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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX OpraHu3aiusx Poccuiickoit
Qdenepany, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMoOyokeHul «Crpareruu pa3BUTHS BocnuTaHusa B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPEACTBAMU
yueOHoro npenmera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHentyainbHbie TonokeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJieH,
COJIep)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHu3allid, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIUMM 3TalloM peanu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XHWMHUYECKOro O0Opa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelioBeKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
30POBBI0 M MNPHUPOJAHON cpene. Peanmmsyercs xumuueckoe oOpa3oBaHHUE
00yyJaromuxcsi Ha YPOBHE CPEAHEro oluiero oopa3zoBaHusi CPeACTBAMHU YUEOHOTO
npeaMeTa «XHUMHS», COACPKAHUE W TOCTPOEHUE KOTOPOIrO OMNpEeNeTeHbl B
mporpaMme Mo XHMHH C YYETOM cCHeUu(UKH HAyKd XUMUHU, €€ 3HAYEHUS B
MO3HAHUM TIPUPOABl U B MaTepUaIbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOumMX 1enedl M TNPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyro poJib B
COBPEMEHHOM LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE PAIlMOHATIBLHOIO HAYYHOTO MBIILICHUS,
B CO3JJaHUE LEJIOCTHOTO MPEACTaBICHUA 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMeHHass XHUMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAamNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOMMMM IEMSIMA W TPUHIUIAMH CpPEJHEro OOIIero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O UMM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLMYMAa, MPOJOJIKEHHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SBISIOTCA 0a30BbIE  KYypChl —
«Oprannueckass xumus» U «OOIass ¥ HEOpPraHUYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMeTa 00€CIeUrnBAET BO3MOXHOCTh PACCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» copMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K HW3YyUYCHHUI0 Y4YeOHOro wmarepuaia U O00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce€ OpPraHMYeCKOM XWUMHUH BEIECTBA
paccMaTpUBAIOTCS. Ha YPOBHE KJIACCUYECKOW TEOpPHUH CTPOCHUS OPTraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXUMHMYECKHX U AJIEKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemlecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHMN. B Kypce OpraHM4eckom XHMUHU IIOJIYy4YarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs MEpBOHAYATLHBIC
NPEICTABICHUS O XUMMUYECKOM CBSA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[Tox HOBBIM yriioM 3peHus B mpeaMere «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUYECKH Matepuanl U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00y4arouuMcsi MPEJOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOAOJOTMYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgononHsercs B kypcax 10 um 11 xnaccos
AJIEeMEHTaMHU COJICP)KAHMS, HUMEIONIUMHU KYJIbTYPOJOTHUUECKUN M TMPHUKIIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHHMAHHUIO B3aUMOCBSI3U XHUMHHU C
JIPYTMMHM HayKaMmu, pPacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHYECKOM
JESTEIbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAaXEHHUS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIOMOJHEHUs 3HAHWM, pEIICHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B 1enom cogepkanue yuyeOHOro
npeamMera «XUMHSD)» ~ JTaHHOTO  YPOBHS  HM3Y4YEHUS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcCKOro MHUpa, OOYCJIOBICHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHHUEM, ITO3HABAEMOCTh MPUPOAHBIX SIBJICHUN NYyTEM DHKCIEPUMEHTAa W
pelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMU (akTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUS U COLMAIM3alUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XMMHH TOAXOAbl K OMNpPEIeICHUI0
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, UMEIMUX 0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BUJOB JICSITEIBHOCTU: PpEIICHUS Mpo0jeM, MOUWCKa, aHadu3a |
00paboTku uH(pOpMaIK, HEOOXOIUMBIX AJI1 MPUOOPETEHHSI ONbITA MPAKTUYECKON
U UCCJEAOBATEIbCKOM NEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHHM KaK Ha YpOBHE OCHOBHOIO OOIIETo
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 00IIEro 00pa30BaHUs, IIPU OINPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IEJNel H3ydeHUs IMpeIMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKON TOYKM 3pPEHHUS TAKOW TOAXOJ K OIpEJeCHUI0 IeNell U3ydeHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMH H3YyYEHHsS NpeIMETa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

