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HOACHUTEJBHASA3SAIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pa3pabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOIt 00pa30BaTEILHOM IPOTPaMMBI CpetHero o01ero oopazoanus (POIT
COO), npencraBieHHbix B denepaibHOM TOCYyIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yuérom Konuenuuu npenoaaBaHus Y4eOHOTO IpeaMera
«XuMusi» B oOpa3zoBaTelbHBIX oOpraHm3anusx Poccuiickoit  ®enepanuu,
peaNu3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE TPOrPAMMBI, © OCHOBHBIX TOJIOKEHHI
«Crtpareruu pa3zputusa BocnuTanusi B Poccuiickoit @enepanuu Ha nepuoj 10 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1iel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUA 00ydaroUIUXcsl CpEeACTBAMU
yueOHoro npeamera « Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHble TosioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3YyIbTATOB OOy4YeHUSI U TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUUECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alliy, SBISAETCS HEOTHhEMJIEMON 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTallOM pealu3aluid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XUMUUYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBEKA, a TAKKE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TIPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHME 0OO0ydYarolmUXcs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHus CpeICTBAMU YUeOHOTO TpeaAMeTa « XUMUSD,
COJIEp’)KaHUE U TOCTPOCHUE KOTOPOTO OMpeAeseHbl B MPOTpaMMe IO XUMHU C
ya€ToM crnenupuKd HAyKH XUMHH, €€ 3HAYCHUS B TO3HAHUM TPHUPOABI U B
MaTepUaTHHON KU3HHU OOIIECTBA, a TAKXKE C yUETOM OOIIUX IeJiel U MPUHIIUIIOB,
XapaKTepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpeaHero oOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XuMus Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT oCOOyI0 poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOI BKJIaJl B (GOPMHUPOBAHKE PAITMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHUE IICJIOCTHOTO TPEJCTABICHUS 00 OKpYXKAloleM MHpE Kak O €IUHCTBE
IPUPOJIBI U YeJOoBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE NMOHUMAaHUS
BEIIIECTBEHHOI'0 COCTAaBa OKPYKAIOLIEr0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU O0JACTAMU IPUMEHEHMUS.



TecHO B3aUMOAEUCTBYS C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HamlpaBi€HAa Ha pEIICHHE
r100anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHSL YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cooTtBercTBUM ¢ OOMIMMHM WLEISIMH W MOPUHIUIIAMH CPEIHEro OOIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM Uil  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKEHHUS
00pa3oBaHUsl B pa3IUYHBIX 00J1aCTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CoCTaBIAIOMUMY TPEAMETA«XUMHUS SIBISIOTCSI 0a30BbIE KYPChI—
«Oprannueckass xumuss» U «OOIIas ¥ HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HaHUI MO0 HEOPTaHUYECKOW XUMHUU (C BKIIFOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHUW NPU U3yYECHUHU
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckass xumusi» u «OO0mas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHHI0 y4eOHOro marepuaiga W oOOyCIIOBI€Ha
HUCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHMM Ha  ONpeaeTEHHBIX
TEOPETHUUYECKUX YPOBHsX. Tak, B Kypce OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBaKOTCd HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COCIMHEHUN, a TaKXke€ Ha YPOBHE CTEPECOXUMHUYECKUX M  IJIEKTPOHHBIX
MPEACTABICHHUI O CTpOeHHUHU BelecTB. CBelleHns 00 M3y4aeMbIX B KypCe BEIIeCTBaxX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXHBIX OMOJIOTMYECKU aKTHBHBIX
coequHeHMd. B Kypce  opraHMyeckoM — XMMHM ~— MOJIYYalOT  pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
peACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUYECKOU pEaKIINU.

[Ton HOBBIM yriaoMm 3peHUss B TmpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA
TEOPETUYECKH Marepuan ¢ (PaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O0y4aroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C 00IIETEOPETHUECKUX U METOA0JIOTUYECKUX TTO3UIIHH,



rIyOKe TOHATH HWCTOPHYECKOE M3MEHEHHE (YHKIIMHA 53TOro 3akoHAa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHUs JonoaHseTcs B Kypcax 10 u 11 kinaccoB asieMeHTaMu
coJiepKaHUsl, UMEIOIIUMH KYJIbTYPOJOTHUUECKUI W TPUKIAAHOW Xapakrep. OTu
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3M XMMHUHM C JIPYTUMH HayKamH,
PacKpbIBaIOT €€ pOJib B MO3HABATEIBLHON U MPAKTUUECKOMN JEATEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBaKCHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU
U MPAKTUYECKUX MPUIIOKEHUN XMMUU, TOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh MH()OPMALIUIO U TPUMEHSITh €€ JJIs ONOJTHEHUSI 3HAaHUH,
pelIeHUs] UHTEJUIEKTYaIbHBIX U AKCTIEPUMEHTAIIbHBIX UCCIIEA0BaTENbCKUX 3aa4. B
LIEJIOM COJepKaHue y4eOHOro mnpeaMera «XHUMUsS» JaHHOTO YPOBHSI U3YUYEHUS
OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE y OOYUAIOIIUXCS MUPOBO33PEHUECKOM OCHOBBI
JUIsl TIOHUMaHus (PUIOCOPCKUX UACH, TaKMX KaK: MaTepHAIIbHOE €JIMHCTBO
HEOPTaHUYECKOr0 U OPraHUYECKOro MUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM IKCIIEPUMEHTA
U pEIIEeHUsS TMPOTUBOPEUYMI MEX]Iy HOBBIMU (PaKkTaMU U TEOPETUUECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTMUECKUX Tpobiem, a
TaKXKe MPOoOJIEM COEpEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmane pemieHus 3agad  BOCIUTAHMS, Pa3BUTUA M COLMATM3ALMHI
0Oy4YaromMXcsl MPUHATHICE TPOTpaMMON MO XUMUM TOAXOJbI K ONPEACICHUIO
colepKaHUsi M TOCTPOCHUSI TpEeAMETa MPeayCMaTpUBAOT (POPMUPOBAHUE
YHUBEPCAIBHBIX YUECOHBIX ACHUCTBUHN, HMEIONTUX 0a30BOE 3HAUCHHUE ISl PA3IMUHbIX
BUJIOB JICATEIIBHOCTHU: pEIIeHUs MpoOjeM, TMOHWCKa, aHalu3a W 0o0paboTKH
uH(popmManuu, HEOOXOAUMBIX HJii MPHUOOPETEHHS] ONbITa MPAKTUYECKON U
UCCIIEIOBATEILCKON JIEATEIbHOCTH, 3aHMMAIOIIE Ba)XXHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpemojaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CPETHET0 00IIeT0 00pa3oBaHus, IIPU ONPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKH IIeJIeM H3y4YeHUs MpeaMeTa HampaBicHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KAaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOANYECKOW TOYKHM 3PEHHUS TAKOW IOAXOJ K OIPEACIIEHHUIO LEIEU H3YyYEHUS
IpeIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOU TOYKE 3pEHMS TJIABHBIMU LIETISMU U3YUYEHUS MIPEAMETA
«XumusinHa 6azoBoM ypoBHe(10 —11ku.)sBisroTcs:

