Pa6ouas nporpamma no xumun 6a3oBoro yposHs ais 10-11-x kiaccos

IHosscHuTEABbHAA 3AIIHCKA

Pabouas mporpamma mo XMMHH Ha YPOBEHb CPEAHETO 00IIero o0pa3oBaHus s
obyuaroruxcs 10-11-x kimaccoB MBOY «Cpennsist o0mieodpaszoBarenbHas mkoja Ne 12y
pa3paboTaHa B COOTBETCTBHHU C TPSOOBAHHSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e mnpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rocyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa CPeJHEro ooiero 00pa3oBaHus»
(c U3MeHEeHUAMH, BHECEHHBIMHU TIpuKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNIbHON IPOrpaMMBbl CPEIHET0 00LIEro 0Opa3oBaHUAY;

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3aluK U OCYILLECTBIICHHS 00pa30BaTENbHOM AEATEILHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAyaJIbHOT0 00IIEro, OCHOBHOI'O OOILEro M CpeIHero oouiero o0pa3oBaHusy;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumus»,

o Konuenuuu sxonoruyeckoro o0pa3oBaHus B cuctemMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03JOPOBICHUS AETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HK) OE3BPETHOCTH IS YeTIOBeKa (hakKTOPOB CPEIbl OOMTAHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CPeIHEro 00IIero 00pa3oBaHus, YTBEPKICHHOTO MMPUKA30M
MBOY «Cpennsist obmeodpazoBatenbHast mkoaa Ne 12» ot 31.08.2023 Ne 175 «O6
YTBEP)KJICHHH OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI CPEHETO 00IIEeTo
o0pa3oBaHUY,

e (enepasibHON pabouelt TPOrpaMMbl IO y4eOHOMY MPEaMETY «XHUMHUsI» 0a30BOTO
YPOBHH.

PaGouas nporpamma opreHTHpOBaHa Ha 1ieeBble TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHON pabodei mporpaMMe BOCIIUTaHUA U B paboueit mporpamme BocnuTanus MbOY
«Cpemnsist obmeoopazoBareabHas mkoiga Ne 12y,

[IporpaMMa o XuMuM Ha ypOBHE CpeHEro 00111ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
®denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOEHUA (penepanbHOil 00pa3oBaTeIbHOM
nporpammel cpeanero oomero oopasosanus (OOIT COO), npeacraBneHHbIx B DenepaisHOM
rocygapcTBeHHOM oOpa3oBarensHoM cTangapte COO, ¢ yuerom KoHreniuu npenogaBaHus
y4eOHOro npenmera «XuMus» B 00pa3oBaTesIbHBIX opranuszanuax Poccuiickoit denepanmy,
peann3yoImIX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, H OCHOBHBIX ITOJIOKEHHHA



«Crtpareruu pa3Butus Bocnutanus B Poccuiickoit @eneparuu Ha nepuon a0 2025 roga»
(pacmiopsxenue IpaButenscTBa PD ot 29.05.2015 Ne 996-p).

OCHOBY TOJIXOJIOB K pa3pab0TKe MPOrpaMMBbI 110 XMMHH, K OTPEICIICHUI0 00IIeH cTpaTeruu
o0ydeHUsl, BOCIIUTAHUS U PAa3BUTHS O0YJArOIIUXCS CPECTBAMHU YIEOHOTO TIpeMeTa
«Xumus» s 10-11 kiraccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIIETITYAIbHBIC ITOJI0KECHUS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKAaHM, PE3yIbTaTOB OOYUIEHUS U
TpeOOBaHUH K YPOBHIO TOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOJyyaeMoe BBITYCKHUKaMU 00111e00pa3oBaTeIbHOM
OpraHu3al|H, ABJISETCS HEOTHEMIIEMOM YacThiO0 X 00pa30BaHHOCTU. OHO CILY>KUT
3aBEPILIAIOIIMM ATAIIOM PeaH3alMKi Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMsl. DTH LIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPHUPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHHS U OOIICH KYIbTYPHI
YeJIOBEKa, a TAKXKE SKOJIOTHYECKH 000CHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U
pUPOAHOH cpene. Peanusyercs xumuueckoe oOpazoBaHue 00y4arOIIKUXCsl HA YPOBHE
CpeAHero o01ero oopa3oBaHusl CpeICTBAMU y4EOHOT0 npeaMeTa « XUMUsA», COJepKaHNue U
IIOCTPOEHHUE KOTOPOTO OIPENIEIEHBI B IPOrpaMMe MO XUMHHU C YYETOM CHelu(PUKU HayKu
XMMHH, €€ 3HAaYE€HUs B O3HAHUM IPUPOJIBI M B MAaTEpUAIbHON KU3HU OOIIECTBA, A TAKXKE C
Y4ETOM OOIIMX IIeJIeH U MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHIE CUCTEMBI
cpeanero obiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyr0 pojib B COBPEMEHHOMN
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOI'O MBIIIJICHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHUs 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, KOTOPOE
¢dbopmMHpyeTcss B XUMHH HAa OCHOBE IOHMMaHMs BEIIIECTBEHHOI'O COCTaBa OKPY>KaIOLIEro MUupa,
OCO3HAHUS B3aUMOCBSI3H MEXY CTPOCHHUEM BEILIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH
00J1aCTsIMHU TPUMEHEHHUS.

TGCHO BSaI/IMOIIGfICTBYH C I[pyrI/IMI/I €CTCCTBCHHBIMU HayKaMI/I, XUMHUA CcTalia H€OT”I7€MJ'I€MOI7[
Y4acTbI0 MHUPOBOM KYJIbTYPhl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPY/Ia U )KU3HU KaXKI0TO
YJICHA 06HI€CTBa. COBpeMeHHaH XUMHUS KaK HaYKa co3ugaTeiibHas1, Kak HayKa BBICOKHX
TEXHOJIOTUI HalpaBJeHa Ha pelIeHHe rI100abHBIX MPOOJIeM YCTONYUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPhEBOM, SHEPTETUUECKOU, MUIIEBOM, IKOJIOTHYECKOM 0€301MacHOCTH U
OXpaHbI 3JOPOBbS.

B cooTBercTBUY ¢ 00IIMMU 1ENAMU U IPUHIIUIIAMU CPEIHEr0 00I1ero oopa3oBaHus
conepkanue npeamera «Xumus» (10—11-e kmaccel, 0a30BbIi yPOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIUXCH,
HE00XOIMMYIO UM JUIsI BBIPAOOTKM MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEITHOTO
BKJIOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMs B Pa3JIMYHBIX 00JIACTsX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomKMHU IIpeIMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckast XUMUs»
u «OO011as 1 HeoOpraHM4ecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKU: CHCTEMa 3HAHUH 110 HEOPraHWYeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUI U3 00IIeH XUMUK) U OpraHMYecKoi XxuMuu. GopMUpoBaHUe TaHHON
CUCTEMBbI 3HAaHUH MPU U3yUYEHUU IIpeaMeTa 0OecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BEeIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.



Ctpykrypa comepkanusi KypcoB — «Opranndeckas Xumusi» 1 «O01as 1 HeopraHudeckas
XuUMHs» ¢hOpPMUPOBAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOTO MOAX0/a K
M3YYCHHIO Y4eOHOTO MaTepuaia 1 00yCIOBICHA HCTOPUICCKH 0OOCHOBAHHBIM Pa3BUTUEM
3HAHU Ha OIpE/IeJICHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKoi XUMHUH
BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUSI OPIraHUYECKUX
COEIMHEHMH, a TAKXKE Ha YPOBHE CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O
cTpoeHuu BemecTB. CBeieHUs 00 U3ydaeMbIX B Kypce BEIIeCTBaX Jal0TCs B PA3BUTHH — OT
YTIIEBOJIOPOAOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUH. B Kypce oprannyeckoit
XUMHH MTOTYYal0T pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
MIepBOHAYaJIbHbIC MPEACTABICHUS O XUMHUUECKOHN CBS3H, KJIAaCCU(UKALMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIUU.

[Tox HOBBIM yTJIOM 3peHUSs B IpeaMeTe «XuMus» 0a30BOT0 YPOBHS paccMaTpUBaETCs
U3yYCHHBII Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHuUs TEOPETUUCCKUN MaTepUall 1
(baKTOJIOFI/IqGCKI/Ie CBCACHHA O BCIIECCTBAX U XUMHUYECKOH pCaKkunu. TaK, B 4aCTHOCTH, B
Kypce «O01mas 1 HeopraHuuecKkass XMMUsD 00yJaromuMcs IPEA0CTaBIAETCS BO3SMOXKHOCTD
OCO3HATh 3HAYECHHE ITEPUOANIECKOT0 3aKOHA C OOLIETEOPETUIECKUX U METOIOJIOTHIECKHX
HO3UIIKH, TIy0Xke MOHATh HCTOPHUYECKOE M3MEHEHHE (PYHKIUIA ATOr0 3aKOHA — OT
o0o0maromiei 10 00BIICHSAIONMIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUH 0 BaKHEHIIUX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
IMPUMCHCHUH, a TAKKC O XUMHNYCCKUX PCAKIUAX, UX CYITHOCTU U 3aKOHOMCPHOCTAX
npoTekaHus gonojHsercs B Kypcax 10-x u 11-X ki1accoB aneMeHTaMu CoJepKaHus,
HMMEIOLIUMH KYJIbTYpPOJOTUYECKUH U MPUKIIAAHON XapaKTep. DT 3HaHUS CIOCOOCTBYIOT
MIOHMMAHMIO B3aUMOCBSI3U XUMUH C APYTUMH HayKaMHU, PacKpbIBAIOT €€ POJIb B
MMO3HaBaTEIbHOU U HpaKTquCKOﬁ JACATCIIbHOCTH YC€IIOBCKA, CHOCO6CTBYIOT BOCITUTaHUIO
YBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMUH,
IIOMOT'ar0T BBIITYCKHUKY OPUCHTUPOBATLCA B 06HI€CTB€HHO 1 JIMYHOCTHO 3HAYUMBbIX
npobemMax, CBI3aHHbBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh HH(POPMALIMIO U IPUMEHATH €€
JJIA IIOIIOJTHEHU A 3HaHI/II\/'I, pEeIICHUS MHTCIIICKTYAJIbHBIX U OKCIICPUMCHTAJIbHBIX
UCClleIoBaTeNbCKUX 3aau. B 1enom cogeprkanue yueGHOro npeamera «XuMus 1aHHOTO
YPOBHS M3Y4YE€HHS OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y OOYUaAOLIUXCSI MUPOBO33PEHUECKOMN
OCHOBBI JIJIs1 TOHUMaHUS PUIOCOPCKUX UAEH, TAKUX KaK: MaTepHaIbHOE €TUHCTBO
HEOPraHN4eCKOro U OPraHu4eCcKOro Mupa, 00yCIOBIEHHOCTb CBOWCTB BEILIECTB UX COCTABOM
U CTPOEHHEM, [T03HABAEMOCTD ITPUPOAHBIX SBJICHUH IyTEM SKCIIEPUMEHTA U PEIICHHUS
MIPOTUBOPEUYUI MEKY HOBBIMU (DAKTaMM U TEOPETUUECKUMHU MPEANOCHIIIKAMHU, OCO3HAHUE
PO XMMHHU B PEIIEHUH SKOJIOTMYECKHX Mpo0iIeM, a Takxke MpobiiemM coepexeHns
OHEPICTUYCCKUX PECYPCOB, ChIPbA, CO3JaHUA HOBBIX TEXHOJIOTHI 1 MaTcpHraioB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATTU3ALUU O0y4YaIOUIUXCsl IPUHSTHIE
IIPOrpaMMOil M0 XMMHHU MOAXO/IbI K OIIPEEICHHUIO COACPKAHMSI U IOCTPOECHHUS IPEAMETA
npenycMaTpuBaoT GOpMHUpPOBaHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBHI, HMeromux 6a30B0e
3Ha4YeHHUE JJIs pa3IMYHBIX BUJOB JIEITEIBHOCTH: PELIeHHUs POoOIeM, MOUCKa, aHaIu3a U
00paboTKu nHPOopMaIi, HEOOXOAUMBIX Ul IPUOOPETEHUS OIbITa MPAKTUUECKON 1
HCCIIEIOBATENBCKOM AEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHH.

B npakTuke npenojaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, Tak U Ha
YPOBHE CpeIHEro o0I1ero o0pa3oBaHusl, PU ONPeIEIIEHUH COIepKaTeIbHON
XapaKTePUCTHKU IIeJIel U3yueHus IpeIMeTa HalpaBiIeHUEeM [IePBOCTENIEHHON 3HAYUUMOCTH
TPaJUIIMOHHO MpU3HaeTcs (OPMUPOBAHHE OCHOB XUMHUECKOW HAyKH Kak 00JacTu



COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKOU JIEATETbHOCTH Y€JIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOI1 KyJIbTyphl. C METOIMYECKOI TOUKHU 3pEHUSI TAKOH MOIXO K
OMPEJICICHUIO LIeJIeH U3YUSHUS MIPEIMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMH LIETSAMHU U3y4SHUS TpeaMeTa « XUMUs» Ha
6azoBom ypoBHe (10-11-¢ Kiacchl) ABISIOTCS:

e (popMHUPOBaHNE CUCTEMBl XHUMUYECKUX 3HAHUIA KaK BKHEHUIIIEH COCTaBIISIFOIICH
€CTECTBEHHO-HAyYHON KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE
NOHATHS, pyHIaMEHTaIbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOSHHE S3bIKA HAYKH,
YCBOEHHE U TTOHUMaHHUE CYITHOCTHU JAOCTYIHBIX 00001IeHu MUPOBO33PEHUYECKOTO
Xapaxkrepa, 03HaKOMJICHUE C UICTOPUEHN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XMMUUECKHUX PEaKLMi, HeOOXOIUMBIX JJIsl IPUOOPETEHUS] YMEHUI
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMHUUYECKUX SBJICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IOBCEAHEBHOM )KU3HU,

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
00BSICHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOII0JCHIUEM MpaBui 0€3011aCHOIO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepxarenbHas XapakTepUCTHKa Liesel U 3a/1a4 U3y4eHHsl IpeIMeTa B
[IporpaMMe o0 XMMHUHM YTOUYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMU
IIPUOPUTETAMU B CUCTEME cpefHero o0miero oopasoBanusi. CeroHs B PENoAaBaHuU XUMHUH
B OOJIBIICH CTETIEHN OTAAETCS MPEANOYTCHHE IPAKTUIECKON KOMIIOHEHTE COJICPyKAHHS
00y4yeHHsl, OpUEHTUPOBAHHOI Ha OJTOTOBKY BBIIIYCKHUKA 00111€00pa30BaTeIbHOM
OpraHu3alyHy, BIaCIOIIEro He HAOOPOM 3HAHUH, a PYHKIMOHAIBHON I'PAMOTHOCTBIO, TO
€CTh crI0co0aMH U YMEHUSIMH aKTHBHOTO MOJyYEHUs 3HAaHUH U IPUMEHEHHUS UX B peabHOM
KU3HU JJIs PEeLeHUs MPAaKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM IIpU U3YUCHUU IPEAMECTA «XHUMUD» JAOMUHHPYIOIICC 3HAUCHUC an/I06peTa10T
TAaKUe LeIn U 3aJa4H, KaK:

e aJamnTarys o0yJarouuxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dopMHUpOBaHNE UHTEIUICKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K
€camM000pa30BaHUI0, COTPYTHUIECCTBY, CAMOCTOSTESILHOMY TPUHSATHIO TPAMOTHBIX
pellICHHI B KOHKPETHBIX XKU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX
PUMEHCHHEM,;

e (hopMHpOBaHKE y 00YUAIOIINXCS KITFOUSBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIINH),
UMEIONNX YHUBEPCATHHOE 3HAYCHUE JIUIS PA3JIMIHBIX BHJIOB JICATCIHLHOCTH:
pelieHus mpoodsieM, OUCKa, aHaIKu3a U 00paboTkU HH(GOPMAIIUU, HEOOXOUMBIX
JUTSI IPUOOPETEHHUS OTIBITA ISATEILHOCTH, KOTOPas 3aHMMAeT BaKHOE MECTO B
MMO3HAHUN XUMMH, a TAaKXKE JIJI OLEHKHU C IMO3UIIUNA SKOJIOTHYCCKOM 0€30I1aCHOCTH
XapakTepa BIIHSHHS BEIIECTB M XUMUYSCKUX MTPOIIECCOB HA OPTraHU3M YeJIOBEKa U
MPUPOIHYIO CPELY;

e Ppa3BUTHE [MO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYATBHBIX M TBOPUYCCKHUX
CHOCOOHOCTEHM 00YUYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENILHO MTPHOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHH C KHU3HEHHBIMU MTOTPEOHOCTSIMH, HCITOIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH JUIsl TOMCKA U aHaJIM3a YUeOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJIePIKAHMUS;



e (opmupoBaHue U pa3BUTHE Y O0YUAIOIIUXCA ACCOUATUBHOTO U JIOTHYECKOTO
MBILLIEHHS], HAOJII0AATENbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEO0OXOUMBI, B YACTHOCTH, IIPH IJIAHUPOBAHUH U ITPOBEICHUU XUMUYECKOTO
JKCIIEPUMEHTA,

e BOCIHTaHUE y 00ydaroUXCs YOSKIEHHOCTH B T'YMaHUCTHUECKON HalpaBIE€HHOCTU
XMMHH, €€ BXXHOH pOJIM B PELICHUH ITT00AIBHBIX MPOOJIEM PallMOHATBHOTO
IIPUPOJOIIOIIB30BAHMS, TIOTIOJHEHUS YHEPTETUUECKUX PECYPCOB U COXPAHEHUs
IPUPOJHOI0 PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeXHOT0 OTHOIIEHUS K
NPUPOJIE U CBOEMY 3/I0POBBIO, A TAK)KE MPUOOPETEHHS OIBITa UCIOIB30BAHUS
IIOJIyYEHHBIX 3HaHUH JJI IPUHATHSA IPAMOTHBIX PEILICHUN B CUTYyalUsX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSAMU.

B ydeOHOM mane cpeHero oomero oopa3zoBaHus mpeaMer « XuMus» 0a30BOTr0 YpOBHS
BXOJIUT B COCTaB MPEIMETHOMN 00siacTi «ECTecTBEeHHO-HAYYHBIC TPESIMETHI.

OO11ee 9nciIo 9acoB, OTBEICHHBIX IS U3YUCHUS XUMHH, HAa 0a30BOM YPOBHE CPEIHETO
obiero oopaszoBanmus cocrasiser 68 yacos: B 10-m kinacce — 34 gaca (1 gac B Hepenio), B 11-
M kiacce — 34 gaca (1 yac B HezeIo).

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;yIOTC?I yT-I€6HI/IKI/I, IIOHYHICHHBIC K UCITIOJIB30BAHUIO
MIPH pean3aly UMCIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIUI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIeTro 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, TPUKa30M MHHITPOCBEILICHHSI OT
21.09.2022 Ne 858:

e Xwumus, 10 xiace/ I'abpuensu O.C., Ocrpoymos W.I'., Cnaakos C.A., AO
«M3natenscTBo "[Ipocsemnienue»,

o Xumus, 11 xnacc/ T'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AO
«M3natenscTBO "[Ipocsemnienue »;

o <..>.

QHGKTpOHHHe O6paBOBaTeJ'ILHHC PECYPCHI, JOMYHICHHBIC K UCITIOJIB30BAHUTIO IIPU pCaIn3alluu
HMCIOIUX I'OCYAAPCTBCHHYIO AKKPCAUTALIUIO 06p330BaT€J'II>HI>IX nporpamMm Ha4ajJIbHOI'O

00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 0011ero oopazoBaHms Mpuka3oM MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. Cpeanee ooiiee
obpa3zoBanue. Xumusy», 10-11 knacc, AO «M3marenscTBo "lIpocBenienue’y;
Tpenaxkep «O6mako 3Hanmit». Xumust. 10 kracec, OO0 «DPuzukon Jlady;

Tpenaxep «O6mako 3Haumit». Xumus. 11 kmacc, OO0 «Duzukon Jlady,
o <,..>,

Ii1anupyemsbie pe3yabTaThl 0CBOCHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yJabTaThl



@I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHUS 00YJarOIIUMUCS
pOrpamMM CpeaHero oomero oopazoBanusi (JITYHOCTHBIM, METAIPEIMETHBIM H
npeaMeTHbiM). HayuHo-MeToarueckoit OCHOBOM JIJisi pa3pabOTKH ITAHUPYEMBIX PE3YJIbTaTOB
OCBOEHUS IPOrPaMM CpeTHEro 00I11ero 00pa3oBaHus SBISETCS CUCTEMHO-ESTEIIbHOCTHBIN
MOJIXONI.

B cooTBeTcTBHM € CUCTEMHO-AEATEIHLHOCTHBIM MTOAXO0OM B CTPYKTYPE TUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHEro 00111ero oopazoBaHus
BbIJIEJICHBI CIIEIYIOIINE COCTABIIAIOIINE!

