, CTPOCHUE, (PU3HUECKUE U XMMUYECKHE CBOWCTBA (peaKinu
THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHHUS), TOJIy4CHHE U IIPUMEHEHHE,

Apenbl. beH3011: cocTaB, cTpoeHHE, PU3HMUECKUE U XMMUYECKHUE CBOWCTRA (peaKinu
raJOreHMPOBaHMs U HUTPOBAHUS), MIOJIydCHUE U IpUMeHeHue. Toyos: coctas, CTPOCHHE,
¢bu3nUecKre 1 XUMHUYECKUE CBOMCTBA (peaKIiK raloreHUPOBAHUS U HUTPOBAHHMS), TOJIYUYCHHE U
IpuMeHeHne. TOKCHYHOCTh apeHOB. [ 'eHeThnuecKas CBA3b MEXAY YIII€BOAOPOAaMH,
MPUHAJICKAIUMH K PA3JIMYHBIM KJIACCaM.

[TpupogHBIe HICTOYHUKY YTIeBOAOPOAOB. [Ipupoanblii ra3 u nmomyrHele HeQTsHBIE ra3bl. HepTs 1
ee npoucxoxaeHue. CriocoObl nepepadoTKi HedTH: MeperoHKa, KPeKHHT (TepMHYECKHIA,
KaTaJIMTUYECKuit), muposiu3. [IpoayKThl nepepaOboTKi HePTH, UX IPUMECHEHHE B
IIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOJIyKThI €ro NepepadoTKH.

DKcrepuMEHTAIbHBIE METO/Ibl H3YUEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIICHUE C
o0pa3iamu 1miacTMacc, KayaykoB U pe3uHbl, KoJuekuu «HedTe» u «YTosby, MOJSIUpOBaHHE
MOJIEKYJ YTJIEBOJOPOIOB U FAJIOT€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUUECKON pabOTHI:
II0JIy4Y€HUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuetHbie 3amaun.

Breraucnenus 1o YpaBHCHHIO XHUMHYECKON pe€aKkuuunu (MaCCBI, O6’beMa, KOJIN4YCCTBAa UCXOAHOI'O
BCIICCTBA UJIKM MMPOAYKTA PCAKIUU 11O U3BCCTHBIM MACCE, O6”I>€My, KOJMYCCTBY OJJHOI'O 13
HUCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

Kucaopoaconep:kamue oprannyeckue coexnHeHusI

[IpenenbHbIe 0THOATOMHBIE CIUPTHI. METaHOJ ¥ 3TAHOJI: CTPOEHUE, PU3NUECKHE U XUMHUECKHE
CcBO¥icTBa (peakiiy ¢ aKTUBHBIMU METAJJIAaMH, TaJIOTeHOBOIOPO/IaMHU, TOPEHHE), IPHMEHEHHE.
Bonopoansie cBsi3u MeKly MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TAHOJIA HA OPraHUu3M
YeJIoBeKa.

MHoroaToMHbIe CIINPTHI. OTUJICHTTIUKOIb U TITUOEPUH. CTPOCHUE, (1)I/I3I/I‘ICCKI/IG N XUMHYCCKHC
CBOICTBa (BSaHMOHefICTBI/Ie CO MICJIOYHBIMH MCTAJJIaMU, KAYCCTBCHHAA pCaKIUA Ha
MHOT'OAaTOMHBLIC CHI/IpTLI). ﬂel\/'ICTBI/Ie Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/IC TJIMIOCpruHa U
OTUIICHTJINKOJIA.

@deHoJI: CTpOEHUE MOJIEKYJIIBI, (PU3NYECKHE U XUMHUECKue cBOHCTBA. TOKCHYHOCTD (heHoma.
[Ipumenenue denomna.

Anpaerunpl U KeToHbI. DopMalibIeTH ], aleTalbIer I CTpoeHUE, GPU3MIECKUE U XUMHIECKUE
CBOMCTBA (pEeaKIMU OKMCIICHHUS U BOCCTAHOBJICHHUS, KAUCCTBCHHBIC PEAKIIMU), TOJTyUYCHHE U
MPUMEHEHHUE.