e (opMHpOBaHME CHCTEMbl XHMMHMUYECKHX 3HAaHUM KaKk BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOMl
JeKaT KIIYEBbIC MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIICHUE C UCTOpUEH NX
Pa3BUTHSA U CTAHOBJICHMUS,;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX I MPUOOPETEHUS YMEHU I
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIbHOCTHU ,CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ atuMm, comepxaTenbHas XapaKTepUCTUKA LeJIel U 3a7a4 U3y4YeHus
peIMeTa B IPOrpaMMe 0 XMMUU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUUC
HOBBIMU IPHOPUTETAMU B CHUCTEME cpeaHero oOmiero oOpasoBaHus. CerogHs B
MPENOIaBaHUK XMMHUHU B OOJIbLIEH CTENEHN OTAAETCS MPEANOUYTEHHE MPAKTUIECKOM
KOMIIOHEHTE COJepXaHusi OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha MOJATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliy, BIAJCIOIIET0 HE Ha0OpOM
3HaHUW, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMM W YMEHUSIMHU
AKTHBHOTO MOJyYEHHs 3HAHUN U MPUMEHEHUS UX B PEATIbHON KU3HU I PELICHUS
MPaKTUYECKUX 3a]1aY.

B cBs3U ¢ 3TUM NpU U3y4EHUHU TIpeIMETa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
IpUOOPETAIOT TAKUE LIETU U 33/1a4H, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMupoOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pEelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMHU U UX
IIPUMEHECHUEM;

dopMupoBaHue y OOyyaromMxcs KJIIOYEBBIX  HABBHIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IUYHBIX BHUJOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalnu3a U 00pabOTKu MHPOpPMaLIUH,
HEOOXOIUMBIX JJIsl IPUOOPETEHHUSI OMbITA IEATETbHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHHM XUMHH, & TAKXE Uil OLUEHKH C MO3ULUN 3KOJIOrMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OpPTraHU3M
4eJI0BEKa U MPUPOJHYIO Cpeay;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaIONINXCs: CIIOCOOHOCTH CaMOCTOSTEIHHO MPHOOPETAaTh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpEeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU IS TIONCKA M aHaJn3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUH XUMUYIECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUIAIONTUXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TI0JaTEIbHOCTH,COOPaHHOCTH,aKKYPAaTHOCTH,KOTOPHIEOCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPH IJIAHUPOBAHUH U TIPOBEACHUH XHMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHE Yy oOOydarommxcs yOekKIEHHOCTH B TYMaHUCTHYECKOM
HaIpPaBJICHHOCTH XUMHUHU, €€ BAXKHOW POJM B pEHICHUH TJ00aIbHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
WCTIOJB30BaHUS TOJIyYCHHBIX 3HAHWHM JIs TPUHATHS TPAMOTHBIX DEIICHUH B
CUTYAITUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHON oOmactn «EcTecTBEeHHO-HAyUYHBIC
TPEMETHI».

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaBisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Henelno), B 11 kitacce — 34 vaca (1 yac B Henento).



COAEP KAHUEOBYYEHMUSA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMMHU

[IpenMeTr opraHMYecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUsi CTPOEHUS OPraHUYECKHX
coenqunennit A.M.bytnepoBa, e€ ocHOBHbIE MOn0XkeHUS. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKMX BemecTB. [ omMmonorus, wu3zoMepus. XuUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyd OpraHnyeckux BeuecTB. HomeHkmnarypa
OpraHMYECKUX COEAMHEHMH (CUCTeMaTHyeckas) U TpUBUAJIbHBIC Ha3BAHUSA
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
03HaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BEUIECTB U MaTepualaMi Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALlHOHHBIX ONBITOB [0 TNPEBPALICHUIO OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeHIline NpeACTaBUTENN AaJKaHOB: (U3NYECKME M XMMHYECKHE CBOWMCTBA
(peakuuu 3aMeNIeHUs] W TOpPEHHUsA), HAXO0XKICHHE B NPUPOAE, IOIYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUUECKUN pPsii. DTHIEH U MPONUJIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakiuy THAPUPOBAHMWS, TANOTCHUPOBAHMS, THUIPATAIIMM, OKHUCICHUS H
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOyrtaaueH-1,3: cTpoeHue, Ba)KHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— MpPOCTEHIIMHA TpeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEaklMH TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALINH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHue, pU3MUECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuyeckue  ceoticmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBAHUS), NOTYYeHueunpumenerue. TOKCUIHOCTh



apeHoB. ['eHeTnueckas CBsI3b MEXAY YIVIEBOAOPOJAAMHM, IPUHAMICIKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. [IpHpomHBI ra3 W IONMyTHBIE
HeTsaHpie Ta3bl. HegTh n e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHYeCKui), mnuponus. IIpogykrsl
nepepaboTku He(TH, UX NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHUE ¢ 00pa3laMHy IJIACTMACC, Kay4yKOB M PE3HHbI, KOJUIEKLIUN
«Hedpts» u  «Yromp», MOAENUPOBaHWE  MOJEKYJI  YIJIEBOJOPOJIOB U
raJIor€HONPON3BOIHBIX, IPOBEACHUE IPAKTUUECKON PAOOThI: OTyUYEHUE ITUIICHA U
W3y4YECHUE €TO CBOMCTB.

PacuérHeie 3amaumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue oprannyecKkue coeIMHEeHUs!

IIpenenpHble OQHOATOMHBIE CHOUPTBHL. MeETaHOI W 3TaHOJ: CTPOCHHUE,
¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMU MeETajlslaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHUe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJA HA OPTaHW3M YEIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIHMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rnmmuepuHa v STUIICHTIUKOJIS.

DeHoIT: CTPOCHUE MOJIEKYJIbI, GU3UYECKUE U XUMUYECKHE CBOMCTRA.
Tokcuunocth penouna. [Ipumenenue genona.

Anpnerugpl U Kemouvl. DopMaNbAETUI, AlETANBIAETUA: CTPOEHUE,
(¢usznyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE MpEeNbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCyCHAst
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, OOIIMeE 1A
KJ1acca KUCJIOT, peakuus dTepuuKanuun), noaydyeHue u npuMenenne. CreapuHoBas
Y OJIEMHOBAs KUCJIOThI KaK MPECTaBUTENH BbICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIU BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

CrnosxHble 3(DUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MIPOIIN3 CIOAKHBIX
a¢upoB. Kupsl. ['uaponus xupos. llpumenenue >xupoB. buonormyeckas poiib

AKUPOB.



