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HOACHUTEJIBHASA3SAIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeIHEro oO0mero o0pa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOll 00pa30BaTENbHOW MPOrPaMMbl CpPEJHEro o0IIero oOpa3oBaHUs
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOoro mpeamera «XuMus» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoii
denepann, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE MPOrPAMMbI, HOCHOBHBIX
nonoxenul «Crtparernu pa3zButus BocnuTaHus B Poccuiickoit ®denepanuu Ha
nepuoj 1o 2025 rona» (Pacnopsokenue [paButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K ONPEIEICHUIO
oO1elt cTpareruu 00y4ueHus, BOCIUTAHUS U PA3BUTHUSL OOYUYaIOIIMXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbHble nojoxkeHus @I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3YyIbTATOB OOyUYeHUST U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEeIbHON  OpraHu3aluM, SBISICTCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTallOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEHM, NPUCYIIUX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YeJI0BEeKa, a TaK)Ke SKOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY3/I0POBBIO
U IpUpOIHOHN cpene. Peanusyercs xumudeckoe oOpa3oBaHHME OOyYarolIMXCs Ha
YpPOBHE CpEIHEero oO0Iero oOpa30BaHHSA CpPEACTBAMH yYeOHOro mpeaMeTa
«Xumus», colepKaHue U MOCTPOEHUE KOTOPOro ONpEeNeieHbl B MPOrpaMMe IO
XUMUHU C YYETOM CIIeUU(PUKN HAYKU XUMUH, €€ 3HAUCHUS B MIO3HAHUU MPUPOJIbI U B
MaTepHAIbHON KU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIMX IeJIeH M MPUHIIUIIOB,
XapaKTepU3yIOIIUX  COBPEMEHHOE  COCTOSIHUECHCTEMBI ~ CpPEIHEero  OOIIero
oOpazoBanus B Poccuiickoit denepanum.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT OCOOyI0 POJb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3[JaHUHU HOBOM 0a3bl MaTEpUAIbLHOM KYJBTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (JOPMUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBILIICHUS,B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’XKAIOLIEM MHPE KaK O €IWHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOIEHCTBYS C APYTMMHM €CTECTBEHHBIMU HAYKaMH, XMMUS CTajla
HEOTHEMJIEMONYACTBIOMUPOBOI KYJIBTYPhl, HEOOXOJAUMBIM YCIOBHEM YCIIEITHOTO
Tpyda M XU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HallpaBlieHA HAa pelIeHue
rJI00aNBHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEIOBEUECTBA — ChIPbEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKON 0€3011aCHOCTH U OXPAHBI 30POBbSL.

B cooTtBercTBUM ¢ OOmIMMM LENSMHA W TMPUHIMIIAMH CPEAHETO OOIIETo
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30Bblli YPOBEHb
W3Y4YEHUs1) OPUEHTUPOBAHO NPEHMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpHEHTHPOB, YCIEHUIHOIO BKJIIOUEHHS B JKU3Hb COLMYMA, IPOJOJDKEHUS
o0Opa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBsIoUMUTIPEIMETAC X UMUSINABIIAIOTCSI0a30BbIEKYPChI—
«Oprannyeckas xuMus» U «OOmAas ¥ HeopraHMYecKas XUMHSD», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cCHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIOYEHUEM 3HAHUI U3 O0IIed XUMUM) U
OpraHn4YeCcKON Xumuu. POpMUPOBAHUE NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUU
npeaMeTa 00€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpaszus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranndeckas xumusi» u «OOmas u
HEOpraHuyeckas XuUMUus» CPOpMHUpPOBaHA B MPOrpaMMe IO XHMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3Yy4YEeHHI0O Yy4eOHOro wmarepuana U oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DJIEKTPOHHBIX
OpeICTaBICHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB J0 CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COEOUWHEHHMI. B Kypce OpraHnyecko XWUMHHM IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs MEpBOHAYAIHHBIC
IpPEICTaBICHUS O XUMUYECKOMN CBSI3U, KJIACCU(PUKAIMOHHBIX MMPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEAKLINH.

[log HOBBIM yriaom 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO o0OIIero oOpa3oBaHus
TEOPETUUECKH MaTepuadl M (aKTOJIOTMYECKHE CBEICHHUS O BEIIeCTBax U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOImas v HeopraHuyeckas
XUMHS» 0OyYarolMMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NePUOIUYECKOT03aKOHACOOIETEOPETUYECKUXUMETOI0JI0THYECKUXTTO3UIIUH,



ryoKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH 53TOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH U MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BELIECTBAX, UX COCTaBe, CTPOCHHH,
CBOMCTBax W MPUMEHEHHH, a TAKKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MNpOTeKaHus JononHsercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTAMHU COJICPXKAHUS, HMEIOIIMMHU KYyJbTYpOJIOTUYECKUNH U TMPHUKIAIHOM
Xapaktep. OTH 3HaHUS CIOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMHH CAPYTHMH
HayKaMU, PaCKpbIBAIOT €€ POJib B MTO3HABATEIILHON U MPAKTUYECKOMN JIesATEIHbHOCTU
YeJI0BEeKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAaXEHUS K TIPOLIECCY TBOpPYECTBA B
00JacTl TEOPUU U MPAKTUYECKUX MPUIOKECHUM XUMHH, MTOMOTAIOT BBITYCKHHUKY
OpUEHTHPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX MpoOIeMax,
CBSA3aHHBIX C XMUMHEH, KPUTUYECKA OCMBICIUBATH MHPOPMAIIMIO U TPUMEHSThH €€
JUTSl TIOTIOJIHEHUSI 3HAHUM, PENICHUS HHTEIUICKTYalIbHBIX M JKCIEPUMEHTAIBHBIX
UCCIIEIOBATENbCKUX 3aJad. B 1menom conepkanue ydeOHOro mpeamMera «XuMHs»
JAHHOTO YPOBHS HM3Y4YEHHUS OPHEHTUPOBAHO HadOPMHUPOBAHHE Yy OOYYAIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI AJII MOHMUMAaHUA (PUIOCO(MCKUX HACH, TaKUX Kak:
MaTepuaibHOE  €IMHCTBO  HEOPraHMYECKOr0 U OpPraHUYecKOro  MHpa,
00yCIJIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTb
MPUPOIHBIX SBJICHUA MYTEM SKCIEPUMEHTa W PEIICHUS MPOTUBOPEUHUN MEXKTY
HOBBIMU (paKTaMU U TEOPETHUYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJTU XUMHUH B
pElIEHUH  JKOJIOTMYECKMX  MpodjieM, a Takke MpoldieM  cOepekeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHMsI HOBBIX TEXHOJIOTUI U MaTepUasoB.

B nmmane pemeHus 3amad  BOCHUTAHUS, pPAa3BUTHUA U COIMAIM3AlUA
oOydaromuxcsi MPUHATBIE TPOTPAMMON IO XUMHH TOIXOABl K OMpEAeTICHUIO
COJEp)KaHUsI ¥ TIOCTPOCHHUS TIpeaAMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX JCUCTBUHN, UMEIOMNUX 0a30BOE 3HAYCHHUE JISIPA3TUIHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUus Tpo0sieM, IOUCKA, aHaiu3a Hu 00padoTKH
uHbOpMAIIUK, HEOOXOAUMBIXIUISI MPUOOPETEHUs OMbITa MPAKTUYECKON U
MCCIIEIOBATENIbCKON JEATENIbHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B TIO3HAHHUHU
XUMHH.

B mnpaktuke mnpemnomaBaHWs XWUMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TAK ¥ Ha YPOBHE CPEIHETO 00IIEero o0pa3oBaHus, IPU OMPEICICHUH
COJIEP)KATEIbHON XapaKTEpUCTUKU IIeJied HM3ydeHHUs TpeaMeTa HampaBlICHUEM
MIEPBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
JEsITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOANYECKOW TOYKHM 3PEHMUS TAKOW IOAXOJ K OIPEACIIEHHUIO LEIEU H3YyYEHUS
IpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.



CorracHOJaHHOUTOYKE3PECHUSTIABHBIMUTICIIMUN3YYCHUSATIPEIMETA
«XumusiyaabazoBomypoBHe(10—-11kJ1.)BIsIOTCS:

e (QopMupoBaHue CHCTEMBl XWMHYECKMX 3HAHWWA KaK BaKHEUIEH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOW
JeKaT KITIOYEBBIC MOHATHSA, (YyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEr
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIINX MECTO B TIPUPOJIC, B MPAKTHUUECKON 1 TTOBCEAHEBHOM JKU3HU;

e Pa3BUTHEYMEHHUUHCIIOCOOOBACATEIHLHOCTH,CBI3aHHBIXCHAOIIOICHUEMHU
OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COONIOJCHUEM  TMPaBUI
0€30I1acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsiny ¢ atuMm, coaepskaTenbHas XapaKTepUCTHKA IeNIel U 3a7a9 U3YUCHHS
peaIMeTa B IpOorpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHUC
HOBBIMHM TPUOPUTETAMHU B CHUCTEME CpefHero oomiero odpazoBanus. CeroaHs B
MPErnoJaBaHU XUMHUH B OOJIbIIIEH CTETIEHU OTIAETCS MPEOYTCHUETPAKTHIECKOM
KOMITOHEHTE COJEpXaHUs OOy4YeHHUsS, OpPHUCHTUPOBAHHOW HA TOJTOTOBKY
BBIITYCKHUKAa 0011e00pa30BaTeIbHON OpraHu3aluu, BJIAJCIONIEr0 HE HabOpoM
3HaHWM, a (PYHKIIMOHATBLHONW TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOTO TIOJyYEHUS 3HAHWUW U MPUMEHEHHUS MX B PEaTbHOM KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a]1ad.

