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HHOACHUTEJBbHAA 3AIINCKA

PaGouas mporpamma yueOHOTO TipeMeTa « XUMUS» Ha YPOBHE CPETHEro 00IIero
o0Opa3oBaHMs cOCTaBiieHa HAa ocHOBe TpeboBaHui K pe3yabTaTaM OCBOEHHUS MPOTPAMMBI
cpennero obmiero oopazopanus denepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIIHLHOTO
cTaHgaprta cpeanero obmiero oopazopanusi(ngaiee - PI'OC COO), DenepanbHOMA
00pa3oBaTeNnsHON MPOrpaMMEBI CpeHero ootero oobpaszoBanus (nanee -OOIT COO),
denepanpHOl paboveit mporpaMMbl 0 y4eOHOMY TIpeaMeTy « Xumus»(nanee - OPIT
«XUMHS»), & TAK)KE OPUCHTUPOBAHA HA IIEJICBbIC PUOPUTETHI, CPOPMHUPOBAHHKIC B
benepanpHON paboueii mporpaMme BOCIIUTAHUS.

OcHOBY OJIX0/10B K pa3pabOTKe MPOrpaMMBbI IO XUMHH, K OTIPENICIICHHIO OOIIEH
CTpaTeruu 00y4eHUs], BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCS CPEACTBAMU YIEOHOTO
npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHILIEITYaJIbHbIC
nosoxenus @I'OC COO o B3auM000yCIOBICHHOCTH LIE€TIEH, COJIEpKaHUs, Pe3yJIbTaTOB
o0y4eHus 1 TpeOOBaHMIA K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB.

Xumuyeckoe o0pa3zoBaHue, 0JIy4aeMO€E BbIITYCKHUKaMU 00111e00pa3oBaTeabHOM
OpraHM3aLMH, SBJISETCS HEOTHEMIIEMOH YacThi0 X 00pa3oBaHHOCTH. OHO CITY>KUT
3aBEpILIAIOIIMM ATAIIOM PEaTH3alMK Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYLIUX LEIOCTHON CHUCTEME XMMUYECKOro 00pa3oBaHusl. DTH HEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPHUPOIbI, POPMHUPOBAHUS MUPOBO33PEHHS U OOILEH KYIbTYPHI
YeJIOBEKa, a TAKXKE SKOJIOTMYECKH 000CHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBbBIO U
PUPOJHOH cpene. Peanm3yercst xummaeckoe o0pa3oBaHue 00yUJaIOMIMXCs Ha yPOBHE
cpeaHero o0Iero oopazoBaHus CpeICTBAMU yU4E€OHOTO NpeaMeTa « XUMUs», COJepKaHNe U
MOCTPOEHHE KOTOPOTO OMpEIeNICHBI B POTpaMMe 110 XUMHH € YIETOM CHeM(pUKHA HAyKH
XMMHUH, €€ 3HAaUE€HUS B MO3HAHUU IPUPOABI U B MaTepHaIbHOM JKU3HU OOILECTBA, a TAKXKE C
y4€TOM OOIIMX IeJIeH ¥ MPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii deneparuu.

XUMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyro pojb B
COBPEMEHHOW IIUBWIIN3AIINH, B CO3/IaHMM HOBOM 0a3bl MaTepUalIbHON KyIbTypbl. OHa BHOCUT
CBOM BKJIaJ B (POPMHUPOBAHNE PAIIIOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3/JaHHUE [eIOCTHOTO
IpeJCTaBIeHNUs 00 OKpY’KarolleM MHUpE Kak O €IMHCTBE MPUPO/IbI U YeJIOBEeKa, KOTOPOe
(dbopMHpyeTcsi B XUMHUH HAa OCHOBE TIOHUMaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA,
OCO3HAHMS B3aUMOCBSI3M MEXK/ly CTPOCHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU
o0JacTIMU IPUMEHEHHUS.

TecHo B3aMMOIEHCTBYS C IPYTHMHU €CTECTBEHHBIMU HayKaMu, XUMHsI CTasla
HEOTHEMJIEMOH YaCThIO MUPOBOH KYJIbTYpBI, HEOOXOIMMBIM YCIIOBHEM YCIICIITHOTO TPYAA U
KHU3HHU KaXKA0T0 wieHa obmectBa. CoBpeMeHHas XMMUs Kak HayKa co3uaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBJeHa Ha pemieHue rIT00aTbHBIX IPO0OIeM yCTOWIHNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUYECKOH, MMUIIIEBOM, SKOJIOTHYECKOM
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

[Ipu peanuzanuu JaHHON IpOrpaMMBbl OyIeT 3a7eCTBOBaHO 000pyI0BaHHE
neHtpa «Touka pocTtay.

B cooTBercTBUY ¢ 00IIMMU IENSAMH U IPUHIUIIAMU CPEIHETr0 00I1ero oopa3oBaHus
conepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi YPOBEHDb H3YUCHHS)
OPHEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO ITOATOTOBKY O0yYarOIIUXCS,
HEO0XOAUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO



BKJIFOYCHHUS B )KU3Hb COLIMYMA, MPOJODKEHUS 00pa30BaHUs B PA3IUYHBIX 00J1aCTAX, HE
CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBisromuMu npeaMeTa « XUMHUs» SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckast
XUMHUs» U «OO011as 1 HeoOpraHu4eckas XMMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHWI 10 HEOPTaHMYECKONW XUMUH (C
BKJIFOYCHUEM 3HAHHMU U3 OOIIEH XMMHUHN) U OPraHuYeCcKOr XuMuu. @opMUpOBaHUE JaHHOU
CHCTEMBbI 3HAaHUH NP U3yYECHUH TIPeMeTa 00ecTIeYMBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOTr000pasusi BeLECTB Ha OCHOBE OOIUX MTOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conep:kanus KypcoB — «Opranndeckas Xumus» 1 «Oo0mmas u
HEOpraHMu4ecKasi XuMus» c(poOpMHpOBaHa B IPOrpaMMe 110 XUMHH Ha OCHOBE CUCTEMHOI'0
MOJIX0/1a K U3YUEHHIO YIeOHOTr0 MaTepraia u 00yCIOBIeHA HCTOPUIECKA 000CHOBAHHBIM
pa3BUTHEM 3HAHUU Ha ONPEIEIEHHBIX TEOPETUUYECKUX YPOBHX. Tak, B Kypce OpraHn4ecKou
XMMHH BEILIECTBA PAaCCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUN CTPOCHUS
OpPraHUYECKUX COCAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX
IIpe/ICTaBICHUH 0 CTpoeHUH BenlecTB. CBeieHNs 00 N3y4aeMbIX B KypCe BEILECTBAX JAIOTCs
B Pa3BUTUU — OT YIJIEBOJIOPOJIOB JIO0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeJMHEHUN. B
Kypce OpraHHYecKOi XMMHUU TOIYJaloT pa3BUTHE C(POPMUPOBAHHBIEC HA YPOBHE OCHOBHOTO
o01ero o6pazoBaHusl IEPBOHAYAIBHBIEC IPEJCTABICHUS O XUMUYECKON CBS3H,
KJIACCU(UKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMUSI,
0 XMMHYECKON PEaKIMH.

[To HOBBIM yTJIOM 3peHUS B penMeTe «XUMUs» 6a30BOr0 YPOBHS pacCMaTPHBAETCS
M3yYeHHBIH Ha YPOBHE OCHOBHOI'O 00I[ero 00pa3oBaHUs TEOPETUUECKUN MaTepral 1
(hakTONOrMuecKre CBEACHMS O BEIIECTBAX U XUMUYECKON peakuu. Tak, B 4aCTHOCTH, B
Kypce «O01as 1 HeopraHu4eckasi XUMHUs 00y4aroIluMCs IPEI0CTaBISETCs BO3SMOKHOCTb
0CO3HATh 3HaYEHHE MEPHUOJUUECKOI0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX
MO3ULMH, NTy0XKe MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOro 3aKOHA — OT
o0oO0maroniei 10 00bICHAIOMEN U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI 0 BaXKHEWIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U IPUMEHEHUH, a TAK)KE O XUMHUECKHUX PEaKIMSIX, X CYITHOCTH U 3aKOHOMEPHOCTAX
IIPOTEKaHUs JomnoHAeTcs B Kypcax 10 u 11 kitaccoB anemMeHTaMu coep KaHusl, UMEIOIMMU
KYJIbTYPOJIOTHYECKUM U IPUKIIATHON XapakTep. DTH 3HaAHUSI CIIOCOOCTBYIOT TOHUMAaHHIO
B3alMOCBS3U XUMUU C IPYTMMH HayKaMH, pPacKpbIBatOT €€ pojib B IIO3HABATEIBHON U
MPaKTUYECKON AESITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHHUS K MTPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U NMPAKTHUECKUX MPUIOKEHUH XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAYUMBIX MpodIemax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(OPMAIIMIO U IPUMEHSTD €€ JUIs
MOTIOJTHEHUSI 3HAHUM, PeIIEHUS] MHTEJUIEKTYaIbHbBIX U SKCIIEPUMEHTAIbHBIX
HCCIIeIOBAaTEeNbCKUX 3aau. B 1enom copeprkanue yueOHOro npeamera « XuMHs TaHHOTO
YpOBHS U3YY€HHUS OPUEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOUINXCS MUPOBO33PEHYECKOM
OCHOBBI JIJIsl TOHUMaHUS PUIOCOPCKUX UEH, TAKUX KaK: MaTepUaibHOE €MHCTBO
HEOPraHMYECKOT0 U OPraHu4eCcKoro Mrupa, 00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHUEM, [T03HABAEMOCTD ITPUPOAHBIX SBJIECHUH IYyTEM dKCIIEPUMEHTA U PEILICHUS
IIPOTUBOPEUYUI MEXly HOBBIMH (DAKTAMHU M TEOPETUUECKMMHU MTPEIIOCHUIKAMH, OCO3HAHHE
POJIM XMMHH B PEIICHUH SKOJIOTUYECKHUX MPOoOIIeM, a Takke mpobieM coepekeHus
YHEPreTUYECKUX PECYPCOB, ChIPhs, CO3AAHMS HOBBIX TEXHOJIOTHN U MaTepHAJIOB.

B nutane pemieHus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COLIMATM3AIMH 00yJarOIIUXCsI
IIPUHATHIE IPOTPAMMOM IO XUMUH MOAXOBI K ONPEACICHUIO COEP/KaHUSA U TIOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT GOpMUPOBAHHE YHUBEPCATIHHBIX YUCOHBIX JICHCTBHM,



UMEIoIMX 0a30BOE 3HAUCHHE IS PA3TUYHBIX BUJIOB JIEATEILHOCTH: PEIICHHS TPOOIIeM,
MOMCKa, aHaJIu3a U 00paboTKK nH(MOpMAIUK, HEOOXOAUMBIX JJII MPUOOPETEHUS OIbITA
MPAKTUYECKON M UCCIIEAOBATENECKOM JeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MO3HAaHUU XUMHHU.

B npakTuke npernoiaBaHusi XUMHUY KaKk Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs,
TaK ¥ Ha YPOBHE CPEJHEr0 00ILIero 00pa30BaHus, IPU ONPEACICHUH COACPKATEeIbHOMI
XapaKTePUCTHKH LeJIel U3ydeHUs IPeMeTa HalpaBlieHUEeM EPBOCTEIIEHHON 3HAUNMOCTH
TPaAMLIMOHHO NPU3HAETCA (OPMUPOBAHNE OCHOB XMMUYECKOW HAYKH KaK 00J1acTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IIPAKTUUECKOH NESITEIHbHOCTH YeJIOBEKA U KaK OJJHOTO U3
KOMITOHEHTOB MUPOBOH KYIbTYpbl. C METOINYECKOW TOUKH 3PEHUS TaKOW IOAX0M K
OTIpEICJICHUIO TIeTICH N3YYeHUs PeIMEeTa SABISETCS BIIOJIHE ONPABIAHHBIM.

CorylacHO JaHHOMW TOYKE 3pEHUS INIABHBIMH LENSIMU U3y4eHUs IpeaMeTa « XUMUs Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOopMUpPOBAHUE CUCTEMBl XUMHUYECKHX 3HAaHUN KaK BayKHEUIICH COCTaBIIAIOICH
€CTECTBEHHO-HAyYHOH KapTUHBI MUPA, B OCHOBE KOTOPOH JISKAT KIIFOUEBBIC TOHATHS,
(byHIaMeHTaIbHBIC 3aKOHBI M TEOPUH XHMMHHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE H
MOHUMAaHUE CYIIHOCTH JOCTYITHBIX 0000IIEHUI MHPOBO33PEHYECKOTO XapaKTepa,
O3HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBJICHUS;

e (QopMupOBaHHUE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOAAX MMO3HAHHS BEIIECTB
Y XUMHYECKUX PEaKIHid, HeOOXOAUMBIX JJIsl IPUOOPETCHUSI YMEHUI
OPHEHTHUPOBATHCS B MUPE BEIIECTB U XMMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B
IPUPO/JIE, B IPAKTUYECKOI U MOBCEIHEBHOM KU3HM;

® pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHHEM U
00BSICHEHUEM XUMHYECKOTO IKCTIEPUMEHTA, COOTIOIEHUEM MTPaBHII 0€301T1acHOTO
oOpallleHus C BelIeCTBaMHU.

Hapsiny ¢ atum, conepxaTenbHast XapaKTEpUCTHKA LEJIeH U 3a/1a4 U3Y9eHUs IpeIMeTa
B IIpOrpaMMe MO XMMUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpesiHero oOuiero oopasoanus. CeroiHs B IpenogaBaHUN XUMUU
B OOJIbLIEH cTeneHn OTAAETCS MPpeNNoYTeHHE MPAKTHIECKON KOMIIOHEHTE COJepKAHUS
00y4eHHs, OpHEHTUPOBAHHOH Ha TIOJIrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHOM
OpraHu3aly, BIaJICI0IIEero He HAbOpOM 3HaHUH, a GYHKIIMOHATIBLHON IPAMOTHOCTBIO, TO
€CTh CrI0cO0aM¥ ¥ YMEHHUSIMH aKTUBHOTO TTOJTyYCeHHUsI 3HAHUH U TIPUMEHEHUS HX B pealbHOU
KHU3HM JUIS PELICHNUS MPAaKTUYECKUX 3a/1a4.

B cBsi31 ¢ 9TUM NIpH H3yYEeHUH NpenMeTa « XUMUSD JOMUHUPYIOIee 3HAUCHHE
NpUOOPETAOT TaKHe LENU U 3a/1a4H, KakK:

ajanTanus o0yJaromuXcst K YCIOBHSIM JHHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE UHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHSITHIO TPAMOTHBIX PEIICHHU B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMM U X IIPUMEHEHHUEM;

(dbopMUpoBaHHE y 00YJarOIIUXCS KIFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH ),
UMEIOIINX YHUBEPCATIbHOE 3HAUCHHE [T PA3TUUHBIX BUJIOB JIEITEIbHOCTH: PEIICHUS
npo0JieM, moMckKa, aHainu3a 1 00paboTku nHGOpMaLIUK, HEOOXOAUMBIX JUTsl MPUOOPETEHUS
OTIBITA ICATEIbHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B TIO3HAHUHU XUMHH, a TAKXKe [T
OLICHKH C MO3UINI SKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMUMHUYECKHX MPOLIECCOB HA OPTraHU3M YeJIOBeKa U MPUPOIHYIO CPEY;

pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00yUaIOMIMXCS: CIIOCOOHOCTH CAMOCTOSITENIFHO MPUOOPETAaTh HOBBIE 3HAHUS
10 XUMHH B COOTBETCTBHH C KHU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOI30BaTh COBPEMEHHBIE



nH(OPMAIMOHHbBIE TEXHOJIOTHH JUI TOUCKA U aHAIK3a y4eOHOM U HAYyIHO-TIOMYIISIPHON
nHGOpMaLUU XUMUYECKOTO COJIEepKaHMS;

(dbopmMHpOBaHKE U pa3BUTHE y 00YUYAIOMIUXCS ACCOLIMATUBHOTO M JIOTHYECKOTO
MBILUIEHHS, HAOII0AATEeNIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOO0XOAUMBI, B YACTHOCTH, TP TVIAHUPOBAHUU M TPOBEACHUN XUMHUECKOTO HKCIICPUMEHTA;

BOCIUTaHKUE y 00yUaromuxcs yOex1IEHHOCTH B T'yMaHUCTUYECKOI HallpaBIeHHOCTH
XUMUHU, €€ BaXKHON POJIM B PEILICHUU TI100aIbHBIX TPOOJIEM pallMOHAIBHOIO
IIPUPOJIOIIOIB30BAHUS, TIONOJHEHNS SHEPTETHUECKUX PECYPCOB U COXPAHEHUS IPUPOAHOTO
paBHOBECHSI, 0CO3HAHMS HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHUS OIBITA UCIIOIb30BAHUS OTYUYEHHBIX 3HAHUH JUIs
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMHU.

B yueOHOM 11aHe cpeaHero ob1ero oopazoBaHus mpeaMer «XuMus» 6a3oBoro
YPOBHSI BXOJTUT B COCTaB MpeAMETHON o0nacTi «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO11ee ynciI0 4acoB, OTBEAEHHBIX AJI U3YyUEHUsI XUMUH, Ha 0A30BOM YPOBHE CPE/IHETr0
obmero oopazoBanusi, coctaBiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henemnio), B 11
kiacce — 34 vaca (1 4ac B Hezelo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHuyYeCcKO XUMHUK: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOEHUs OPraHUYECKUX COCAMHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE 10J10’keHHsI. CTPYKTYpHBbIE (OPMYIIbl OPraHMUECKUX BEIIECTB.
I'omouorus, uzomepust. XuMudeckast CBsi3b B OpraHMUECKUX COCIUHEHMSIX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o knaccuukanuy OpraHMYECKUX BemecTB. HomeHnkmaTypa
OpPraHUYECKUX COeTMHEHUH (CHCTeMaTHYecKas) U TPUBUAJIbHbIE HA3BaHUS BayKHEHIINX
MIPEACTABUTENEH KIACCOB OPIaHMYECKUX BEIIECTB.

OKCIepUMEHTAIIBHBIE METO/IBI U3yUEHHS BEILECTB U UX MPEBPALLEHUI: 03HAKOMIICHUE
¢ o0pa3laMu OpraHM4eCKHUX BEIIECTB U MaTepraiaMHi Ha UX OCHOBE, MOJIEIUPOBaHUE
MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOIIOJCHUE U ONTMCAHNE IEMOHCTPALIMOHHBIX OIBITOB I10
MIPEBPALCHUIO OPIraHUYECKUX BELIECTB MPU HAarpeBaHUU (IJIaBieHUe, OOyriIMBaHUE U
TOpEHHUe).

YriaeBoaopoasl

AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKUH psia. MeTaH u 9TaH — npocTenimme
MIPEICTaBUTENN ATKAHOB: PU3NYECKHE U XMMUUECKHE CBOICTBA (peaKuy 3aMeIIeHUs U
TOpEHUs), HaXOXKJICHUE B IIPUPO/IE, MTOTyUYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psiA. DTUIIEH U MPOIUJIEH —
MpOCTENIINEe NPEACTaBUTENHN AJIKEHOB: (PU3UYECKHe U XUMHUECKUE CBOICTBA (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIUHN, OKUCICHUSI U TOJIMMEPU3ALINH ), TTOTyUCHHE
U IPUMEHEHHUE.

Anxaauensl: Oytaauen-1,3 u metunOyranuen-1,3: ctpoeHue, BaxHeHIne XUMUYECKHe
cBOMcCTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOT0 KaydyKa 1 Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHUECKUHN psil. AETHIIEH —
MPOCTEHUIINIA IPECTaBUTEINb AIKMHOB: COCTaB, CTPOEHUE, (PU3NUYECKHE U XUMUUECKUE
CBOMCTBa (peaKIy TAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALlUU, TOPEHUS), ITOJIydeHUE U
IIPUMEHEHHUE.

Apensl. benzon: cocraB, cTtpoeHue, PU3NUECKHE K XUMAYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), [TOJIyY€HUE U IpUMEHEHUE. T0ay01: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoSanUs U HUMpPOBAaHUsl), NOLyYeHue
u npumeHenue. TOKCUUHOCTb apeHOB. I 'eHeTHYecKas CBsI3b MEXAY YIVIEBOJOPOIaMH,
MPUHAIJICKAITIMU K Pa3IUYHBIM KJaccaM.

[TpupoaHbIe UCTOYHHUKH YTI€BOAOPOAOB. [IpUpoaHEIii ra3 U MOMyTHBIE HEPTAHbIE
ra3el. HedTp 1 €€ nmpoucxoxaenue. CriocoObl nepepadoTku HeTH: NEPEroHKa, KPEKUHT
(TepMHUYeCKHii, KaTaTUTHUECKUH ), mupoiu3. [IpoaykTel nepepaboTku HEPTH, UX
IIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroiabs U MPOAYKTHI €ro
nepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOIBI M3yYEHHS BEILECTB U UX MIPEBPAILEHUI: 03HAKOMIICHHUE
¢ oOpa3amu riacTMace, KaydyykoB M pe3uHbl, Kojuiekuuu «Hep1be» u «Yromisy,
MOJIETIMPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U FaJIOr€HONPOU3BOIHBIX, IPOBEICHUE
IPAKTUYECKON pabOThl: OTYUYEHUE STUIICHA U U3YUEHHE €r0 CBOMCTB.




Pacuérnsle 3anaun.

Boruncnenus no ypaBHEHUIO XUMHUECKOH peakiuu (Macchl, 00bEMa, KOIMYeCcTBa
MCXO/IHOTO BEIIECTBA HIIU MPOIYKTA PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenbpHble 0OTHOATOMHBIE CIUPTHL. METaHOI U 3TaHOJI: CTpOeHHE, (GU3HUECKUEe U
XMMHUYECKHE CBOICTBA (pEaKMyU C aKTUBHBIMU METAJlJIaMH, FaJIOT€HOBOIOPOAaMU, TOPEHUE),
npuMeHenue. BopopoaHbie cBsS3U MeXAy MOJIEKYJIaMy CIUPTOB. J{eficTBUE MeTaHoIa U
JTaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroatroMHble COUPTHI. DTUIECHTIIUKOb U TIUIEPUH: CTpOeHHE, (pu3ndeckue u
XMMHUYECKHE CBOICTBA (B3aMMOJIEICTBHUE CO IIEI0YHBIMU METAJIJIAMH, KAU€CTBEHHAs pEaKILIUsI
Ha MHOTOAaTOMHbIE CIIUPTHI). JlelicTBUEe Ha opraHu3Mm yenoBeka. [[puMenenue rmunepuna u
STHJICHIJIUKOJIS.

@DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. llpumenenue penona.

Anbaeruipl U kemowsi. DopMalbIerul, aleTaabAeTul: CTPOeHNe, GU3NYECKUE U
XMMHUYECKHE CBOICTBA (PEaKMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKlun),
MOJIy4eHUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAs
KHCIIOTBI: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /Ui Kilacca
KHCJIOT, PEaKIus dSTepUPHUKAIINN ), TOTydeHHe U npuMeHeHne. CTeapuHoBast U OJICUHOBAS
KHUCJIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIIEE ICUCTBHE.

CroxHble 3¢upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xxupos. bruonoruueckas poiib KUPOB.

VYraeBojsl: cocTaB, Kilaccu(uKanus yriieBo1oB (MOHO-, M- U MOJIMCAXapUIbl).
I'moko3a — mpocTeinii MOHOCaxapua: 0COOEHHOCTH CTPOCHMSI MOJIEKYJIbl, (PU3UUYECKUE U
XMMHYECKHEe CBOWCTBA (B3auMoeicTBre ¢ ruapokcuioM meau(ll), okucienne aMMuauHbIM
pactBopoM okcujia cepedpa(l), BoccraHoBieHUEe, OpOKEHUE TIIFOKO3bI), HAX0XKICHHUE B
pUpoJie, IpUMeHeHue, Ouoaoruyeckas poib. Porocunte3. PpyKTo3a Kak U30Mep TITHOKO3BL.

Kpaxman u nemironosa kak npupoabie noaumepsl. CTpoeHue Kpaxmaiia u
LeJITE0N103bl. DU3HUeCKUe U XUMUYECKHEe CBOMCTBA KpaxMaia (THAPOIU3, KaueCTBEHHAs
peaKIus C HOJI0M).

DKCIepUMEHTAIIBHBIE METO/IbI M3YyUEHHS BEIIECTB U UX MPEBPALLEHUIL: IPOBEIECHUE,
Ha0Jt0/IeHNe U ONTUMCaHHe IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KaYeCTBEHHbIE
PEaKIMK OJTHOATOMHBIX CIIUPTOB (OKUCIIeHUe 3TaHosna okcuaoM menu(ll)), MHOroaToMHBIX
CUPTOB (B3auMOJIeiicTBYE TyHIepuHa ¢ Tuapokcuaom meau(ll)), anpaerunnos (okucaeHue
aMMMa4YHbIM pacTBopoM okcuaa cepedpa(l) u runpokcuaom meau(ll), B3aumoneiicreue
KpaxMaja ¢ HOJIOM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA pacTBOPa YKCYCHOM
KHCIIOTBHI.

Pacuérnebie 3agaun.

Bbruuciienus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BELIECTBA UM MPOAYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJIHOT'O M3 UCXOJHBIX BEUIECTB UM IPOAYKTOB PEAKIIH).

A3oTconepikalie opraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Pu3ndeckue u
XMMHUYECKHE CBOIICTBAa aMUHOKHUCIIOT (Ha MpuMepe TIulHa). buonornueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTupl.



Benku kak mpupoHbIe BEBICOKOMOJIEKYIISIpHBIE coennHeHus. [lepBuunas, BTopuyHas u
TpPETUYHas CTPYKTypa O€IKOB. XMMHUECKUE CBOMCTBA OEJIKOB: THAPOJIN3, IeHATypaLys,
KayeCTBEHHBIC PEaKIMU Ha OEJIKH.

DKcIepUMEHTAIIbHbIE METO/Ibl U3YUEHHsI BELIECTB U MX IPEBpALIeHU: HaOm01eH!e U
OIKCaHKEe JEMOHCTPALMOHHBIX OIBITOB: IEHATypalus OeIKOB PU HArpeBaHUH, LIBETHBIC
peakmuu OEIKOB.

BbicokoMo1eKy JISIpHbIE COeTMHEHUSs

OCHOBHbIE IOHATHS XUMUH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJIMMEPH3AIINHU, CPETHSS MOJIEKYIsIpHast Macca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — OIMMepU3aLus 1
MTOJTUKOHICHCALTHSI.

DKclepUMEeHTaIbHbIE METO/Ibl N3YUEHHsI BELIECTB U MX MPEBPALICHUN: 03HAKOMIICHUE
¢ oOpa3amu MpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4yKOB.

MexIpeIMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUHN OpraHndeckoi xumuu B 10
KJIacCe OCYILECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK U TIOHATHH, SIBIISIOLIMXCS CHCTEMHBIMHE JUIS OTJEIBHBIX IIPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: SIBICHUE, HAYYHBIN (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJIacCU(PUKALHS, IEPUOTUIHOCTh, HAOIIOICHUE, U3MEPEHHE,
HKCIEPUMEHT, MOACTHPOBAHNUE.

dusnka: MaTepusi, SHEPrHsi, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUYECKHM
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NIECKHUE BEITUIHHBI
U eIMHUIIBI UX U3MEPEHMUS.

buonorus: knerka, opranusM, ouocgepa, oOMeH BellecTB B OpraHu3Me, POTOCHUHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKTHI, OCHOBBI PallMOHAILHOI'O MUTAHUS, MOIOIIINE
CpeACTBa, IEKapCTBEHHBIE 1 KOCMETUYECKHE MPEapaThl, MATEpHUaIbl H3 HCKYCCTBEHHBIX H
CHUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMu4eckuit 35eMeHT. AToM. SIpo aToMa, U30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, TOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0- DIEMEHTHI.
Oco0eHHOoCTH pacrpeaeaeHus JEKTPOHOB M0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIPEX NEPUOJIOB. DIEKTPOHHASI KOH(PUTypalus aTOMOB.

[Tepnonnueckuit 3akoH u [lepuonnueckas cuctema XMMHUYECKUX 31eMeHToB /1. 1.
Menpeneesa. CBsA3b IEpUOANYECKOTO 3aKOHA U [leproanueckoi CUCTEMbBI XUMUYECKUX
sneMeHToB JI. 1. MenzeneeBa ¢ COBpeMEHHOW T€OpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX M CIOKHBIX
BEILIECTB I10 TPyNIaM ¥ NeprojiaM. 3Ha4eHHE NMEPUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeniecTBa. XuMHUYECKast CBs3b. BUabl XUuMHU4YECKOM CBSA3M (KOBaJEHTHAs
HEMoJIIpHAas U MOJIApHAasi, MIOHHAs, MeTaJuInyecKkas ). MexaHn3Mbl 00pa3oBaHusl KOBaJIEHTHOM



XUMHYECKOH CBsi3H (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BogopoiHas cBs3b.
BanentHocTh. DnekrpoorpunarenbHOCTh. CTeneHb OKUcaeHus. FIOHbI: KAaTHOHBI ¥ @aHUOHBI.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA
COCTaBa BeUIECTBA. TUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT

TUIIA KPUCTAIUIMYECKON PEIETKH.

[TonsiTe 0 nUcnepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHBIE PacTBOPbl. MaccoBast
JI0J1s1 BEIIECTBA B PAaCTBOPE.

Krnaccudukanus Heoprannueckux coenHeHnii. HomeHknatypa HeopraHmueckux
BewlecTB. ['eHeTHUecKas CBA3b HEOPraHUYECKUX BEUIECTB, IPUHAIEKAUUX K PA3TUYHBIM
KJIaCCaM.

Xumnueckas peakius. Kiaccndukanms XuMIYECKUX peakuii B HEOPraHUIECKON U
OpraHUYEeCKON XMMHUH. 3aKOH COXPAaHEHHs MacChl BEILIECTB, 3aKOH COXPaHEHUs U
MIPEBPALCHUS SHEPTUU IIPU XUMHUECKUX PEaAKIUX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3lu4HbIX PakTopoB. OOpaTUMbIe peaKkiuy.
Xumunyeckoe paBHoBecue. DaKTOPBI, BIAUSIOLINE Ha COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[Tpunuun Jle [larense.

OnexTponuTuyeckas aucconuanus. CuibHbIE U ciaadble 37eKTpoiauThl. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpallbHasl, IETOUYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCHepUMEHTAIbHbIE METObI U3YyUEHUS BEILIECTB U UX MIPEBPAILCHUI: 1€MOHCTpalus
tabymi «[lepuonnyeckas cucrema Xumudeckux smeMeHToB /1. M. MenpeneeBay, n3ydcHue
MoJiesiel KpUCTAIITMUECKUX PEeIETOK, HAOII0IeHUE M OITMCAHUE IEMOHCTPAIMOHHBIX U
71a00PaTOPHBIX OMBITOB (Pa3IoKEHUE MEPOKCUAA BOAOPOA B MPUCYTCTBUM KaTaau3aTopa,
OIIpEZEIIEHUE CPEABI PACTBOPOB BEUIECTB € TOMOIIBI0 YHUBEPCAIBHOIO MHANKATOPA,
peakuyu HOHHOTO OOMeHa), IPOBEJCHHUE NMPaKTUYECKO paboThl «BiusiHME pa3inuHbIX
(akTOpPOB HAa CKOPOCTh XMMUUYECKON PEaKLIum».

Pacuérnsble 3anaun.

Pacuétel no ypaBHEHUSIM XUMUYECKUX PEAKLUM, B TOM YHCIIE TEPMOXUMUYECKUE
pacuéTel, pacu€Thl C UCIOIB30BaHUEM TOHATHUS «MACCOBAsl A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxenne Hemeramios B [leprogudeckoil cucreMe XUMHUYECKUX
anemeHToB Jl. V1. MenaeneeBa 1 0co0eHHOCTH cTpoeHHs aToMOB. Pu3ndeckrue CBONCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u
yriepoza).

XUMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, (hocdopa,
yriepoja v KpeMHHUs1) U UX COeTMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIIUX KHCIIOT,
BOJIOPOIHBIX COCTMHECHHU ).

IIpumeHeHNEe BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

Mertainsl. [lonoxxenue metaminos B [leproguueckoil cucteMe XUMUYECKUX JIEMEHTOB
1. . MenneneeBa. OcOOEHHOCTH CTPOEHUSI AIEKTPOHHBIX 000JI0YE€K AaTOMOB METAJIJIOB.
O6mue puznyeckue cBoiicTBa MeTasioB. CrilaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psijl
HaIpsKEHUH METaIIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAILIIOB (HATPUM, KaJIMW, KaJIbIIUA, MarHUH,
AITIOMUHUM, LIUHK, XPOM, KEJI€30, MEJIb) U UX COCITUHEHUM.

OO6mume crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHrne MeTauioB B ObITY U TEXHUKE.

OKCIepUMEHTANIBHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPALLEHUI: U3yUEHHE
KOJUIEKIIMU «MeTasibl U CIUIaBbl», 00pa3lioB HEMETAIIIOB, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aja4, HaOJIIOJICHHE U OMMCAHUE IEMOHCTPAIIMOHHBIX U JTa00OPATOPHBIX OMBITOB



(B3anMoJIeHicTBHE TUAPOKCUIA ATIFOMUHUS C PACTBOPAMHU KHUCJIOT U 1IEJI0OUEH, KaUueCTBEHHBIC
peakIy Ha KaTHOHBI METAJLIOB).

Pacuérnnie 3a1auu.

Pacuérel Mmacchl BemecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJTHOTO M3 YIaCTBYIOIIUX B PEAKIIUU BEUIECTB, pacu€Thl Macchl (00BhEMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHus 4 KM3Hb

Ponb xumum B oOecrieueHnr AKOJIOTHYECKON, JHEPTETUISCKON U TTUIIICBOM
0€30MMacHOCTH, Pa3BUTUU MeIUIIMHBL. [I0HSATHE 0 HAYyYHBIX METO/1aX IMO3HAHUS BEUIECTB U
XUMHYECKUX PEAKIIUH.

[IpencraBnenus: 00 0OMKUX HAYUHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJTyYeHHUS
BaKHEHIIINX BEIISCTB.

UYenoBek B MUpPE BEIIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIIbHBIE MAaTEPHAIIHI,
KOHCTPYKLIMOHHBIE MaTepuabl, KPACKHU, CTEKJIO0, KEpaMUKa, MaTepUalIbl ISl AJIEKTPOHUKH,
HaHOMAaTepHAaJIbl, OPraHUYECCKHE U MUHEPATBHBIC yI00pEHUSI.

XuUMUA U 3J0pOBbE YEJIOBEKA: MPaBUJIa UCIIOIb30BAHUS JICKAPCTBEHHBIX MPEMapaToB,
MpaBmIa OE30MMACHOTO MCIIOIH30BAHMS MPENapaToB OBITOBOM XMMHH B TTIOBCSTHEBHOM JKHU3HH.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3y4EeHUU OOIIEH U HEOPTaHUYECKOW XUMHUU
B 11 KJacce ocyIecTBiseTcs 4Yepe3 UCI0Ib30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
TOHSATUHN, TaK U TTOHSATUH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTJEIBHBIX TPEIMETOB
€CTECTBEHHO-HAyYHOTO IIUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (akT, TUTIOTE3a, 3aKOH, TEOPUS,
aHalu3, CUHTE3, KJIaccuuKaIus, NepuoJuIHOCTh, HAOIIOI€HHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHNE, U3MEPEHHE, SIBJICHHE.

duznka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaINO0aKTUBHOCTD, MOJIEKYJIA, JHEPTETUYECKUM YPOBEHB, BEIIECTBO, TEJI0, 00BEM,
arperaTHoe COCTOSIHHE BelIecTBa, (PU3MUeCKHe BETUYMHBI U eUHUIIBI UX U3MEPEHHUS,
CKOpOCTb.

buonorus: kierka, opraHu3M, sKocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHOMOTHSA: XUMHUUYECKAsI TPOMBIIIEHHOCTh, METAILTYPTHs, TPOU3BOJACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, TUIIEBAs
MIPOMBIIIIICHHOCTh, (PapMarieBTHYECKast MPOMBIIIIIEHHOCTbD, IPONU3BOJICTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUATIOB, JIEKTPOHHAS
MIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOT'PAMMBI 110 XUMUWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOCHHS O0yJarOIITUMUCS
porpamMm cpeaHero o0miero 00pa3oBaHus (JMYHOCTHBIM, METAPEAMETHBIM H
npeaMeTHeIM). HaydHo-MeToiuueckoil OCHOBOM 1715l pa3paOOTKU MJIAaHUPYEMbIX PE3yJIbTaTOB
OCBOEGHUS IPOTPaMM CPETHETO 00IIero 00pa3oBaHUs SBISETCS CUCTEMHO-IESTEIIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUY C CUCTEMHO-ACATEIBHOCTHBIM MTOIX0A0M B CTPYKTYpE JTMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeaAMeTa «XUMHUs» Ha YPOBHE CPEAHET0 0011ero o0pa3zoBaHus
BBIJICJICHBI CIICYIOIINE COCTABIISIONINE:

OCO3HaHHE 00YYAIOUTUMHUCS POCCUMCKON IPaTaHCKONH UACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOTIPEICIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

IeJICHAIPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHI TMYHOCTH HA OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaAULIUN 6a30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH 00YUaIOMINUXCsI PYKOBOJICTBOBATHCS B CBOCH JESITEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIITUMH LIEIOCTHOM cUCTEME XUMUYECKOTO
o0Opa3oBaHuS;

HaJINYKMe MPAaBOCO3HAHUS SKOJIOTHYECKOI KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yabTAThl OCBOEHUS MpeMeTa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOH 1 BOCTIUTATEITLHOMN JIEATEIIEHOCTH B COOTBETCTBHU C TyMaHUCTUYECKIMH,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU M UJ€ajlaMH POCCHICKOTO
IpakJaHCKOTO OOIIECTBa, MPUHATHIMU B O0IIIECTBE HOPMAMH U TIPABUIIaAMU TTOBEICHUS,
CIOCOOCTBYIOIIMMU POIIeccaM CaMOITO3HaHMS, CAMOPA3BUTUSL U HDABCTBEHHOTO
CTaHOBJICHUS JINYHOCTU 00yYarOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPeAMeTa « XUMHUS» OTPAKAIOT
c(OPMHPOBAHHOCTH OIBITA TIO3HABATEIILHON M MMPAKTHYECKON JICATEIIEHOCTH 00YJarOIIXCs
10 pean3aly IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHMS

0CO3HaHMs 00YYarOIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00s3aHHOCTEH,
YBa)KEHUS K 3aKOHY U TIPABOTIOPSIKY;

MIPEJICTaBJICHHSI O COLMATBHBIX HOPMaX U MPaBUIaX MEKINIYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIBHOCTH MPU CO3JJaHUN YIEOHBIX
MIPOEKTOB, PEIICHNN YIeOHBIX U TIO3HABATEIFHBIX 33144, BBITOJTHEHHH XUMUIECKUX
HKCHEPUMEHTOB;

CTIOCOOHOCTH IMMOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX TPU aHAJIM3€ Pa3IMYHbIX BUOB YU€OHOU NeSTENbHOCTH,

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEAUIO OT€YeCTBEHHON
XUMHH;

YBa)KEHHSI K MPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUH U MPAKTUYECKOTO IPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKU €CTh PE3yJbTaT AJTUTENbHBIX HAOII0ICHUH,
KPOTIOTJIMBBIX 3KCTIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSHHOTO TPY/Aa YYEHBIX U MTPAKTHKOB;



WHTEpEeca U TIO3HABATEILHBIX MOTUBOB B MIOJYUYEHUH U MOCIICIYIOIIEM aHAIH3E
nH(OpPMALIUY O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIINH, CBSI3aHHBIC C XUMUYCCKUMH SIBJICHUSMU, 1
MIPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
[EHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMSI IEHHOCTEH 3J0POBOTO U OE30MIaCHOT0 00pa3a KU3HU, HEOOXOMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

COOJTFOICHHUSI TTPaBUIT 0€30TIaCHOTO 00pAIlleHHs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MMOHWUMAHHUSI [ICHHOCTH TIPABIII WHAUBUIYATLHOTO M KOJUICKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIIEACTBHIA U HEMPUITHS BPEIHBIX MTPUBBIYCK (YIOTPEOICHUS AJIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMsA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOM NEATEIIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUHU MPAKTUUECKUX 3a/1a4 COLUATbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUYEHHIO PO eccuil pa3muyHOro poja, B TOM YUCIIe Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUH;

YBaXKEHUSA K TPYY, JIOASIM TPYyJa U pe3yibTataM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY WHAMBUIYAIBHON TpaeKTOpun 00Opa3oBaHus,
Oymyuieit npodeccun U peaau3alnuy COOCTBEHHBIX JKU3HEHHBIX MJIAHOB € yYETOM
JTUYHOCTHBIX UHTEPECOB, CTOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBAa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

IKOJIOTHYECKH TEIeCO00Pa3HOr0 OTHOMICHHS K IIPUPOJIE, KAaK UCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIe;

MTOHMUMAaHHS TI00ATEHOTO XapaKTepa dKOJIOTHUECKUX MPOOIIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATTBHON CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH UCTIOIB30BAHUS JTOCTIDKCHUN XUMHH TS PEIICHUS
BOIIPOCOB PAIIMOHATLHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HETPHUATHUS JCUCTBUN, IPUHOCSIINAX BPE] OKPYKAOIIEH IPUPOTHON cpejie,
YMEHHUSI IPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHYECKHE MTOCIIECTBHS
MPEINPUHUMAEMBIX JEHCTBUI U TPEAOTBpANIaTh UX;

HATHYHUS PA3BUTOTO SKOJIOTHUECKOTO MBIIUICHHUS, YIKOIOTUYECKON KYIbTYPHI, OIBITA
JESATEIIbHOCTH YKOJIOTHYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B
M03HABATEIHHON, KOMMYHUKATUBHOMN U COIIMAILHON MPAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO MPOTUBOCTOSITH HICOJIOTHU XeMo(oOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKY;

MOHUMAaHHUS crienu(UKU XUMHUH KaK HayKHd, OCO3HaHUA €€ posid B HOpMHUPOBAHUH
PaIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU IIEIOCTHOTO MIPEICTABICHUS 00



OKpY>KalollleM MUPE KaK O €UHCTBE IPUPOJIbI U YEIOBEKA, B IO3HAHUHU IIPUPOAHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS,

yOexIEHHOCTH B 0CO00# 3HAUMMOCTH XUMUH JIJISI COBPEMEHHOW ITUBUIIM3AIINH: B €€
T'YMaHUCTHYECKOW HANPaBICHHOCTH U BYKHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTEepHAIbHON
KYJIBTYPBI, pEIICHHH II00ATBHBIX POOJIEM YCTOMYHUBOTO Pa3BUTHS YEIOBEYSCTBA —
CBIPbEBOM, YHEPTETUUECKOMN, MTUIIEBON M YKOJIOTMYECKOW 0€301TaCHOCTH, B Pa3BUTHH
MEIUIIHBI, 00ECTICUEHUH YCIOBUN YCIIEUTHOTO TPY/a M SKOJIOTHYECKH KOM(DOPTHOH KU3HH
Ka)KJIOro 4wieHa oOIIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: ITOHUMAaHUs CYIIHOCTH METOJ0B [MO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOTy4aeMble 3HAHUS
JUTSL aHAJTM3a ¥ OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUPA U MPOUCXOIANINX B HEM
W3MEHEHUHN, yMEHUS JeNlaTh 000CHOBAHHBIC 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB U
HMMEIOIINXCS TAHHBIX C LEJIBIO MOTYYEeHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MUCIIOJIb30BaTh XUMHUCCKUE 3HAHUS JIJIS1 PEILICHUS
po0JIeM B pealTbHBIX KU3HECHHBIX CHTYAIIHSIX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO 1 CaMOOOPA30BAHHIO, K
AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUIU 11O XUMHUU B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3iMuHbIX chepax mpodeccuoHaIbHON
JIESITEILHOCTH.

METANIPEJIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XUMUsS» Ha YPOBHE
CpenHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HaYUMBIE I (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMINXCS MEXAUCIUTUTMHAPHBIC
(MexTmpeMeTHBIE) 00IIeHaYYHBIC TIOHSATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI
MUpa U crenupuKy METOI0B MO3HAHUS, UCIIOIB3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIECTBO, DHEPT U, SIBIIEHUE, TTPOIIECC, CUCTeMa, HAYIHbIH (DaKT, MPUHIIHII, TUHTIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEI0BaHHNE, HAOIIOIeHIE, U3MEPEHUE, SKCIIEPUMEHT U
IpyrHe);

yHHUBEpCalIbHbIE yueOHbIe NeHCTBUs (TT03HABATENbHbBIE, KOMMYHUKATUBHbIE,
perynaTuBHbIe), obecneynBatonire GopmMupoBaHue pyHKIIMOHAIBHON TPaMOTHOCTH U
COLIMATIbHOW KOMIIETEHIIMH 00YJarOIIUXCS;

CIOCOOHOCTH 00YYarOIIMXCS UCIOJIb30BAaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCaIbHbIC yueOHbIC ACHCTBUS B TO3HABATEIHLHON U
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHIUE YHUBEPCATbHBIMUA YU€OHBIMU
MMO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHne YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE 1€l CTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTyaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTIPEACIIATH ENU AeSITeILHOCTH, 3a]1aBasi TapaMeTPhl M KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTaThl IEATEILHOCTHU C IIOCTaBICHHBIMU LIETSMU;

MCIOJIb30BaTh IPU OCBOCHUHU 3HAHUHN MPUEMBI IOTUYECKOTO MBIIIJICHHS — BBIICTISTh
XapaKTepHble MPU3HAKU MOHATUN U YCTAaHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHUS JUISI OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;



BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUHU BEIIECTB U XUMHUYECKUX
peaKIuii;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUTH JIOTUYECKUE paCCy ACHUsI (MHIYKTUBHbIC, IEAYKTUBHbIE, 10 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTHU U IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX,
(GbopMyIHpOBaTh BHIBOJBI U 3aKITIOYCHHUS,;

IIPUMEHSITDH B [IPOLIECCE TIO3HAHUSL, UCIIOJIb3YEMbIE B XUMUH CUMBOJIMUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPa30BHIBATH MOJICIIbHbBIE MPECTABICHUS — XUMUYECKHI1 3HAK
(cuMBoOI) B€MEHTa, XUMUYEcKas (hopMyiia, ypaBHEHHE XUMUYECKON peakiuy — Ipu
pelIeHnr y4eOHbIX MMO3HABATEIbHBIX U MPAKTUYECKHUX 3a]a4, IPUMEHATh Ha3BaHHbIE
MO/I€TIbHBIE IIPEJICTABICHUS ISl BHISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U
XUMHUYECKHUX PEaKIIHUi.

2) 6a3oBbIe HCCIeN0BATEIbLCKHE JIelCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(dbopMyIHpOBATH SN U 33]]a4U UCCIIEOBAHNUS, HCIIOIB30BaTh TOCTABICHHBIC U
CaMOCTOSITENTLHO C(POPMYTUPOBAHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI 7151 POPMUPOBAHUS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXKJICHUU;

BJIa/IETh HAaBbIKAMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0IaTh 32 XOA0M IIpoliecca,
CaMOCTOSITEITLHO IPOTHO3UPOBATH €0 Pe3yabTat, (OPMYITHPOBATH 00OOIICHNUS 1 BHIBOIBI
OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3y/IbTaTOB UCCIIEOBAHUS, COCTABISTh 000CHOBaHHBIH
OTYET 0 MpoieaHHON padoTe;

IpUOOPETaTh ONBIT YYEHUYECKOH MCCIIEJOBATENIBCKOM U POSKTHOM J1eTETbHOCTH,
MPOSBIISATH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOMCKY METO/0B PEIICHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B ITO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX HCTOUHUKAX MH(POPMAINH (HAyYHO-TIOMYIsIpHAas
JUTEepaTypa XUMHUYECKOT0 COAepKaHMsI, CIIpaBOYHBIE TOCO0Ms, pecypchl HTepHeTa),
aHAJIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUI0B U (hOPM MpEACTaBIECHUS, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3aIPOCHI U TPUMEHSATH pa3IMYHbIe METOIbl IIPU MIOUCKE U 0TOOpE
nH(popManuu, HeOOXOAMMOM JIJIs1 BBITIOIHEHUS YISOHBIX 3a71a4 ONPeIeIEHHOTO THTIA,

pUOOPETaTh OMBIT UCTIOJIBL30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI
Y Pa3JINYHBIX MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO ()OpMY IpeCTaBICHUs HHPOPMALIUU
(cxeMbl, rpauKH, TUarpamMmbl, TAOJIHUIIbI, PUCYHKHU U JIPYTHE);

UCIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPE/ICTBA MPU paboTe ¢ XUMUUECKOM
nH(popManren: TPUMEHATh MEXIpeAMETHbIE ((pu3nueckre 1 MaTeMaTUYeCcKue) 3HaKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIIHOCTH.

OByageHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/AaeMOM TeMbI B XOJ€ TUaora u/uin
JMCKYCCHH, BBICKA3bIBaTh UJEH, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIHHO
BBITIOJTHEHUS IPEJIOKEHHOM 3a1a4u;

BBICTYIIATh C IIPE3EHTALUEN PE3yJIbTaTOB M03HABATENbHOM 1€ATENBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITOJTHEHUHN
XHUMHUYECKOT0 3KCIIEPUMEHTA, TPAKTUYECKON pabOTHI O HCCIECIOBAHNIO CBOMCTB U3y4aeMbIX



BEIIECTB, peAIU3aliK YIeOHOTO MPOEKTa U (HOPMYIUPOBATH BEIBOJIBI 110 pe3yIbTaTaM
MPOBEIEHHBIX MCCIICIOBAHUH ITyTEM COTJIACOBAHUS TO3UIUI B X0/ 00CYKICHUS U OOMEHa
MHEHUSIMHU.

Ogiajienne YHHBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSMU:

CaMOCTOSITEITLHO IIAHUPOBATH M OCYIIECTBIISTH CBOIO MTO3HABATEIILHYIO JICSITEIILHOCTD,
orpenessis e€ IeH U 3a/1a4u, KOHTPOJIMPOBATh U 110 MEPEe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npearaeMblii aITOPUTM JACHCTBHIA MIPH BBHITTOJIHEHUU YICOHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
BBIOMpPATh HanboJee Y3 HEeKTUBHBIN CIIOCO0 MX PEIICHHS C YIETOM IMOJTyUYSHUs] HOBBIX 3HAHUN
0 BEIIECTBAX U XUMHUYECKUX PEaKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIIFHOCTH Ha OCHOBE CaMOaHaIM3a U
CaMOOLICHKH.

HNPEIMETHBIE PE3YJBbTATbBI
10 KJIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaloT:

c(OPMHUPOBAHHOCTH MPEACTABICHUIN O XMMHUECKOM COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHUHM SIBJICHUH TIPUPOBI, B HOPMUPOBAHUHT
MBIIUICHHS U KYJIbTYPbI JINYHOCTH, €€ (PYHKIMOHAIBLHOI rpaMOTHOCTH, HEOOXOAUMOM /ISt
pEIICHUS TPAKTUICCKHX 3319 U IKOJIOTUYECKH O0OCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpeEnE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHHI, KOTOPasi BKJIFOYAET: OCHOBOIOJIAraroIne
MOHATHS (XUMHUYECKU AJIEMEHT, aTOM, dJIEKTPOHHAsi 000JI0UKa aTomMa, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas CBA3b, CTPYKTYpHas popmyia
(pa3BépHyTas U cokpaiiéHHas), MOJib, MOJISIpHAs Macca, MOJISIPHBIN 00BEM, YTIepOaHbII
ckenet, QyHKIMOHATbHAS TPYIITa, paluKall, U30MEpHsl, U30MEPbI, TOMOJIOTUUECKHH PAI,
TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA M a30TCOJAEPKAILNE COETUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BELICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TCOPUH U 3aKOHBI (TEOPHsI
CTpoeHHs opranndeckux BemiectB A. M. ByTiepoBa, 3akoH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUH; MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIIHUE B
OCHOBE TIOHUMAaHUS MPUUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX SIBICHUH, (DaKTOIOTHUECKHe
CBEJICHUSI O CBOWCTBAX, COCTABE, MOJIYYEHUU U OE€30M1aCHOM HCIIOJIb30BAaHUU BaXKHEHIIINX
OpPTaHUYECKUX BEIIECTB B OBITY U MIPAKTHUECKOH JIeATETHHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEPHBIC MPU3HAKY TTOHSITHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOUIUE TTOHITHUS IPHU ONKMCAHUU
COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COEAUHEHHII;

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUUECKYIO CHMBOJIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (popMys opraHU4eCKUX
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUH, U3TOTABINBATh MOJIEITU MOJIEKYJI
OpPTraHWYECKUX BEUIECTB TSl HILTIOCTPAIIMU WX XUMHUUECKOTO U MMPOCTPAHCTBEHHOTO
CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH IPUHAATIC)KHOCTh U3yUYEHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTaBY U CTPOCHUIO K ONMPeAeIEHHOMY KIacCy/TpyIime
COeMHEHMH (YTI1eBOOPO/IbI, KUCIOPOA U a30TCOJAEpKAIINE COCTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUSI ), JaBaTh UM Ha3BaHUS 110 CUCTEMATUUYECKOM
nomenkiarype (IUPAC), a Takke IpUBOINTH TPUBHAIbHBIC HA3BAHUS OTIACIbHBIX
OpPraHUYECKUX BEIIECTB (ITUIICH, IPOMUJICH, alleTHIICH, YTUIICHTIUKOJIb, TIUIEPUH, (EHOI,



(dhopManbaeTu, aleTalbIeTH l, MypaBbUHAS KUCIOTA, YKCYCHASI KHCIIOTA, OJICMHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IIII0K03a, PPYKTO3a, KpaxMal, HEeJUTI0I03a, TJIUIHH);

c(hOPMHUPOBAHHOCTH YMEHUS ONPEACTATH BUABI XUMUYECKOU CBSI3U B OPTAaHUYECKUX
COeTMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTH YMEHUS IPUMEHSTH TIOJIOKEHUSI TEOPUH CTPOCHUS OPTraHHUECKUX
BeuiectB A. M. BytnepoBa aiist 00bsiCHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U
XUMHUYECKHUE CBOMCTBA TUIMMYHBIX MPEJCTABUTEIEH PA3IMUYHBIX KIACCOB OPTAaHUYECKUX
BelecTB (MeTaH, 3TaH, 3TWJICH, TPOIUJIEH, alleTHIeH, OyTaaueH-1,3, metunoyraaueH-1,3,
OCH30J1, METaHOJI, ITAHOJI, STHJICHTJIUKOJIb, TIIUIEPHH, (DEHOJI, alleTaIbACTHI, MypaBbUHAS U
YKCyCHasl KHCIIOTHI, TJTFOK03a, KpaxMal, IeJTi0103a, aMUHOYKCYCHAs! KUCIIO0Ta),
WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKy HUMH YPAaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIHiA C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpPMYI;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh NCTOYHUKHU YIIICBOJJOPOTHOTO CHIPHS
(HedTb, MPUPOAHBIL ra3, yroib), CIOCOOBI UX MEPEPadOTKH U MPAKTHUYECKOE MPUMEHEHUE
IIPOJYKTOB IEpepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUMCICHUS 10 XUMUYECKUM YPaBHEHHSIM
(Macchl, 00bEéMa, KOJIMYECTBA HCXOTHOTO BEIECTBA WIIH MTPOYKTA PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOJYKTOB PEaKIIUH);

c(hOpPMUPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOM 3HAHHUI 00 OCHOBHBIX METOJ1aX
HAyYHOTO MO3HAHUS, UCTIOIB3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U XUMUUYECKUX
sBJIEHUH (HaONI0ieHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEJINPOBAHUE), UCIIOIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX C BEIIECTBAMH M X MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA TOJIB30BAHUS XUMUYECKOU MOCYI0U
1 1abopaTOPHBIM 000PYAOBAHHUEM, a TAK)KE MIPpaBHIIa 0OpallleHus C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKIIHUSMH IO BBITOJHEHHUIO 1a00PaTOPHBIX XUMHUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBITIOIHATH XUMHUYECKUN HKCIIEPUMEHT
(mpeBpallieHus: OpraHMYECKUX BEIIECTB P HArPEeBaHUU, TIOJYUCHHE STUIICHA U U3yUeHUE
€ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMH OPTAHMUECKUX BEIIECTB, IEHATYypalus OCITKOB MpH
HarpeBaHuU, [IBETHBIC PeaKIIMK OEIIKOB) B COOTBETCTBUH C MPaBUIAMU TEXHUKHU
0€301MacHOCTH MPH OOpaIeHUH C BELIECTBAMU U J1a00paTOPHBIM 000PYIOBaHUEM,
MIPEJICTaBIATh PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (DOopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIINX PEAKINI 1 POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN KPUTUUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(DOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CpeACTBa MaccoBOM nHbopmanyu, HTepHET 1
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh IIPaBUJIa 3KOJIOTHYECKH 11€JIECO00pa3HOT0
MOBE/ICHUS B OBITY U TPYJOBOM ACSITEILHOCTH B IENISIX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Karolle NpUpOTHOM CPEbI, 0CO3HABATH OMACHOCTh BO3JEHCTBUS HA KUBBIC
OpTraHU3MBI OTIPEICIEHHBIX OPraHUMYECKUX BEIEeCTB, MOHUMAs cMbIc mokaszatens [1/IK,
MOSICHATH Ha IPUMEpaxX CIIOCOObl yMEHbILIEHHUS U MPEAOTBPAIIECHUS UX BPEIHOTO
BO3JICUCTBUS HA OPTraHU3M YEJIOBEKA;

JUIs 00Y4aOIIMUXCS C OTPAaHUYEHHBIMHU BO3MOYKHOCTSMU 3/I0POBbS: YMEHHUE TPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHUX SBJICHHIA,

JUTSI CJICTIBIX M CJTA0OBHUISIINX O0YYAIONIUXCS: YMEHUE UCIIOJIB30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3Hnauenuit JI. bpaitis ans 3anucu xumudeckux Gopmyi.



11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O0Mas 1 HeopraHudecKask X UMHsI
OTPAXKAKOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: 0 XUMUUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUU SIBIICHUI MPUPOBI, B GOPMUPOBAHUT
MBIIUICHUS ¥ KYJbTYPBI IMYHOCTH, €€ QYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM ISt
pElICHUs TPAKTUIECKHX 337129 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pOBbIO U PUPOIHOM CPEE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHMI, KOTOPAasi BKJIIFOYAET: OCHOBOIOJIAraroIINe
MOHATHUS (XMMHYECCKHM SJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTETICHb
OKHWCJICHUS, XUMHUYECKas CB3b (KOBaJICHTHAs, MOHHAS, METAITMYECKAsl, BOJOPOIHAs),
KPUCTAJUTMYECKasl PeIIETKa, TUIThl XUMUYECKUX PEAKIUi, paCTBOP, JICKTPOJIUTHI,
HE3JICKTPOJIUTHI, FJEKTPOITUTHYECKAS JUCCOLUALIMS, OKUCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh
XUMHUYECKON PEeaKIii, XUMHUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TCOpHs
3IIEKTPOIUTHYECKON AUCCOIMALNM, Tiepruoandeckuid 3akoH . . Menneneesa, 3akoH
COXpaHEHHUs MaCChl BEUIECTB, 3aKOH COXPAHCHUS U MPEBPAIECHUS SHEPTUH MPU XUMUYECKUX
peaKIusiX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH 361K XUMUH, MUPOBO33PECHUYECKHUE 3HAHMUS,
JIeXkKAaIIre B OCHOBE MMOHUMAaHUSI IPUYUHHOCTH M CUCTEMHOCTU XUMUYECKUX SIBJICHUM,
(bakToNornuecKrue CBEACHM O CBOMCTBAX, COCTAaBE, MOTYYCHUH U O€30M1acCHOM
WCTIOI30BaHUH BRXKHEUIIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MIPAKTUUYECKON
JeSITeIbHOCTU YeJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHUH BBISBIIATH XapaKTEPHbIC MPU3HAKY TTOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOUIUE OHITHUS IPHU ONKMCAHUU
HEOPraHUYECKHX BEIECTB U UX MIPEBPAILICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIONIH30BATh XUMUUECKYIO CHMBOJIMKY JUISI COCTAaBIICHUS
(hopmys BEIIECTB U ypaBHEHUN XUMHYECKUX PEAKIINi, CHCTEMAaTHUYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHanbHbIe Ha3BaHHS OTACIBHBIX HEOPraHMYECKUX BELIECTB (yrapHblii ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, raiéHast U3BeCTh, HeTaléHas u3BeCTh, MUThEBAs COJA, MTUPHUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEEIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB B COEIUHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3HU
(KoBaneHTHAs, MOHHAS, METAINTNYECKAs, BOJOPOAHAS) B COCTMHEHMSIX, TUTT KPUCTATUTMYECKOM
PEHIETKH KOHKPETHOTO BEILIECTBA (aATOMHAs1, MOJICKYJIIpHAsI, HIOHHAsA, METaJUIMuecKasi),
XapakTep Cpebl B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX COSTMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAATIE)KHOCTh HEOPTAaHUIECKUX
BEIIIECTB 10 UX COCTaBY K OMPEAeIEHHOMY KJIacCy/TPYIIe COeANHEHUH (TIPOCThIE BEMIECTBA
— METaJUTbl 1 HEMETaJITbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUPOKCUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICII ITepuoandeckoro 3akona . 1.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh ANEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMEHTOB 1—4 nepnoaoB [leproanyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
J1. V1. MenpieneeBa, UCTIONb3ys OHATHSA «S-, P-, 0-3J1€KTpOHHBIC OpOUTAIHY,
«OHEPreTUYECKHE YPOBHUY, OOBSICHATHh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHIX



3JIEMEHTOB U UX COEAVMHEHUH 110 Iepuoaam U rpymnmnam [lepuoandeckoil cuctemsl
XUMHU4YecKuX djemMeHToB M. Y. Menaeneena;

c(OPMHPOBAHHOCTH YMEHHH XapaKTepru30BaTh (OMUCHIBATH) O0IINE XUMUYECKHE
CBOMCTBA HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHNE
TFEHETUYECKOM CBSI3U MEX]ly HEOPraHMUYE€CKUMHU BELECTBAMU C IIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

c(OPMHPOBAHHOCTH YMEHHS KJIACCH(PHULIMPOBATH XUMHUUYECKHE PEAKIIUU TI0 Pa3INYHBIM
IIpU3HAKAM (YUCIly U COCTaBY PEarupyoLINX BEIIECTB, TEINIOBOMY 3((EKTy peaKiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO
KaTaJIn3aTopa);

c(OPMHPOBAHHOCTH YMEHHI COCTABIISATh YPABHEHUS PEAKLUI pa3IMIHBIX TUIIOB,
IIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS PeaKLMii MOHHOIO OOMEHa, YUUThIBask yCIOBUS, IPU
KOTOPBIX 3TH peaKLuu UAYT 0 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUH IPOBOIUTH PEAKIMH, IOATBEPKJAIOIINE KaUeCTBEHHBIH
COCTaB PA3JIMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHHH PACKPHIBATH CYIIHOCTHh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil TOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOT0 OajlaHCca ITHX
peakuuii;

c(OPMHUPOBAHHOCTb YMEHUI OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peaKkIiuu
OT Pa3UYHBIX (PAKTOPOB; XapaKTeP CMEIICHUSI XUMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh XUMHUECKHUE MTPOLIECCHI, JIEKAIINE B
OCHOBE IIPOMBIIIUIEHHOTO TIOJyYEHUS! CEPHOM KMCIIOTHI, aMMHAKa, a TAKKeE
c(OpPMHUPOBAHHOCTbH MPEACTABIECHUIN 00 OOINX HAYYHBIX MPUHIMIAX U SKOJIOTHYECKUX
npobiemMax XUMHUYECKOTo ITPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIUYUCIECHUS C UCTIOJIb30BAHUEM ITOHATHUS
«MaccoBas J10JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOILICHUN T'a30B IPU XUMHUUECKUX
peaxkuusax, Macchl BELECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
i 00BEMY OTHOTO U3 YYACTBYIOLIMX B PEaKIIUH BELIECTB, TEIUIOBOro 3 (deKTa peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOTIOIaTh MPaBHIIA MOJIb30BAHUS XUMHUECKON TOCYI0H
1 1abopaTOpHBIM 000PYAOBAHHUEM, a TaK)Ke MpaBHIia 0OpallleHus C BEleCTBaMHU B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BHIIIOJTHEHUIO JTA0OPATOPHBIX XUMHUUECKUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIIOIHATh XUMUYECKHI SKCTIEPUMEHT
(paznokeHue nepokcuaa BOJOpOoia B IPUCYTCTBUM KaTaIn3aTopa, ONPEAEIEHUE CPEIbI
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATLHOTO MHIMKATOPA, BIUSHUE Pa3INUHbIX
(akTOpPOB HAa CKOPOCTh XMMUUYECKON peakluy, peaklui HOHHOT'O OOMEHa, KaueCTBEHHbIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHHUS, peLIeHHe
HKCHEPUMEHTAIbHBIX 33a4 10 TeMaM «MeTtamisl» 1 «HeMeTamib) B COOTBETCTBHHU C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH MpHU 0OpallleHUH C BEIECTBAMH U JJabOpaTOpHBIM
000pyZI0BaHUEM, IPEJICTABIATH PE3yIbTAThl XUMHUUYECKOIO IKCIIEPUMEHTA B (pOpMeE 3aIUCH
YPaBHEHHH COOTBETCTBYIOILUX PEAKIMN U (POPMYJINPOBATh BBIBOJIbI HA OCHOBE 3TUX
pE3yJIbTaTOB;

C(OPMHUPOBAHHOCTb YMEHUH KPUTHUECKH aHAIU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeACcTBAa MacCOBOM KOMMYHHKaIuu, lHTepHET 1

JPYTHX);



c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA YKOJIOTUYECKH 1IEJIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM ACSITEILHOCTH B LENISIX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Karolle NPUPOJIHON CPEBI, OCO3HABATH OMACHOCTH BO3JAECHCTBUS HA KUBBIC
OpraHHU3MbI OMPEIEIEHHBIX BEIIECTB, MOHUMas cMbIc noka3atesns [1/IK, noscHars Ha
pUMepax CrocoObl YMEHBIIICHUS U TIPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA
OpraHH3M YEJIOBEKa,

TUTSE O0YYAFOIIUXCS C OTPAHUYCHHBIMHU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE TPUMCHSITh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUAIINX 00yUYarOIIUXCsl: YMEHUE HCIIOJIb30BaTh pelibehHO-
TOYCUHYIO cucTeMy obo3HaueHwmit JI. bpaiins ais 3anucu Xxumudeckux Gopmyi.
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Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

11

[Ipenmer
OPraHUYeCKOu
xumu. Teopus
CTPOEHUS
OpraHUYECKUX
coenuHeHnd A. M.
byrneposa

Hroro no paszneny

Pa3nea 2. Yriesogopoasbl

2.1

IIpenenbubIe
YIJI€BOAOPOABI —
aJIKaHbI

[Mudposas nadopatopust Releon

2.2

HenpenensHeie
yTJIEBOAOPOABIL:
AJIKEHBI,
aJIKa/INEeHbl,
QJIKUHBI

[Mudposas nadopatopust Releon

2.3

Apomaruyeckue




YII€BOIOPOAbI

[Ipupoansie
HMCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Hroro no pazneny 13

Pasznen 3. Kucaopoaconepskanue oprannyeckue coeuHeHust

3.1 Cnupter. Genon 3

AJbJICTUIBL. [Mudposas nadopatopust Releon
3.9 KapOonoBsie - !

KHUCJIOTHI.

CrnoxHuble 3¢upbl

3.3 VTI1eBOIbI 3 1 [Mudposas nadopatopust Releon

Wroro no pasaeny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust

AMUHEL
4.1 AMHWHOKHCIIOTHI. 3
benku
Wroro no pasaeny 3

Pa3pnen S. BeicokoMoOJIeKy /I pHBIE COCAUHEHUA

[ImacTmaccsl.
5.1 2
Kayuyxu. Bonokna




Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KITACC

HaunmenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
CtpoeHue aTOMOB.
ITepuoanueckuit
3aKOH U
Ilepuonnueckas
1.1 P 3
cucreMa
XUMHUYECKHX
sneMeHToB . W.
MenneneeBa
CrtpoeHue BeniecTsa. [udposas nadoparopus Releon
1.2 Mmuoroo6pa3ue 4
BELIECCTB
13 XuMuyeckue 6 L 1 [udposas naboparopus Releon
' peakuuu
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl 1
2.2 Hewmerannst 1 1
CBs3b
2.3 2

HCOPTaHUYCCKUX U




OPraHUYeCKUX

BELIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHS ¥ )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoumnuectBo yacos
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJubHbie IIpakTHyeckune
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
[Ipenmer opranuyeckoii
XUMUHU, €€ BOBHUKHOBEHHUE, 1
pa3BUTHE U 3HAUYCHUE
Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN 1
A. M. byrneposna, eé
OCHOBHBIE MOJIOKEHUS
[TpencraBienue o Hudposas naboparopus
KJIaCCU(UKAITAN Releon
OpTaHUYECKHUX BEIIECTB.
Homenkiatrypa 1
(cucremaTuyeckas) u
TPUBUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEIECTB
AJIKaHBI: COCTaB M CTPOCHHE, Lugposas maboparopus
y 1 Releon
TOMOJIOTUYECKHH Pl
Mertan u 3TaH — 1 Hudposast maboparopust
MPOCTEUIIINE MPEICTABUTETN




aJIKaHOB

Releon

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
IpoCTeNIINe IPeCTaBUTENN
QJIKEHOB

[TpakTuyeckas padora Ne 1.
«Ilonydenue sTuneHa u
U3YYEHHUE €r0 CBOMCTB)

Anxanuensl. byraguen-1,3 u
MeTmI0yTaauen-1,3.
ITonmy4yeHnne CHHTETUYECKOTO
KayuyyKa U pe3UHBI

Hudposas madopatopus
Releon

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKUH PS/I.
AneTuieH — npocTenmmn
IIPEJICTaBUTEND aJIKUHOB

Hudposas maboparopust
Releon

11

Brluncnenus no ypaBHEHHIO
XUMUYECKON pPEeaKun

Hudposast maboparopust
Releon

12

ApeHbl: 6€H30J U TOTYOJI.
TOKCHYHOCTH apeHOB

Hudposas nadboparopus
Releon

13

I'eneTuueckas cBsI3b
YIJIEBOAOPOJIOB,




MPUHAJIECKALINUX K
Pa3JIMYHBIM KJIaccam

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

14 | ra3 u nonytHbIe HEPTSIHBIE
ras3bl, HepTh ¥ POIYKTHI €€
nepepaboTKu
IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOJOB: IPUPOIHBII
15 | ra3 u nonyrHbIe HEPTAHBIC
rassl, HeTh ¥ POJYKTHI €€
nepepaboTKu
16 KoHTponsHas paboTa 1o Lndposas nadoparopus
pazaeny «YTrieBOAOpPOIbI» Releon
ITpenenbHBIE OTHOATOMHBIE Hudposas nadboparopus
17 | cnupThl: METAHO U ATAHOIL. Releon
Bonopoanas cBs3b
18 MHoroaToMHbI€ CIIUPTBHI: Lundposas naboparopus
ATUJICHIJIMKOJb U TIIMLEPUH Releon
DeHOoI: CTPOCHHUE MOJIEKYJIbI, Hudposas naboparopus
19 | ¢usnveckne M XUMHUYECKHE Releon
CBOMCTBA, IPUMEHEHHE
20 Anbneruasl: hopmManbaerin Lundposas 1adopatopus

n ancTaabACTua. AI_ICTOH

Releon




21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHAsI

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mplj1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

25

CrnoxHnble 3(upbI Kak
IIPOU3BOIHBIE KaPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX

3¢upoB

Hudposas madopatopus
Releon

26

Kupsr: tunponus,
NprUMEHEHNE,
Ouosoruueckas poJib KUpPOB

Hudposas maboparopust
Releon

27

VYrieBomdpl: COCTaB,
Kiaccuukarms.

Baxnelimme mpeacTaBUTENN:

TJIF0K03a, PpyKTO3a,
caxaposa

Hudposas nadboparopus
Releon

28

Kpaxman u nemnronos3a kak




IIPUPOHBIE ITOJTUMEPBI

KonTponbhas pabota no
pasneny
«Kucnopoaconepxaune
OPraHUYECKHE COCTMHEHUSI

29

30 AMWHBI: METHJIAMHH U
AHUJINH

[udposas nadbopaTopus
Releon

AMHHOKHCIIOTHI KaK
aM(doTepHbIC OPraHUYECKHE
31 COEIMHEHMS, X
OMOJIOTHYECKOE 3HAUYEHHE.
IlenTuasl

Hudposas madoparopus
Releon

benku kak mpupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUSI

OCHOBHBIE TIOHSATHUS] XUMHH
33 | BBICOKOMOJIEKYISAPHBIX
COEIMHEHU N

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX

34
coenuHenuil. [Imactmaccsl,

Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




11 KITACC

Nu

~

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudpoBbie
oOpa3oBaTeJibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

Ilepunonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djiemeHToB /1. U.
MenneneeBa, UX CBA3b C
COBPEMEHHOW TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
UX COCTUHEHUH 10 Tpynnam u
nepuojiaM. 3HaYeHue
NEPUOINYECKOT0 3aKOHA U
CHCTEMbl XMMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUN

HayKu

CrtpoeHnue BemiecTBa. XuMU4ecKast
CBSI3b, €€ BUBI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.

Hudposas
naboparopus Releon




Bonopoanas cBsi3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTD.
Crenenp okuciieHus. BemecTsa
MOJIEKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B paCTBOpPE

Hudposas madopatopus
Releon

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Hudposas madopatopus
Releon

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U IPEBPALLCHUS
SHEPTUH NPU XUMUYECKUX
peakuusx

Hudposast maboparopust
Releon

Ckopoctb peakin. OOpaTuMele
peakuuu. XUMHUYECKOE
paBHOBECHE

10

[TpakTuyeckas padora Ne 1.




«BrusiHUE pa3mUYHBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

11

DNeKTpoNIUTHYECKast
mucconmanud. Iloaarue o
BOJIOpOIHOM Toka3atese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uapou3 opraHudecKux
Y HEOPTraHWYECKHX BEIECTB

Hudposas nadopatopus
Releon

12

OKHUCIIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIC PEAKITHH.
[TonsiTrie 00 3EKTpOIIH3E
pacIuiaBoB U pacTBOPOB COJICH

Hudposas madopatopus
Releon

13

Kontposnbnas paboTta mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

Hudposas madopatopus
Releon

14

MerTainmbl, uX MOJI0KEHHE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. M.
MeneneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IHe
(u3nuecKre CBOMCTBa METAJIIOB

Hudposas nadboparopus
Releon

15

CrmuiaBsl METaJUIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

16

XHWMHYECKHE CBOMCTBA
BaKHEHIINX METaJUIOB (HaTpui,




Kalui, KaJlbIluii, MarHHi,
ATIOMUHUN) U UX COSTUHECHHI

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtaisl»"

Hudposas maboparopus
Releon

20

Hemeramiel, X monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOEHHOCTH
CTPOEHUS ATOMOB

Hudposas maboparopus
Releon

21

du3nyecKue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaIJIOB (Ha mpuMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

Hudposas nadboparopus
Releon

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,

CCPBI U UX COE€TUHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KpEMHUA U UX COGJII/IHGHI/Iﬁ

25

[IpuMeHeHne Ba)KHENIINX




HEMETAJJIOB U UX COEIMHEHUI

O0001IeHrEe U cUCTEMaTU3 AU
3HaHui o TeMe «HemeTrayuieny.

[{udposas nadopaTopus
Releon

26 | BpruncieHus o ypaBHEHUAM
XMMHYECKUX PEAKIU U
TEPMOXUMHYECKHUE PACUETHI
[IpaxTuueckas padora Ne 3. Hudposas madoparopust
27 | «Pemenue sKCriepUMEHTAIBHBIX Releon
3amay o teme "Hemeramist"y
98 KonTponbHas paboTa no Temam Ludposas 1adopatopus
«Metams u «Hemeraiuib» Releon
Heopranuueckue u oprannueckue Hudposas madoparopus
29 | xucnotel. Heopranmueckue u Releon
OpraHUYeCcKHUe OCHOBAHUS
AMpoTepHble HeopraHU4ecKue u Hudposas naboparopus
OpPraHWYECKUE COCTUHCHHUS. Releon
30 | TI'eneruueckas cBSI3b
HEOPraHUYECKNX U OPraHUYECKUX
BEILIECTB
Ponb xumun B obecrieueHUn Hudposas naboparopus
31 JKOJIOTUYECKOU, JHEPIreTUUECKON U Releon
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITTHBI
[IpencraBnenust 06 oOImMX
32 | HayuyHBIX IPHUHIIUIAX

MPOMBIIIJICHHOT'O TTOJIYUYCHUA




BaXKHEUIIINX BEIIECTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBBE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YUYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
YueOnuk O.C.I'abpuensn Xumus 6a30BbIil ypoBenb. 10 kimacc Mocksa poga 2021 r

YueOnuk O.C.I'abpuensn Xumus 6a30BbIil ypoBeHb. 11 kmacc Mocksa poda 2021 r

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
O.C.I'abpuensu Xumusi [loypounoe rumanupoBanue. 10 kitacc Mocksa JIpoda 2021 ¢

O.C.I'abpuensu Xumusi [loypounoe rumanupoBanue. 10 kitacc Mocksa JIpoda 2021 ¢

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru

http://college.ru/himiya/

http://experiment.edu.ru

http://www.hij.ru

http://chemistry.narod. ru

http://him-school.ru


http://school-collection.edu.ru/
http://college.ru/himiya/
http://experiment.edu.ru/
http://www.hij.ru/
http://chemistry.narod.ru/
http://him-school.ru/