OCO3HaHME 00YJAIOIIMMUCS POCCUHCKON TPaTaHCKON HASHTHYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHIO;

e HAJIMYME MOTUBAIMHU K OOYUCHHIO;

e IIEJICHAIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUM JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH U NCTOPUYECKUX TpaauIuii 0a30BOIi HAYKH XUMHH,

e TOTOBHOCTbH U CITIOCOOHOCTH 00YYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
JIeATEIFHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MIPUCYLIMMH II€TOCTHON
CUCTEME XMMHUYECKOI0 00pa3oBaHus;

e HAJIMYME ITPABOCO3HAHUS IKOJIOTHUECKON KYIBTYPHI M CIIOCOOHOCTH CTaBHUTh LIEIH U

CTPOUTDH KU3HCHHBIC IJIAHBbI.

JImgHOCTHEIC PE3YyIbTAThl OCBOCHUA IPECAMETA «XUMHU JOCTUTIalOTCA B €IUMHCTBEC y‘Ie6HOI71
H BOCIIUTATEIILHOM ACATCIIBHOCTU B COOTBECTCTBUU C TYMAHUCTUYICCKHUMU,
COIMOKYJIBbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU U UJICAJIaMU pOCCI/If/'ICKOI“O
I'paXaaHCKOI'o O6H.I€CTB8., IIPUHATBIMHA B O6IlIeCTBe HOpMaMH U IIpaBHJIaMU ITIOBCACHU A,
CHOCO6CTBYIOHII/IMI/I nmponeccamMm CaMOIIO3HaHUA, CaMOpPa3sBUTUA U HPABCTBECHHOI'O
CTaHOBJICHUA JTNYHOCTH 06yt1a}01u14xc;{.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHHS TIPEeIMETa « XUMHUS» OTPAXKaAIT CPOPMUPOBAHHOCTH
OTIbITa TMO3HABATEIHHON U MPAKTUUYECKOM IeATETHHOCTH 00yUaIOINXCs M0 pealn3aiiu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMSA

e 0CO3HaHUS OOYYAIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXXEHUs K 3aKOHY U IIPABONOPSAIKY;

e IIPEACTABIICHMS O COLMAIBHBIX HOPMaxX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIECHUH B
KOJUIEKTUBE;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOH AEATEILHOCTU IPH CO3TaHUH YI€OHBIX
IPOEKTOB, PEIICHNU YUeOHBIX U TTO3HABATENILHBIX 3a/1a4, BBITOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTHUKY U apI'yMEHTBI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJIOB Y4eOHOH 1eATeNbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

e IIEHHOCTHOT'O OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUI0 OTEYECTBEHHOMN
XUMUH;

e YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH H MPAKTUIECKOTO
MPUMEHEHUS] XUMHUH, OCO3HAHMS TOTO, YTO TOCTHKEHUS HAYKH €CTh PE3yJIbTaT



JUTUTETLHBIX HAOTIOCHHIA, KPOTIOTJIMBBIX SKCIIEPUMEHTATBHBIX TTOMCKOB,
MMOCTOSTHHOTO TPYa YYEHBIX U TPAKTUKOB;

e HHTEpPECA U NO3HABATEIBbHBIX MOTHBOB B MOJYYECHUU U MOCIEAYIOLIEM AHAIN3E
nH(pOpMaIUK 0 IEPETIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e HPABCTBCHHOI'O CO3HAHMUS, DdTUYCCKOI'O IIOBCIACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3aHHbBIC C XUMUYCCKHNMU SABJICHUAMU, U
MNPUHHUMATh OCO3HAHHBIC PCIICHH A, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHUBATL CBOC MOBCACHUC U IMMOCTYIIKHU CBOUX TOBapI/IH_Ief/’I C HO3I/II_II/II71
HPABCTBCHHBIX U IIPaBOBBIX HOPM U OCO3HAHHC HOCJ'IC,Z[CTBI/Iﬁ 3THUX MOCTYIKOB,

4) hopMuUPOBAHNS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUS LIEHHOCTEH 310pPOBOrO M OE30M1aCHOro 00pa3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICHXHYECKOMY
3JI0pPOBBIO;

e CcOOIrOEHNS TPaBUII OE30MIACHOTO OOpAIIEHNs C BEIIECTBAMH B OBITY,
HIOBCETHEBHOM KHM3HU U B TPYJOBOW JEATEIHLHOCTH,

e TIOHMMAaHUS IIEHHOCTH MPAaBHJI MHIANBUAYAIFHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U KHU3HH JIFOICH;

e OCO3HAHUS MOCIIC/ICTBUI U HENPHUATHSI BPEAHBIX MPUBbIYCK (YIIOTpEOICHUS
QIIKOTOJIs, HAPKOTUKOB, KypCHUS);

5) Tpy10BOT0 BOCIIMTAHUSI

KOMMYHHKATHBHOW KOMITETEHTHOCTH B YIEOHO-HCCIIEIOBATEIIBCKON IS TEIIBHOCTH,

0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JAEATEIbHOCTH;

e YCTAHOBKH Ha aKTUBHOC Y4AaCTUC B PCIICHUU IMPAKTUUYCCKUX 3ada4q COHHaHBHOﬁ
HAINpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

e HHTEpeca K MPAKTHYECKOMY U3YICHHIO MPOPECCHI Pa3TUIHOTO POja, B TOM YHUCIIS
HAa OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUH 110 XUMUHU,

e YBAXKEHMS K TPYAY, JIIOASAM TpyAa U pe3yabTaraM TPYJAOBOM NEATEIbHOCTH,

e TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHIMBHIyaTbHON TPACKTOPUHN 00pa30BaHNUA,

Oynyuieit mpodeccuu U peann3alnui COOCTBEHHBIX KU3HEHHBIX TIJIAHOB C YYETOM

JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XUMHUHU, HHTEPECOB U OTPEOHOCTEH

oOmiecTBa;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMA:

e JKOJIOTUYECKH 11€JIeCO00Pa3HOro OTHOLIEHHS K IPUPO/IE, KaK HCTOYHUKY
CyILIECTBOBAHMS KU3HU Ha 3eMIIE;

e TIOHMMAaHUS II100ATBHOIO XapaKTepa SKOJIOTUYECKUX MPOOIIEeM, BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOMN M COLMAIbHOM Cpebl;

e OCO3HaHUS HEOOXOJUMOCTH HUCIOIb30BAHUS JOCTHKEHUN XUMHUH JUISI peILICHUS
BOIIPOCOB PAIlMOHAIILHOIO TPUPOIOIIOIB30BaHMUS;



AKTUBHOTI'O HENMPUATHS AEUCTBUH, IPUHOCALIMX BPEI OKPYKAIOLIEH IPUPOIHOU
cpelie, yMEHUsl IPOrHO3UPOBATh HEOIAroNnpUsTHBIE YKOJIOTMYECKUE TTOCTIEICTBUS
IPEANPUHUMAECMBIX JEHCTBUN U IIPEAOTBPALLATh UX;

HaJM4Ms Pa3BUTOIO SKOJOTUYECKOTIO MBIIUIEHHUS, SKOJOTUYECKON KYJIbTYpBbI, OIbITa
JIeATEIbHOCTH KOJIOTMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU
B [I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COIMAIbHOM MPAKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO IPOTUBOCTOSTH HJICOJIOTHH XeMO(POOHH;

7) LHCHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHUPOBAHHOCTU MUPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLLECTBEHHOW MTPAKTHKHY,;

MIOHMMAaHMs CeU(PUKY XMMHUU KaK HayKd, OCO3HAHHUS €€ PoJu B (POPMUPOBAHUU
PALMOHATILHOTO HaYYHOT'O MBILUIEHUS, CO3/IaHUHU LIEJIOCTHOIO MIPEICTaBICHUS 00
OKpPY’KaroIlleM MUPE KaK O €JUHCTBE MPUPOJBI U YETIOBEKA, B I03HAHNUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PelIeHUH NPoOIeM COXpaHEHUS IPUPOIHOTO
paBHOBECH;

yOeXKIIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH IS COBPEMEHHOW IIUBIIIN3AINH: B €€
I'YMaHHCTUYECKON HAIPaBICHHOCTH U BaXXKHOM POJIM B CO3/IaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPBI, pEIICHHH ITI00aTBHBIX MPO0IEM yCTOWYHBOTO PA3BUTHS
4eJI0BEYECTBA — CHIPbEBOM, SJHEPIE€TUYECKOM, MUIIEBON U IKOJIOTHYECKOU
0€30MacHOCTH, B pa3BUTUU MEAULIMHBI, 00ECIIEYEHUH YCIIOBUH YCIIEIIHOTO TpyAa U
9KOJIOTUYECKHU KOM(POPTHOM KU3HU KaKJ0r0 ujieHa o0I1ecTBa,;
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH. IIOHMMAaHUs CYIIHOCTH METOJIOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, ClIOCOOHOCTH UCIIOJIb30BaTh MOIy4acMble
3HaHMS JUIsl aHaJIU3a U OOBSICHEHHUSI SIBJICHUIM OKpPY>KAOILEro Mupa u
HPOMCXOAIINX B HEM U3MEHEHUH, yMEHUS /1e1aTh 000CHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIE€bI0 MOJy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaAMOCTOATEIBHO UCIOJIb30BaTh XMMUYECKNE 3HAHUS U1 PEeLLICHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHHUIO,
K aKTUBHOMY ITOJIyYE€HHIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C
KU3HEHHBIMH MTOTPEOHOCTAMH,

MHTEpeca K 0COOEHHOCTSM TPyJAa B pa3inuHbIX chepax nmpodeccunoHanbHOM
JeATEIbHOCTH.

MeTanpeaMeTHbie pe3yJbTaThl

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO IpeaMeTa « XUMUs» Ha YPOBHE CPEAHETO
oO1mero 00pa3oBaHus BKIIFOYAOT:

3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaAIOLTUXCS
MEXAUCIUIUTHHAPHBIE (MEKIPEIMETHBIE) O0IIeHAYYHBIC TIOHSTHUS, OTPaKAFOIIIE
LEJIOCTHOCTh HAyYHOU KapTHUHBI MUpPa U CHEU(PUKY METO/I0B TO3HAHUS,
UCTIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, SHEPIUs, SBICHNUE,
MIPOLIECC, CUCTEMA, Hay4HbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIEIOBaHUE, HAOIIOJICHNE, U3MEPEHUE, IKCTIEPUMEHT U JIp.);



e yHUBEpCalbHbIC yueOHbIC IeiicTBUS (II03HABATENbHBIC, KOMMYHUKATHBHEIE,
peryisITuBHbIC), odecnednBaroiye GopMupoBanue (yHKIHOHATBHOM
IPaMOTHOCTH M COLIMAIBHON KOMIETEHIIMH 00YUJaIOINXCs;

e CIIOCOOHOCTH O0YYAIOIINXCSI HCIOIb30BATH OCBOCHHBIE MEXKIUCIIUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC YUeOHbIE ICHCTBHS B
IIO3HABATEJIBHON M COLMAIBHOM TMPAKTHKE.

MCTaHpC,I[MCTHBIe PE3YIBTATEI OTPAXKAKOT OBJIAACHUC YHUBCPCAJIbHBIMUA y‘IC6HBIMI/I
MMO3HAaBATCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIITUBHBIMU I[eI\/JICTBI/ISIMI/I.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUSIMM
1) 6a3oBble JJOrHYeCKHE AeHCTBHS:

e CaMOCTOATEIHHO (POPMYIHPOBATH U AKTYATU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OIpENENATh LU ACATEIbHOCTH, 3a/1aBas MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHHUS,
COOTHOCUTDH pe3y.]H)TaTI)I JCATCIIBHOCTU C IMOCTABJICHHBIMU LICJISIMU,

e HCMOJIb30BATh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJICTSATh
xapaKTepHHe HpI/I3HaKI/I HOH?ITI/Iﬁ u yCTaHaBJII/IBaTI) nX B3aUMOCBA3b, UCITIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUH;

o BI)I6I/IpaTb OCHOBAHUA U KpI/ITepI/II/I JJIA KJIaCCI/I(bI/IKaIII/II/I BCIICCTB U XUMHNYCCKUX
pEaKLHii;

e YCTAHABJIMBATH IPUYMHHO-CIEJACTBEHHBIE CBSA3H MEX]Y U3y4a€MbIMU SIBJICHUSMU;

e CTpOUTH JIOTHYECKUE pacCyxieHus (MHIYKTHBHbIC, ISTYKTHBHBIC, 10 aHAJIOTHH),
BBIABJISITh 3AKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTPUBAEMbBIX SIBJICHUSIX,
(GbOopMyYIMPOBATh BHIBOJIBI M 3aKJIFOUCHHUS,

e IIPUMEHSATH B IIPOLIECCE NTO3HAHUS UCIIOJIB3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKoOBBIC) MOJIEIH, TPEOOPA30BHIBATh MOJICIIbHBIC MTPEACTABICHUS — XUMHUYCCKHI
3HaK (CHMBOJ) 3JeMEHTa, XUMUYecKas popMmyria, ypaBHEHHE XUMHUYECKOIN peakilnu
— HpI/I pGHIeHI/II/I y‘Ie6HI)IX IIO3HABATCIIbHBIX U HpaKTI/ILIeCKI/IX 3aaay, HpI/IMeHﬂTB
HAa3BAHHBIE MOJICJIBHBIE NIPEACTABICHHUS JJIsI BBISBIICHUS XapaKTEPHBIX ITPU3HAKOB
I/13yT~Ia€MBIX BCIICCTB U XUMHUYCCKUX peaKunﬁ;

2) 6a30BbIe HCCIEI0BATENbLCKHE IEHCTBHS

e BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'0 MTO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

e (dopMynUpPOBATH LEIH U 33]]a4H UCCIIEIOBAHUS, UCIIONIb30BAaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JJIs1 (HOPMUPOBAHHMSI TUTIOTE3BI TIO TPOBEPKE MPABIUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

e BJIAJIETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS YUEHUUECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS Ha0JII0/1aTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 Pe3yabTart, (GopMyIHpoBaTh OOOOIICHHS 1
BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS, COCTABISATH
000CHOBaHHBII OTYET O MPOJICITAHHON padoTe;

e TIpHOOpETATh OMBIT YUCHUUECKON UCCIEA0BATEIbCKON M MPOEKTHOMN JESTEHHOCTH,
MPOSIBIISATH CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB
pEelIeHUs TPAKTUYECKUX 3a7a4, IPUMEHECHHIO PA3IMYHbIX METOJIOB MMO3HAHNS;



3) pab6ora c unpopManueii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(pOpMaIK (HaydHO-TIOMyJIIpHAsS
JIUTEpaTypa XUMHYECKOTO COJICP)KaHHsI, CIIPABOYHBIE TIOCOONS, peCypChl
UHTEPHETA), aHAJTM3UPOBATh HHPOPMAIIHMIO PA3IMYHBIX BHJIOB U (hopm
IPE/ICTaBICHNS, KPUTUYECKHU OLICHUBATh €€ JJOCTOBEPHOCTh U
HEMPOTHBOPEUYHUBOCTb;

e (hopMyIHpPOBATH 3AIPOCHI M IPUMEHSTH PA3IMYHBIE METOIBI IIPH MTOUCKE U 0TOOpE
uHpOpMaLuK, HEOOXOIMMOM IS BBIMOJIHEHHS YIeOHBIX 33aa4 ONPeIeIIEHHOTO
THIIA,

e TPHOOPETATH OMBIT UCIOIH30BAHUS HHPOPMATTOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

e CaMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpeacTaBiIeHUus HHPOpMAITIH
(cxemsl, rpaduKH, TUArPaMMBbl, TAOIHILIBI, PUCYHKH U IIP.);

e HCIONB30BATh HAYYHBIH S3BIK B KAYECTBE CPEICTBA MPHU pabOTEe ¢ XUMUIECKOH
uHbopMaIHeil: PUMEHITh MeXIpeaMeTHble (Qu3nueckrue 1 MaTeMaTHYECKHE)
3HAKH U CUMBOJIBI, (hOpMyJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

e HCIIOJIB30BATh M MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA

HarJSITHOCTH.

OBJIZIL[EHI/IE YHuBE€pCaJdbHBIMH KOMMYHHUKATHBHBIMHA HeﬁCTBHHMH:

e 3ajaBaTh BOMPOCHI 10 CYIIECTBY 00CYXIaeMOI TEMbI B X0JI€ Traora u/uiu
JMCKYCCHH, BBICKA3bIBATh UIeH, (POPMYINPOBATH CBOU MPEIOKCHHUS
OTHOCHUTEJIbHO BBINIOJIHEHHUS PEJI0KEHHOM 3a1a4H;

e BBICTYIATh C IPE3CHTAMEN PE3YJIbTATOB [T03HABATEIILHOMN AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BBINIOJIHEHUU
XUMHYECKOTO SKCTIEPUMEHTA, MPAKTHUYECKOW padOTHI IO UCCIICIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, peah3alii y4eOHOTo MPOeKTa, U (POPMYIUPOBATH BHIBOJIBI
0 pe3yibTaTaM MPOBEACHHBIX UCCIEAOBAHUI MyTEM COTJIACOBAHUS MO3ULIAN B
X0J1e OOCYKACHHSI 1 0OMEHAa MHEHUSIMHU.

OBJaaaenue YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMM

e  CaMOCTOATENBHO IIAHUPOBATh U OCYIIECTBIIATH CBOKO [T03HABATEIbHYIO
JEATEIIBHOCTD, ONIPENEIsSIsl €€ LENIN U 3aja4l, KOHTPOJIMPOBATh U II0 MEpe
HEO0OXOIUMOCTH KOPPEKTUPOBATH MPEaraéMblil anropuTM JeiCcTBUM pu
BBINOJIHEHUH YUEOHBIX U UCCIIE0BATENIbCKUX 3a/1a4, BEIOMpaTh Hanbosee
3¢ pexTUBHBIN CrIOCOO UX PEUICHUS C YYE€TOM IMOJy4EeHHs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

e OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKH.

IlpeameTHbIC pe3yjabTaThl

10-1 kaace

Hpe,Z[MeTHLIC PE3YIbTAaThl OCBOCHUS KypCa <<OpPaHI/I‘{eCKa$I XUMUSD) OTPAXKAKOT.



e CcOPMUPOBAHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABIIAIONICH €CTECTBCHHO-
HAYYHOI KapTHHBI MHpPA, POJIM XMMHUU B IIO3HAHHUU SIBJICHUH MPUPOJIBI, B
(hOpMUPOBAHUN MBIIUICHHUS U KYJIBTYPHI JINYHOCTH, €€ (DYHKIIMOHAIEHOMN
IPaMOTHOCTH, HEOOXOAMMOM IS PEUICHUS TPAKTUICCKUX 3a/1a4 U DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOAHOM cpee;

e BIIQJICHUE CUCTEMOI XUMHUYECKUX 3HAHUH, KOTOPAask BKIFOYAET: OCHOBOIIOJIATAOIINE
HOHATHUS (XMMHUYCCKHIA SJIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aTOMa, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKasl CBS3b, CTPYKTYpHAs
dopmyna (pa3BepHyTasi U COKpaIlleHHas1), MOJIb, MOJISIPHASI Macca, MOJIIPHBIN
00beM, YIIIEPOIHBIH CKeJeT, PYHKIMOHAIbHAS TPYIIa, PaluKail, U30MepHs,
U30MEpPBI, TOMOJIOTUYECKHUNA PsIIl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO 1
a30TCoJIepIKaIlue COSAMHEHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS); TEOPUH U 3aKOHBI (TEOpHsi CTPOCHHUS
oprannyeckux BeriecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHsI MAaCChl BELIECTRB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS,
JIeKaIIUe B OCHOBE TIOHUMAHUS TPUYUHHOCTHA U CUCTEMHOCTH XHMUYECKHX
SIBTICHUH, (PaKTOJIOTMUYECKHE CBEACHHUS O CBOWCTBAX, COCTABE, OJIYYCHUH U
0€30I1aCHOM HCITIOJIb30BAaHHH BaKHEUIIIMX OPraHHUYECKUX BEIICCTB B OBITY U
NPaKTUYECKOH IeATEIILHOCTH YEIIOBEKa,

e c(HOpMUPOBAHHOCTh YMEHUH BBISBIISTh XapaKTEPHbIC TPU3HAKH MTOHATHIH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCTIOIB30BATh COOTBETCTBYIOIINE MOHATHUS TIPU
OIKCAaHWH COCTaBa, CTPOCHUS U MPEBPANICHUN OPraHMYECKUX COCTUHCHUN;

e c(hopMUPOBAHHOCTh YMEHHI HCIIOJIB30BAaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHO#)
(dbopMyJT OpraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYCCKUX PEAKITUH,
U3rOTaBJIMBATH MOJICIU MOJICKYJI OPTaHUYECKUX BEUIECTB ISl WILTFOCTPAIIMU UX
XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHS;