o (opmMupoBaHMEe CHCTEMBl XWMHUYECKMX 3HAHWA KaK BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATHUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOEHHUE M MOHMMAaHHWE CYLIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX peakluid, HEOOXONUMBIX HJs MPUOOPETEeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEHIECTB M XWMHYECKHX SIBJIICHUU,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO0 3KCIEPUMEHTa, COOJIIOJIEHUEM  IpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
peIMeTa B IPOrpaMMe 10 XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUH
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oduiero odpazoBanus. CerogHs B
MpENoJaBaHUM XUMHH B  OOJbLIEH CTENEHW OTHAETCA  IPEANOYTEHHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OOydYeHHs, OpPHEHTHPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeNbHOM OpraHu3alyiy, BIAACIOLIEr0 HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIHHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSAMH aKTHBHOI'O INOJIYYEHHS 3HAHUU M NPUMEHEHUS MX B PEaJIbHOU KU3HU
JUTSL pEICHUS] TIPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJaromMxcsi K yCIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHUpAa,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pEelIeHNI B KOHKPETHBIX KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), MMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalnu3a U 00paboTKu MH(pOpMaLIUH,
HEOOXOIUMBIX [UIsi MPUOOpPETEHUs: OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
Ba&)XHOE MECTO B TIO3HAHUM XHMHH, a TaKXKe U1 OLUEHKH C NO3ULHUU
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BELIECTB W XHUMHUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaroMMXCs: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIs MOUCKA W aHaliu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM M MPOBEACHUH XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOexJAEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ Ba)XXHOM POJM B pEUICHUH TJI00aJbHBIX MpoOsieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHWM JUIsi TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeObHOM miaHe cpeaHero ooOmero oOpa3oBaHUs NpPeAMET «XHUMUSI»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEAMETBD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEUIECTB M MaTEpPUANOB. Teopus CTPOECHHsSI OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMHA (CHUCTeMaThyeckas) U TpUBUAIbHBIE Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NIPEBPAILCHUI0 OPTaHUYECKHUX BEIIECTB
IpU HarpeBaHuu (IJ1aBJIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpoCTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUU, OKHUCIEHUA W
NOJINMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 u metwinOyranauen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBA (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTHUECKUN psifl. ALleTUJICH
— TpOCTEHIIMHA TMpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuu rajoreHUpOBAHMS U HUTPOBAHUSA), MOTYYEHUE U TpUMEHEeHHe. 1o.yo:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  coucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCHYHOCTD



apeHoB. ['eHeTmueckas CBsA3b MEXKIAy YIIIEBOAOPOJAMM, NPUHAJICKAMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHbie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HEPTH:
IEPEroHKa, KPEKUHI (TepMUYECKHI, KaTamuTUdeckuil), nuponus. [IpoaykTs
nepepaboTku He(TH, UX NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJib ¥ IPOAYKTHI €T0 MEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromb», MOAEIUPOBAHHWE  MOJEKYJI  YIJIEBOJOPOIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEJCHUE NPAKTUYECKON pabOThl: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHble OQHOATOMHBIE CHOUPTBL. MeETaHOI M JITAHON: CTPOEHUE,
(¢u3znyeckue M XHUMUYECKHME CBONCTBA (peakUuu C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoIopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METAaHOJIA U ITAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTaJllaMH, KaueCTBEHHas PEAaKUus Ha MHOIOAaTOMHbIE cIUpThI). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

deHo: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUUYECKHE CBOMCTBA.
ToxkcuunocTth (peHouna. [lpumenenue denona.

Anbaerugipl U kemouvl. DopMalbACTH, AaUCTAIBACTUA: CTPOECHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOICTBa (peaklMHM OKHCIEHUS U BOCCTAHOBJICHMS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHble KapOOHOBbIE KHUCIOTBl. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

Crnoxuble 3¢QuUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCHOT. ['maponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornyeckas

POJIb )KHUPOB.



YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3sl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUN:
poBe/IeHHe, HAONIOJCHUE U ONMHCAHUE JI€MOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) u ruapokcunom wmemau(ll), B3aumojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrble 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MUJIU MPOJAYKTOB PEAKIIHH).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coeauHeHus. duznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benkun kak mpuUpOSHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE pEaKIIMU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MPEBpaICHUMN:
HAOJIIOICHUE U OMHMCAHHUE JEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypaIus OCJIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BrbicokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHBIC TOHSTHS XUMUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUN —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

OKCIEepUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BEIIECTB M WX MpPEBpalllCHUM:
O3HaKOMJIEHHE ¢ 00pasiamMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peannsanust MEeXIPEAMETHBIX CBS3€U IIPU U3yYEHUU OPTaHUYECKOM XWMUH B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKaAIus, NepUOIUIHOCTh, HAOIIOAEHHE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: MaTepus, DSHEprus, Macca, aToM, B3JEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorus: knerka, opranusM, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHUBHbIE BellecTBa (OEJIKH, YrIEBOABI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOTO ITUTAHMS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHns JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypaLisi aTOMOB.

[lepnognueckuil 3akoH U Ileproguyeckas cUCTEMa XUMUYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproauyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TpymnmnaM MW Tepuojam.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbI XUMHUUYECKOW CBS3U
(KoBaJIGHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTauinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH W JOHOPHO-
akienTopHelil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKUX — peakiui B
HEOPraHMYECKOM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUU TPU XUMUYECKUX PEAKLIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuibHbIe U clladbie d5ekTpoauTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJbHBIE METOAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALCHUM:
nemoHcTpanus Tabmun «llepuoanueckas cucrema xumudeckux anemertos /1. U.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKIMA HWOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

PacuéTtel 10 ypaBHEHUAM XUMHYECKHX pEakIUd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBl C MCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilosoxxenne HemerayuioB B Ilepuomudeckont  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAUIOB. AJIIOTPOINHUS HEMETa/UIOB (Ha mMpuMepe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W UX  COCNUHEHMA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCITMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHMIA.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHbBIE METOJbl H3YyYCHHS BEHIECTB M HX IMPEBpaIlCHUM:
U3YYeHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», 0O0pa3lioB HEMETAJIOB, PCIICHHE
OKCIIEPUMEHTAIBHBIX 3aj7a4, HAOIOICHWEe W OIMHCAHWE JIEMOHCTPAIMOHHBIX H
Ja00pATOPHBIX OMNBITOB (B3aUMOACHCTBHUE THUJIPOKCHUIA AIFOMUHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAJJIOB).

PacuétHbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OO0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecrieyeHUM SKOJOTHYECKOM, SHEPreTUYECKON U IHUIIECBOM
0€30MacHOCTH, Pa3BUTHH MeTUUMHBL. [IOHSITHE O HAay4YHBIX METOJaxX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAyYHBIX MPUHIMIAX  TPOMBIIIJICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesoBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXXHEHIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XuMHus WU 300pPOBbE YEJIOBEKA: MpaBWIa HCMHOJb30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30IMaCHOr0 HCIIOJIb30BaHUS IIPErapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanust  MeXNpeAMETHBIX  CBsSI3e MpU  M3yYeHUH  OOmed wu
HeOpraHnveckori XxuMuu B 11 Kitacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
oOIUX eCTEeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHITHH, SBISIOIINXCA
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: HAay4YHBIM (akT, TMUMOTe3a, 3aKOH,
TEOpHs, aHalnu3, CHHTE3, KIacCH(pHUKAIUsI, IEepUOIUIYHOCTb, HaOJI0ICHHE,
SKCIIEPUMEHT, MOJAEIUPOBAHNUE, U3MEPEHHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOcuUcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

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

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
MPOMBINIUICHHOCTh,  (papMareBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIECHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero ooOiero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOmWYecKol OCHOBOW  JJIA
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTrcTBUM C CHCTEMHO-NIEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHUIO;

HaJIMYMe MOTHUBAINH K 00YUYEHUIO;

IIeJICHANPABICHHOS Pa3BUTHE BHYTPCHHUX yOCKIECHUH JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETPHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, TPUCYIIIMMH IIEITOCTHOU
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHUS TMpeaMera «XUMHUsS» JOCTUTAIOTCA B
CIMHCTBE YYCOHOW ¥ BOCIHTATEIBHOH JIEATCIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAeallaMd POCCHUMCKOr0 TIpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IpOIleccam
CaMOTO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOI'O CTAHOBICHUS JIMYHOCTH
00yyJarommxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS TIpEIMeTa «XUMHS» OTPaKaIOT
c(OPMHUPOBAHHOCTh OTBITA TMO3HABATEIIBHOW W MPAKTUYECKOW JeATEeITHLHOCTH
0oOy4Jaronuxcst Mo peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
4acTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

MPEACTABICHUS] O COIHAIBHBIX HOPMaxX M TPABWIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY MU
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBa)XEHUs K TIPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M T03HABAaTEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHaJn3e MH(POpPMAIMK O MEPEOBBIX JOCTHXKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 3I0poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpallleHusi ¢ BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTM NpaBWil HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOTO MOBEJCHHS B CUTYalUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUECKOW W  JPYyrUX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHIEHUWH MPAKTHUYECKUX 3aj]ad
COITMAJILHOM HAIPABIEHHOCTH (B paMKax CBOEIO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY HM3YUYEHHIO Mpodeccuil pa3TudHOro pojaa, B TOM
YHCJIE HA OCHOBE IIPUMEHEHHUS PEIMETHBIX 3HAHUM 110 XUMUMU;

YBaXEHUS K TPYyHAy, JIOIAM TpyAa U pe3yJbpTaTaM TPYAOBOW JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIBbHON TPAEKTOPUHU
oOpazoBaHusl, Oyaymied npodeccun MU pealn3allud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

HKOJIOTUYECKU 1I€JIECO00PA3HOTO OTHOLIEHUS K MPHUPOAE, KAaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAaHHUA TJIOOAFHOTO XapaKTepa HJKOJOTHYECKUX MpOoOJeM, BIHSHHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM Cpebl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHMS JOCTHXKEHMM XUMUU s
pELIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOJIB30BAHUS;

aKTUBHOTO HENPUATHSA JECHWCTBHUM, NPHUHOCAIIMX BpEd OKPYKAIOIIECH
MPUPOJHOM cpele, YMEHHUs MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U PEIOTBPAIIATh UX;

HAJIM4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIBTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS UMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHUA aKTHUBHO MPOTHUBOCTOATH HWJEOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMaHUS cClNeuM(UKN XUMUU KaK HayKH, OCO3HaHMs €€ poiu B
(GOpMHpPOBAaHMK PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO
MPEACTABICHUS 00 OKpPYXAIOIEM MHUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
NO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHWH MpoOJeM COXpaHEHHUs
IIPUPOJHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUHU [JII  COBPEMEHHOM
LMBWIN3ALMU: B €€ T'YMaHHCTUYECKOW HANpABIEHHOCTH W BAaXXHOM pOJIA B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEIIEHUHU TI00ANbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUYECKOM, MUILIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIWLIMHBI, OOECIICUYEHUHN YCIOBHIA
YCHEIIHOTO TpyJa M JKOJOTMYECKH KOMGPOPTHOW IKHM3HM KaKIOro YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TMOHHUMAHMS CYIIHOCTH METOJIOB
MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh



noJydyaeMble 3HAHMA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayudHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEIbI0 IOITYYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BATh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIBCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY I[IOJIyYEHHIO HOBBIX 3HAaHUI IO XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JIMYHbIX chepax NpodeccrnoHaIbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHATHUS, OTPakKAIOUIUe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IIO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBJICHUC,
MPOIIeCC, CHCTEMa, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOTIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC NEWCTBHS (TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue G yHKIIMOHATBHOM
I'PaMOTHOCTH M COIMAIEHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI W YHHBEpCAJIbHbIE YYCOHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeagMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HaBaTeJbHBIMHA
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUSA, COOTHOCUTH PE3YJIBTATHI I€ITETBHOCTH C TOCTABJICHHBIMHU LIEISIMU;

HCTIOJIb30BAaTh MPU OCBOECHWHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHWS W KPUTEPHH I KIACCH(PUKAMK BEHIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHUECKUE paACCYXJEHUA (MHAYKTHUBHBIC, JACHYKTUBHBIC, TIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BLIBATH MOICIIbHBIC TPEICTABICHUS] — XUMUYECKUM
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XWMHYECKUX
peaKkuui;

dbopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMSI, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHpPOBAaHHBIE BOINPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS W MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBAThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIJIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh ONBIT YYCHHUUECKOW HCCIEIOBATEIbCKOM W MPOECKTHOM
NESITEIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOAOB PEHICHUS NPaKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3JIMYHbIX
METOJI0B TO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPoOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TOWCKE U
oToope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCHOJIb30BaHUSI HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popMannu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM S3bIK B KauyecTBE CpeACTBa Ipu pabore ¢
XUMUYECKON uH(MOpMaIMell: MPUMEHSATh MEXKIpeaMEeTHbIe (pu3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OBJaeHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU ACHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI B XOJIe AHaJIora U/ Win
JUCKYCCUHM,  BBICKa3blBaThb  HWjaeH, (OPMYIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

BBICTYNATh C MpPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOM JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealn3allii y4eOHOro MpoeKTa U (HOpMyIUpOBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HUCCIEAOBAHUN MYyTEM COIVIACOBAHUS TMO3MIMI B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJTbHBIMY PeryJATUBHBIMH 1€iCTBUSIMU:

CaMOCTOATENIbHO IJIJAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEATENIbHOCTh, OMpenensia €€ eI W 3aJauyd, KOHTPOJUPOBAaTH M IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroputM JACHCTBUUA TpU
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €MOCOO MX pElIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHX PEAKIUSAX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KApTHHBI MHpPA, POJM XHMHUU B [O3HAHUU SIBICHUU



npupoabl, B (OPMHUPOBAHUM MBIIUJICHUS W KyJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl peLIeHMsI IPAKTUYECKUX 3a/1ad
U 9KOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/IOPOBBIO U NPUPOAHON
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MNOHATHS (XUMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHYyTas U COKpalI€HHAs), MOJb, MOJSpHAs
macca, MOJISIpHBIH O00BEM, YIJIEpOOHBIA CKeleT, (QYHKIMOHANbHAs TpymIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KMCJIOPOA M a30TCOJAEpXKAIIME COEAUHEHHUs, MOHOMEp, IOJHUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXallhe B OCHOBE IOHUMAaHHsA IPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0€e30IacCHOM HCIIOJIb30BAHUHM BAKHEWILMX OPraHMYECKUX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMM BBISBIATh XapaKTEpHbIE NPU3HAKU TOHSATH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpALIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHMYECKUX PEaKIHH,
U3rOTABJIMBATh MOJEIIM MOJIEKYJ OPraHMYECKHMX BELIECTB JUISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPUHAMICKHOCTh H3YUEHHBIX
OpraHMYEeCKMX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJaccy/Tpynmne coeluHeHuN (yrJIeBOJOpOAbl, KHUCIOPOJI M a30TCOAeprKaliue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NmpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOIMUJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TIMLEPHH, (eHos, (opManbAerui, anueTalbIeru]l, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPEIECHSATh BHUAbI XUMHUYECKOH CBA3U B
OpraHUYeCKUX COCTUHEHUAX (OJIMHAPHBIEC U KPATHEHIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITHh TMOJOXKEHUS TEOPUH CTPOCHHUS
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpMHPOBAHHOCT, ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENEH pPa3IMUHBIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (METaH, STaH, ATHJIEH, MPOIMMIICH, aleTHIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, ATHUJICHTIUKOJb,
TIIALEepUH, (EHOJI, aleTalbJeTh]l, MypaBbUHAsl U YKCYCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJy HUMHU YpPaBHEHUSMU COOTBETCTBYIOUIMX XUMUYECKUX DPEAKIHHA C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOIOPOAHOIO
Chlpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
MPaKTHIECKOE MPUMEHEHHUE TPOAYKTOB MepepadOTKy;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTa
peaKiuu 1O H3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKIINHN);

c()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJ]aX HAayYHOTrO MO3HaHUs, UCIOJIb3yEMbIX B XUMHUU IIPU W3YYEHUU BEUIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHE, IKCIIEPUMEHT, MOICTUPOBAaHNUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHUE 3HAHUS [ TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBUJia MOJIb30BAHUS XUMUYECKON
Mocyiol U J1abopaTOpHBIM O0OpPYJOBaHUEM, a TakKe MpaBuia oOOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBITOJHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh U BBINOJHIATh XUMHYECKHI
AKCIIEPUMEHT (IIPEeBpAIICHNs] OPraHUUYECKUX BEUIECTB MPU HArpeBaHUU, TOTYUCHHE
ATUJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHMM, LBETHHIE pEaKIuu OEJKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMH U JIaOOpAaTOPHBIM O00OPYAOBAHHUEM, NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE dTUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHYECKYIO
UHPOpMAIMIO, TIONYyYaeMyK0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
uHpopmanuu, IHTepHET u Apyrux);



chOPMHPOBAHHOCTh ~ yYMEHHWH  COOMIOZaTh  TpaBWIA  AKOJOTUYECKU
[IEJ1€CO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpaHEHUsI CBOETO 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMEHBIIICHUSI U MPEJOTBPALCHUS] HMX BPEAHOTO BO3JICUCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas M HeopraHuyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOM COCTaBIISAIONIEH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPa, POJIM XHMHUHU B TIO3HAHWMU SIBIICHUM
npuponabl, B (OPMUPOBAHUM MBIIUJICHUS W  KYJIbTYphl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHUS TPAKTHUECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAlONINEe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTATMYECKasl peleTKa,
TANBl ~XUMHYECKHX  pPEAKIUW, PpPACTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAINSA, OKHCIUTENIb, BOCCTAHOBUTEIIb, CKOPOCTh
XMMHYECKOM peakluv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW AucCcouManuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM S3bIK XUMUH,
MHMPOBO33PEHYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE IMOHWUMAHUA MNPUYUHHOCTH M
CUCTEeMHOCTH XHMHYECKHX SIBICHHUH, (DAaKTOJIOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HCIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY M TPAKTUUECKOMN JEATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh, YMEHHU BBISBIIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA MPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (HOpMyJl BEIIECTB U  YpPaBHEHUW XHMMHUYECKHX  pEaKIUi,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHMYECKUX BeENIECTB (yrapHbId ras, YIJIEKUCIbIA ra3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, META/NINYECKas, BOJIOPOIHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAsl, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelbl B BOJAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHH YCTaHABIINBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUECKOro 3aKoHa /.
N. MenneneeBa U IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLTYIO, 0OBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [I. M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTaMy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCTUHECHUM
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOPMHPOBAHHOCT, ~YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIWE
XUMUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKAaTh CYIIECTBOBAHWE TEHETHYECKOW CBS3M MEXKAY HEOPTraHUYECKUMU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATh XUMUUYECKHE PEAKINH TIO0
pPa3JIMYHBIM TPU3HAKaM (YKCIYy W COCTABYy PEAarupyroluX BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKUCIEHUS DJIEMEHTOB, OOpaTHMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMH COCTABJISATH YPAaBHEHHS PEAKIHUM Pa3IMUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



C(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIECTB, pPaCIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHUH  pPACKpBIBATH CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeXallkie B OCHOBE MPOMBIIUICEHHOTO IMOJYYEHUsI CEPHOM KUCIOTHI, aMMHaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh NPEJACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIMIAX U
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTb YMEHUH MPOBOAUTH BBIYHUCIEHHUS C MCIOIb30BAaHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIECHUW Ta30B
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEUIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUMX B pEaKLHU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUsI SHEPTUY;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIL30BaAHUS XUMUYECKOM
MocyIol W J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuia oOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKILHUSMHU IO BBIIOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUHW TUJIAHUPOBATH M  BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHHE MEPOKCHUIA BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
ONpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamiel» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh pPe3yJbTaThl XHWMHUYECKOTO OHKCIIEpUMEHTa B (opme 3alucu
YpaBHEHUH COOTBETCTBYIOIIUMX peakuuil U (HOpMyIHpOBaTh BHIBOJIBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, MOJYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKAIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWia  DKOJIOTHYECKU
LIeJIECO00PAa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHUsI CBOEr0 3J0pPOBbS U OKPYKAOLIEH IPUPOAHON Cpeabl, OCO3HABATh
OIAaCHOCTH BO3CHCTBUS HA )KUBbIE OPraHU3MbI OIIPENEIEHHBIX BEIIECTB, TOHUMAs
cmbicii nokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIECHHS U
MIPENOTBPALICHUS X BPEAHOTO BO3IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4aronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHATh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BELIECTB H
XUMUYECKUX SIBJICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOYy4YalolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHo-ToueuHyo cucteMy o6o3HaueHuil JI. bpaiinsg g 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4yacoB

HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne n/m Kontpoabnbie | IpakTuueckue

NMPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl

padoThI padoThI

Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHUYecKOil XUMHUHU

[Ipenmer opraHn4ecKoi XUMHH. https://academy-

11 Teopust CTpOEHUS OPTaHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHu A. M. ByTJ'[ep()Ba 5ele-4e24-ac02-efb16fa49f6a
Wroro o pazneny 3
Paznen 2. YrieBonopoabl

IIpenenspHble YIIEBOLOPOILI — https://academy-

2.1 p yr p 2 0 0 content.apkpro.ru/lesson/258ddc06-
AITKAHDI £c23-473c-b3d7-ed82fcaddd02
HenpenenrnHble yriieBOgOPOIbI: https://academy-

2.2 pedl yr FOPOJIBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AKCHEI, TKaIUCHDI, TKHHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTn4ecKue yriaeBoa10poabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefs
IT
2.4 PHPOHBIC HCTOUHHKH 3 1 0 https://lesson.edu.ru/04/10
YTJICBOIOPOIOB U HX IepepadoTKa
Hroro o pasneny 13
Pa3nen 3. Kuciopojacoaepskamue oprannieckie coeinHeHust
https://academy-
3.1 Criptet. Oeron 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
AO%KHbIE SPUpE! Oba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Utoro no pazneny 13
Pasnen 4. A3orcoaeprkaiue oprannveckue coeTuHeHust
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTBEL benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro o pazneny 3
Pazgen 5. BeicokoMoJieKy/IsipHbIe COeJUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

KouunyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonuueckas cucreMa XUMHUECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. MeHieneeBa
1.2 XHUMHYECKUE PEeaKIun 6 1 1 https://lesson.edu.ru/04/10
.M
1.3 Crpoenne semectsa. Muorooopasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Uroro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranuueckasi XuMust
2.1 Meramnsl 6 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPraHUUECKHX 1 OPraHHUSCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u :Ku3HbL
3.1 XuMuA U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounvecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi = 00pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
[Ipeamer opran4ecKo XUMHUH, https://academy-

1 e€ BOBHUKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOCHUST OpraHUYECKUX https://academy-

2 coequHenuiit A. M. byrieposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€é OCHOBHBIC ITOJIOKCHUSL ab0e-4¢59-9dcf-20517ae4b52¢e
[Ipencrasnenue o
KJ1acCU(UKALUN OPTaHUIECKUX
BemecTB. HoMenknarypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemamiieckas) u e1a9-410f-h8be-bach589aead1
TPUBHAJIBHBIC HA3BAHUA
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE https://acaderny-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOTIOTHHCCKHH pAzL ec23-473c-h3d7-ed82fcaddd02
MeraH u 3TaH — npocTenIne https:/acaclemy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABHTENH AIKAHOB ec23-473¢-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE https:/acaclemy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
CBOHCTBA 4158-4bd1-ae98-18dc1cfh9399

7 ITHIICH H IPOIHICH — 1 0 0 https:/lesson.edu.ru/04/10

MPOCTEUIIINE TTPECTABUTEIN
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTrueckas padota Ne 1.

https://academy-

8 «Tonyuyenue sTrseHa U content.apkpro.ru/lesson/53cd2379-
HU3YyYECHHUE €r0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

0 -1,3.11

9 METIIIDYTRINICH= 1,0, LOTyHeHHe https://lesson.edu.ru/04/10
CHHTETUYECKOTO Kay4yKa U
PE3HHBI
AJIKUHBI: COCTaB B OCOOECHHOCTH

10 CTPOCHILL, FOMOHOFHTGCKIEH AL https://lesson.edu.ru/04/10
ArietuiieH — npocTenmit
MpeACTABUTCIIb AJIKWHOB
Beruncienus mo ypaBHEHHUIO https://academy-

11 N yp content.apkpro.ru/lesson/7dada027-
XUMITIECKOM peartiu 8448-418f-hH416-fbaledd4ab6d
ApeHbI: GEH3011 ¥ TOITYOJ https://academy-

12 Tp ' YOI content.apkpro.ru/lesson/d86d7d00-

ORCITIHOCTD apeHoB d5b4-491d-aded-c3ddal9feefs
I'eneTnyeckas cBs3b

13 YHICBOIOPOIOB, https://lesson.edu.ru/04/10
NPUHAUIEKANINX K PA3THIHBIM
KJlaccam
[IpupoiHBIE NICTOYHUKHU
YTJIEBOJOPOJOB: IPUPOIHBIN a3

14 Y TIOTIYTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOIYKTHI €€
nepepadoTKu
IT

15 DHPOZIBIE HCTORHM https://lesson.edu.ru/04/10

YIII€BOLOPOAOB: IPUPOIHBIN a3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TMIONyTHBIE He()TSHBIC Ta3bl,
HE(PTh U MPOTYKTHI €
nepepadoTKu

KonTponbnas pabota no

16 https://lesson.edu.ru/04/10
paszzaeny «YTiIeBoI0pOabD)

IIpenenbHbIe OAHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U ATAHOJ. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f
MHOroaToMHbIE€ CIIUPTHI: https://academy-

18 pTbE content.apkpro.ru/lesson/461aa9c8-
STHICHIITTMKOID M LIHUCPHH cOef-4827-a8e5-d12a0bedc826
@DeHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 ¢buznvecKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883h8-
CBOMCTBA, MPUMEHEHUE 7¢5f-416-896e-10a2278b08f1
Anbaeruabl: GopManbaerua u https://academy-

20 ) A content.apkpro.ru/lesson/8664b319-
AUCTATHACTHA. ALCTOH 0ba3-4945-H076-ch7ae5858b90
OIHOOCHOBHBIE MPEIETbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTruyeckas padora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa yKCYyCHOMN content.apkpro.ru/lesson/9834d408-
KHCJIOTBI» 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJIEMHOBAs

23 KHUCJIOTBI, KaK IIPECTaBUTEIN https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KUCIIOT
MBpbi1a Kak COJIA BBICIIUX

24 KapOOHOBBIX KHUCJIOT, UX https://lesson.edu.ru/04/10

MOIOIIlEE NEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Cnoxxusle 3(hupbl Kak
MIPOU3BOIHBIE KapOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HAPOIHS CHONCHAX a0d4-4945-a0eb-1e59cd54d9f
3¢upoB
JKupel: rtunponaus, IpuMeHeHue https://academy-

26 5 ppl: THAP > 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTITICCKas pollb AUPOB a0d4-4945-a0eb-1e59cd5f4dof
VrieBoanl: COCTaB,
knaccudukanus. Baxneitmme https://academy-

27 .' content.apkpro.ru/lesson/709ce43a-
TIpCACTABUTE]IH. LIIIOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpyxTO3a, caxaposa

28 Kpaxmarn u nennionosa kax https://lesson.edu.ru/04/10
MIPUPOJIHBIC ITOJIUMEPBI
KonTponbHas padota no

29 pasielty https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTraHUYECKUE COCTUHEHHUSI

https://academy-
30 AMUHBI; METUJIAMWH U aHUIAH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHHOKHUCIIOTHI KaK
am¢oTepHbIe OpraHNYECcKre https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCMIHCHILL, X DHOTOTHHACCROC 43d1-4873-ace0-78ecab009628
sHaueHue. [lenTuasl
benku xak npupogHbie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIUHEHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHIE MOHATHS XHMHH https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJIIPHBIX
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https://lesson.edu.ru/04/10

COETUHEHUN

OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX

34 . 1 https://lesson.edu.ru/04/10
COCANHCHUMN. HJ’IaCTMaCCBI,
Kay4yKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://lesson.edu.ru/04/10

11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3yYCHUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas: KOHPUTypalrs aTOMOB

https://lesson.edu.ru/04/10

[Tepuonuueckuii 3axoH u [lepuonuueckas
cucTeMa XuMHueckux sementos /JI. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOU
TEOPHEN CTPOCHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COEIMHEHUH 110 TPYIIIaM U [IEPUOIAM.
3Ha4yeHue NepruoAUIECKOro 3aK0Ha U
CUCTEMBI XUMUYECKUX 1eMeHTOoB /.M.
MenieneeBa B pa3BUTHH HAyKH

https://lesson.edu.ru/04/10

Crtpoenue BeriecTBa. XUMUYECKask CBSI3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUsI
KOBaJICHTHOH CBsI3U. BoopoaHast CBs3b

https://lesson.edu.ru/04/10

BajeHTHOCTB. DICKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. Bemiectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

https://lesson.edu.ru/04/10

[IoHsTHE O AUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJTOMAHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B PaCTBOPE

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus u HOMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBSA3b HEOPraHUYECKUX
BEILECTB, PA3IMYHbBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccugukanus XuMHUYECKUX peakLuil B
HEOPraHUYECKOU U OpraHu4eCcKOn
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXPAaHEHUs U
IIPEBPAILCHNS SJHEPI U NP XUMUYECKUX
peaKkuusax