OAHOOCHOBHBIE NpeieNibHbIE KApOOHOBbIE KUCIOTH. MypaBbUHAasI U YKCYCHAsI KUCJIOTHI:
cTpoeHHe, (pru3nvecKkue 1 XMMHYECKHE CBOICTBA (CBOMCTBA, OOIIME /ISl KJIacca KHCIIOT, PeaKIHsI



sTepuduKaIyn), mojaydeHue 1 npuMeHenue. CTeapuHOBast U OJICHHOBAsI KUCJIOTHI KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHUCIOT. MbLIa KaK COJIM BBICHTUX KapOOHOBBIX KUCIIOT, UX
MOIOIIee NE€HICTBUE.

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cinoxHbIx 3gpupoB. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. bronoruueckas poib sKUpPOB.

VYrieBobl: cOCTaB, KiacCu(UKaIMs yriieBoJ0B (MOHO-, IU- U MOJIMcaxapubl). [roko3a —
MPOCTEHINHI MOHOCAXapHu/I: 0OCOOCHHOCTH CTPOCHUS MOJICKYJTbI, (GU3UUECKHE U XUMUICCKHUE
cBolicTBa (B3aumoieiicTBre ¢ ruapokcuom Meau(ll), okucieHrne aMMHaYHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TITFOKO3bI), HAXOXKICHHE B TIPUPO/JIC, IPUMEHCHHE,
ouonoruyeckas poib. PotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3HI.

Kpaxmai u nemironosa kak npupoHbie noauMepsl. CTpoeHue Kpaxmania 1 HEeJUTI0I03bI.
dusnyeckre U XMMHUYECKHE CBOMCTBA KpaxMaiia (THIPOJIH3, Ka4eCTBEHHAs PEaKius ¢ Hoa0M).

DKCHeprUMEHTaJIbHbIE METO/IbI H3y4YEHHsI BEIIECTB U MX IPEBPAILCHUN. IPOBEICHHE, HAOII0ICHHE
Y OIMCaHKE JICMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIC PEAKIIUH
OZIHOATOMHBIX crUPTOB (OKHCIIeHHe 3TaHoa okcuaoM Meau(l1)), MHOroaTOMHBIX CITUPTOB
(B3ammogpetricTBue riuepuHa ¢ rugpokcuaoM meau(ll)), anprerunos (OKUCICHHE aMMUAAYHBIM
pactBopoM okcuza cepedpa(l) u ruapokcunom memu(ll), B3anmozeiicTBue kpaxmaia ¢ iHomom),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KUCIIOTHI.

PacuetHbie 3amaun.

Breraucnenus 1o YpaBHCHHIO XHUMHYECKON pe€aKkuuunu (MaCCBI, O6’beMa, KOJIN4YCCTBAa UCXOAHOI'O
BCIICCTBA UJIKM MMPOAYKTA PCAKIUU 11O U3BCCTHBIM MACCE, O6”I>€My, KOJMYCCTBY OJJHOI'O 13
HUCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

A3oTcoiepkalie opraHn4eckie CoeIMHEHNS.

AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHuYecCKrue coeTMHeHUS. DU3NUECKUe U XUMUYECKHE
CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIHIKMHA). bruojgornyeckoe 3HaueHHEe aMUHOKHCIIOT.
Ilerrtnabl.

benkxu xak IMPpUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/ILIHaSI, BTOpHUYHAA U TPpETUIHAA
CTpYKTypa 06enkoB. XMMHYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpaIlsl, KAUeCTBEHHBIE
peakiuu Ha OeTKH.

3KCHCpI/IMCHTaJ'IBHBIC MCTOAbI U3YUCHUS BCIICCTB U UX HpeBpameHHﬁ: Ha6JIIOI[eHI/IC " OIIMCaHHuC
JAEMOHCTpPAIlMOHHBIX OIIBITOB: ACHATypalusa 0enKoB IIpU Harp€BaHu, OBCTHBIC PCAKIINN OEJIKOB.

BbicokomosiekyisipHble coeJHHEeHUs
OcCHOBHBIE TOHATUSA XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETNIEHb IMOJIMMEPU3aLIUH, CPEAHSA MOJIEKysipHas Macca. OCHOBHbIE

MCTOAbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COG}II/IHeHI/Iﬁ — [MOoJIMMEpHU3aluA 1 NOJIUKOHACHCALIUA.

3KCHCpI/IMeHTaJ'H:HBIC MCTOABI U3YUCHUS BCIICCTB U UX HpeBpaH_[CHHfI: O3HaKOMIJICHHUEC C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.



MexnpeMETHBIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€H NP 3yUYeHUH oprannyeckoil xumuu B 10-m kiacce
OCYLLECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK U
IIOHSATUH, SBJIAIOIIMXCA CHCTEMHBIMHU U1 OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC ITOHATHS . SIBJICHUE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KJIaccu(HUKaIus, IEPUOTNIHOCTh, HAOTIOACHHUE, U3MEPECHHE, YKCIIEPUMEHT,
MOJICIIMPOBAHUE.

®dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3MUECKUE BETUIHHBI H STUHUIIBI UX
HA3MEPEHUS.

Buornorus: kierka, opranusm, 6uocdepa, 0OMeH BellecTB B Opranuime, GOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCKH, YrIIeBOIbI, XKHUPbI, HEPMEHTHI).

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHonorus: MMUIICBBIC ITPOAYKTbI, OCHOBbBI PAIMOHAJIBHOI'O IIMTAHUS, MOIOIIHUE CPCACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC ITpCIIapaThbl, MAaTCPpHUAJIbI U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11-i kJaacc
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMHMHU

XUMHYECKHUH AJIeMEHT. ATOM. SIIpo aTroma, H30TOMBI. DIEKTPOHHAsT 00070YKa. DHEPTreTUYECKHE
YPOBHH, IOYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d-37eMeHTbI. OCOOEHHOCTH paclpeeeHHs
AJIEKTPOHOB IO OPOUTAJISIM B aTOMaX dJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(UTYpaIus aTOMOB.

[Tepuonnueckuii 3akoH u [lepuonnueckas cucremMa xumuyeckux 3yemeHToB J1.1. Menneneena.
CBs13p nepuoanveckoro 3akona u [lepuoandeckoit cuCTeMbl XUMUYECKUX dieMeHTOoB [[. M.
MeHeneeBa ¢ COBpEMEHHOM TE€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00Pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIINaM U
nepuoaaM. 3HaueHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

CtpoeHnue BemecTBa. XUMHUECKas CBsI3b. BB XUMUYECKO CBSI3U (KOBaJICHTHAs HETOJISIpHAs U
NOJISIpHAs, HOHHAS, MeTaJTnuecKast). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMUYECKON CBSI3H
(oOMeHHBIN 1 JOHOPHO-AKIENTOPHBIH). BomopoaHas cBs3b. BaneHTHOCTB.
DNeKTpooTprULATENbHOCTh. CTENeHb OKHUCIICHNs. VIOHBI: KAaTHOHBI U AaHHOHBI.

BemiectBa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKON PELIETKH.



IlonsTue o AUCHICPCHBIX CUCTCMAX. Hctunnbie 1 KOJUIOMJHBIC PaCTBOPHI. MaccoBas J0JIA
BCIIICCTBA B paCTBOPC.

KJ'IaCCI/I(l)I/IKaI_II/IH HEOPTraHUYCCKUX COCﬂHHCHHﬁ. HOMeHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB.
I'eneTnueckas CBA3b HCOPraHNMYCCKUX BCUICCTB, MMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kinaccupukanus XMMHUECKUX peaklvii B HEOPraHUYECKOM U
OpPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U MPEBPAIICHUS
SHEPTUU NMPU XUMUYECKUX PEAKIUSAX.

CKOpOCTh peakiiiu, €e 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTHMbIE PEAKIUH.
Xummnueckoe paBHoBecHue. DaKkTOphI, BIMUSIONME HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Tpunmun Jle [laTtense.

3HeKTp0HI/ITI/IHCCKaH Juccouuanus. CuibHbIE U cl1a0bIe QJICKTPOJIUTEI. Cpeﬂa BOJIHBIX PAaCTBOPOB
BCIICCTB. KUCJIad, HeﬁTpaHbHaﬂ, mcJa0o4YHasd.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu.

DKcrepuMeHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAILICHUN: IeMOHCTpaIUs TaOIuI
«IIepuoanyeckas cucrema xumudeckux aemeHToB [[.1. MenneneeBa», n3ydyeHue Moielien
KPUCTAJUTMYECKUX PEIIECTOK, HAOIFOACHUE M ONMCAHHUE IEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX
OIBITOB (pa3yIoKeHUE MEPOKCHIA BOJOPO/Ia B MPUCYTCTBUU KaTaIN3aTOPa, OMPEICICHUE CPE/IbI
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO HHAUKATOPA, PEAKIIMH HOHHOTO 0OMEHa),
MIPOBEACHUE MPAKTUYECKON pabOThl «BiusHMe pa3inyHbIX (PaKTOPOB Ha CKOPOCTh XUMHUECKOM
peaKumn».

PacueTs! o YPaBHCHHUAM XUMHUYCCKUX peaKunﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTEHI,
PacCUYCThI C UCITOJIb30BAHUEM ITOHATUSA «MACCOBAA OOJIA BEIIECCTBA».

Heopranuueckass xumus

Hewmeramnsl. [Tonoxenue Hemeramios B [lepruoanyeckoit cucreMe XMMUYECKUX 3i1eMeHToB [].1.
MeHeneeBa 1 0COOEHHOCTH CTpOEHHUS aTOMOB. DU3NUECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIIHS
HeMmeTa/utoB (Ha mpuMepe KHuciopoa, cepbl, hocdopa u yrieposa).

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETA/LTOB (raJloreHoB, cepsl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COSAMHEHUH (OKCHUIIOB, KHCIOPOICOAEPIKAIIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHne Ba)KHENIINX HEMETAJUIOB U UX COECIMHEHHM.

Meramnsl. [Tonoxenue metamios B [lepuoandeckoil cucremMe XUMUYECKUX d1eMeHToB 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayioB. O0miue
¢usnueckue cBoiicTBa MeTaioB. CIUIaBbl METANIIIOB. DIEKTPOXUMUUECKHUH Pl HATIPSKEHUM
METaJUIOB.

XUMHUECKUE CBOMCTBA BXKHEHIIIMX METAIIIOB (HATPHIA, KaIni, KaJIbIMi, MarHui, aJFOMHHNH,
IIUHK, XPOM, XKeJIe30, ME/Ib) U UX COCTUHCHUM.



OOu1re ciocoObl MOMy4YeHUs: METaJuIOB. [IpiMeHeHre MeTalllIoB B OBITY M TEXHHUKE.

3KCHepI/IMeHTaJIbHBIe MCTOABI U3YUYCHUS BCIICCTB U UX HpeBpameHHﬁ: HU3YUCHHUC KOJUICKIIUN
«MeTauIbl ¥ CIIaBbl», 00pa3I0B HEMETAIIOB, PEIICHUE KCIIEPUMEHTAIBHBIX 37134,
HAOJIIOICHNE ¥ OMMCAaHUE ICMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMO/ICHCTBHE
THIPOKCHIA ATFOMUHHUS C PACTBOPAMH KHUCJIOT U MIeJI0Yel, KAaYeCTBCHHbIC PEaKIMK Ha KaTHOHBI
METAaJUIOB).

PacueTHnie 3aJa4u.

Pacuertsl Macchl BemiecTBa Uil 00beMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WM
00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, pacyeThl Macchl (00beMa, KOJIMIeCTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIMHU, €CIIM OJHO U3 BEIIECTB MMEET IIPUMECH.

XuMHuA ¥ ;KA3Hb

Postb xumun B 00€CTICUeHUH 3KOJIOTHICCKOM, YHEPTETHUSCKOM M MUIIEBOM 0€30IIaCHOCTH,
pa3BUTUU MeAUIUHBI. [[OHATHE O HAYYHBIX METOAAX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKIUH.

[IpencraBienust 06 OOIIKMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO TOMYyYeHUS BAXKHEUIITUX
BEIIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BAXKHEUILIME CTPOUTEIIBHBIE MaTEPUAIIBI,
KOHCTPYKLMOHHBIE MAaTEPUAIIbl, KPACKHU, CTEKJIO, KEPAMMKA, MATEPUAJIBI U1 DJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCKHe U MUHEPAJIbHBIE y100pEHUS.

XHUMUA U 300pOBbE YEJIOBEKA: IIPABUJIA UCIIOJIBb30BAHMS JIEKAPCTBEHHBIX IIPENAPATOB, ITPAaBUIIA
0€301acHOT0 UCIOJI30BAHUS MTPENapaToB OBITOBOM XUMUHU B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€l P N3ydeHUH o01Ieil 1 HeopraHuueckoi XuMuu B 11-m
KJIACCE OCYIIECTBIISIETCS Uepe3 UCIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MMOHSATUH, TaK U
MOHATHUH, ABISIONIUXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01re ecTecTBEHHO-HAYYHbBIE TIOHATHS: HAyYHBIH (PakT, TUNOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCU(PUKALIMS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEpEHHUE, SIBJICHUE.

duznka: MaTepusi, JHEPTusi, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII,
PaZ0aKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUI YpOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoOe

COCTOAHHEC BCIICCTBA, (I)I/I3I/IquKI/IC BCJIMYUHBI U CAUHUIBI UX UBMCPCHUA, CKOPOCTD.

buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MaKpo- 1 MUKPOAJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHonmorusa: XuMHYECKasi IPOMBIIIEHHOCTh, METAJUTYPTrusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuasoB, CEIbCKOXO3IMCTBEHHOE TIPOMU3BOJICTBO, MTUIIEBAsI TPOMBIIIIICHHOCTD,



(papMaI_[eBTI/I‘-IGCKaSI MNPOMBINIJICHHOCTD, MPOHU3BOJACTBO KOCMCTUUCCKHUX MPLCIIAPATOB,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHUAIOB, SJICKTPOHHAA IIPOMBIIIIICHHOCTD,
HaAHOTCXHOJIOI'HNH.

TemaTuueckoe MJIAHUPOBAHUE

10-1 kaacce
HanMeHoBaHMe KoJunyecTBo 4acoB
Ne A3ICITOB W TeM DuiekTpoHHbIE (HU(POBbHIE)
n/u | P Beero Kontpoabneie | [IpakTnyeckue o0pa3oBaTe/ibHbIE PeCypPChl
porpamMmal padoThI padoThI

Pa3nes 1. Teoperuyeckune 0CHOBbI OPraHU4YeCKO XMMHMHU

11

[Ipenmer
OPraHUYeCKOu
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
COCIMHEHU I
A.M. byrneposa

Bubmmnorexa POIII

— resh.edu.ru/subject/29/10/

Hroro no pazneny

3

Paznen 2.YriaeBoaopoabl

IT
21 IJ)1 zz;e()nb:bée . bubnuorexa POII —
= | YTICBOLOPOR resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Henpenensaeie
29 ZFHJ:(Zi(;fIOPOHH- 6 1 Tpenaxep «O06mako 3HaHMi». Xumus. 10
' ' kiace, OO0 «®Pu3znkoH Jlad»
QJIKaTUCHBI,
QJIKUHBI
DJEeKTPOHHBIA 00pa30BaTeNbHBIN pecypc
23 ApomaTuieckue 2 «lomamaue 3ananus. Cpennee odiiee
" | yrmeBogopoabl obpazoBanue. Xumusy, 10-11 kmacc, AO
«M3natennctBO "[Ipocsemnienue»
IIpuponHsie
UCTOYHUKHA
2.4 |yrneBogopoaoB |3 1
178704

nepepaboTKa




Hroro no pazneny

13

Paznen 3. Kucsopoao

cojiep:Kalie OPpraHuvYecKue coeTHHeHns

3.1

Crupter. @enon |3

3.2

AJbIeruasl.

Kap6onoBsie
KHCJIOTHI. 7
CrnoxHBIC

3UpHI

3.3

VrineBosl 3 1

Utoro no pazneny

13

Pa3nen 4. A3zorcoaepikaiiue opraHu4ecKue coeJHHeHHs

AMUHBEL.

4.1 | AMUHOKHCIIOTEL. | 3
benku

Utoro no pazneny 3

Pa3nen 5. BoicokoMoJIeKyJIIpHbIE COeIMHEHUSI

5.1

ITmacTtmaccol.
Kayuayxku. 2
Bomnokna

Wroro mo pazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2

11-1 kJjacce

n/n

HaumeHoBaHue pa3ie/ioB U TeM
NPOrpaMMsbl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(um¢posbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. TeopeTudyeckue 0CHOBBI XUM

HH

11

CrpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH 1
[Iepuonnueckas cucrema
XUMHYECKUX 3eMeHToB J[. 1.

but6mmorexa POIII —
resh.edu.ru/subject/29/11/




Menpgeneena

1.2

Crtpoenue BemiecTna.
MHuoroo0pasue BenecTB

DIIEeKTPOHHBIN
o0pa3oBaTeNbHBII pecypc
«lomainue 3aganus.
Cpennee obiee
oOpa3oBaHue. XUMUS»,
10-11 xiace, AO
«3narenncTBO
"[Ipocsemienue"»

1.3

XUMHUYECKUE pEaKUU

Tpenaxep «Obmako
3HaHuiy. Xumug. 11
kiacc, OO0 «Pu3ukoH
JIab»

Uroro no pazneny

13

Pa3znen 2.Heopranuyeckasi XuMusi

2.1

Mertamibl

2.2

Hewmerasuibl

2.3

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Uroro no pazneny

Pasznea 3. XumMus v :KU3Hb

3.1

XUMHUS U 5KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34
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