e cpOPMUPOBAHHOCTHh YMEHHUI YCTaHABINBATH MPUHAIICKHOCTh H3yUYEHHBIX
OpPTraHUYeCKUX BEIECTB MO UX COCTABY U CTPOEHUIO K OINPEIEIIEHHOMY
Kiaccy/rpyrire coequHeHnH (YraeBoI0PO/Ibl, KHCIOPO U a30TCOACPKAIINES
COE/IMHCHUS!, BHICOKOMOJICKYJISIPHBIC COSIMHEHNUS), 1aBaTh UM Ha3BaHHSI 10
cucremaruueckoit Homenkinatype (IUPAC), a Takke NpuBOJUTH TPUBHATIBHbBIC
Ha3BaHUS OT/ICBHBIX OPraHMUYECKUX BEUIECTB (ITUIICH, IPOMUJICH, alleTHIICH,
ITHJICHIJIUKOJIb, TIHUIEPHH, (GeHOI, (OpMalTbICTH I, alleTAIbJICTHI, MypaBbHHAS
KHCJIOTAa, YKCYCHAsI KMCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPHHOBASI KHCIIOTA, TIIFOK034a,
bpykTO3a, KpaxmaJ, IeJUTI0I03a, TIIUIHH);

e CPOPMHUPOBAHHOCTH YMEHHS ONPEACIATH BUIBI XUMUYCCKOM CBSI3U B OPTAHUYECKUX
coenuHeHUAX (OAMHAPHBIC U KPATHBIE);

e CPOPMHUPOBAHHOCTH YMEHUS MPUMEHSTH TOJIOKEHUS TEOPUHU CTPOCHHUS
oprannueckux BemectB A.M. byTiepoBa s 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHUS, 3aKOH COXPAHEHUS MacChl BEIIECTB,;

e cpOpPMHUPOBAHHOCTHh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (hU3HUECKUE U
XUMHUYECKHE CBONCTBA THITHYHBIX TPEJCTABUTEIICH Pa3IMIHBIX KJIIACCOB
OpPraHUYeCKUX BelecTB (MEeTaH, 3TaH, dTUJICH, IPONUJICH, alleTUIIeH, OyraaueH-1,3,
MeTIIIOyTaaueH-1,3, 6eH30J1, METaHOJI, dTAHOJ, STHJICHTJINKOJIb, TIIAIEPHH, (DEHOIT,
areTaNbIeT U/, MypaBbHHAs M YKCYCHAsl KUCJIOTHI, TIIFOKO03a, Kpaxmall, [eJITII03a,
AMHUHOYKCYCHasi KUCIIOTA), HJUTFOCTPHPOBATh TCHETHUYECKYIO CBS3b MKy HUMH
YpaBHEHUSMH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU C HCTIOTH30BAHHEM

CTPYKTYPHBIX (hOpMYII;



e c(hOpMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YTIIIEBOJOPOIHOTO CHIPhS
(HedTh, IPUPOAHBIIL I'a3, yrojb), CIIOCOOBI HX MEPePadOTKH U MPAKTHYECKOES
IPUMEHEHHE IPOAYKTOB IIEPEPAOOTKH;

e c(hOpMUPOBAHHOCTb YMEHUN IPOBOJUTH BEIYUCICHHS 10 XUMUUYECKUM YPaBHEHHSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WM IPOYKTa PEAKIIUH 10
U3BECTHBIM Macce, 00beMy, KOJTMUECTBY OJJHOI'O U3 UCXOJHBIX BELIECTB WIIH
IPOJIyKTOB PEaKIUH);

e c(hOpMUPOBAHHOCTb YMEHUH BJIAJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJAaX
HAy4YHOTO [T03HaHUs, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYEHUU BELIECTB U
XMMHYECKUX SIBIICHUH (HaOI0IeHe, U3MEPEHHUE, SKCIICPHUMEHT, MOJICIIUPOBaHHE),
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PELLICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM,

e c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATh MIPAaBUIA MIOJb30BaHUS XUMUYECKON
MOCY/101 1 J1a0OpaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBHIIa OOpaIEHUs C
BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSAMU IO BBIITOJHEHHIO JJA0OPaTOPHBIX
XUMHUYECKHX OIBITOB,;

e c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIOIHATh XUMUYECKHH SKCIEPUMEHT
(mpeBpalieHust OpraHMYeCKUX BEUISCTB P HATPEBAHUH, MTOJYYCHHE ITUIICHA U
U3y4EHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKLIUU OPraHMUECKUX BEIIECTB,
JICHATypalust OCJIKOB NPU HAPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C MpaBWJIaMH TEXHUKU O€3011aCHOCTH TP OOpAIEHUH C BELLIECTBAMU U
1abopaTOpHBIM 000PYIOBAHUEM, TTPEACTABIISITH PE3YJIbTATHl XMMHUYECKOTO
JKCIEpUMEHTa B (POpMeE 3alUCH YPAaBHEHUI COOTBETCTBYIOIINX peaKuil u
(opMyIMpOBATH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e c(hOpMUPOBAHHOCTb YMEHUH KPUTUYECKH aHAJIN3UPOBATH XUMHUECKYIO
UH(OpPMAIIHIO, TTOJTyYaeMYI0 U3 pa3HbIX HCTOUYHHKOB (CpeZCcTBa MacCOBOM
uH(OpMAIMH, HHTEPHET U JIp.);

e C(pOPMUPOBAHHOCTH YMEHHUI COOJIIOIaTh IPABHJIA SKOJIOTUYECKH 11€JIeCO00pa3HOr0o
MOBEJICHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LENAX COXPAHEHUS CBOETO
3/10pOBbS U OKPY>KAIOILEH MPUPOIHOI cpesibl, 0CO3HABAThH OMACHOCTh BO3/IEHCTBUS
Ha J)KUBBIE OPTaHNU3MBI ONPEAEIEHHBIX OPTaHNYECKUX BELLECTB, [IOHUMAsi CMBICIT
nokazarens [1JIK, nmosicHsITh Ha mpuMepax crocoObl YMEHbILIEHUS U
IIPEIOTBPALEHHS UX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M YEJIOBEKa,

e 1715 OOyYaIOUIMXCs ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBS: YMEHUE
HIPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHU,

e JUIS CJEMBIX U cIa00BUIAMINX 00YYAIOUINXCS: YMEHHE UCII0Ib30BaTh peibedHo-
TOYEYHYIO cucTteMy obo3HaueHuit JI. bpaiins s 3anucu XumMuyeckux Gopmy.

11-i kaace
[IpenMeTHBIC pe3ynbTaThl OCBOCHUA Kypca «O01as u HeopraHudeckasi XUMHUsD OTPaKaroT:

e c(hOpMUPOBAHHOCTbH MPECTABICHUNA: 0 XUMUUYECKON COCTABIISAIOLICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa, POJIM XUMUU B TIO3HAHUHU SIBJIEHUH MPUPOJIBI, B
(GOopMHPOBAHUYU MBIIIJICHUS U KYJIbTYpPbI JUYHOCTH, €€ PYHKINOHAIBHON
rPaMOTHOCTH, HEOOXOAUMOM JIJIsl peICHHS MPAKTUYECKUX 3a/1a4 U SKOJOTHYECKH
000CHOBaHHOI'0 OTHOLIEHUS K CBOEMY 370POBbIO U IIPUPOJHOM cpene;



BJIAJICHUE CUCTEMOM XMMHUECKUX 3HAHUMN, KOTOPast BKJIIOYAET: OCHOBOIIOIAratoIIne
HOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, U30TOII, S-, P-, - 3JIeKTPOHHbIC OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00BbEM, BAJIGHTHOCTD,
AJIEKTPOOTPHUIIATESIILHOCTD, CTENIEHb OKUCIICHHS, XAMUYIECKas CBS3b (KOBaJICHTHA,
WOHHAs, METAJUINYECKasi, BOJOPOIHAS), KPUCTAJUINYECKAsl PELIETKA, TUITBI
XUMUYECKHUX PEaKLUU, paCTBOP, MIEKTPOIUTHI, HEAJEKTPOJIUTHI,
IIEKTPOJINTUYECKAS IUCCOLMALINS, OKUCIIUTEND, BOCCTAHOBUTENb, CKOPOCTh
XMUMHYECKON peaKifi, XUMUIECKOE PABHOBECHE); TCOPHHU U 3aKOHBI (TCOpHS
ANEKTPOIUTUYECKOMN AUCconMannu, nepuoandeckuii 3akod .M. Menneneena,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U PEBPALICHUS] SHEPTUU
PU XUMUYECKUX PEAKIHSIX ), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHNUS, JIEKAIIUE B OCHOBE TOHUMAHUS IPUIMHHOCTH U
CHUCTEMHOCTH XUMHUECKUX SBJICHUN, (PAKTOIOTMYECKHIE CBEICHUS O CBOWCTBAX,
coCTaBe, MOJy4YeHUHU U 0€30MaCHOM HCIOJIb30BAHUN BaKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEIILHOCTH YEIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIe MPU3HAKU MOHSITUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILUE MOHATHUS IIPU
ONMCAaHUU HEOPTraHWYECKUX BELIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTH YMEHHH NCIIOIH30BATH XUMUYECKYIO CUMBOJIUKY LTSI
coctaBieHus GopMyI BEIIECTB U YPaBHEHUN XUMHUECKUX PEaKIIUi,
cucrematrueckyto HomeHkiarypy (IUPAC) u TpuBnaiibHble Ha3BaHHS OTACIBHBIX
HEOPraHWYECKUX BelecTB (yrapHblil ra3, yriIeKUCIIbIiA Ta3, aMMHUaK, raiieHast
U3BECTh, HETrallIeHasi U3BECTh, IIUTHEBAS COMA, IUPHUT H JP.);

c(hOpMUPOBAHHOCTh YMEHUH OIPEAETATh BAJICHTHOCTh U CTEIICHb OKUCIICHHS
XUMHYECKHX 3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBAa, BUJ XUMUYECKOU
cBsi3U (KOBaJICHTHAS, HOHHAS, METAJUTUYECKAst, BOJOPO/IHAS) B COCTUHEHUSX, THII
KPHUCTAJUTMIECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJIsIpHAas,
WOHHas, METAJUTHYECKas), XapaKTep CPe/Ibl B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
COEIMHEHNH,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAANIE)KHOCTh HEOPTAaHUYECKUX
BEILIECTB 110 MX COCTaBY K OMpPEACICHHOMY KiIaccy/Tpynie coeiMHeHn# (pocThie
BEII[eCTBAa — METAJUIBI M HEMETaJIbl, OKCU/IbI, OCHOBAHUSI, KUCIOThI, aM(OTepHBIE
THJIPOKCH/IBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUH PAaCKPBIBATh CMBICI NIepUoArYecKkoro 3akona J[. 1.
MeHnzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENIBHYIO U
MPOTHOCTUYECKYIO (PyHKIINH;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEepPHU30BaTh FIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKHX d1eMeHToB 1-4 nepuoaos [leproanyueckoit cCTeMbl XUMUYECKUX
anemenToB J[.1. MeHnperneeBa, UCTIONIb3YsI MOHATHS «S-, P-, d- AIIEKTPOHHBIC
OpOUTANINY, «IHEPTETUUECKUE YPOBHMUY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX 3JIEMEHTOB M UX COCTUHEHHI 110 MepruoiaM U TpyInam
Ilepuoanueckoit cucremsl XxumMuieckux anemeHToB .M. Menneneena,
cOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYESCKUE
CBOMCTBA HEOPraHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIAThH
CYIIIECTBOBaHHE T€HETHUECKOH CBSI3U MEX/1y HEOPTraHWYECKUMH BEIIECTBAMU C
MOMOILIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;
c(OPMHUPOBAHHOCTh YMEHUS KJIACCUPHUIIMPOBATH XUMUYECKUE PEAKLIUU O
pa3InYHBIM MPU3HAKaM (YHCITY ¥ COCTABY PEarupyrolluX BEIIECTB, TCILIOBOMY

3 dexTy peakiuu, U3MEHEHUIO CTETIeHEH OKUCIEHUS DJIEMEHTOB, OOPaTUMOCTH
pEaKIIMU, YIaCTUIO KaTaTu3aTopa);



e CcPOPMUPOBAHHOCTH YMEHHUI COCTABIISITh YPABHEHUS PEAKIIUI pa3TUIHBIX TUIIOB,
MOJIHBIE U COKpPALIEHHbIE YPaBHEHUS peaKlMii HOHHOTO 0OMEeHa, YUUThIBas
YCIIOBUS, TIPU KOTOPBIX 3TH PEAKIIUHN HIYT 0 KOHIIA,

e CcpOPMUPOBAHHOCTH YMEHHI MPOBOIUTH PEAKIIUU, TTOJTBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3IMYHBIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABAThH
OTIBITHBIM ITyTE€M MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIECTB;

e CPOPMUPOBAHHOCTHh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OanaHca
3THUX PEaAKIUK;

e CcOPMUPOBAHHOCTH YMEHHUH OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUICHHUS] XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aencTus (mpuniun Jle [latense);

e CPOPMHUPOBAHHOCTHh YMEHHI XapaKTepHU30BaTh XUMUUYECKUE IPOIECCHI, JIeXKAIlHe B
OCHOBE MPOMBIILICHHOTO MOJTYYEHUsI CEPHOM KUCIOThI, aMMHAaKa, a TakKe
c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX U
IKOJIOTHYECKUX MPOOIeMaX XHMHUECKOTO TIPON3BOJICTBA;

e CcpOPMUPOBAHHOCTH YMEHHI MPOBOIUTH BBIYUCICHUS C UCTIOJIb30BAHUEM TOHSATHUS
«MaccoBasi J0J1sl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUN Ta30B MPU
XUMHYECKHUX PEAKIIHIX, MacChl BEIIECTBA WM 00beMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WJIM 00bEMY OJHOTO M3 YUaCTBYIOIIHUX B PEAKIIMHU
BEIIECTB, TEIUIOBOTO 3 deKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl
BEIIICCTB, MTPEBPAIICHUS M COXPAHEHUS YJHCPTHH;

e cpOPMUPOBAHHOCTH YMEHHI COOJIIOIATh IPABUIIA MOJIH30BAHUSI XUMUYECKOM
MOCY/101 1 J1a0OpaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBHIIa OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHX OITBITOB;

e CcPOPMUPOBAHHOCTHh YMEHHH IIIAHUPOBATH U BBHIIIOJIHATH XUMHUECKUNA SKCIIEPHUMEHT
(paznioskeHue MEepoOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaln3aTopa, OnpeieeHne
Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAILHOTO HHINKATOPA, BIHSHHE
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIUH, PEAKIINA HOHHOTO
o0OMeHa, KaueCTBEHHbIE peaKkllny Ha cynb(art-, KapOoHaT- U XJIOpUI-aHUOHBI, HA
KaTHOH aMMOHWUS, PEIICHHE YKCIIEPUMEHTAILHBIX 33724 10 TeMaM «MeTauTb» 1
«Hemeramibi») B COOTBETCTBUH € TIPABUIIAMH TEXHUKH 0€30MaCHOCTH TIPH
oOpallleHnH C BeIIeCTBaMU U JIabopaTOPHBIM 000PYAOBAHUEM, IPEACTABIIST
pe3yNnbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hopMe 3alliCH ypaBHEHUI
COOTBETCTBYIOIIUX Peakuii U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yNbTaToB,;

e CPOPMHUPOBAHHOCTh YMEHUH KPUTUUICCKH aHATU3UPOBATh XUMUIECKYIO
UH(POPMAILINIO, TIOIYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (CpelICTBa MaCCOBOM
KOMMYHHKAIMH, HHTEPHET H 1Ip.);

e cOpPMUPOBAHHOCTHh YMEHHUI COOJIIOIATh TIPABHIIA YKOJIOTUYECKH 11eJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOH JESITEIILHOCTH B LIETISX COXPAaHEHUSI CBOETO
3/I0POBBS U OKPYXKaIOIIEe MPUPOIHOM CpeJibl, 0CO3HABATh OMACHOCTh BO3JACUCTBUS
Ha JKUBBIC OPTaHU3MBI ONPEICIICHHBIX BEIIECTB, TOHUMast cMbIcI Toka3atens [1/1K,
MOSICHSITh Ha IPUMEpaxX CIIOCOObl YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPETHOTO
BO3JICUCTBUS HA OPTraHU3M YEJIOBEKa,

e 175l OOYYAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHMS BEIIESCTB U
XUMHUYECKHX SBIICHUH,



e IS CIICTIBIX U CIA0OBHIANINX OOYYAIOIINXCS: YMEHUE UCTIONh30BaTh pelbeHO-
TOYCYHYIO cCUCTeMy 0003HaueHuit JI. bpaiins a1 3anucu XuMHYeCKUX GopMyI.

Coaep:kanue y4eOHOro npeamMera

10-i1 kiace

OPI'AHUYECKASA XUMUA
Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHHU

[IpenMeT opraHUYeCcKOil XUMHUU: € BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

B [MOJIyYEHUHY HOBBIX BEIIECTB U MaTepUasIoB. Teopusi CTPOCHHS OPraHUYECKUX COCTMHECHUM
A.M. bytiepoBa, ee ocHOBHbIE MONI0XKeHHSI. CTPYKTypHBIE (HOPMYIIBI OPraHUYECKUX
BemecTB. ['oMonorus, nsomepus. XuMuueckasi CBA3b B OpraHUYECKUX COCTUHEHHSIX —
OJIMHAPHBIE M KPATHBIE CBSI3U.

IIpencraBnenue o kaaccuukauy opraHMuecKux BemecTB. HoMeHkaTypa opraHn4eckux
COeIMHEHUH (CHCTEeMaTHUYeCKasl) U TPUBHAJIbHBIC Ha3BAHUS BAYKHECUIIINX MPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCIEPUMEHTAIbHBIC METO/IbI U3YUYCHHSI BEIIECTB U MX MTPEBPAILCHUIT: 03HAKOMIICHUE C
o0pasiamu OpraHUYecKrX BEIIECTB U MATEPUAIAMU HA HX OCHOBE, MOJICITUPOBAHNE MOJICKYJI
OpraHUYEeCKUX BEIIECTB, HAOIIOICHNE U OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPraHUYECKUX BELICCTB NMPH HarpeBaHuu (IIaBiIcHUE, OOYTITMBaHUE U
rOpeHue).

YraeBoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUN psAl. MeTaH u 3TaH — mpocTenmne
NPEICTAaBUTENN ANKaHOB. (PU3NUECKUE U XUMUYECKHE CBOMCTBA (PeaKiuy 3aMeleHHs U
TOpEeHHsI), HaXOXKICHUE B TIPUPO/IE, TIOTYUCHHE U TPUMECHEHHUE.

AJKeHBI. cOCTaB U CTPOCHHUC, TOMOJIOTMYECKHUI psA. OTUJICH U IMPOIUJICH — HpOCTCﬁH.IHC
MPEACTaBUTECIN AJIKCHOB: (1)I/I3I/IIICCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKupm ruaAprupoOBaHUs,
TaJIOTCHUPOBAHU, TUAPATAIIUN, OKUCIICHUA U HOJ'II/IMepI/ISaI_[I/II/I), IMOJIY4YCHHUEC U TPUMCHCHUC.

Ankanuensl: Oyraguen-1,3 u metundyraauen-1,3: crpoeHue, BaxHeHIIne XUMHUYECKUE
cBoiicTBa (peakius momuMepusaiun). [lonydeHue CHHTETHYECKOTO KayuyKa i Pe3HHBI.

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUN Psl. ATIETHIICH — TPOCTEUIITNN
MPEJICTABUTEIb AJIKMHOB. COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUYECKHUE CBOWCTBA (peaKinu
THIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUN, TOPCHHUS), TOJTyYCHHE U TIPUMEHEHHE.

Apensl. ben3on: cocras, cTpoenue, pU3MUECKHE U XMMUYECKIE CBOMCTBA (peakuuu
raJoOreHMPOBaHMsI U HUTPOBAHUS), MOJIyYCHUE U IPUMEHEeHHe. TOIyoJI: cocTaB, CTpPOCHHE,
¢du3nyuecKre 1 XMMUYECKHE CBOMCTBA (peaKkluy raloreHUPOBAHUS M HUTPOBAHU),



MOJIYUYCHHUC U TIPUMCHCHUC. TOKCUYHOCTD ApCHOB. I'eneTnueckas CBA3b MCKIAY
YIJII€BOAOPOJaMHU, IIPUHAAJICKAIMMMHU K Pa3JIMYHbIM KjlacCaM.

[TpupoHbIe UCTOYHUKY YTI€BOAOPOAOB. IIpupoaHblii ra3 v nonyTHele HEQTIHbIE ra3bl.
Hed1s u ee npoucxoxaenne. CriocoObl epepaboTku HEPTH: EPErOHKA, KPEKHHT
(TepMuyeckuil, KaTaTUTHYECKUIT), mUposn3. [IpoaykThl nepepaboTKu HeTH, X TIPUMEHEHHE
B IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yTroiib U MPOIYKTHI €ro mepepadoTKu.

OKCIEepUMEHTAIbHBIE METO/bI U3yUEHUS BEIIECTB U MX MPEBPAILCHUI: 03HAKOMJIEHUE C
oOpasiamu 1macTMacc, KayaykoB U pe3uHbl, kKoyuiekuuu «Hed1b» u «YTomby,
MOJEJIIMPOBAHNE MOJIEKYJI YIJIEBOJOPOAOB U rajlOr€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOU pabOThI: MOJIyYeHHE STUJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacueTHbIe 3a1a4un.