VYrneBoabl: coCTaB, Kiaccu(ukaius yriieBoAaoB (MOHO-, TU- ¥ TIOJTUCaXapHUIbl).
['moko3a — mOpOCTEUIIMH MOHOCaxapuJl: OCOOCHHOCTH CTPOCHUSI MOJIEKYIIBI,
du3nueckre U XuMUYecKrue cBOMCTBa (B3aumojeicTue ¢ rupokcugom meau(ll),
OKHCJICHME aMMHa4yHbIM pacTBopoM okcuaa cepebpa(l), BoccTaHoBiEHHUE,
OpO’KeHHUE TIIOKO3bl), HAXOXKACHHUE B MIPUPOIE, TPUMEHEHNE, ONOIOTUYECKask POJIb.
®otocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemnono3sbl.  dusnyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEepPUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEIIECTB W HMX MPEBpAICHUN:
OpoBeieHHE, HAOIIOJCHUE W OINMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anpuerunoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4eckue CoeIMHEHUsI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHuyecKkre coequHeHust. Guznueckue u
XUMHUYECKHE CBOICTBA aMHHOKMUCIOT (Ha mpuMmepe rmuuHa). buomormyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAs M TPETHYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMsl, KAYECTBEHHbIE PEAKIIMKU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M HX IPEBpALICHUIL:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeKOB Ipu
HarpeBaHuy, [IBETHHIC PEAKIIUU OEIIKOB.

BbicokomosieKyJIsIpHbIE COeTMHEHHS

OCHOBHBIE MOHATHUSI XMMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIMMEPHU3ALUHU, CPEIHSIS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannszannst MeXIIpeIMETHBIX CBSI3€U PU U3YYEHUN OPTAHUYECKOW XHMUU B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBIIIIOIIMXCA CHUCTEMHBIMH JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKAIUs, NEPUOJIUIHOCTh, HAOIIOCHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: wMaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €MHUIIBI UX U3MEPEHMUS.

buonorusi: kiertka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BewlecTBa (OENIKH, YIJIEBOIbI, MHUPBHI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNUILEBblE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO NUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHUH AeMeHT. ATOM. SIApo aTroma, u30TONbL. DIEKTPOHHAA 000JI0UKA.
DHEepreTUYeCKUe YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTAH, S-, P-, d- 3IEMEHTHI.
Oco0eHHOCTH pacrlpeiesieHHs] JIEKTPOHOB MO OpOUTAIsIM B aTOMaxX JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

ITepuonnueckuit 3akoH U [leproanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b meproOIUYECKOro 3akoHa U [lepmoamdeckoi cuUCTEMBbI
xumuueckux siemeHtoB . M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYINAM U TMEPUOJIaM.
3HaYEHHE NEPUOJNYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
0o0pa3oBaHUsSI KOBAJEHTHOW XHUMHMUYECKOW CBsI3U (OOMEHHBIH UM JOHOPHO-
aKuentopHslii). Bomoponnas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa MOJEKYJIPHOTO UM HEMOJEKYJISIPHOIO  CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. [HUIMbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[TonATHE O TUCTIEPCHBIX cUcTeMaX. ICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYEeCKas CBA3b HEOPraHWYECKHWX BENIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3ziMyHbIX pakTopoB. OOpaTuMbIe
peakuuu. Xumu4yeckoe paBHOBecHe. DakTOpbl, BIHSIOMIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanus. CuibHbIe U ciadbie anekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M WX MPEBPALICHUN:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XuMuueckux sneMeHToB [l. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEeHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3ATOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TTIOMOIIIbIO YHUBEPCAIIBHOTO HHAUKATOPA, PEaKIIUi HOHHOTO 0OMEHA), TPOBEICHUE
pPaKTUYECKON paboThl « BiusiHre pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON
peaAKLN.

Pacuérnrle 3agaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEAKIHUH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C KCIIOIB30BAHUEM MTOHATHS «MacCOBas JOJIs
BEILIECTBAY.

Heopranuuyeckass XumMus

Hemerannel. Ilonoxxenne HemetayuioB B Ilepuoguyueckort  cucTteme
xuMuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha IpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHnEe BaXKHENIIINX HEMETAJUIOB U KX COCUHECHUM.



Merannel. Ilonoxenne meramnoB B Ilepmoguyeckon cuCcTEME XHUMHUYECKHUX
anemenToB JI. 1. MenaeneeBa. OcCOOCHHOCTH CTPOCHHMS SJICKTPOHHBIX 000JI0UYEK
aToMOB MeTayioB. O01mue dusndeckre cBoiicTBa MeTauioB. CruiaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BA)KHEUINIMX METAUIOB (HATPUM, Kajaui, KalbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUSA BEIIECTB M HX IPEBPAIICHUN:
W3Y4YeHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE U OIMCAHUE JEMOHCTPALMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOAECHCTBUE THIPOKCHUIA ATIIOMUHUS C PACTBOPAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHbie 3ama4n.

Pacuétpl mMaccel BeliecTBa WM O00BbEMA Ta3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUM BELIECTB,
pacué€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
Y3 BEIIECTB UMEET ITPUMECH.

XUMHSA U KM3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJIOTHYECKOM, SHEPreTHYECKOW U THILECBOM
0€30MMacHOCTH, pa3BUTHUM MeAulMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienns 00 0OIMIUX HAYYHBIX IPUHITUATIAX MPOMBIIIUICHHOTO TTOTYyYSeHHS
BAYKHEUIIIMX BEILCCTB.

YesoBEeK B MHUpPE BEIIECTB W MATEPUAJIOB: BAXHEHUIIHUE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKW, CTEKJIO, KEepamuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yIOOpEHHUS.

XuMHusag W 3J0pOBbE YEJIOBEKA: IMpaBWJa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, IIpaBuia 0€30MacHOTO UCIIOIb30BaHUS MPEIapaToB OBITOBON XMMHUU B
MMOBCEIHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEOpraHn4eckord XuMuM B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
0OIIX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK ¥ TOHSATHH, SIBIISIOIIUXCS CHCTEMHBIMU
IUJIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HAay4YHBINH (pakT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHHUE.



®du3uka: MaTepusi, IHEPTUsi, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kjeTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
peCypCeHl.

TexHonorus: XuMU4YecKasi MPOMBIIUIEHHOCTh, METAJLUIYPTHsl, MIPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE ITPOU3BOJICTBO, MHIIEBas
MPOMBIIICHHOCTh,  (hapMalrieBTUUeCKass  IMPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA MTPOI'PAMMEI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIEPE3YJIBTATbBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMuUcsl MpOrpaMM CpelHero oOimero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TIpeAMEeTHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOW Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4KM€ MOTUBAIIMK K O0yUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU yCTaHOBKAMHU, MPUCYIIUMHU II€JI0CTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HJiealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMH ¥ TIpaBUIaMH TTOBEACHUS, CTOCOOCTBYIONTUMU MPOIECCaM CAMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYAOIIIUXCSI.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOCHMSI MpeaMera «XUMHS» OTPaxaroT
c(hOPMHUPOBAHHOCTh OIbITA IMO3HABATEIBHOM M MPAKTUYECKON JesSTeIbHOCTH
0oOydJaroInuxcst Mo peaju3alii MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YUCIIE B
JaCTH:

1) rpakIaHCKOT0 BOCIIUTAHUSI:

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEKINIYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOU TBOPUYECKOM ACSITEILHOCTH NP CO3aHUH YIeOHBIX
IPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENbHBIX 33]1a4, BHITOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHUsS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOLECCY TBOpUECTBAa B 0OJACTU TEOPUU U TPAKTUYECKOTO
NPUMEHEHUSI XHUMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3YJIbTaT
JUINTEJIbHBIX ~ HAOJMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIEAYIOIIEM aHAIN3E
MH(pOpPMAIU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE ITOBEJACHUE W IOCTYNKH CBOMX TOBApHILEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3I0POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3HMUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH TpPaBWJI HHAUBUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TPy10BOT'0 BOCIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEHICHUM MPaKTUYECKUX 3aaad
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3yUEHUIO Mpodeccrii pa3mudHoro pojaa, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UHANBUIYATbHON TPACKTOPUU
oOpazoBanusi, Oyayuied mnpodeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrHYeCKOr0 BOCTIMTAHHUSI:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUSI K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHMMAHUSI TJIO0ATBLHOIO XapakTepa SKOJIOTHYECKUX MPoOJeM, BIUSHUSI
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTWKCHUN XUMHUHU  JJIs
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOI'O IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCIIIMX BpEl OKPYKAKOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MTPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOIO MBILUICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OIIbITa NEATEIbHOCTH 3KOJIOTUYECKOHU HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMH B IMO3HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HWJIEOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAaHUsl CHeUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM IIEJIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHWH TPoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOU
IABUJIM3AIAN: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH Y BaXKHOU POJIM B CO3AaHUU
HOBOM 0a3bl MaTepUATIbHOM KYJbTYpbl, PEIICHUU TJIOOATBHBIX MpoOJIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, OOCCICYCHUH YCIOBUMN
YCHEITHOTO TPY/1a U SKOJOTHYECKA KOMGMOPTHOM KU3HU KaXKJIOTO YjeHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHMMAaHUS CYIIHOCTHU METOJIOB
MO3HAHUS,UCII0JIb3YyEMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUHCIIONB30BATh



MoJTy9aeMble 3HAHUS IS aHAJIN3a U OOBSICHEHHUS SBJICHUN OKPYKAIOIIET0 MUpa |
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JAaHHBIX C IIEJIbIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Ipo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYAIIHAX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON eI TETLHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JESATCIIEHOCTH.

METAINIPEAMETHBIEPE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMBlE IS (QOpMUpPOBaHUS  MHUPOBO33PEHUS  OOyUYaAIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHSATHUS, OTpakKaIoUUe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBJICHHE,
MPOIIeCC, CHCTeMa, HAYYHBIN (haKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaAIbHBIC YUeOHBIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHUKATHUBHBIC,
pEryJsSTUBHBIE), O0ecreunBaroIne GopMupoBaHue (PyHKITMOHATLHON TPAMOTHOCTH
U COIMAJIbHON KOMITETEHIIUU 00YJarouXCsl;

CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MertanpenMeTHble Ppe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JEVCTBUSIMH.

OBaaneHue YHHUBeEpPCAJIbHBIMH yueOHBIMU MO3HABATEIbLHBIMH
ACUCTBUSIMM:

1) 6a30Bble JJOTHYECKHUE TeHCTBUS:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aKTyalM3UpOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENCIIATh, LEMH JCATCIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUU UX
TOCTIDKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTH C TIOCTABICHHBIMU LIETISIMU;

WCITOJI30BATh MIPH OCBOCHUHY 3HAHUHN MPUEMBI JIOTUIECKOTO MBIIIJICHUS—
BBIJICIISITh XapaKTePHBIC MPU3HAKU TTOHITHI M YCTAaHABIMBATHh UX B3aMMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS JUIsl OOBSICHEHUS OT/IECIBHBIX (PAKTOB H
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIYy HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKJIeHusi (MHIYKTUBHBIC, JIEyKTUBHBIE, IIO
AHAJIOrMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YyEMbIE B XUMHUH CUMBOJINYECKUE
(3HAKOBBIC)MO/ICNIH, MPEOOPA30BBIBATH MOJIEIBHBIC MPEICTABICHUS —XUMHYECKHIM
3HAK (CMMBOJI) JIEMEHTa, XUMUYECKast JopMyIia, ypaBHEHUE XUMHUECKOU pEaKINU
— MpU PEIICHUM Y4eOHBIX IMO3HABATENbHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) Ba3oBble ucciiefoBaTeIbCKHE IeHCTBHA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKuuii;

dbopMyIMpOBaThH 1M U 33a4X UCCIEIOBAHUS, UCIIOJIb30BaTh TOCTABJICHHbBIE
U CaMOCTOSITEILHO C(OPMYyIHMpPOBAaHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJAO0M
npouecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ynbTar, (OopMyJIHpOBaTh
000011IEeHUSIMBBIBOIBIOTHOCUTEIBHOI0CTOBEPHOCTUPE3YIbTATOBUCCIICOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MMOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) PaGora ¢ undopmanueii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HHpopMmanuu (Hay4HO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
IPEeICTaBIICHUS, KpUTHUECKHU OLIEHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYUBOCT;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOJbI MIPU MOUCKE U
oToope wuHPOpPMALIUK, HEOOXOAWMOW JJISI BBIMOJHEHMs] YYEOHBIX 3ajad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTUMANBHYIO  (OpMYy  TPEACTABICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IIPU PabOTE C XUMUYECKON
uH(popMaIuell: MPUMEHATh MEXIpeaMeTHbIe ((PU3nYecKue M MaTeMaTUYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJITHOCTH.

OBy1aIeHHeYHHBEPCAJIbHBIMUKOMMYHUKATUBHBIMU/1EHCTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeéMOM TEMBI B X0JI¢ AUajora W/Win
JTUCKYCCUHM,  BBICKa3bIBaTh  HAeH, (OPMYJIUPOBaThH CBOUM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMCH pe3ylIbTaTOB ITO3HABATCIIBHON JIESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOS TEIbHOMITMCOBMECTHOCOCBEPCTHUKAMHUTIPUBBITIOTHEHU T
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUUECKOU PabOThI MO HMCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pean3alii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yyibTaTaM MPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHEeYHHBEPCAJbLHBIMUPErYJISITUBHBIMH/IEHiCTBUSIMH

CaMOCTOSATENIFHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeSTEeIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJMPOBATH W IO MeEpe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUN mNpu
BBITIOJTHEHUM Y4YeOHBIX U HCCJIENOBATEIbCKUX 3ajlad, BbIOMpaTh Haubosee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYyYeHHMS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOAaHAIN3aH
CaMOOIICHKH.

INPEAMETHBIEPE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTpaXXaroT:

COPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SIBJIICHUM



Opupoabl, B  (HOPMHUPOBAHUM MBIIUIEHUS H  KyJIbTypbl JIMYHOCTH, €€
(YHKIIMOHAIBHOUTPaMOTHOCTH,HEOOXOTUMO NI PEILICHUATIPAKTUUECKUX3a0ad U
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U TNPUPOIHON
cpexne;

BJIAJICHUE  CUCTEMOM  XUMMYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOMOJIAraloluye MOHIATUS (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, MIEKTPOOTPHULIATEIbHOCTD, XUMAYECKAS
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
macca, MOJIIpHbIN 00bEM, YIIIEpOIHBIN CKENET, PYHKIMOHAIbHAS IPyIIa, pauKall,
U30MEPHsl, U30MEPBL, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA U
a3oTcoAepXKallue COECAUHEHHUS, MOHOMEp, MOJIMMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS); TEOPUH U 3aKOHbI (TEOpUs CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH H
0€e30I1aCHOM HCIIOJIb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

c()OPMUPOBAHHOCTh YMEHHUH BBISBJISTH XapaKT€pPHbIE MNPU3HAKU MOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHUU COCTaBa, CTPOCHUS U IPEBPALECHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMyn OpraHMYeCKHMX BEIIECTB W ypPAaBHEHUH XHMHUYECKUX peakLuH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKUX BEIUECTB Ui WJUIFOCTPALUHA MX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K OIPEHEIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEprKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh HMM Ha3BaHMS IO
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPOINUJIEH, AalleTHIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aueTalbIerul, MypaBbUHAas
KHMCJIOTa, YKCyCHasl KHUCJIOTA,0JIEMHOBAsA KHUCJIOTA, CTEAPUHOBASKUCIIOTA, TJIFOKO3a,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

cOPMHPOBAHHOCTh YMEHHSI OMNPEIENATh BHUAbI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh yMEHHUSI TPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUMN XapaKTepPU30BaTh COCTAB, CTpOEHUE, (pru3nyeckue
U XMUMHUYECKHE CBOMCTBA THUIIMYHBIX TMPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpraHUYECKUX BENIECTB (METaH, 3TaH, dTWICH, IPOIUJICH, alleTuiieH, OyTaauen-1,3,
MeTunoyTaaueH- 1,3, 6eH30I1, METaHOJI, dTAHOJI, dTHJICHIJINKOJIb, TIIHIEPHUH, (PEHOT,
aneTanbAeTu], MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TIII0K03a, KpaxMall, [EeJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WJUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b MEXKIY HUMU
YpaBHEHUSMH COOTBETCTBYIOIUX XHMHYECKUX PEAKIUA C HCIOIb30BAHUEM
CTPYKTYPHBIX (HhOpMYJT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHHUKH YTIJIEBOIOPOIHOTO
ChIpbs (HEQTh, IPUPOAHBIN I'a3, Yrojb), CHOCOOBI UX MEPepadOTKH UIIPAKTUYECKOE
IpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIESCTBA WJIM IMPOMYKTA
PEeaKIMH 10 U3BECTHBIM Macce, 00BEMY, KOTHIECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM MIPOJAYKTOB PEAKIIHHN );

chOpMHPOBAHHOCTh YMEHHI BIJIaJIETh CUCTEMON 3HAHUUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPH U3YyUYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HAOJIIOCHNE, M3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCITONIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHWUS [JI1 TPUHATHS PEIICHUHA B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh TIPaBUia MOJIb30BAHUS XUMUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH U BBIMIONHATH XUMHYECKUI
AKCTIEPUMEHT(TTPEBPAIICHUSIOPTAaHNYECKUXBEIICCTBITPUHATPEBAHNUH, IOy YCHUE
ATUJICHA ¥ U3YYCHHE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMH OPTaHMYCCKUXBEIIICCTR,
JIeHATypalys O0CJIKOB MPU HArPEBAHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKW O€30MacHOCTH TpU OOpalleHuu C BEIIECTBAMH U
7a00paTOPHBIM ~ O0OpPYJOBaHUEM, TPEIACTABISATh PE3YJIbTAThl  XHUMHYECKOTO
dKCTIepUMEHTa B (OpME 3amucCh YpaBHEHUW COOTBETCTBYIONIMX pEAKIMi U
(GbOopMyIMpPOBaTh BEIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMCHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYCCKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOMU
uHpopmaruu, UaTepHeT u npyrux);



chOPMUPOBAHHOCTh ~ YMEHHMA  COOJIIOMATh  MpaBWjia  JKOJOTHYECKH
1eJ1ecCO00pa3HOro TMOBENEHUsS B OBITY W TPYIOBOM JIEATETBHOCTH B LEJSAX
COXpaHEHUsl CBOErO 3J0POBbS U OKPYKAIOIIEH MNPUPOMHONU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JIEUCTBHSI HA KUBBIC OPraHU3MBbI OIPEACIEHHBIX OPTraHUYECKUX
BellleCTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMECHBIIICHUSI W MPEJOTBpAIIEHUS HX BPEIHOTO BO3JCHUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHA0OBUASIIMX OOYYaloIIMXCA: YMEHUE HCIOJIb30BaATh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XuMHUYECKUX

dbopmy.
11KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOH  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MUPA, POJIM XUMUHU B TIO3HAHWUH SBJIEHUUN IPUPO/IBI,
B dbopMupoBaHUU MBIIICHUS u KYJIBTYPbI JIMYHOCTH, eé
(GYHKIIMOHATBHONTPAMOTHOCTH, HEOOXOIMMOM IISIPCIICHUATIPAKTHYECKUX3a1ad 1
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IIPUPOJIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONIUe TMOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, P-, -
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHasi, WMOHHAas,METaJUINUeCKas,BOJOPOIHAsS ),KpUCTAIUINUECKas pemeTKa,
TAMBl ~ XUMHUYECKUX  pEAaKIMH, PacTBOP, JJIEKTPOJUTHI, HEIICKTPOJUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XMMHYECKOM peakiuh, XMMHYECKOE€ PaBHOBECHUE); TEOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE NMOHHMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YeJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTEPHBbIE MPU3HAKU TMOHSITHM,
YCTAaHABJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS NPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocrtaBiieHUs: (OpPMyJI BELIECTB W yPaBHEHUH XUMHYECKHX peakUuil,
cuctematuyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYeCKUX BeHIeCTB (yrapHblid ra3, yrJ€KHCIbI ra3, aMMHaK, rami€Has
U3BECTb, HETAUIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

Cc()OPMUPOBAHHOCTh YMEHUI ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XHMHYECKOU
CBA3M (KOBAJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPO/IHAA) B COCIMHEHHSIX, THUII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJIMYECKAsA), XapaKTep CPellbl B BOJHBIX PAaCTBOPAaX HEOPTaHHMYECKUX
COCIUHCHU;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTb
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KIacCy/TpyIe
COEIMHEHHI (MPOCThIE BEUIECTBA — METAJUIBI M HEMETAJIbI, OKCHUJIbI, OCHOBAHHSI,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IIEPUOIUYECKOTO 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTANINY», «IHEPTETUUECKHE YPOBHIY, 00BACHATE3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHUH MO MepuoaaM u
rpynmnam Ilepuoanueckon cucremsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHU4YeCKUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrolliux BEHIECTB, TEIIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PeaklUuii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TU PEAKLUU UAYT 1O KOHIIA,



cOPMUPOBAHHOCTh yYMEHUW TMPOBOJWTH PEAKIIUHU, TOITBEPKIAIOIIIE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTLYMEHUI OOBSCHATHh 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM
PEAKIMHOTPA3TUYHBIX (PAKTOPOB;XapaKTEPCMEIICHUSIXUMUYECKOTOPABHOBECUST B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (nmpunuun Jle Hlatense);

cOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TMOJYYeHUs CEPHOM KHUCIOTHI, aMMHAaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX NPHWHIHMIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCT, YMEHUN MPOBOJIUTH BBIYMCICHHS C HCIOJB30BaHUEM
MTOHSTHUS «MacCOBas J0JIS BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B IPH
XUMUYECKUX PEAKIUAX, MAcChl BEMIECTBA WM O0BEMA Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHU COOJII0/IaTh MpaBUia MOJb30BAHUS XUMUUECKON
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TO BBIIOJHEHHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHHUH TUIAHUPOBATH W  BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (Pa3oKeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTpe/eNieHue CpeAbl PACTBOPOB BEIIECTB C IOMOIINBI0  YHHBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(par-, kKapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PCIICHHE YKCIEPUMEHTANBHBIX 3aJa4 10
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHH C TpaBUJIaMU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUHN COOTBETCTBYIOIIUX PEAKITUN U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE ATUX
pEe3yNbTaToB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMaIMIo, TOTYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHUPOBAHHOCTh ~ YMEHHM  COONIOAATh  MpaBWia  DKOJOTHYECKH
1eaecoo0pa3sHoro MOBEJASeHUsT B OBITY M TPYJAOBOM JACATEILHOCTH B IEJAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOJHOU CpPeabl, OCO3HABATH
ONACHOCTh BO3/ICMCTBHS Ha KUBBIE OPTraHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL  CJIENBbIX W CIAOOBHIAIIMX OOYYarOIIUXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOEIVIAHUPOBAHUE
10 KITACC

HaumeHoBaHnuepasiejoBUTEM

KoaunuecTBO 4acoB

JeKkTpoHHbIe(U(PPOBHIE)

Neni/m Kontposbnbie | IlpakTudeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIepecypchl
padoThbI padoThbI
Pa3znenl.TeopeTnuecKHeOCHOBLIOPTraHMYECKOH XMMUM
IIpenmeroprannueckoinxumun. Teopust
11 CTPOCHHUSI OPTAHNUYECKUX COCAMHEHUMN 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Wroro mopaznery 3
Pa3nen2.Yriesogopoabt
2.1 [IpenenbHBIEYTIEBOIOPOABI— AJIKAHBI 2 https://resh.edu.ru/subject/29/10/
2.2 Henpenenbibieyr1eBo10po LI ake L, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaIUCHBbI, aJIKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOIOPOIbI 2 https://resh.edu.ru/subject/29/10/
2.4 TIpHpOMHbICHCTOUHHKIYTICBOIOPOOB i 3 1 https://resh.edu.ru/subject/29/10/
uX nepepadoTka
Wroro nopazneny 13
Pa3nen3.Kucsiopoacoaepxanyeopranuieckuecoe I HHeHUs
3.1 Crouptel. PeHon 3 https://resh.edu.ru/subject/29/10/
A . . .
3.2 T HErH 61 KapOOHOBEIEKHCIOTEI 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢pupbl
3.3 VYrieBonsl 3 1 https://resh.edu.ru/subject/29/10/
Uroro nopazneny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pa3znend.A3orconepkanueoprannyecknecoeuHeHust

41 AwmunbL. AMUHOKACIIOTEL. benku 3 https://resh.edu.ru/subject/29/10/

Uroro mopaznemy 3

PaspnenS.BbicokoMoOJIeKYIsIPHBbIECOSIMHEHHU S

5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://resh.edu.ru/subject/29/10/

Hroro mopazneny 2

OBIIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 3 5 9
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https://resh.edu.ru/subject/29/10/

11KJIACC

HaumeHoBaHnmnepasiaejoBuTEM

KoaunuecTBO 4acos

eKkTpoHHbIe(U(PPOBHIE)

Neni/m Konrpoabneie | IIpakTuyeckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIEPECYPChI
padoThI padoThI
Pasznenl.TeopernueckneoCHOBHIXMMUM
CrpoenuearomoB.llepuoauyeckuii 3aKoH
11 i lepHoitieckas CHCTEMa XHMHHECKHX 3 https://resh.edu.ru/subject/29/11/
sneMeHToB . W.
MenneneeBa
M
1.2 Crpoennesemectsa. Muoroobpasue 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
13 XHUMHYECKUEPEAKITII 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro nopaszaeny 13 https://resh.edu.ru/subject/29/11/
Pa3nen2.Heoprannveckass Xumust
2.1 Metamnbl https://resh.edu.ru/subject/29/11/
2.2 Hewmeramnisl 1 https://resh.edu.ru/subject/29/11/
2.3 CBA3bHEOPTaHMECKUXHOPTAHIECKUX 2 https://resh.edu.ru/subject/29/11/
BEIECTB
Hroro nopazgeny 17 https://resh.edu.ru/subject/29/11/
Paznen3. XuMusan:xkxu3Hb
3.1 XUMHANKA3HD 4 https://resh.edu.ru/subject/29/11/
Wroro nopazneny 4
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 3 ) 3
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IMpakTnueckue
padoThbI

Jlara
H3yYeHHUs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIepecypChI

[IpenmeTopraHu4eCKONXUMHUH,
€€ BO3HUKHOBEHHE, Pa3BUTHE U
3HaUEHUE

13.09.2023

https://resh.edu.ru/subject/29/10/

Teopust CTpOCHUST OPraHUYECKUX
coenuneHnitA.M.bytnepoBa,eé
OCHOBHBIC ITOJIOKCHUA

20.09.2023

https://resh.edu.ru/subject/29/10/

[IpencraBnenneoknaccupuKanum
OpPraHn4Y€CKUX BCIICCTB.
Homenknarypa
(cucrematuyeckas) u
TPUBUAJIbHBICHA3BAHUS
OPraHUYeCKHUX BEILECTB

27.09.2023

https://resh.edu.ru/subject/29/10/

AJ'IKaHBIZCOCTaBI/ICTpOeHI/IC,
TOMOJIOTHYECKHI pAx

04.10.2023

https://resh.edu.ru/subject/29/10/

MeraHnsTaH—TIpOoCTENIINE
IIPEACTABUTENH AJIKAHOB

11.10.2023

https://resh.edu.ru/subject/29/10/

AJIKEHBI:COCTaBUCTPOECHUE,
CBOMCTBA

18.10.2023

https://resh.edu.ru/subject/29/10/

OTUIICHUTIPONIWIIEH —
MIPOCTENIINETIPECTABUTEIN
AJIKCHOB

25.10.2023

https://resh.edu.ru/subject/29/10/

[IpaxTnueckasipadoraNel.