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumblie
peakuu. XMMUYeCKOe PaBHOBECUE

https://lesson.edu.ru/04/10

10

[TpakTuueckas padota Ne 1. «Bnusinue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaKLium»

https://lesson.edu.ru/04/10

11

DIEKTPOTUTHYECKAS JUCCOIHAITHS.
[TonsiTue o Bonopoanom nokasarene (pH)
pactBopa. Peakuinu noHHOTO OOMEHa.
I'maponn3 oprannyeckux u
HEOPTraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [ToHsiTHE 00 DIIEKTpONH3E
pacIiaBoB ¥ pacTBOPOB COJIEH

https://lesson.edu.ru/04/10

13

KonTponpHas pabora no pazueny
«Teoperndeckre OCHOBbI XUMHUU»

https://lesson.edu.ru/04/10

14

MerTanbl, UX MOJIOKCHUE B
[lepuoanueckoil cucTeMe XUMHYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. Obmue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

(1)I/I3I/I‘IGCKI/IC CBOMCTBAa METAJIJIOB

15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
PAI HaIIPSKEHUN METaJIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BaKHEUIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, alfOMUHUN) U UX COCIMHEHU

https://lesson.edu.ru/04/10

17

XuMHYeCKHE CBOMCTBA IIMHKA, JKejIe3a U
UX COeOUHEHNN

https://lesson.edu.ru/04/10

18

XUMHUYECKUE CBOMCTBA XpOMA, MEJIH M HX
COeTUHEHUN

https://lesson.edu.ru/04/10

19

[TpakTuueckas padota Ne 2. "Pemenue
IKCIIEPUMEHTATBHBIX 33124 110 TEME
«Metamabi»"

https://lesson.edu.ru/04/10

20

Hewmer aJlJIbl, UX ITOJIOKCHUC B
[lepronnueckoi cucTeMe XUMUYECKHX
aneMenToB . 1. MenneneeBa u
O0COOCHHOCTHU CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

21

duznueckne cBOMCTBA HEMETAJIOB.
AmoTponusi HeMeTaIoB (Ha MpUMepe
KHCTIopoJia, cephl, pocdopa u yriepona)

https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI
U UX COeIUHEHUN

https://lesson.edu.ru/04/10

23

XuMHUecKue cBOiCTBa a30Ta, pocodpa u
UX COeIUHEHUN

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA YIJIEpo/a,
KPEMHUS U UX COCIUHEHU

https://lesson.edu.ru/04/10

25

[IprMeHeHre BAXKHENIITUX HEMETAIIIIOB U
UX COCOUHEHUN

https://lesson.edu.ru/04/10
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26

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme «HemMeTramnely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETEI

https://lesson.edu.ru/04/10

27

[TpakTrueckas padora Ne 3. «Pemienue
IKCIIEPUMEHTATBHBIX 33/1a4 110 TEME
"Hemeranmmsi"»

https://lesson.edu.ru/04/10

28

KoHTposbHas pabota 1o remam
«Metamae» 1 «HemeTamis»

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranunueckue u
OpraHMYECKUE OCHOBAHUS

https://lesson.edu.ru/04/10

30

AmpoTepHbIe HEOPTaHUYECKUE U
OpraHUYECKHUE COCAVHEHUS.
I'eneTnyeckas CBsA3b HECOPraHUYECKUX U
OpraHNYECKHUX BEIIECTB

https://lesson.edu.ru/04/10

31

Ponp xuMmuu B 00ecIieueHuN
IKOJIOTHUYECKOH, YHEPTEeTHUECKOHN 1
MUIIEBON 0€30MacHOCTH, Pa3BUTUH
M€ QUM HBI

https://lesson.edu.ru/04/10

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
HPUHIUIAX TPOMBIIIIEHHOTO MOJTyYEHHS
BO)XHEHIIINX BEIECTB

https://lesson.edu.ru/04/10

33

YenoBek B MHPEC BCIICCTB U MaTCPpUAJIOB

https://lesson.edu.ru/04/10

34

XHUMHS U 300pOBbE YEIIOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Xumus, 10 kinace/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A., AkunoHepHoe 0011ecTBO «M31aTenscTBo
«ITpocBemenue»,2021 r
Xumus, 11 kinace/ I'abpuensu O.C., Octpoymos W.T'., CnankoB C.A., AkiinoHepHoe o01iectBo «M31aTenbeTBo
«IIpocsemienue»,2021r.

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumusi(06a3oBelitypoBeHb). Peanu3zanus oOpazoBaHus: MeToauueckoe nocodue s yuurtens / Kasepuna A. A., [Tuuyruna
I'.B.; non pen.I'. B. [Tuuyrunoii. M. : ®I'bHY «ucTuTyT cTpaterun pazsutus oopazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