BerurciieHus mo ypaBHEHUIO XMMUYECKOW peakiuu (Macchbl, 00beMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIU NPOIYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MTPOJYKTOB PEAKIINH).

Kucaopoacoaep:kamye opraHndecKue coeTnHEeHUs

[IpenenbHBIC OTHOATOMHBIC CITUPTHI. METaHOJ U ATAHOJI. CTPOCHHE, (pU3NUYECKUEe U
XUMHUYECKHE CBOMCTBA (PeaKIMK ¢ aKTUBHBIMH METa/UIaMH, FaJIOrTeHOBOIOPOIaMH, TOPEHHUE),
npuMeHeHue. Bogopoansie ¢Bsi3u MeXy MOJIEKyJIaMu cCOupToB. [leficTBUe MeTaHoNa U
3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHbIE CIINPTHI. OTUJICHTTIUKOIb U TITUOEPUH. CTPOCHUE, (I)I/I3I/ILIGCKI/IC 151
XHMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHG CO IICJIOYHBIMH MCTAJUIAMU, KAQYCCTBCHHAA PCAKIIUA
Ha MHOI'OaTOMHBIC CHI/IpTBI). ﬂeﬁCTBHe Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TJIMLOCprUHaA U
OTUIICHTJINKOJIA.

®DeHoJI: CTPOCHHE MOJIEKYITBI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (heHoa.
[Ipumenenue denomna.

AJ'ILI[CFI/II[BI N KCTOHBI. cDOpMaJ'IBI[el"I/II[, aleTaJIbACTUA. CTPOCHUE, (I)I/ISI/I"ICCKI/IG 151
XHMHYECKHE CBOMCTBA (peaKIn/m OKHCJICHHUSA 1 BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKHI/II/I),
MOJIYUYCHHUEC U IPUMCHCHUC.

OHOOCHOBHBIE TIPEIeTbHBIE KapOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs! KHCIIOTHI:
cTpoeHue, GU3nUecKre U XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIIOT,
peakiust TepruHUKaIKHK), ToTyuYeHHe U TpuMeHeHne. CTeaprHOBas H OJICHHOBAS KUCIIOTHI
KaK MPEeJICTABUTENHU BBICIITNX KAPOOHOBBIX KUCIOT. MbLTa KaK COJHM BBICIIHX KapOOHOBBIX
KHCJIOT, BX MOIOIIee JIeHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CI0XKHBIX 3(DUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrieBonsl: cOCTaB, KiIacCH(UKAIHS yriieBoJ0B (MOHO-, TU- U MOJIMcaxapusl). [ 1roko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozpelicTeue ¢ ruapokcuaom meau(ll), oknucieHrne aMMuagyHbBIM pacTBOPOM



okcuaa cepeopa(l), BocctaHoBeHUE, OPOKEHUE TIIFOKO3bI), HAXOKICHUE B IPUPOJIC,
npuMeHeHue, Ouosornyeckas posib. DorocunTes. PpykTo3a Kak H30MEP TIIFOKO3bI.

Kpaxmai 1 1esunono3a Kak npupoansie moauMmepbl. CTpoeHre KpaxMalia u HeUIFOI03bL.
dusnyecKre U XMMHYECKHE CBOMCTBA KpaxMaiia (THIpOJIn3, Ka4eCTBEHHAS PEaKIus C
fomom).

DKCIepUMEHTAIbHBIE METO/IBI H3YUYEHHsI BEIIECTB U MX MPEBPAICHUN: IPOBEICHHE,
HAOJIO/ICHUE W ONTUCAHUE JICMOHCTPAIIMOHHBIX OMBITOB: FTOPEHUE CITUPTOB, KAYECTBEHHBIC
peaKiuu 0JTHOATOMHBIX CcIUPTOB (OKuciIeHue 3taHona okcuaoM mMeau(ll)), MHOrOaTOMHBIX
ciiupToB (B3aumojeiictBue rmnepuna ¢ ruapokcuaom meau(ll)), aapaernaos (okucacHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u rumpoxcuaom meau(ll), B3aumoeiicteue
Kpaxmaja ¢ iHoI0M), IPOBEICHUE MPAKTUICCKOM PabOThI: CBOWCTBA PACTBOPA YKCYCHOM
KHCIIOTHI.

PacueTHbIe 3a1aun.

BbrurciieHus mo ypaBHEHUIO XMMUYECKOW peakiuu (Macchbl, 00beMa, KOJMYeCTBa HCXOAHOTO
BEIIECTBA WJIU NPOIYKTA PEAKLIUHU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO U3
MCXOJTHBIX BEIIECTB WU MTPOJTYKTOB PEAKIIUH).

A30Tcozlep>1<amne OpraHn4YCCKHUEC COCIAUHCHUA.

AMMHOKHUCIIOTHI KaKk aM(OTEpHBIEC OpraHUYECKHUe COeTMHCHUS. DU3NUYECKUE U XUMUYECKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpuMepe TKIKHa). bruoornueckoe 3Ha4eHNE aMUHOKHUCIIOT.
IlenTunael.

benku xak IMPpUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/ILIHaSI, BTOpHUYHAA U
TPpETUYHAaA CTPYKTYpa O0enkoB. XMMHYECKHE CBOMCTBA OEIIKOB: TUAPOJIN3, ACHATYypalus,
KauCCTBCHHBIC pCAKI[MKU Ha Oenku.

3KCH€pHMCHT3J'IBHBI€ MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIOI[€HI/I€ n
OTMCaHNe JEeMOHCTPALMOHHBIX OMBITOB: JCHATYpallrs OSIKOB MPH HATPEBAHHH, [[BETHBIC
peakiuu OeIKOB.

BI)ICOKOMO.]ICKyJ'lﬂpHI)Ie COCANHCHUA

OCHOBHbBIC TTOHITUS XUMUH BBICOKOMOIJICKYJIAPHBIX COCIUHEHMI: MOHOMCEp, MOJIUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHB ITOJIUMEPHU3AIUN, CPEAHAA MOJICKYJIAPpHAsA Macca. OcCHOBHBIE
MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COE€IUHEHHUI — noJmmMepusanus u

ITOJIMKOHACHCAIIHA.

SKCHepI/IMeHTaJ'II)HBIe MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C
O6p8.3]_IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYYYKOB.

MC)KHpC,Z[MCTHLIC CBA3U.

Peanmzanus MeXIpeIMETHBIX CBSI3€H NP M3YUeHUH opranndeckoil xumun B 10-m kimacce
OCYIIECTBIISICTCS Yepe3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U



MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU IS OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC ITOHATHS . SIBJICHUE, HAYYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KJIaccu(HUKaIus, IEPUOTNIHOCTh, HAOTIOACHHUE, U3MEPCHHE, YKCIIEPUMEHT,
MOJICIIMPOBAHUE.

®duszuka: MaTepusi, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPTE€TUYECKUIN YPOBEHbD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUUUHBI U
€IMHUIIBI UX U3MEPEHHUS.

Buonorus: xnerka, opranusm, 6uochepa, 0OMEH BElecTB B OpraHusme, (OTOCHHTES,
OMOJIOrMYeCKU aKTUBHBIC BelIeCTBa (OEJKH, YIIIEBOIbI, )KUPBI, GEPMEHTHI).

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

Texuomorus: IMMUIICBBLIC MPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IIMTAHUS, MOIOIIUEC CPCACTBA,
JICKApCTBCHHBIC U KOCMETHYCCKUC MTPCTIapaThl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U
CHUHTCTHUYCCKHUX BOJIOKOH.

11-1 kiaacce

OBLIASA U HEOPTAHNYECKAA XUMMUA
Teoperuyeckne 0OCHOBbI XMMHUH

XuMudeckuil aneMeHT. AToM. Sipo aToma, U30TOIbI. DIIEKTPOHHAs 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacipeAeIeHHs MIEKTPOHOB M0 OPOUTAISIM B aTOMaX JIEMEHTOB MEPBBIX
YeThIpeX NepUuoJIOB. DIEKTPOHHAsE KOH(PUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoandeckasi cucrema XuMU4YeCKuX 3yemMeHToB [1.1.
Menpeneesa. CBsA3b IEpUOINYECKOTO 3aKOHA U [leproanueckoi CUCTEMBI XUMUYECKUX
anemenToB J[.W. MeHeneeBa ¢ COBpeMEHHO Teopuel CTpoeHUsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIIOKHBIX
BELIECTB 110 TPYIIaM U epuoaaM. 3HaueHue NepruoNYecKoro 3aK0Ha B pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BHIbI XUMHUECKON CBsI3U (KOBaJEHTHAS
HETOoJISIpHAs U TIOJISIpHAs, HIOHHAS, MeTaJuTnuecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XMMHUYECKOH CBsi3M (OOMEHHBIH U IOHOPHO-aKIENTOPHBIN). BogopoaHast cBs3b.
BanentHocts. DnekTpoorpunarenbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AHHOHBI.

BemiectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH ITOCTOSIHCTBA COCTaBa
BeIIeCTBA. THUIBI KPUCTATUTMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. ICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOPE.



Knaccugukanus Heoprannyeckux coenHeHnit. HoMmeHkinarypa HeopraHu4eckux BEIIecTB.
I'enernyeckas CBsA3b HEOPraHMYECKUX BEUIECTB, IPUHAICKALINX K Pa3JIMYHBIM KJIACCaM.

Xumunyeckas peakuus. Kinaccupukanus XMMHUECKUX peaklvii B HEOPraHUYECKOM U
OpraHUYEeCKON XMMHUH. 3aKOH COXPAHEHHs MacChl BEILIECTB, 3aKOH COXpPaHEHUS U
MIPEBPALICHUS SHEPTUU ITPU XUMUUECKHUX PEAKIIHSIX.

CKOpOCTb peakiuu, e 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHUMbIE pEaKIIHH.
Xumnueckoe paBHoBecHe. DakTopsl, BIUAIONUE Ha COCTOSHUE XUMHUECKOTO PABHOBECHSL.
[Tpunnun Jle Hlarense.

Onexrponutuyeckas auccornuanus. CuiibHbIe U ciaaldbie 3eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB. KUCIIas, HEUTpaJIbHAs, 1EJI0YHAs.

OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC pCaKIuu.

DKCHEepUMEHTAIBHBIE METO/IbI U3YyUEHHUS BEIIECTB M MX MPEBPAIICHUI: JEMOHCTPALIUS
tabnun «[lepuonnyeckas cuctema xumuueckux snementoB J[.1. MenneneeBay, uzyueHue
MOJIETICH KPUCTAUIMYSCKUX PEIICTOK, HAOIIOICHUE U OTIMCAHNUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHUE TEPOKCH/IA BOIOPOA B IPUCYTCTBUH KaTalK3aTopa,
OIpesieJIEHUE Cpeibl PACTBOPOB BELIECTB C TOMOIIBI0 YHUBEPCATbHOIO HHIMKATOPA,
pEaKIuy HOHHOTO 0OMEHA), MPOBEICHHE MPAKTHUYCCKO# paboThl «BiusiHUE pa3TIudHbIX
(haKkTOpOB HA CKOPOCTh XUMUIECCKON PEAKITUI.

PacueTHbIe 3amaun.

Pacuets! 1o YpaBHCHUAM XUMHUYCCKUX peaKquI, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTHI,
PaCUYCThI C UCITOJIB30BAHUEM ITOHATHUSA «MAaCCOBas O0JIA BEIICCTBa».

Heopra}mqecm\ﬂ XUMUsl

Hewmeramnsl. [Tonoxenne HemetamwioB B [lepruoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J.11. MenneneeBa 1 0cOOEHHOCTH CTpOeHUsI aTOMOB. Dr3Hyueckre CBONCTBa HEMETAIIOB.
Annorponust HeMeTa/uToB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHAYECKHE CBOWCTBA Ba)KHEHIITNX HEMETaIOB (raloreHOB, Cephl, a30Ta, Gocdopa,
yriaepoja U KpEMHHS) ¥ UX COeTUHEHNH (OKCHIO0B, KHCIOPOICOACPIKAIIIMX KUCIIOT,
BOJIOPOIHBIX COCTHHEHHIA).

[IpuMeHeHne Ba)XKHEUIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meraiutel. [Tonoxenue merannos B [lepruoanueckon cucreme XuMHIeCKux dneMeHToB J[. 1.
MenneneeBa. OcCOOCHHOCTH CTPOCHHMSI DIIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. O0mue
¢dusnueckue cBoiicTBa MeTaioB. CIuTaBbl METANIIIOB. DIEKTPOXUMUYECCKHUN PsiJl HATIPSKESHHIMA

MCETAaJIJIOB.

XUMUYECKHE CBOMCTBA BAXKHEHUIITMX METANIOB (HATPHUi, KaJIuii, KalblUi, MarHUH,
ATIOMUHUH, [TUHK, XPOM, XKeJIe30, MEJIb) M X COCTUHEHHUH.

O6mue cnocoObl moxydeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.



DKCIepUMEHTATBHBIC METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAILCHHA: H3YUCHHE KOJUICKITUH
«MeTauibl U CIIaBbl», 00pPa3I0B HEMETAIIOB, PEIICHUE KCIIEPUMEHTAIBHBIX 337134,
HAOJIIOICHNE ¥ OMMCAHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMO/ICHCTBHE
THIPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT U IIeJI0Yel, KaYeCTBEHHbIC PEaKIiy Ha
KaTHOHBI METAJIJIOB).

PacueTHble 3a/1a4n.

PacueTs! Macchl BeliecTBa WM 00beMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, PacuyeThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) IPOIYKTOB PEAKILIUH, €CIIU OJHO M3 BEIECTB UMEET IIPUMECH.

XuMHuA ¥ KU3HD

Ponbs xumun B oOecrieueHuH SKOJIOTHYECKOM, JHEPIreTHISCKON M MHUIIEBOM 0€301MacHOCTH,
pa3BuTUU MeAUIMHEL. [IoHATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuui.

HpeI[CTaBJIeHI/Iﬂ 00 06IIII/IX HAaYYHBIX NPUHOUIIAX TPOMBIIIJICHHOI'O IMOJTYYCHUSA BaKHEHIITNX
BCIICCTB.

YenoBek B MHPE BCIIECTB U MAaTCPUAJIOB. Ba)XKHEHUIIIHE CTPOUTCIIbHBIC MATCPHAJIbI,
KOHCTPYKIHMOHHBIC MAaTCPHAJIbI, KPACKH, CTCKJIO, KEpaMUKa, MaTCpUualibl AJId JICKTPOHUKH,
HaHOMAaTCpUualibl, OPraHu4CCKUC 1 MUHCPAJIbHBIC y,HO6peHI/I$I.

Xumus u 30POBBLE YCIOBCKA: IIpaBUjIa UCII0JIb30BaAHUA JICKAPCTBCHHBIX IIPECIIApaTOB,
IpaBUjia 0E30IMaCHOTO UCIIOIb30BaAHUS npemnaparoB OBITOBOI XMMHUH B HOBCC,Z[HCBHOI‘/’I KHU3HHU.

Me)KHpeI[MeTHHe CBA3U.

Peanunzanus MeXnpeaMeTHBIX CBsI3€H MpH n3ydyeHUH o01ei n HeopraHuyeckoi Xxumuu B 11-
M KJIaCCE OCYHIECTBISETCSA YePE3 HCII0JIb30BAaHUE KAK OOILINX €CTECTBEHHO-HAYUHBIX
MOHATHUH, TaK ¥ MOHIATUH, SBISIOLUIMXCS CUCTEMHBIMHU ISl OTAEIbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIH (PaKkT, TUMOTE3a, 3aKOH, TEOPHs, aHAJH3,
CUHTE3, KJIacCCU(PUKALIMS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
HU3MEpEHHUE, SIBJICHUE.

®duznka: MaTepusi, JHEPTusi, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII,
PaZloaKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUI YpOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe

COCTOAHHE BCIICCTBA, (I)I/IBI/I‘-ICCKI/IG BCJIMYHUHBI U CAUHUIBI UX UBMCPCHUA, CKOPOCTD.

buonorus: KJICTKA, OpTaHHU3M, 3KOCHUCTEMA, 61/100(pepa, MakKpoO- 1 MUKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHuU3MCE.

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.

TexHonmorusa: XuMHUYECKasi IPOMBIIIEHHOCTh, METAJUTyprusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHUasoB, CEIbCKOXO3IMCTBEHHOE TIPOMU3BOJICTBO, MTUIIEBAs TPOMBIIIJICHHOCTD,



(papMaI_[eBTI/I‘-IGCKaSI MPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETUYCCKUX NPCIIapaToB,
IIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHUaAIOB, SJICKTPOHHAA IIPOMBIIIJIICHHOCTD,

HaH

OTCXHOJIOI'HNH.

TemaTnueckoe MIAHUPOBAHUE

10-i kiace
HaumenoBa | Koumn4yecTBo 4yacoB
Ne | Hue
S R — DuexTponnbie (udpoBbIe)
pasi Bceer | Konrpoubn | IIpakTudec | ogpaszoBarennnbie pecypebl
n | Tem 0 ble padoThl | KHe padoThl
NMPOrpaMmblI
Pa3znen 1.TeopeTrnyeckue 0CHOBbI OPraHN4YeCKO XUMHU
[Ipenmer
OpPTaHHYECKO
1 XUMHH.
T
copit bubnuorexa POIII
1. |crpoenus 3
1 |opranuuecku .
Xp — resh.edu.ru/subject/29/10/
COeTMHEHNN
AM.
byrneposa
Wroro no pazneny | 3

Pa3nen 2. ¥YrieBoaopoast

2 IIpenenbHbIe bubnmnorexka POII —
1' YTJIEBOJOPOA | 2 resh.edu.ru/subject/lesson/6151/start/
Bl — aJIKaHbI 149993/
Henpenensn
2 HeneBo . Tpenaxep «O061aKko 3HAHU Y.
) yr AOPOA 6 1 Xumus. 10 knacc, OO0 «dusukon
2 | I ankeHHsl, a6y
AJTKa/THCHEI,
AIKUHBI
Apomaruyec DNeKTPOHHBIN 00pa30BaTEIbHbBIN
2. |kue 5 pecypc «JloMarHue 3a1aHus.
3 | yrneBomgopon Cpennee o0mee oOpazoBaHHeE.
Bl Xumust», 10-11 xnacc, AO




«M3natenscTBO "[IpocBemenuey
[Ipupoansie
o |MCTOUHMKH
4' yrieBojopoa |3 1 <..>
OB U UX
nepepadoTka
Wroro mo pazmeny | 13

Pa3nen 3. Kuciaoponocoaepxanye opranndeckue coeTuHEeHUs

3. | CoupTsl.
1 |Denon 3 S
AJbpIeruasl.
3 KapGonoBsie
" | KHUCIIOTEL. 7 1 <.>
2
CI10XHBIE
3UpHI
3.
3 VrieBosl 3 1 <..>
Wroro mo pazmeny | 13

Pa3nen 4. A3zorcoaep:kaiiue OpraHuvYecKue coeHHeHHs

4 AMMHBL.

1' AmuHOKHCHO |3 <..>
Thl. benku

Wroro mo pazneny | 3

Pa3nes 5. BoicokoMoJIeKyJIIpHbIE COeNHEHUS

5 IT;macTmaccel.

" | Kayuyku. 2 <..>

1
Bomokna

Wroro mo pazneny | 2

OBIIEE

KOJIMYECTBO 34 2

YACOB 10

I[TPOTPAMME

11-i kiace

Ne KoumnuectBo yacos DJIEKTPOHHBIE
HanmeHnoBanue

n/m (uudposbie)
Pa3A€cI0B H TEM Beero | KOHTPOILHBIE | TIDaKTHYECKHE | oGpazoBaTenbHbIe
nporpamMMbl padoThI padoThI pecypebl




Pa3nen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuonnueckuii
1.1 i’?;( OIfI{OHquCKa;I 3 Bubmiorexa PIIH ~
' PHOZ resh.edu.ru/subject/29/11/
chcTeMa
XUMHAYECKAX
anemenToB ..
Menneneena
DNEeKTPOHHBIN
o0Opa3oBaTeIbHbIH
Crpoenue pecypc «JlomaniHue
BEILIECTBA. 3amanus. CpemHee ooIiee
1.2 4
Mmoroo0pasue oOpa3zoBaHue. XUMHSD,
BELECTB 10-11 xmacc, AO
«I31aT€ENBCTBO
"[Ipocsermienue"»
Tpenaxep «O0nako
13 Xumuueckue 6 1 1 sHauuiiy. Xumud. 11
" | peakuuu kiace, OO0 «Du3nKoH
JIa6»
Uroro mo pazneny 13
Pa3nen 2.Heopranuveckasi XuMus
2.1 | Meramnmubl 6 1 <.>
2.2 | Hemerammibl 9 1 1 <.>
CBs3b
5 5 | HEOpraHWH4eCKuX | ,, < >
Y OPTaHHYECKUX
BEIIECTB
Uroro no pazaeny 17
Pasznen 3. XuMud U :KM3Hb
3.1 | Xumus u xuses |4 <..>
Uroro no pazaeny 4
OBILIEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPOTPAMME