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

«HOJIy‘-IeHI/ICBTI/IHCHaI/II/By‘-IeHI/Ie €ro

CBOICTBY

01.11.2023

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3. ITomyyeHue
CHUHTETHUYECKOT0 KaydyKa 1
PE3UHBI

08.11.2023

https://resh.edu.ru/subject/29/10/

10

AJIKHMHBI:COCTaBUOCOOCHHOCTHU
CTPOCHWS,TOMOJIOTHICCKHUPSII.
AlleTUIeH—IpOCTEHIITNI
MPEACTABUTETHAIKMHOB

15.11.2023

https://resh.edu.ru/subject/29/10/

11

BI)I‘-II/ICJIGHI/ISIHpraBHCHI/IIO
XHUMHYECKOH pe€aKnuun

22.11.2023

https://resh.edu.ru/subject/29/10/

12

ApeHbl:0€H30JIUTOITYO.
TokcuuHOCTH apeHOB

29.11.2023

https://resh.edu.ru/subject/29/10/

13

I'eneTnyeckascBssb
YTrJIIEBOAOPOAOB, IIPUHAIICIKAIIUX
K pa3jIM4YHbIM KJjIacCaM

06.12.2023

https://resh.edu.ru/subject/29/10/

14

[TpupoHBIEMCTOYHUKH
YTJIEBOI0POI0B: IPUPOHbIITa3n
NONyTHBIE HEPTSHbIE ra3bl, HEPTH
UIIPOYKThleEnepepadoTKu

13.12.2023

https://resh.edu.ru/subject/29/10/

15

[IpupoIHBIENCTOYHUKN
YIJIEBOAOPOIOB: PUPOTHBINTA3 U
MOMyTHbhIEHE(TAHbIETa3bl, HEPTh
U IPOAYKTHI €€ mepepaboTKu

20.12.2023

https://resh.edu.ru/subject/29/10/

16

Kontponbraspadboranopasneny
«YTaeBogopoabh)

27.12.2023

https://resh.edu.ru/subject/29/10/

17

Hpe,Z[CJ'IBHBIeOI[HoaTOMHLIe

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CHUPTHI:METAHOJIUITAHOIL.
Bomopoanas cBs3b

10.01.2024

18

MHoroaToMHEBIE CIIUPTHI:
OTUJICHTJIMKOJIBUTJIULICPUH

17.01.2024

https://resh.edu.ru/subject/29/10/

19

DEHOJI:CTPOCHUEMOJIEKYJIBI,
¢buznvecKre 1 XUMHUECKUE
CBOICTBA,IPUMEHEHNE

24.01.2024

https://resh.edu.ru/subject/29/10/

20

Anpaeruapl:hopMabaeTuIn
areraabIerua. AeToH

31.01.2024

https://resh.edu.ru/subject/29/10/

21

OaHOOCHOBHBIETIPEICNbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAs U YKCYCHasI

07.02.2024

https://resh.edu.ru/subject/29/10/

22

[IpakTuueckaspadoraNe2.
«CBOMCTBapaCTBOPAYKCYCHON
KHCIIOTBD»

14.02.2024

https://resh.edu.ru/subject/29/10/

23

CreapuHOBas U OJICMHOBAsI
KHCIIOTHI,KAKIIPEICTABUTEIH
BI)ICHH/IXKap6OHOBI>IXKI/ICJ'IOT

21.02.2024

https://resh.edu.ru/subject/29/10/

24

MEBITaKaKCcoIM BBICIITHNX
KapOOHOBBIXKHUCIIOT,UXMOIOIIEE
JeHCTBUE

28.02.2024

https://resh.edu.ru/subject/29/10/

25

CrnoxHble 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KUCIOT.] UIpONIN3CI0KHBIX

3¢upoB

06.03.2024

https://resh.edu.ru/subject/29/10/

26

XKupsr:ruaponus,npuMeHeHue,
Ouos0ruuecKas pojb )KUpOB

13.03.2024

https://resh.edu.ru/subject/29/10/

27

VrneBoasl:cocTas,

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/

kiaccudukanus. Baxneimme
MPEACTaBUTENH  TIIIOKO03a,
dbpykTO3a, caxapo3a

20.03.2024

28

Kpaxmanuuemnonosakak
IIPUPOIHBIE IOJIUMEPBI

27.03.2024

https://resh.edu.ru/subject/29/10/

29

KonTponpHaspaboTanopasaeny
«Kucnopoaconepxaine
OpraHUYECKUECOCTUHECHUS

03.04.2024

https://resh.edu.ru/subject/29/10/

30

AMMHBI:METUJIAMUHH aHWJINH

10.04.2024

https://resh.edu.ru/subject/29/10/

31

AMUHOKHUCIOThIKaKaM(OTEPHBIC
OpraHUYeCKUE COCTUHEHUS, UX
OMOJIOrMYECKOE 3HAUYECHHE.
IlenrTrabr

17.04.2024

https://resh.edu.ru/subject/29/10/

32

benkukaknpupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS

24.04.2024

https://resh.edu.ru/subject/29/10/

33

OCHOBHBIEIIOHATAAXUMUHU
BBICOKOMOJIEKYIISIPHBIX
COETMHEHUN

08.05.2024

https://resh.edu.ru/subject/29/10/

34

OCHOBHBIEMETOABICUHTE3a
BBICOKOMOJIEKYJIAPHBIX
coenuHennii. [ImacTmaccsl,
Kay4yKH,BOJIOKHA

15.05.2024

https://resh.edu.ru/subject/29/10/

OBILIEEKOJIMYECTBOYACOBIIO
[TPOI'PAMME

34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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11KJIACC

Ne
n/n

Temaypoka

KoanuecTBo yacoB

KoHnTpoabsHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
HU3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIepecypChl

XUMHAYECKUHIIEMEHT. ATOM.
DNeKTpOHHAIKOH(PUTYpaIus
aTOMOB

14.09.2023

https://resh.edu.ru/subject/29/11/

[Tepuonnuecknii3akOH!
[lepuonnueckasicucrema
xumuuecknxasnemeHToB/l. 1.
MeneneeBa,ux CBs3bC
COBPEMEHHONTEOPUEHCTPOCHUS
aTOMOB

21.09.2023

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHYECKHX 3JIEMEHTOB U
WX COCIMHEHUH I10 TpyMnam 1
nepuoaaM. 3HaUCHUE
MEPUOINYECKOT03aKOHAUCUCTEMBI
XUMHUYECKHX 31eMeHTOB [I. 1.
MeHeneeBaBpa3BUTUN HAYKU

28.09.2023

https://resh.edu.ru/subject/29/11/

CrpoenueseniecTBa. XUMHUYECKast
CBs3b, e BUJbI, MEXaHU3MBI
00pa30BaHHUSIKOBAJICHTHONCBSI3H.
Bonoponnasceasb

05.10.2023

https://resh.edu.ru/subject/29/11/

BaneHnTHOCTb.
DNEeKTPOOTPULIATEIBHOCTb.
Crenensoxncienns. Bemecrsa
MOJICKYJISIPHOTOU

12.10.2023

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HEMOJICKYJIIPHOT'OCTPOCHUA

[TonsiTHEOAMICTIEPCHBIXCCTEMAX.
HctuHHbIe U KOJUIOUAHBIE
pactBopbl.MaccoBasiions
BELIECTBA B pacTBOpE

19.10.2023

https://resh.edu.ru/subject/29/11/

KnaccuukanusnHoMeHkIaTypa
HEOPraHUYECKUX COCIUHEHUN.
['eneTnueckascBs3b
HEOPraHNYECKUXBEILECTB,
Pa3IMYHBIX KJIACCOB

26.10.2023

https://resh.edu.ru/subject/29/11/

KnaccupukanusaxuMuaecknx
peaKIMIBHEOPTaHUYECKONH
OpraHUYEeCKON XUMHH. 3aKOH
COXpPaHEHUAMACCHIBEILIECTB;3aKOH
COXpaHEHUs U MPEBPAILCHUS
SHEPTUU NMPU XUMUYECKUX
peaKusIx

02.11.2023

https://resh.edu.ru/subject/29/11/

Ckopoctbepeaxiuu. O0paTumMbie
peakiuu. XuMH4eCKOepaBHOBECHE

09.11.2023

https://resh.edu.ru/subject/29/11/

10

ITpakTnyeckaspadoraNel.
«BnusHrepa3nuyHbIX PaKTOpOBHA
CKOpPOCTh XUMHUYECKOH PEaKIIHm»

16.11.2023

https://resh.edu.ru/subject/29/11/

11

3J'IeKTpOJII/ITI/I‘-ICCKaSII[I/ICCOL[I/IaLII/I}I .

[TonsiTe 0 BOgOpogHOM

nokazatene(pH)pactBopa.
PeaknunnonnorooomMena.
I'mpponuzoprannyeckuxu
HEOPTaHMYECKUXBEIICCTB

23.11.2023

https://resh.edu.ru/subject/29/11/

12

OKHUCIATETHLHO-

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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BOCCTAHOBUTEIIbHBICPECAKIINH.
[TonsTHEOOAIEKTPOITH3E
pacIIaBOBUPACTBOPOB COJIEH

30.11.2023

13

KonTponbHaspaboranopazaeny
«TeopeTnuecKeoCHOBBIXUMUI)

07.12.2023

https://resh.edu.ru/subject/29/11/

14

MeTamiel, UXII0JIOKESHNUEB
IIepnonnueckoi cucreme
XUMHYECKUX31eMeHTOB/[. 1.
MeneneeBa 1 0COOEHHOCTH
cTpoeHust atroMoB. O01Me
(hU3UYECKNECBOMCTBAMETAIIIIOB

14.12.2023

https://resh.edu.ru/subject/29/11/

15

CmiaBbl METAILJIOB.
DNEeKTPOXUMHUYECKUN P
HaIpsHKEHNUH METaJUIOB

21.12.2023

https://resh.edu.ru/subject/29/11/

16

XHAMHYECKUECBONCTBABAKHEUIIINX
METaJIJIOB (HATpUM, KaJIuii,
KaJIbLIUI, MarHui,a IFOMUHUN )UUX
COEIMHEHUN

28.12.2023

https://resh.edu.ru/subject/29/11/

17

XHUMUYECKUECBOWCTBAXPOMA,
MEJIH U UX COCIUHEHUN

11.01.2024

https://resh.edu.ru/subject/29/11/

18

XHUMHYECKHECBOMCTBAIIMHKA,
JKeJre3a U UX COeTMHEHUH

18.01.2024

https://resh.edu.ru/subject/29/11/

19

[TpakTnyeckaspadoraNe2.
"PemieHneskcnepuMeHTaIbHBIX
3a1a4 1o reme «Meramisn"

25.01.2024

https://resh.edu.ru/subject/29/11/

20

Hemeranibl,ux nonoxeHueB
Ilepnonnueckoi cucreme
xumudeckuxaiemenToB/l. 1.

01.02.2024

https://resh.edu.ru/subject/29/11/
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MeHneneeBanocoOOEHHOCTH
CTPOEHHS aTOMOB

21

DOu3nYecKneCcBOMCTBAHEMETAIIJIOB.
AnoTponus HEMETaIOB (Ha
MpUMeEpe KUCI0pOaa, CEepHI,
dhochopanyrieposa)

08.02.2024

https://resh.edu.ru/subject/29/11/

22

XMMHUYEeCKHEeCBOMCTBAraJIOTCHOB,
Cephl U UX COCIMHEHUI

15.02.2024

https://resh.edu.ru/subject/29/11/

23

XUMHYEeCKHIECBOMCTBAA30TA,
dhocodpa 1 UX COCTUHCHUI

22.02.2024

https://resh.edu.ru/subject/29/11/

24

XI/IMI/I‘IGCKI/ICCBOﬁCTBaYFHCPOHa,
KpEMHUA U UX COCIII/IHGHI/Iﬁ

29.02.2024

https://resh.edu.ru/subject/29/11/

25

[IpumeneHnne BaxHEHIINUX
HEMETAIJIOBUMXCOETMHEHU I

07.03.2024

https://resh.edu.ru/subject/29/11/

26

O06001eHNEeNCHCTEMATH3 AL
3HaaunnmoremMe«HemeTanaey.
Brruucnenust mo ypaBHeHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKHUEPACUETHI

14.03.2024

https://resh.edu.ru/subject/29/11/

27

ITpakTnyeckaspadboTaNe3.
«PenieHnesKkcnepuMeHTalIbHbIX
3aj1a4 rno reme "Hemeramist"»

21.03.2024

https://resh.edu.ru/subject/29/11/

28

KontponbraspadboTrano temam
«Metameyu«HemeTauieD)

28.03.2024

https://resh.edu.ru/subject/29/11/

29

Heoprannueckuenopranuueckue
kucnotel. Heopranmueckue u
OpPraHUYECKUEOCHOBAHMUS

04.04.2024

https://resh.edu.ru/subject/29/11/

30

AM(poTepHbICHEOpTaHUYECKHEN

https://resh.edu.ru/subject/29/11/
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OpraHUYECKUECOSTMHCHHUS.
I'eneTH4yeckascBI3b
HEOPraHUYECKUXUOPTaHUYECKUX
BEILIECTB

11.04.2024

PonexumMnuB odecrieyeHun
3KOJIOTHYECKOM,YHEPreTUUECKOMHN

31 1 https://resh.edu.ru/subject/29/11/
MUIIEBON0E30MaCHOCTH,Pa3BUTHI 18.04.2024 D |
Y (S15000505031
[IpencraBiaeHnsI0000MIMX HAYIHBIX
MPUHIIMITAX .

32 1 https://resh.edu.ru/subject/29/11/
MIPOMBIIIITIEHHOTOTIOTYYEHUS 25.04.2024 : :
BAKHEHMIINXBEIECTB
YemoBeKBMHUPEBEIICCTBH .

1 https://resh.edu.ru/subject/29/11/

33 MaTepUaJIOB 06.05.2024 : 2

https://resh.edu. ject/29/11

34 XUMHSIU3I0pPOBbEUETOBEKA 1 16.05.2024 ttps://resh.edu.ru/subject/29/11/

OBIIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME
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YYEBHO-METOANYECKOEOBECIIEHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

METOANYECKHUEMATEPHUAJIBLJUVIAYUYUTEJIA

HUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET






