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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE cpemHero obmero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DeaepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS
denepanbHOl  00pa3oBaTeIbHONM MPOTPaMMBI  CpeAHEro o00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoit
denepanuy, peamu3yOIUX OCHOBHBIE O00pa30BaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnOJNOXkeHnH «CTparerum pas3BUTHS BOcIUTaHus B Poccuiickoi
Oepneparuu Ha niepuon 10 2025 roga» (Pacmopsbxenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0OB K pa3pabOTKe MpOrpaMMmbl MO XUMHUH, K ONPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YUaIOIIUXCSl CPEICTBAMU
yueOHoro npeamera « Xumus» aist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie ToyioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEpKaHUsl, pPe3yJbTaTOB OOyuYeHHUs] U TPEOOBAaHUU K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKaMH
o01reo0pa3oBaTeNbHON  OpraHU3alMM, SIBISIETCS. HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXXWAT 3aBepUIAIOUIMM ATallOM pealu3aluud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUs. OTU LIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB IIPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJIoBeKa, a TakKe OJKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M NPHUPOAHOW cpene. Peanmusyercs xumudeckoe 0Opa3oBaHHE
oOyyJaromumxcsi Ha YpOBHE CpeHEero o0IIero oopa3oBaHusl CpeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpKAHUE U TOCTPOEHUE KOTOPOTO ONPEACIICHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI U B MATEPHAILHON KU3HU OOINECTBa, a TaKXkKe C Y4ETOM
oO0ImUX IeJied W TMPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1miero oopasonanus B Poccutickoit denepanumu.

XuUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS] B XMMHHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUSA B3aUMOCBS3H MEXY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja
HEOTHEMJIEMOH 4aCcTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XWMMHUS KaK Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HAa Ha pEIICHHE
rJI00ABHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBHM € OOmMMH LEASIMH U TPHUHLUIAMH CPEIHEro oOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOOUMYI0 UM I BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJKEHHS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C X UMHUEH.

CocTaBnsitomuMu ~ TipeAMeTa  «XUMHsD  SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHuyeckas XUMHUSD, OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA
3HAHUU MO0 HEOPTAaHMYECKOM XUMUHU (C BKIIOUCHHEM 3HAHUW W3 OOIled XUMUU) U
OpraHn4YecKOr XUMUH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUW IPU WU3YYECHHUH
npeaMera 00ECHeuHMBAaEeT BO3MOXHOCTh PAcCMOTPEHHUS BCEr0 MHOTo00pasus
BELIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOAa K M3yYyeHUI0 Yy4uyeOHOro martepuaia U 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpenenEHHbIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKOW XHUMHHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUsI OPTraHUYECKUX
COCIMHEHUW, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHus 00 H3ydaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIE€BOJOPOAOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUsl MEpPBOHAYAIbHBIC
MPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pPEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mnpeaMmere «XuMHsD» ©0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHE CBEACHHS O BELIECTBAX M
XUMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHS» 0OyYarolUMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX U METOJOJOTUYECKUX IMO3UIHH,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
o0o01m1aromie 10 00BACHSIONIEH U TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W INPUMEHEHHH, & TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX IIpOTeKaHus jonojHserca B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COAEP’KaHUs, HMEIOIIMMH KYJbTYPOJIOTHYECKH W NPUKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3M XUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pOjb B IO3HABATEIBHOW M IPAKTUYECKOM
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHUIO YB@KEHUS K MpOIECCy
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKUX MPUIIOKEHUN XMMHHU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npo0iemax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKHM OCMBICIMBATH HWH(MOpPMALUIO H
IPUMEHATh €€ i1 NONOJHEHWs 3HAHMM, pPEIICHUS WHTEIUIEKTyalbHbIX MU
HKCIEPUMEHTAIbHBIX HCCIIEN0BATENbCKUX 3aJau. B 1enoM coaepkanue yuyeOHOTo
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ HM3YyYEHHsS OPHUEHTHPOBAHO  Ha
dbopmHpoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUYECKONM OCHOBBI I TMOHUMAaHUSA
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOICTB BELIECTB WX COCTABOM H
CTPOEHMEM, II03HABAEMOCTh IPUPOJHBIX SBJICHUN IyTEM >3KCHEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMM MEXAY HOBbIMU (aKTaMHM U TEOPETHUYECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTUYECKUX MPOOIIEM, a
Takke MpobiieM cOepekeHusl IHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B rmmaHe pemeHus 3agad  BOCHWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4Jaronxcs MNPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OMNpPEIEIECHUIO
CONEp)KaHUSI M TOCTPOEHUs NpeIMeTa NpeaycMaTpuBaloT (HOpMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMKX 0a30BO€ 3HAUEHUE IS
pa3IMuYHBIX BHJOB JAESITENBHOCTU: pelIeHHus MpoOjeM, MOUCKa, aHaiu3a |
00paboTku MHGOPMALIMK, HEOOXOTUMBIX JIJIsl TPUOOPETEHUS ONbITAa MPAKTHUECKOU
U HCCIIEA0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOLIETO
o0Opa3oBaHMsl, TaK U Ha YPOBHE CPEAHET0 00IIero 0Opa3oBaHus, IpU OMpPeEICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJied M3y4YeHHs] TMpeaMeTa HanpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM MOAXOJA K OIPENCIICHHUIO LEJeH W3y4YEHMs
IIPEIMETA SBJISIETCS BIIOJIHE OIIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH H3y4Y€HUsS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBrsrOTCS:

0 ¢opMHpOBAaHHME CHCTEMbl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJISIOIIEN €CTECTBEHHO-HAYYHONW KapTHUHBI MUpPA, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYHHBIX
000011IeH1IT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C MCTOpHUEH
WX Pa3BUTHUS U CTAHOBIICHUS,

(1 (GopMHUpOBaHUE U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKHX pEaKiui, HEOOXOAUMBIX Id MPUOOpETEHHS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SBJICHUMH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUYECKON U MOBCEIHEBHOM JKU3HU;

(] pa3BUTHE YMEHHUU U CIIOCOOOB JESITETLHOCTH, CBSI3aHHBIX C HAOIIOCHHEM U
OOBSICHEHHEM XHWMHUYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, copepxaTenbHasi XapakTepUCTUKA LeJeH U 3aa4 U3yUYeHHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IPHUOPHUTETAMHU B CHUCTEME CpeAHero odmiero oopasoBanus. CeronHs B
NpENoJAaBaHUM XUMHUM B OOJbIIeH CTeMeHH OTAAETCA  MPEINOuYTEHUE
IPAKTUUECKOH KOMIIOHEHTE COJep)KaHusi OOy4yeHHs, OpPUEHTHUPOBAHHOW Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOLIET0 He
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHU H
YMEHHSIMH aKTUBHOTO TOJyYeHHUsl 3HAHUM M MPUMEHEHHUS MX B PEaTbHOU >KU3HH
JUTSL PEIICHUs] IPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHUH IMpenMera «XUMHS» JOMUHHUPYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENH U 3a]aui, KakK:

amanTanusl 00yJarommxcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHne y OOyYarOIIMXCS KIIOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHHUBEPCaIbHOE 3HAUCHUE /IS Pa3IMYHBIX BHIOB
NeATEILHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHaimmu3a U o0paboTku HH(pOpMaIuy,
HEOOXOJMMBIX Ui TNPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWU XHMHH, a TaKXkKe [UJIsI OLUEHKH C MO3UIH
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIHUSHHUS BEIIECTB W XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M YeJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YYarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMeHHbIe MH(DOPMAIIMOHHBIC TEXHOJOTHH IS MMOUCKA U aHajn3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpPH TUIAHUPOBAHWH W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHHWH TIIOOATBHBIX MPOOIEeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOMOIHEHUSI YHEPTETUUECKUX PECYpCOB H
COXpaHEHUs] TMPUPOJHOTO PABHOBECHUS, OCO3HAHMUS HEOOXOIUMOCTH OEpPEKHOTO
OTHONIIEHUS K TPUPOAEC U CBOEMY 3I0POBBIO, a TAaKXKe MPUOOPETEHUS OIbITA
WCITOJIb30BAHUS TOJYYEHHBIX 3HAHUW I8 TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuyeOHOM maHe cpenHero ooOmero o0pa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 YpOBHS BXOAMUT B COCTaB IpeaMeTHOW obOnactu «EcTecTBEeHHO-HAYUYHbIE
PEIMETBD.

OO611ee YuCI0 4acoB, OTBEAEHHBIX JJISI U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBanusi, coctapisger 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henenro), B 11 kmacce — 34 yaca (1 gac B Heeno).



COILEPKAHUE OBYYEHUSA
10 KJTIACC
OPT'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[Ipeamer opraHnyecKkol XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepHasioB. Teopusi CTPOEHHS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE T0JI0KeHUS. CTPYKTypHbIE (POPMYJIbI
opraHudeckux BemecTtB. ['omonorus, wuszomepus. XuMuU4ecKas CBsI3b B
OpPraHUYECKUX COCIUHEHUSX — OAUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilacCH(pUKALMM OpraHuyecKkux BemiecTB. HomeHknatypa
OpPraHWYECKUX COEIMHEHUM (cucTeMaTHYecKas) W TpUBHAJIbHbIE HA3BAHUSA
BOKHEUIINX MPEACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEpPUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB M MX IPEBPALLCHUI:
O3HAKOMJIEHHME C 00pa3laMu OpraHMyecKUX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJEIMPOBAHWE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHNUIO OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoast

AJIKaHBI: COCTaB W CTPOEHHUE, T'OMOJIOTMYECKHH psa. MetaH u 3TaH —
NpOCTEUIINE NPEICTABUTENN AQJIKaHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMellleHuss U TOPEHHUs), HAXOXKJCHHWE B MpPHUpOJE, MOJIy4YeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTHIEH U MPONUIEH —
IpOCTEUIINE TMPEICTABUTENN AJIKEHOB: (U3MUECKME M XUMHUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHMH, OKHCICHHS W
MOJINMEPU3ALIH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u meTwiOytaauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusauuu). [lomydyeHue CHHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETHIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATAIINH,
rOpeHus), MoJy4yeHrue U MPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3MYECKUE M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHUpOBaHUs U HUTPOBAHUS), OJyUEHHE W NMPUMEHEHue. Tomnyon:
cocmae, cmpoeHue,  usuyeckue U  XUMUYecKue  Ceolcmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUUHOCTD



apeHoB. ['eHeTHueckas CBA3b MEXIYy YIJIEBOJIOPOAAMHU, NPUHAICKAIIUMUA K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKH YIJIIEBOAOPOAOB. IIpuponHbli Ta3 W NOMYyTHBIE
HedTanbie Ta3pl. HedTh u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHYECKHM, KaTalUuTUYECKuH), nupoiu3. I[IpomyKTel
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHsI BEIIECTB M MX IpEBpalllCHUi:
O3HaKOMJIEHHE C oO0pa3lamMu IUIaCTMAacCc, KaydyyKOB M PpE3HHBI, KOJUIEKIUU
«Hedpte» u  «Yromp», MoOJEIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOIHBIX, MTPOBEICHUE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

Pacuérnbie 3anaumn.

Bobluniciienuss 1mo ypaBHEHMIO XMMHUYECKOM peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

Kucnopoaconepxanue oprannyecKkue coenHeHHU

[IpenenbHbIE OJHOATOMHBIE CHUPTBI. METaHOI M 3TAaHOJ CTPOEHHUE,
¢usznyeckue MW XUMHUYECKHE CBOICTBa (peakuMM C AaKTUBHBIMH MeETaJljaMH,
raJIOr€HOBOJIOPOAMH, TOPEHHE), NpHUMEHEHHE. BoJOpOIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OTWICHIVIMKOJb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue U XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIETOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAs peaklMs Ha MHOroaToMHble chupthl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHos:  CTPOCHHE MOJEKYIbl, (U3MUECKUE U XUMHUYECKHE CBOICTBA.
ToxcuuHocTh perona. [Ipumenenne GpeHona.

Anpnerunpl M kemouwvl. DOpMaNbIETHI, ALETAIBIACTHI  CTPOECHUE,
bu3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeAesibHbIE KapOOHOBbIE KHUCIOTBHL.. MypaBbUHAs H
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepupUKaIiK), MOJTyYeHUE U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIeHCTBHE.

Crnoxuble >QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX AhupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KiaccUpUKAmuMsa — YriaeBogoB  (MOHO-, JHU- U
noJyiucaxapubl). I'moko3a — npocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOICTBa  (B3aUMOJICHCTBHE C
rugpokcuaom meau(ll), okuciacHre amMMmuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bl), HAXOXKICHUE B MPUPOJE, NMPUMEHEHUE,
ononornyeckas poiib. PorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u mennrono3a kak mpupojHbsie noaumepbl. CTpoeHne Kpaxmana U
Heunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KaueCTBEHHAs! pEaKIIs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpAlllCHUIA:
npoBeJicHUe, HAOMIOJCHHE W OMUCAHHE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaUYeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TAaHOJA
okcugoMm Meau(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJEHCTBUE TIHUIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumoneiicTBUEe Kpaxmalia ¢ HOJOM),
MIPOBEJICHHUE MPAKTUIECKON PabOTHI: CBOMCTBA PAacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Brluucinenuss mo ypaBHEHHMIO XHMMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKLUU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN).

A3oTconepkale OpraHu4eckiue COeTMHEHN.

AMMHOKHCIIOTHI KaKk amM(OTepHbIe OopraHundeckue coeauHenus. dOusndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIulMHa). bruonormdeckoe
3HauYe€HUE aMUHOKHUCIOT. [lenTuap.

benku kak mpupoOAHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsT M TPETUYHas CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIC PEaKIIUK Ha OEJIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3yYEeHUS BEHIECTB M MX TNPEBPAICHUN:
HaOII0/ICHNE W ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpAIUs OCIKOB MPH
HarpeBaHUM, IBETHbIC pEaKuu OETKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIC TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIH, CPEAHSSI MOJIEKYIIpHast
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHH —
MOJIUMEPU3AIIHSI U TTOTMKOHACHCAIINS.

OKCHEepUMEHTAIbHBIE METOAbl HM3YYCHHsS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanmm3zanyst MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKOM XUMHUH B
10 knacce OCYILIECTBISIETCS YEpe3 HCHOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK M TOHSITHH, SIBISIIOLIUXCS CUCTEMHBIMH JJI OTAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SIBJICHHUE, HAYYHbIN (PAKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccu(uKamus, NepruoJuIHOCTb, HaOII0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

@usnka: MaTepus, DSHEPTHs, Macca, aToM, DIJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, >KHPHI,
dhepMeHTHI).

['eorpadusi: MuHEpaibl, TOPHBIE OPO/IbI, MOJIE3HBIE UCKOMIaeMble, TOIUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBl PAlMOHAIBHOIO IHTAHMS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepualbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKAS XUMMUA

Teopernvyeckue 0CHOBbI XUMHUH

Xumuyeckuii snaeMeHT. AToMm. SAapo artoma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHUs] 3JIEKTPOHOB MO OpOUTAIsIM B aTroMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIisi aTOMOB.

[Iepnonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamdeckoid cucTeMbl
XuMudeckux aneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIIOXKHBIX BEIIECTB IO TPyNIaM U TEePUOIaM.
3HaYeHuEe NEePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbI XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAs M TOJIIpHAsl, MOHHAsS, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIA W JOHOPHO-
akuentopHslil). BomopogHas cBs3b. BaleHTHOCTh. DIJIEKTPOOTPULIATEIBHOCT.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THUIMbI KPUCTALINYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKHY.

[loHaTHe O auCHEpPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenxknarypa
HEOPraHUYECKHX BeIIECTB. ['eHeTuueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHUYECKMX — peaklMid B
HEOPraHUYECKOM M OpPraHMYECKON XHMMHH. 3aKOH COXPAaHEHUs MAacChl BEILECTB,
3aKOH COXPAHECHUA U MPEBPAILLICHUS SHEPTUHN TPU XUMUUYECKUX PEAKIIHSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iH4YHbIX (hakTopoB. OOpaTtnmbie
peakuuu. XuUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoiutuueckas auccounanusi. CuibHbIC U caadbie 25ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYCHHSI BEIIECTB M WX IPEBPALICHUIL:
neMoHcTpanus Tabmun «llepuonnueckas cuctema xumuyeckux snementos 1. U.
MenneneeBay, u3ydeHue MoJelied KPUCTANIMUECKUX PEMIETOK, HAOII0JIEHHEe U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KaTAJIN3aTOPa, ONPEACIIEHUE CPEIbl paCTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOIO HWHIUKATOPA, pPEaKIUU HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUYECKOM paboThl «BiausiHue pa3nuyHbiX PakTOpoB Ha CKOPOCTh
XAMHUYECKON pEaKIum».

Pacuérnrble 3agaun.

Pacyérel 10 ypaBHEHMSM XMMHYECKHX pPEakUWi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThI, PACU€Thl C HCMOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilosmoxxenue HemetaiuioB B Ilepuoanyeckon  cucreme
xuMuueckux djeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEWIIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHnEe BAXKHENIIIMX HEMETAIIOB U UX COCUHEHUM.



Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucreMe XMMUYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOCHHSI AIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. O0mue (usnyeckue cBorcTBa MeTauioB. CIiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAMIPSYKEHUI METAJIOB.

XHUMHUYECKHE CBOWMCTBA BaKHEHIUX METAIOB (HATPHUM, KaJIUM, KaJIbIIHi,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, ME/b) U UX COCTUHCHUH.

OObmue cnocoObl moayueHus: MeTayioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJbl H3YyYECHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJIIOJICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHUS C pacTBOpamMu
KHUCJIOT U IEJI0YEH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHWYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUH, €CIIU OJAHO
U3 BEUIECTB UMEET IPUMECH.

XuMHSA ¥ KU3Hb

Ponp xuMun B 0OeCrieYe€HUU SKOJIOTUYECKOW, SHEPreTUYECKOM M TMHUIIEBOU
0€30MacHOCTU, Pa3BUTUU MeAUIUHBI. [loHSATHE O HAayyHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPUHIUMIAX [POMBIIIIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIIHUE CTPOUTEIIHHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKHE W MUHEpaIbHbIE
ynoOpeHus.

XuMHUS W 30pOBbE YEJIOBEKA: MpaBUjia MCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BaHUS MPENapaToB OBITOBONM XUMHHU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YYEHUH OOmEeH w
HEOpraHu4eckor xuMuu B 11 Kilacce oCylIecTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMHU JIJI1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAY4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCuPUKaIus, TMePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3BMEPEHUE, SIBJICHUE.



duznka: MaTepusi, FHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NYCCKUE BEIIMUMHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorus: kjeTka, oOpraHu3M, SKOocHUCTeMa, Owuocdepa, Makpo- U
MUKPOIJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaATBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHomorusi: XuMHUECKasi MPOMBIIUIEHHOCTb, METAJLUTYPIrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUAJIOB, CEIHCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, MHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YaronMMHCSL TMPOTPpaMM  CpeJHEro oO0mero o6pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydyHo-MeTOoau4Yeckod OCHOBOM s
pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMM CPETHETO OOIIETO
00pa30BaHUsI SBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUA MNpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJIECTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOUMHCS POCCUUCKONW TpaxAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBAILIUU K 00YUYEHHIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XHUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYaroUIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, NPUCYLIMMH LIEITOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJbTYpbl U CLIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHs» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOrO TPaXXJaHCKOrO OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  MpaBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IPOLIECCaM
CaMOIIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBJIEHUSI JIMYHOCTH
00yJaroIrxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS TMpeaMeTra «XUMHUSD OTpa)karoT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIEe B
YaCTHU:

1) rpaxxaaHCKOro BOCIIMTAHMS .

OCO3HaHUs 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAIKY;

MPEACTABICHNUS. O COLMAJIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTH IPU CO3IaHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M MO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUIOB Y4eOHOM €SI TeIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS .

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUH;

YBaXEHUsI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUS TOTO, YTO JIOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

WHTEpEeCca M TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU WU MOCIEAYHOLIEM
aHanu3e WH(POpMaIMU O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUYEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYaIlH, CBS3aHHbBIEC C XUMUYECKUMHU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUWE M MOCTYNKH CBOMX TOBAapUILEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE NOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAHMUSI LIEHHOCTEW 310poBOro U 0Oe30macHOro o0pa3a JKHM3HU,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWJI 0e€30MacHOro oOpalieHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYLOBOU ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHIMBUIYAIbHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS TOCJEACTBUN U HETPUSATHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
aJIKOTO0JIs1, HAPKOTUKOB, KYpPEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEI0BATEIbCKON
NEeATEeTbHOCTH, OOIIECTBEHHO TOJI€3HOM, TBOPYECKOM W  JAPYIHX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIIEHUH MPAKTHYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 MPOPECCUuil pa3IudHOro Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYa U pe3yJabTaTaM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONH TpaeKTOPUH
oOpa3oBaHus, Oyayuied mnpodeccun M peanu3ali COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBLHOM CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUW XUMHH JUIS
peLIeHuUs] BOIIPOCOB PAlMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolIeh
MPUPOJIHON cpele, YMEHUSI IMPOTHO3UPOBATH HEOIAroONpUATHBIC SKOJIOTHYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATH UX;

HaJIMYKS Pa3BUTOTO DKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPBI,
OIIbITa NEATEIBHOCTH 3KOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAIBLHOMU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH HUICOJIOTHHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUM Kak HayKd, OCO3HaHUA €€ poiu B
dbopMHpPOBaHNUN PAlMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEIOCTHOTO
MPEACTaBICHUsT 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOoOIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeKJAEHHOCTH B  0COOOM 3HAYMMOCTHM XUMHUHU JUIsI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIPaBICHHOCTA M BAXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00ATBHBIX MPoOsIeM
YCTOWYHUBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUUECKON, MUILEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh



MOJTy4yaeMble 3HAHUS JJI aHAJIM3a U OOBSICHEHUS SIBICHUIN OKPYKAIOLIET0 MHUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JienaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIONIMXCSA JAHHBIX C LEJIbI0 MOJYy4YCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6ieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTM K  HENpPEphHIBHOMY  OOpa3oOBaHHUIO |
caM0o00pa30BaHUIO, K AaKTHUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JACATCIBHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YPOBHE CpeAHEro 00111er0 00pa30BaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIeHAYyYHbIE TOHITHS, OTpakarollue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpAa W CHEMU(UKYy METOAOB IIO3HAHMS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEeAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC y4eOHbIE NEeHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroye (dbopmupoBaHue (yHKUIHMOHAIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITUH 00YJaroInXCs;
CIOCOOHOCTD oOy4aromuxcst UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PCHUECCKHE 3HAHHWS U YHUBEPCAJIbHBIE YUEOHBIC
JICVCTBHS B MMO3HABATEILHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXaIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHI y4eOHBbIMH NMo3HABATEeJIbHBIMH
JelCTBUSIMM:

1) 0a3oBble JJOrHYecKHe JIeiCTBHS:

CaMOCTOATENFHO  (opMyNIHMpOBaTH W aKTyaJIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPENECNIATh LENN ACATEIbHOCTH, 3aJaBas MNapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LEIISMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICIISITh XAPAKTEPHBIE NMPHU3HAKHA TMOHITUM W YCTAHABIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHUS JJI1 OOBSICHEHHS OT/IEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHMS M KpUTEpPUH [UIs KiIacCU(UKAIMM BELIECTB U
XUMHUYECKUX PEaKIIHii;

yCTaHaBJIMBaTh IMPUYUHHO-CIEC/ICTBEHHBIE CBSI3U MEXIYy H3y4yaeMbIMU
SABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PpPacCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH B MpOIECCe MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIETBHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) D3JIEMEHTa, XHMH4YecKas (opMyJia, YpaBHEHHE XHUMHYECKOU
peakiMy — TPU PEUICHUH YUYEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC MPEICTABICHUS JISI BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaATEIbCKUE 1eCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IMO3HAHHUS BEIIECTB U XMUMHYECKUX
peaKLunii;

(bopMyIIMpOBATh LENH U 3314l UCCIIET0BaHUS, UCIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHPOBAHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMH CaMOCTOATEIIBHOTO IUIAHUPOBAHUSI U MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUSI HAOIIOJaTh 3a XOIO0OM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yJsbrar, (OpMyJIUPOBATH
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICTIAHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW UCCIIEeNOBATENLCKOW U MPOEKTHOMN
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHUS] NPAKTUYECKUX 3aJay, NPUMEHEHUIO PAa3THYHbIX
METO/IOB [TO3HAHMUS.

3) paGora ¢ nnpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHWKAX WHPopManuu (HAYy4HO-
NoMmyJisipHas JIUTEpAaTypa XHUMHUYECKOTO COJAEpX aHUs, CIPAaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHanu3upoBaTh MH(OpPMALMIO pa3IMYHBIX BUJIOB U (PopM
MpEeACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb;



bopMyIUpPOBATh 3aMPOCH U TMPUMEHSITH PA3TUYHBIC METOJBI MPU TOWCKE U
orbope wuHbOpMalMK, HEOOXOAMMOW JUIs BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMaIbHYI0  (GOpMy  MpenCTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3BIK B KadyeCTBE CpelICcTBa Mpu pabore ¢
XUMUYECKON HHpOpMalMe: NPUMEHITh MEXKIpeaIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbI, POpMYIIbl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TMPeoOpa3oBHIBaTh 3HAKOBO-CHMBOJHYECKHE CpEACTBA
HaTJISAHOCTH.

OgByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAEeMOM TeMbl B XOJ€ Majora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHTEIHFHO BHITIOTHEHHSI MMPEAIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3EHTAIel pe3yJIbTaTOB MO3HABATENHLHOW AESTENHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBLHO WM COBMECTHO CO CBEPCTHUKAMU TIPU BBHITOTHEHUH
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
W3y4aeMbIX BEIECTB, pealn3alii y4eOHOTro MpoeKTa U (GOpMYyIUPOBATH BHIBOJIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TO3UILIMN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMH PEryJISTUBHBIMHU AeCTBUAMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATENIbHYIO
NeSTENIbHOCTh, OMpeAenss e€ IeNu W 3aJadd, KOHTPOJIHpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MPEJIaraeMblii  alrOPUTM  JEUCTBHA TIpH
BBITIOJIHEHUU YYEOHBIX U UCCIENOBAaTEeNbCKUX 3aJad, BHIOMpATh Haubosee
b (}EeKTUBHBIN CMOCO0 HUX pelieHusT ¢ Y4ETOM TOJNyYeHHs] HOBBIX 3HAHUM O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATbBI
10 KUIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUSD)
OTPAXKAKOT:

chOpPMHPOBAHHOCTh  TPEACTABICHHA O XHWMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBIICHUU



opuposibl, B  (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYpPHl JUYHOCTH, €&
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0O0OCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO M MPHUPOJIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpass  BKIIIOYAET:
OCHOBOITOJIAralOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTass M COKpauiéHHAas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM 00BEM, VYIJEPOJHBIN cKeneT, (yHKIHOHAIbHAs TpyIIa,
paauKai, “30Mepus, U30MEPbl, TOMOJIOTUYECKHUI Psil, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpKAIIMEe COEAMHEHUS, MOHOMEpP, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COECAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XWUMHUH; MHPOBO33PEHUYECKUE 3HaAHUS,
JeXallue B OCHOBE NOHMUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH M
0e30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA,

C()OPMUPOBAHHOCTb YMEHUN BBIABIIATH XapaKTEpPHbIE NPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMUPOBAHHOCTh YMEHUN HCMOIb30BaTh XMUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpaIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YpPaBHEHUH XHUMHUYECKHX pEaKIuil,
U3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WUIOCTpAUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHHUH YyCTaHAaBIUBaTh NPUHAICKHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K ONPEAEIEHHOMY
KJlaccy/rpynmne coeAuHeHud (yriaeBOAOpOMbl, KHUCIOPOJ M a30TCOAEpIKaIlne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUS OTJAEJBHBIX OPraHMYECKUX BEIIECTB (3THJIEH, MPONWIIEH, alEeTUJIEH,
TWJICHTJIMKOJb, TIULEPUH, (eHOs, (GopManmbAerui, aueTalbIerul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHMsSI OMNPEICNATh BUABl XHMHUYECKOM CBSA3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. BytiiepoBa jisi 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJCTABUTENEH pPa3TMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, 3TUJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, aleTalbJeru, MypaBblHasi M YKCYCHasi KUCIOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJI0Ta), WIUTIOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKu;

chOpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHUS 110 XHUMHUYCCKAM
ypaBHEHHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU MPOJYKTOB PEAKITUN);

chOpMHUPOBAHHOCTh YMEHMI BIJIAJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCIOIb3YEMbIX B XUMUU TP U3YUCHUH BEIICCTB H
XUMUUYECKUX SBJICHUMN (HaOMI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS IS TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BaHUSI XUMHUUECKON
MOCy/I0Ol U Ja0OpaTOpPHBIM O00OpYyJOBaHUEM, a TaKXe NpaBuja OOpalleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh, YMCHHH TUITAHMPOBATh M BBINOJHATH XUMHUYCCKUU
AKCTIEPUMEHT (TIpEBpaIeHUs OPTaHUYECKUX BEIIECTB MIPU HArpeBaHUHM, MMOJTyUCHUE
ATUJIEHA U W3y4YEHUE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIMU OPTraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPH HArpeBaHHWH, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIleHUH C
BEIIECTBAMU M JIaOOPATOPHBIM OOOpPYJOBAHUEM, TMPEICTABISATh PE3YIbTAThI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIHUX
peakuuii u GOpPMyIUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHYECKHA aHAITU3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanu, UaTepHeT u Apyrux);



chOpMHPOBAHHOCT, ~ YMEHHMHA  COOJIO/IaTh  TpaBWIa  AKOJOTHYECKU
1I€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpaHEHHUsSI CBOETO 3JI0POBBS M OKPYIXKAIOMIEH MPHUPOIHOU Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMAsi cMbIci mokaszarensa [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JICUCTBHS HA OPraHU3M
YEJIOBEKA,;

JUIsl 00yYaronmxcsi ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CJETNBbIX M CJIa0OBHIASIIMX OOYyYaroIMXCs: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaitns s 3anucu XUMHYECKUX

dbopmy.

11 KJIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmmas W HeopraHuyeckas
XAMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TPEJACTABICHUM: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBIICHUU
npuposibl, B  (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(GYHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUISCKUX 3a1a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M IPUPOTHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUE MOHATUS (XUMUYECKHI 3JEMEHT, aTOM, W30ToIm, S-, p-, d-
AIIEKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKasi CBSA3b
(KOBaJIeHTHas1, MOHHAs, METAJTUYECKas, BOJOPO/IHAS ), KPUCTAIUIMYECKas PeIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMH, PaCTBOpP, DJIEKTPOIMUTHI, HEIICKTPOJIUTHI,
AIEKTPOJUTHYECKAST JUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XMMHUYECKOM peakiui, XUMHUYECKOE€ pPaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHUs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaunueckuii 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHUS] MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAILLICHUS YHEPTUU
pU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK XUMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHYCCKUX SBJICHUM, (DAKTOJIOTHMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30T1IaCHOM HCIIOJIh30BAHUN BAKHEUIIINX HEOPTAHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTE€pHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPHU
ONHMCAHUK HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

chOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMUYECKYIO CHUMBOJUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YpPaBHEHHM XMMHYECKUX  pEaKIui,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbId TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAs COJIA, TUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OINPEACNATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBs3M (KOBaJE€HTHAas, MOHHAs, METAJNIMYECKasi, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAsA, METAJUIMUECKas1), XapaKTep Cpebl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUMI yCTaHaBIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB I0 HMX COCTaBy K ONPEIEIEHHOMY KJaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUUYECKOTO 3aKoHa /[
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuonnueckoid CUCTEMBI
xumuueckux saemeHToB JI. M. MenaeneeBa, MCHOb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE opouTanmny, «IHEPreTUYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COEAMHEHUM
10 nepuojaam u rpymnmnam Ilepuogunyeckon cucteMsl XUMUYECKUX dieMeHToB 1. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  0OIIKE
XUMUYECKME CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEUIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIIEHUSI 3JIEMEHTOB, 0OpaTUMOCTH
pEaKlnH, yYaCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBJISATh ypaBHEHHUS PpEAKLUUN Ppa3IuUHbBIX
TUIIOB, TIOJTHBIE U COKpPAUIEHHBIC YPAaBHEHUS PEeaKIIUid HOHHOTO OOMEHA, yUUThIBas
YCJOBUS, IIPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLA;



c(OpMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBIM COCTAB pA3JMYHBIX HEOPIaHMYECKUX BEIIECTB, pAaCIO3HABATh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHHMYECCKUX
BEIIECTB;

chOpPMHUPOBAHHOCTh YMEHMH  pacKphiBaTh CYLIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEaKLN;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTH CKOPOCTU XUMUUYECKOU
peaKIMK OT Pa3IN4HbIX (AKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJyYEeHHs] CEPHOM KHCIIOTBHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPENCTABICHUM 00 OOIIMX HAyUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUI Ta30B
IPU XUMHYECKUX PEAKIMSIX, MACChl BEIIECTBA WJIM O0BbEMA ra30oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BbEMY OJHOTO M3 YYacCTBYIOIIHUX B PEAKIMU
BELIECTB, TEIJIOBOrO 3((}eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MpaBUjia MOJIb30BaHUS XUMUYECKOU
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMCHHWH TUTAHUPOBATh M BBIMOJHATH XUMHUYECKUN
HKCIIEPUMEHT (pa3jioKEHUE MEePOKCHIA BOAOPOJAA B MPUCYTCTBUU KaTalM3aTOpa,
ONpPEIENICHNE CpeAbl PacTBOPOB BEIIECTB C IOMOIIBK)  YHUBEPCAIBHOIO
WHJIMKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHMUYECKOW pEaKIInH,
peakiMy HOHHOTO OOMEHA, KayeCTBEHHbIE peaklMu Ha cyibdaT-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PELUIEHUE AKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metamby U «HemeTamibny) B COOTBETCTBUU C MPaBUIAMU TEXHUKHU
0e30macHOCTH TIPU OOpAIlEeHNUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTABIIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepUMEHTa B (GopMme 3ammucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKUUid U (OpMYyIMpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYyHUKaruu, UHTepHEeT U ApyTHX);



chOpMHPOBAHHOCT, ~ YMEHHMA  COOMIOATh  TpaBWiIa  AKOJOTHYECKU
1eJIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKpY’KalOIIel NPUPOAHON Cpeabl, OCO3HABAThH
OIMaCHOCTH BO3/ICHCTBHUS HA KUBBIC OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens II/JIK, mosicHAT, HAa TpuMepax CmocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB |
XAMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HaueHui JI. bpaitns s 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoubnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
. http://school-
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 )
collection.edu.ru
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenpHbIE YTIEBOIOPOIBI — aKAHbI 2 htp://school-
' beA y AOPOA collection.edu.ru
99 HenpenenbHbie yrieBoaopoabl: ajakeHsl, 5 1 http://school-
' aJIKaJIueHbI, aJJKUHBI collection.edu.ru
2.3 ApoMaTH4eCcKHe yIieBOI0POIbI 2 hitp:/fschool-
' P y AOPOL collection.edu.ru
54 [IpupoiHBIE HICTOYHUKH YIJIEBOJOPOJAOB U 3 1 http://school-
' UX nepepadboTka collection.edu.ru
Hroro no pazneny 13
Paznen 3. Kucinopoacoaepxamue oprannyeckue coeIuHeHust
http://school-
3.1 Cruptel. Denou 3 i
collection.edu.ru
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-
' CnoxHbie dGUpbI collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

33 YTaeBO/E 3 collection.edu.ru
Hroro no pazneny 13
Paznen 4. ‘A30Tc011ep>1camne OpraHuveckKue coeJHHeHUs

4.1 ’ AMUHBI. AMUHOKHUCIOTHI. benku 3 m‘m

collection.edu.ru

Hroro no paznery 3
Paspnean S. ‘BBICOKOMOHeKyJIﬂpHI)Ie COeIMHEeHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 %&ru
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoanuyecTBO 4acoB

Ne HaunmeHnoBaHue pa3ie/ioB U TeM DJIEeKTPOHHbBIE
n/n IporpaMmsl Beero Konrpoabnbsie IIpakTHuyeckue (uudposbIe)
padoTsI padoTI 00pa3oBar. pecypcbl
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 3 http://school-
' XAMHYECKUX 3eMenToB . 1. collection.edu.ru
Menneneena
19 Crpoenue BemecTBa. MHOrooOpasue 4 http://school-
' BEIIECTB collection.edu.ru
http://school-
1.3 XUMHUYECKUE PEAKIINU 6 1 1 }
collection.edu.ru
http://school-
Htoro mo paznen 13 .
pasaeiy collection.edu.ru
Pa3nea 2. Heoprannyeckasi xumust
http://school-
2.1 Merannbl 6 1 i
collection.edu.ru
http://school-
2.2 Hewmerannbl 9 1 1 .
collection.edu.ru
53 CBs13b HEOPraHUYECKUX U 5 http://school-
' OpraHUYECKHUX BEIIECTB collection.edu.ru
Pa3pen 3. XumMus u :Ku3Hb
http://school-
3.1 XuMus U )KU3Hb 4 .
collection.edu.ru
Ha3Banue moayJis
OBIIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME 34 2 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo 3
JIEKTPOHHBIE U (POBLIE
Ne i/ Tema ypoka 4yacoB P unpp
o0pa3oBaTe/bHbIE Pecypchbl
Bcero
1 [Ipenmer opraHn4eckoil XMMHUH, €€ BOSHUKHOBEHHUE, 1 http://school-
pa3BUTHE U 3HAYCHUE collection.edu.ru/catalog/rubr/
5 Teopust cTpoeHUs OpraHUYECKUX coenuHeHud A. M. 1 http://school-
ByTtneposa, €€ OCHOBHBIE MOJIOKEHUS collection.edu.ru/catalog/rubr/
[IpencraBienue o kinaccuukanu OpraHUNIeCKUX BEIIECTB. http://school
p://school-
3 Homenkiatypa (cucreMatuueckas) U TPUBUAIIbHBIE 1 -
ypa ( )nTp collection.edu.ru/catalog/rubr/
Ha3BaHUsI OPraHUYECKHUX BEILLECTB
4 AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKH ps 1 htp://school-
' P ’ pAA collection.edu.ru/catalog/rubr/
5 MertaH ¥ 3TaH — NPOCTEUIINE MTPEACTABUTENH AIKAHOB 1 http: fschool-
P P collection.edu.ru/catalog/rubr/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 hitp:/fschool-
' P ’ collection.edu.ru/catalog/rubr/
7 DTHIICH U TIPOMMIIEH — MPOCTEHIINE MPECTaBUTETH 1 http://school-
AJIKEHOB collection.edu.ru/catalog/rubr/
3 [IpakTuueckas padora Ne 1. «Ilonyuenue sTuieHa u 1 http://school-
W3y4YEHHUE Ero CBOMCTB) collection.edu.ru/catalog/rubr/
9 Anxanuensl. Byraauen-1,3 u metunOyraauen-1,3. 1 http://school-
[Tony4yeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI collection.edu.ru/catalog/rubr/
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,
. N http://school-
10 TOMOJIOTHUECKUN psijl. ALETHIIEH — IpOCTeHIIni 1

NpEaACTaBUTEIIb AJIKHHOB

collection.edu.ru/catalog/rubr/
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http://school-

11 Boruncnenus no ypaBHEHUIO XMMHUYECKOHN peakiuu .
P pearh collection.edu.ru/catalog/rubr/
12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTh apEHOB hitp:/fschool-
pEHbL yor. P collection.edu.ru/catalog/rubr/
13 ['enernueckas cBsi3b yIi€BOIOPOA0B, MPUHAICKAIIUX K http://school-
Pa3IMYHBIM KJlaccam collection.edu.ru/catalog/rubr/
[IpupoiHbIe UCTOYHUKH YTIJIEBOIOPOI0OB: IPUPOIHBIN ra3 u
14 NOITyTHBIE HEQTSHBIE ra3bl, HeYTh U MPOIYKTHI €& htlg Ao ol
Y ’ poay collection.edu.ru/catalog/rubr/
nepepaboTKu
[IpupoaHbIE UCTOYHUKH YTJIEBOJIOPOJIOB: IPUPOIHBIN a3 1 http://school
5 nttp://school-
15 MONMYyTHBIEC HEPTSIHBIC T'a3bl, HEYTH U MPOTYKTHI €€ -
Y ¢ ¢ POy collection.edu.ru/catalog/rubr/
nepepadoTKu
16 KoHnTponpHas pabora 1o pazaeny «YTIeBoI0pOabD hitp. fschool-
P P pasaeiy HOPOA collection.edu.ru/catalog/rubr/
17 MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb U TTUIEPUH hitp./fschool:
PTEL Hep collection.edu.ru/catalog/rubr/
18 IIpenenbHBIE OTHOATOMHBIE CIIMPTHI: METAHOJI U ATAHOJL. http://school-
Bonpopoanas cBsizb collection.edu.ru/catalog/rubr/
19 @deHouI: CTpOEHUE MOJIEKYIIbI, (PU3UYECKHE U XUMHUECKUE http://school-
CBOMCTBA, IPUMEHEHHUE collection.edu.ru/catalog/rubr/
20 Anpaeruzpl: popManIbAeTU U aleTalbIerui. AIeTOH titp./ischool:
AICTHIBL: ©OP AICTHAL T att ACTHAL AT collection.edu.ru/catalog/rubr/
21 O1HOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI: http://school-
MypaBbUHAsA U YKCYyCHas collection.edu.ru/catalog/rubr/
99 [Ipaktuueckas padora Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM http://school-
KHUCJIOTBD) collection.edu.ru/catalog/rubr/
93 CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK TIPEICTaBUTEIIN http://school-

BBICIIHUX Kap6OHOBLIX KHUCJIOT

collection.edu.ru/catalog/rubr/
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Mkia KaK COJIM BBICHINX Kap60HOBLIX KHCJIOT, UX MOIOIICC

http://school-

24 1 -
JeICTBHE collection.edu.ru/catalog/rubr/
o5 CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1 http://school-
I'maponus cinoxHBIX 3GHPOB collection.edu.ru/catalog/rubr/
http://school-
26 JKupsl: runpoaus, eHEeHue, OMOJIOrHYECKast POJIb KUPO 1 ;
PPbl: THAPOIHS, TPHMEHCHHE, DHOTIOTHT % POITL HKHpOB collection.edu.ru/catalog/rubr/
97 YrieBoasl: cocTas, Kiaccudukaims. BaxHeimme 1 http://school-
NpeCTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a collection.edu.ru/catalog/rubr/
http://school-
28 Kpaxman v memmoso3a Kak TpUpOIHbIC TOTUMEDPHI 1 -
P H PHPOR P collection.edu.ru/catalog/rubr/
29 KonTponbhas pabota no pazneny «Kucnopoacoaepskariue 1 http://school-
OpraHUYECKHUE COCAUHEHUS collection.edu.ru/catalog/rubr/
http://school-
30 AMWHBI: METHJIAMUH W aHWJIUH 1 APL./ISCNO0™
collection.edu.ru/catalog/rubr/
31 AMHMHOKHUCIIOTHI KaKk aM(pOTEPHBIEC OPraHUYECKHE 1 http://school-
COCIMHEHMS, NX OnoJiorudeckoe 3HaueHue. Ilentuant collection.edu.ru/catalog/rubr/
http://school-
32 benku xak mpupoiHbIe BEICOKOMOJIEKYIISIPHBIE COSAMHE 1 -
PHPOA YIUPHbL AHHCHHA collection.edu.ru/catalog/rubr/
33 OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 http://school-
COCIMHEHNH collection.edu.ru/catalog/rubr/
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 http://school-
coenuHeHui. [lmacTmaccsl, kKayuyyku, BOJIOKHA collection.edu.ru/catalog/rubr/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akoH u [lepronnueckas
cHUcTeMa XMMUYEeCKuX 351emMeHToB /1. M.
MeHneneena, X CBsA3b C COBPEMEHHOM
TEOpHUel CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M KX COCTMHCHUI
0 rpynnam M nepuojam. 3HauyeHue
MEPUOANYECKOTO 3aKOHA 1 CUCTEMBI
xumuueckux anemenToB /.M. MeHneneesa B
pPa3BUTUHU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKast CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOU CBsi3U. BogopoaHas cBs3b
BanenTHOCTh. DJAEKTPOOTPULIATENBHOCTb.
Cremnenb okucienus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 10715 BEILLIECTBA B pacTBOPE

http://school-collection.edu.ru

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COECTHMHECHMI.

http://school-collection.edu.ru
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I'enernueckas cBI3b HCOPraHN4YCCKUX
BCUICCTB, pAa3JIMYHBIX KJIACCOB

Knaccudukanus XuMu4ecKux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U NIPEBPAILICHUS SJHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

http://school-collection.edu.ru

10

11

12

CkopocTtb peakiuu. OOpaTuMbIe peakiuy.
XUMHUYECKOE PABHOBECHE

[Tpaktuyeckas padora Ne 1. « Biousiaue
pas3In4YHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
[MousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peakiiu noHHoro ooMeHa.

T HUAPOJIN3 OPraHUYCCKUX U HCOPIraHUYICCKHUX

BCIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

13

Kontposbnas pabota mo pasaery
«TeopeTnyeckre OCHOBbI XUMUW»

http://school-collection.edu.ru

14

MeTaJ'IJ'ILI, HX ITOJIOKCHHEC B HepHOHquCKOﬁ

CHCTEME XMMHYECKHX d1eMeHToB J[. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOKWCTBa
METaJIJIOB

http://school-collection.edu.ru

15

CI1aBel METAJLIOB. SHeKTpOXI/IMI/ILICCKI/Iﬁ

http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

PAI HAIIPSKEHUN METaJIOB

16

17

XHUMHYecKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJIlOMUHUN) U UX COCAMHEHUHN
XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCTUHEHUN

http://school-collection.edu.ru

http://school-collection.edu.ru

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHUN

http://school-collection.edu.ru

19

20

21

22

[IpakTuueckast padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertamib»"

Hewmeranmbl, ux nonoxxeHue B
[lepuonnueckoi cucTreMe XUMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)
XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeJUHEHUU

http://school-collection.edu.ru

http://school-collection.edu.ru
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23

24

25

XuMHYecKue cBocTBa a30Ta, pocodpa u ux
COeTMHEHNN

XHUMHUUYECKUE CBOMCTBA yIiIepoa, KpEMHUs
U UX COCTUHECHUN

[IpruMeHeHrne BaKHEUIIINX HEMETAIUIOB U UX
COEeIUHEHUN

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

26

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TEMC «HCMeTaJ'IJ'II)I)). BI)I‘-II/ICJ'IGHI/ISI 10

http://school-collection.edu.ru
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YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

28

29

[IpakTuyeckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
"HemeTtanst"»

KOHTpOJ’ILHaH pa60Ta o TeMaM «MeTaJIbDy
n «Hemeranaen
Heopr AHUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.

Heopr AHUYCCKHEC U OPTaHUYCCKUC
OCHOBAHHUA

http://school-collection.edu.ru

http://school-collection.edu.ru

http://school-collection.edu.ru

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHEeHus. [ eHeTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

http://school-collection.edu.ru

31

POJ'II) XUMHHU B O6€CHC‘-ICHI/II/I
9KOJIOTHYECKOH, SJHEPTeTUICCKON U
MUIIEBON O€30MaCHOCTH, PA3BUTHHI
M€eIUIIMHBI

http://school-collection.edu.ru

32

33

[IpencraBnenus 00 00X HAYYHBIX
MPUHIUIIAX TPOMBIIIIEHHOTO TOJIYYSHUS
Ba)XKHEUIIINX BEIIECTB

YenoBek B MHUPE BCIIECCTB U MATCPHUAJTIOB

http://school-collection.edu.ru

http://school-collection.edu.ru

34

XHUMHS U 300pOBbE YEIIOBEKA

http://school-collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 0011ecTBo
«3narensctBO «IIpocBemeHue»
» Xumus, 11 xmace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCcTBO

((HB,ZI&TGJIBCTBO «HpOCBGHlGHI/IG»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Beenute 1. O.C.I'abpuesnsn, I'.I'.JIpicoBa «Xumust Meroandeckoe nocooue —
6a30BbIi ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mast XuMus B TeCTax, 3agadax,
ynpaxknenusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 10 kmacc:
KoHTposbHbIe ¥ TpoBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 10 kiacc:

Hacronbnas kaura nns yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HMHTEPHET
http://him.1september.ru Equnas xomnekmus LIOP: TIpeameTHas KouteKus

«XUMUID



http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
sKkcriepuMeHThl: xumus. Komnexmus Poccuiickoro o61ieo6pa3oBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onumiiana nKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMUsI: 3JICKTPOHHBIA YUCOHUK 151
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YU4COHUK

http://www hemi.nsu.ru OTKpeITHII KOJDISIK: XUMUS
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