B cBs3m ¢ 3TUM TpU U3Y4YEHUU TpeaMeTa «XHUMHS» JTOMUHHUPYIOIICe
3HaUYEHUE NMPUOOPETAIOT TAKKE 1IEJIU U 33]Ia4H, KaK:

ajanTamys 00y4yaroluXxcsi K YCIOBUSAM JIMHAMUYHO PA3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX YKU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMCHECHHUEM;

dbopMupoBaHre y OOYYalOmMXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi PA3IMYHBIX BHJIOB
JeSATEILHOCTH: PEIIeHHs poOJieM, MOMCKa, aHaIu3a U 00paboTKu MH(POPMAIIUH,
HEOOXOMUMBIX JUIsI TIPUOOPETEHHUS ONbITa ACATCIBHOCTH, KOTOpas 3aHUMaeT
BaKHOE MECTO B TIO3HAHUW XMUMUH, a TAKXKE TSI OLICHKH C TTO3UITUHIKOIOTHICCKOM
0€30MacHOCTH XapakTepa BIUSHUS BEHIECTB M XUMHYECKHX TIPOIIECCOB Ha
OpraHu3M YeJIOBEeKa U MPUPOIHYIO CPELY;



pa3BUTHE I[O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYalbHbIX M TBOPUYECKHUX
CIOCOOHOCTENO0YUAIOIINXCS1: CITIOCOOHOCTUCAMOCTOS TEIbHONMPHUOOPETATHHOBEIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOUCKA M aHaln3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(MOPMAIIUU XUMUYECKOTO COJIEPKaHUS;

(bopMHpOBaHUENPA3BUTUEYO0YUAIOIIUXCAACCOIUATUBHOTOMIIOTUYECKOTO
MBIILJIEHU S, HA0II0AATeIbHOCTH,COOPAHHOCTH,aKKYPATHOCTH,KOTOPBICOCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MpPH IJIAHUPOBAHHUH W TPOBEACHUH XUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy oOydaroumxcss YyOeXKAEHHOCTH B  T'YMaHHCTHYECKOU
HAINPaBJICHHOCTH XMMHH, €€ BaXXHOW POJM B PEHICHUH IIOOANIBHBIX MpoOJieM
palOHaIBHOIO MPUPOAOIOIB30BAHNS, OMOJIHEHNUS SJHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOTUMOCTH OEpeKHOTO
OTHOIICHUS K TPHUPOJIE M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl MOJIyYEHHBIX 3HAHUM A1 NPUHATHS TPaMOTHBIX pELICHUH B
CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOHOM mnaHe cpeaHero ooOmero oOpa3oBaHHUs NpeAMET «XUMUS)
0a30BOr0 ypOBHS BXOJHUT B COCTaB NMpeAMETHOM obnactu «EcTecTBEHHO-HAay4YHBIE
OPEIMETHD).

OO61iee yncao4acoB, OTBEACHHBIXAJIS U3YUYEHHUS] XUMHUH, HA 0a30BOM YPOBHE
cpeaHero oouiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Henernto).



COIJEP KAHUEOBYYEHUA
10 KITACC
OPTAHUYECKASAXUMUA

Teopern4eckneoCHOBBIOPTraHNYECKONXUMUH

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepHajoB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHNTA. M. BytnepoBa, e€ocHoBHbIETIONOXKEHUS. CTPyKTypHBIEPOPMYIIBI
OpPraHMYECKMX BemecTB. [ omomorusi, wu3zoMepus. XuMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBnenue o kiaccupuKaluyd OpraHuyecKkux BemecTB. HomeHknarypa
OpraHUYEeCKUX COCIMHEHHHA (CHCTEMaThyecKas)) M TpPUBHAJIBHBIC HAa3BaHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB M HX MpPEBpaIlCHUIl:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHUYECKUX BEILIECTB, HAOIIOACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpY HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBogopoasl

AJNKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKMH psA. MeraH M 3TaH —
OpocTeiline NpeACTaBUTENN aJKaHOB: (PU3MYECKME M XMMHUUYECKHE CBOWCTBa
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKIEHHE B MPUPOJE, MOJyuyeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUHN pAN. DTUJIEH U IMPONUIEH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOrN€HUPOBAHMS, THApATalUd, OKUCICHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanauensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusauuu). [lonydeHue CHHTETHYECKOTO
KaydyKa 1 pE3UHBI.

AJIKUHBI:COCTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTUYECKUM Psifl. ALIETHIICH
— MPOCTEUIINNA TNPEICTaBUTENb AJKUHOB: COCTaB, CTpOECHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pEakUMM T'MAPUPOBAHUS, raJOT€HUPOBAHUS, TMAPATALINH,
TOpEHUs), OJyUYEHUE U TPUMEHEHUE.

Apensl. benzoin: cocrtaB, cTpoeHue, (pU3MUECKME U XUMHUYECKHE CBOWCTBA
(peakuu rajoreHupOBaHMS W HUTPOBAHUSA), MOJIYyYEHUE U IpUMEHEeHUE. 10.1yon:
cocmas, cmpoeHue,  uauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUAUHUMPOBAHUS), NOIyYeHueunpumeHerue. TOKCHIHOCTh



apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAMH, MPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHMKH YTI€BOAOPOAOB. [IpupoaHBIii Ta3 W MOMYyTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKU), nupoiu3. I[lpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILICHHOCTH U B ObITy. KameHHbIi
YTOJIb U NPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
03HAaKOMJICHHECOOpa3IaMUILIACTMACC,KaydyKOBUPE3UHbI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOJEIMPOBAHUE  MOJIEKYJ  YIJEBOJOPOJAOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUUYECKON pabOThl: MOTyYeHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnrie3amgaun.

Bbluucinenuss Mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WM INPOAYKTa PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:xkamueoprannyecKuecoeAuHEeHUs

[IpenenpHple OOHOATOMHBIE CHUPTBHL. METAaHON W JTaHOJ: CTPOCHHUE,
(¢u3nueckue M XHUMHYECKME CBOMCTBA (peakUMH C AaKTUBHBIMH METaJlJIaMH,
rajJJor€HOBOJIOPO/IAMHU, TOpPEHHUE), MNpUMEHeHHe. BoaoponHble CBS3M  MEXITY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJa ¥ ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble€  COMPTHL. OJTWICHIJIMKOIb W  TIIMLIEPHH: CTPOCHHE,
¢uznueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHAs peaklMs Ha MHOroaToOMHbIe cHUpThl). JlelicTBue Ha
opranusM yesnoseka. [I[pumenenne rauuepuHa u TUIICHIJIMKOJIS.

DeHOJI:CTPOCHUEMOJIEKYIIbL, (PU3NYECKUENX UMUYECKUECBOMCTRA.
Tokcuunoctbdenona. lIpumenennedenona.

Anpperunpl M kemouwvl., DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
(¢u3nuecKkue W XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKLMH), IOJyYCHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MIpeebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAS NYKCYyCHAs
KHUCIIOTBI: CTPOEHUE, (U3NUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIUeE IS
Kjlacca KHUCJIOT, peakuus »Tepuukanuu), TMOJy4YeHHE U I[PUMEHEHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBHE.

CnoxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cnoxHbIx3(upoB. Kupsl.I uaponuzxxupos.[I[pumenenuexxupos.buonorndyeckas

POJIb )KUPOB.



VYrneBoapl:  coctaB, KjaccuuKanus ~— yriaeBoAoB  (MOHO-, JAU- H
noyimcaxapuibl). [ I0k03a — MpocTeNInii MOHOCaXapua: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJbI, (U3MUECKHUEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuiom Meau(ll), oxkuciieHne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TJIOKO3bl), HaXOXKJEHUE B MPHUPOAE, MPUMEHEHHE,
ouonoruyeckas posb. @otocunres3. pykTo3a Kak ©30Mep IITIOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nonuMmepbl. CTpoeHue Kpaxmaia U
neunosio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmasia (THUApPOIH3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W HMX MPEBPALCHUM:
IpoBe/icHHe, HAOJIOJICHUE W ONHMCAHUE JI€MOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CHUPTOB, KAUECTBEHHbIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE AITAHOJA
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJAEWUCTBHE TJIHUIEpPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBHEe Kpaxmaiaa C HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnpiezanaun.

Bbluncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuumu (Maccel, oO0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTAa PEaKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaepKamueopraHn4eCcKueCcoe IMHEHN.

AMMHOKHCIIOTHI KaK aM(OTepHbIe OpraHudeckue coequHeHus. Guznueckuen
XUMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe riuiuHa). buosorudeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak NOpHUpPOIHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. l[lepBuuHas,
BTOpUYHAsE U TpETUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB W HX MPEBpalICHUI:
HaOJII0JICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokomMoIeKyJIsSIpHbIECOCANHEHUSI

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEIHSST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIU U MOJUKOHAEHCALUS.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3laMu MPUPOIAHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB.

MexXnpeaMeTHBIECBS3H.



Peanmszanusimexnpe IMETHBIXCBA3EUITPUA3YYCHUMOPTaHUYECKOMXUMUNB
10 xjacce OCyIIECTBISETCS 4YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHUM, TaK M TOHSITHH, SBJISIOMIMUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MTOHATHS: ABJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOPHSs, aHAIN3, CHHTE3, KIACCH(PUKAINS, MEPUOANIHOCTh, HAOIIOJICHHE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIETUPOBAHHE.

®dusuka: MaTepus, DSHEpPrus, Macca, aToM, DOJEKTPOH, MOJeKya,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMONOTHMYECKH AaKTUBHBIE BelIecTBa (OENKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHbIE MOPOABI, MOJIE3HbIE UCKONAeMbl€, TOILIUBO,
PECYPCBL.

TexHomorus: mNHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHATHLHOTO THTAHUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIMAANHEOPT AHUYECKAAXUMUA

TeopeTu4ecKHEOCHOBbIXUMUM

XUMUYECKH dIeMeHT. AToM. Sapo aroMa, U30TONBI. JIEKTPOHHAas
000JI0YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHHs JJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepnognueckuil 3akoH U Ilepuoguyeckas cucTeMa XMUMHYECKHUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b NMEpUOANYECKOrO 3aKoHA U [lepmoamyeckoil CuCTEMbI
xuMudeckux a3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpHUOJaM.
3HavYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJICHTHasi HEMOJSIpHAs W MOJISIpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBII U JOHOPHO-
aKkIenTopHblil). BomopomHas cBsi3b. BajneHTHOCTb. DJIEKTPOOTPUILIATEIIBHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[ToraTneonucnepcHpIxcucTemMax. MICTHHHBIENKOIIITON THBIE PACTBOPHI.
MaccoBasnosiBEeCTBaBPaCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [ €HeTHyeckas CBSI3b HEOPraHUYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckas — peakuus.  Kiaccudukanus  XMMHYECKUX — peakuuid B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peaklmH, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOE paBHOBecHne. @DaKTOpbl, BIMSIOIIAE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutrnyeckasauccouuanus. CuiabHblencnadpieanekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IEITOYHAS.

OKHCIUTETBHO-BOCCTAaHOBUTEIIBHBIEPEAKIIHH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
nemoHcTpauus Tadiaun «llepuoaudeckas cuctema XUMHYECKUX ieMeHToB 1. U.
MenneneeBa», U3ydeHHE MOJENIEH KPUCTAIIMYECKMX PEIIETOK, HAOII0JEHUE U
ONHCaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yio’KEHUE MEPOKCHIA
BOJOPOJa B MPUCYTCTBUU KaTAJIN3aTOPA, ONPEIEICHUE CPENBl PACTBOPOB BEILIECTB
C TOMOLIBIO YHUBEPCAIBHOTO HHJMUKATOpPa, pEaKIUd HOHHOrOo OOMeHa),
IpOBEJCHUE MPAKTHUECKON paboThl «BiusHue pa3nuuHbIX (GakTOpOB HAa CKOPOCTH
XUMHUYECKOU pEaKLIUm.

Pacuérnbresanaum.

Pacu€érsl 10 ypaBHEHUSM XMMHMYECKHMX pEAaKLUHUW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM ITOHATHS «MACCOBAs
JIOJISI BELECTBAY.

Heopranuveckassxumus

Hemeranner. Ilosnoxxenne HemetauioB B llepuoamueckoir  cucrteme
xuMuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyeckre CBOMCTBA HEMETAJIOB. AJUIOTPOINHS HEMETAUIOB (Ha IpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIUX HEMETAUIOB (TaJlor€HOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHMs)) M UX  COCIMHEHUUA  (OKCHUIIOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN ).

[IprmeHeHnEeBaKHEUILIMXHEMETATUIOBUNX COCTUHEHU .



Merambl. [lonoxenue meramioB B llepuoguyueckoi cCUCTEME XUMHYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JIOUEK
aToMoB MetaiioB. OOmue ¢usnueckne cBoicTBa MeTaIoB. CIUTaBBI METAJLIOB.
DNEeKTPOXUMHYECKHUI psAJl HAIPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHUH, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIbHbBIE METOJbl H3YyYE€HHS BEIIECTB M HX IPEBpAIICHUMN:
M3YYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
OKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JIEHUEe W OIHMCAHHE JIEeMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJACHCTBHE TUJIPOKCHUIA AIFOMUHUS C PAaCTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUJIOB).

Pacuérnrie3amgaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJTHO
W3 BEIIECTB UMEET IPUMECH.

XUMHUSAMKH3Hb

Ponp xuMum B 00ecCIieYeHHH 3KOJIOTHYECKOM, YHEPTreTHUECKON W IHIIECBOM
0€30I1aCHOCTH, Pa3BUTHH MEIUIUHBL. [IOHATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUU.

[IpencraBiennss 00 OOMMX HAYYHBIX IPUHIMIIAX  ITPOMBIILICHHOTO
MTOJIYYECHUSI BaXKHEUIIINX BEIIECTB.

YemoBek B MHUPE BEIIECTB U MATEPHUATIOB: BAXKHEUIIME CTPOUTEIIBHBIC
MaTepUayibl, KOHCTPYKIIMOHHBIC MaTepUajbl, KpacKdh, CTEKJIO, KEepaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yaoOpeHusl.

XuMHUSIT U 3I0pOBBE YEIIOBEKA: MpaBWJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
penapaToB, IMpaBuiia OE30IMaCHOTO HCIIOJIB30BaHUS IIPEnapaToB OBITOBON XUMHHUB
IIOBCEIHEBHOM JKU3HH.

MexXnpeaMeTHBIECBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3ydYeHHMH OO0mmed u
HEOpraHn4eckord XuMuM B 11 Kiacce OCyIIeCTBISETCS Yepe3 MCMOIb30BAaHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHITHH, SBISIOIIMXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KIacCH(pUKAIUsI, IEepUOIUIHOCTb, HAOIIOICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.



®du3uKa: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUYECKUE BEIMYMHBI U CIUHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buonorusi:  knmerka, opraHu3M, S3KOcHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TOJIE3HBIC UCKOTIAeMbIC, TOILIMBO,
peCypCHlI.

TexHomorus: XMMHUUYECKasi MPOMBIIUIEHHOCTh, METALUIYPIus, MPOU3BOIACTBO
CTPOUTEJIBHBIX MAaTEPUAIOB, CEIbCKOXO34MCTBEHHOE MPOU3BOJICTBO, IIHIIECBAS
IMPOMBIIIJIEHHOCTh,  (hapMalrleBTUYeCKass  MPOMBIIIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XM
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4JaronMMuUcsl MpOrpaMM CpelHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrPAMM CPEIHErO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IpeamMeTa «XHUMHS» Ha YPOBHE CPETHErO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE!

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HATMYUEMOTUBAIIMUKOOYUYCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaloluXcsi PYKOBOJACTBOBAThCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIM4YUE TTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS TOCTUTAIOTCS B
€MHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIBbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIEeCcTBa, MPUHITHIMU B OOIIECTBE
HOpMaMM U TpaBWIaMd  [OBEIEHHS,  CIOCOOCTBYIOIIMMH  IPOLIECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJaronuxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSD» OTPaXKarT
c(OPMHPOBAHHOCTh OMbBITA MO3HABATEILHON M TMPAKTHYECKOW EATETHLHOCTH
00yJaromuXcsl MO peaau3aliy TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTH:

1) rpakIaHCKOTOBOCTIMTAHMS:

OCO3HaHUS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPaBOIOPSIKY;

NpEACTaBICHUSI O COIMAIBHBIX HOpPMax U TNpaBUaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHWs], JIOTUKY U
apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUOB YUEOHOU NEATEIBHOCTH;

2) MATPUOTHYECKOTOBOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPHUH U MPAKTHUYECKOTO
NPUMEHEHUSI XHUMHUH, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAaOJMIOAEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpPECA W II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHM M IIOCIEAYIOLIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOTOBOCTIUTAHUSI

HPaBCTBEHHOTI'OCO3HAHMS,3TUYECKOTOTIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIECHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THUX
HOCTYIIKOB;

4) hpopMHUPOBAHUSIKYJIbTYPHI3I0POBHSI:

NOHMMaHUsl IEHHOCTeH 370poBoro U 0Oe3omacHoro obOpasza KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns mpaBui O€30MacHOro OOpalleHusi ¢ BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TPaBWJl HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€301acHOT0 MOBECHUS B CUTYALUsIX, YTPOXKAIOLIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUSl MOCHEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) TpyA0BOTOBOCIIATAHMSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
JESATETPHOCTH, OOINECTBEHHO TIOJIE3HON, TBOPUECKOW W  JIPYyrUX  BUJAX
NeSTeNIbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Y4YacTUE B PEIICHUWH MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Npodeccuil pa3inyHoro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUI 10 XUMUMU;

YBOXEHUA K TPyLy, JIOJIM TPyAa U pe3yibTaTaM TPYIOBOH JEATEIbHOCTH;

TrOTOBHOCTUKOCO3HAHHOMYBBIOOPYHH/IMBU Ty aJIbHOUTPACKTOPUU
oOpasoBanusi, Oyaymied mpodeccuu W peam3aiuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) IK0JI0THYEeCKOTOBOCTTUTAHUS:

AKOJIOTMYECKU LEIECO00pa3HOr0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIOOANBFHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOIHON U COLIMAIBHON CPEJIBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIONb30BaHUA JOCTHXKEHUWA XUMHHM IS
pelIeHs] BONPOCOB PALIMOHAIILHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOJHON Ccpelie, YMEHHsS IMPOTrHO3UPOBATh HEOIArONPUSITHBIE SKOJIOTUYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh HX;

HaJU4Ms Pa3BUTOrO SKOJIOTHYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeSATENbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIIBHONW, KOMMYHUKATHBHOW M COLMAJIBHOU
IOPAaKTHKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO NPOTUBOCTOSTH MHJICOJIOTUU
xemopoouu;

7) IEHHOCTHHAYYHOT OTIO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

MOHUMaHUs CHeUU(PUKH XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GOpMHpPOBaHMK PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOMU
LMBWIM3AlMK: B €€ T'yMaHUCTUYECKOM HAIPaBJIEHHOCTH M BaXXHOM pPOJIU B
CO3JJaHMU HOBOMW 0a3bl MaTepUaNbHON KYJIbTYpPbl, PEIICHNUN TJI00ATBHBIX MPoOeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOM, NMUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIULMHBI, 0OECIIEYECHUH YCIOBUM
YCHEUIHOTO TPY/ia ¥ 3KOJOTHYECKH KOM(DOPTHOM JKU3HU KaKI0TO YIEHA00IIECTBa;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHUS,UCII0JIb3YyEMbIXBECTECTBEHHBIXHAYKAX,CIOCOOHOCTUHUCIIONB30BATh



[OJy4yaeMble 3HaHUA JJI aHAJIU3a U OOBSICHEHMS! SIBJIICHUN OKPYKaIOILEro MUpa U
MPOUCXOSIINXBHEM M3MEHEHUH, YMEHUS JeIaThOOOCHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAy4yHbIX (JAaKTOB W HMEIOIIUXCS JAHHBIX C IIeNbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS s
pelieHus IpoOJieM B PEATIbHBIX )KU3HEHHBIX CUTYalIUsAX;

MHTEPECAKIIO3HAHUIOMUCCIIEI0BATENbCKON IEATEBHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HaHMM IO XUMHH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3lUYHbIX cepax MpodecCHOHaATBHON
JESTEIbHOCTH.

METANPEIMETHBIEPE3YJIbTATbBI

MertanpenMeTHbIE pe3yJbTaThl OCBOEHHUS Y4eOHOTo mpeameTa «XUMUs» Ha
YPOBHE CpeIHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIE IS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIC MOHSATHSA, OTPaXKaIOIINe
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTBO, SHEPTUsl, SBIICHHUE,
MpolLecC, CUCTEMa, HAYYHBIM ()aKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNEe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCaJIbHbIC Y4eOHbIC NeHCcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN 00 yJarOIINXCS;
CIOCOOHOCTh oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEWCTBUSMU.

OBaanenne YHHBEPCAJTbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
ACUCTBUSIMM:

1) 6a30BbIeJIOrHYeCKHEAeiiCTBHS:

CaMOCTOSITENIbHO  (hOpMyJIMpOBaTh M aKTyaJu3UpoOBaTh  MpodJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh UEIN JACSTENbHOCTH, 3aJaBasi HapamMeTpbl U KpPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSTEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

M CTI0JIb30BATHIIPUOCBOEHUU3HAHUUTTIPUEMBITIOTHYECKOT OMBIIILIICHUSI—
BBIJICIISAThXaPaKTEPHBICTIPU3HAKUTIOHA TUNNYCTAaHABINBATHUX B3AMMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS U1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BbIOMpaThb OCHOBaHMS M KPUTEPUM I KJIaCCU(PHUKAUU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pPaCCyKI€HUs (MHIYKTUBHBIC, JI€AyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOpPEUMsS] B paccMaTpUBAaEMBbIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

MPUMEHSATH B MPOLECCE MMO3HAHMSI, HCIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HAaKOBBIE)MOIEIIN,ITPEOOPA30BBIBATEMOACIIbHBICIPEICTABICHUSI—XUMUYECKHIA
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKasi (popMmyra, ypaBHEHUE XUMUUYECKONpeaKuu
— MIpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M NMPAKTHUUECKUX 3a7ad, IPUMEHSThH
Ha3BaHHbIE MOJIEJIbHBIC MPEICTABICHUS JJI BBISBICHUS XAPAaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIeHCCIIe10BATEIbCKHENeCTBHSI:

BJIaJ€Th OCHOBAMH METOJOB HAYYHOT'O IO3HAHMS BEIIECTB U XMMHYECKUX
peaKuuii;

(opMyIHMpPOBATHLETNN3AAAUNNCCIIEIOBAaHU, UCIIOIb30BAThIIOCTABICHHBIE U
CaMOCTOSATENIbHO COPMYJIMPOBAHHBIE BOINPOCHl B KA4YECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Ui (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJAaJECTh HAaBBIKAMH CaMOCTOSITEIBHOTO IIJJAHUPOBAHUS M IPOBEICHMS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAaTh 32 XOAOM
polecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro pe3yibTaT, (popMyIUpoBaTh
00001IEHUSMBBIBOBIOTHOCUTENBHOA0CTOBEPHOCTUPE3YIbTATOBUCCIIEOBAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIEJOBATENbCKOM M  MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS] IPaKTUYECKHX 3a/]ad, NPUMEHEHUIO pa3JInYHbIX
METO/IOB IMO3HAHMUS.

3) pa6oracundopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HMH(pOpMAIMK (HAY4YHO-
nomyJsipHas JUTeparypa XUMHUYECKOTO COJIEP)KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHanmuM3upoBaTh MHMOPMALIMIO PA3IHYHBIX BUAOB U (HOPM
IIPE/ICTABIICHHUS], KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



(opMyIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOJbI IPU MOUCKE U
orOope wuH(pOpMaLKK, HEOOXOAUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3a1au
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

WCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Npu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NpPUMEHSATh MEXNpeAMeTHble ((pusudeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIsJHOCTH.

OBiageHNeyHUBEPCATbHBIMUKOMMYHUKATUBHBIMH/ICHICTBUAMM

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMbI B XOJ€ AUaliora W/Win
IUCKYCCUH,  BBICKa3blBaThb  MJieH, (OPMYIUpPOBaTb CBOM  NPEIJIOKEHUSA
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yIbTaTOB I103HABATEIIBHON JESTEIBHOCTH,
[OJIyYEHHBIXCAMOCTOSATEIbHOMINCOBMECTHOCOCBEPCTHUKAMHA ~ IIPUBBIINIOJIHEHUHT
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHYECKOW pabOThI MO HCCIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peajau3alud y4eOHOro MpoeKkTa U (POpMyJIUpPOBATH BBHIBOBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS INO3ULMN B
X0Jie 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OgiageHNeyHUBEPCAIbLHBIMUPET YIS TUBHBIMUEHCTBUSIMU:

CaMOCTOSTENIBHO IIJJAHUPOBATh M OCYIIECTBIISATH CBOK I10O3HABATEJIBHYIO
NEeATENbHOCTh, ONpenesss €€ Lead M 3aJadyd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblii ajiroput™M JACUCTBUU IpHU
BBINIOJIHEHUM Y4e€OHBIX M UCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ exTuBHBIN crnoco0 HMX peueHuss ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOAHAJIN3aH
CaMOOILICHKH.

HPEAMETHBIEPE3YJ/IbTATBI

10 KITACC

[IpenmeTHbie  pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEJACTABICHHMA O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHOW KapTUHbBl MHpPA, POJM XMMHM B TO3HAHUM SIBIICHUM



opupoAbl, B  (QOPMUPOBAHMUM MBINUIEHHS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBLHOUTPaMOTHOCTH,HEOOXOAUMONIAPEIICHUST TIPAKTHUECKUX3aad U
AKOJIOTMYECKA OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3J0pPOBBIO M HPHPOIHOU
cpexne;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TMOHATUS (XMMHUYECKHUH 3JIEMEHT, aToM, JJIEKTpOHHAas
000J104YKaaToMa,MOJIEKYJIa,BaJIEHTHOCTb,  3JEKTPOOTPHUIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (QYHKIMOHANbHAs Tpymrna,
paguKai, U30MEpPHsi, NU30MEPbI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YTIE€BOIOPOIHI,
KHCJIOPOJ W a30TCOAEpKAIIUE COCIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAHMUA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH M
0€e30I1aCHOM HCIIOJIb30BAHUHM BAXKHEWIIUX OPraHUYeCKHX BEUIECTB B OBITY U
ITPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUH BBISIBISATH XapaKTE€pHbIC NMPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME NOHATHS INPU
OIIMCAaHUU COCTaBa, CTPOCHUS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY MJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
(GopMysl OpraHMYeCKHX BEIIECTB W YpPaBHEHUH XHMHUYECKUX peakui,
U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BELIECTB JUIA WJUIIOCTpPAUUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY W CTPOCHHID K ONPENCIEHHOMY
KJaccy/Tpynmne CoelnHEeHUuN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS), JaBaTh HMM Ha3BaHMS I10
cuctematuyeckoit Homenknarype (IUPAC), a takxe NPUBOAWTH TPUBUATHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHIICH, MPONUJIECH, AalleTHIIEH,
ATUJICHTJUKOIb, TIUIEPUH, (eHomn, GopManbieru, aueraibAerul, MypaBbHUHAS
KHMCJIOTA, YKCYCHAsKHCIIOTa, OJEUHOBASIKUCIIOTA, CTEAPUHOBASKUCIIOTA, TIIFOKO3a,
dpykTo3a, Kpaxma, HeIi0103a, TIUIHH);

c(hOPMUPOBAHHOCTHh YMEHHUSl OMNPEAENATh BHUABI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemiectB A. M. BytnepoBa mist 00bsICHEHUST 3aBUCHIMOCTHA CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
¢u3nueckue U XUMUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWIECH, alleTUICH,
Oyramuen-1,3, merunOyramueH-1,3, OCH30J, METaHOJ, ATaHOJ, STHJICHTJIMKOJIb,
TJIMIEPUH, (PEHOJ, alleTAIbIETU]l, MypaBbUHAS U YKCYCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSA3b MEXJYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIHM C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOJTHOTO
ChIpbs (HEPTh, MPUPOJHBIN T'a3, YTOJb), CHOCOOBI UX MEepepabOTKU UMPAKTUIECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakIuu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WU MPOTYKTOB PEAKIINHN);

c(hOPMHUPOBAHHOCTh YMEHHUH BJAJIETh CUCTEMON 3HAaHUNA 00 OCHOBHBIX
METOJIaX HAyYHOTrO MO3HAHUS, UCTIOIb3yEMbIX B XUMUM MPU W3YUYEHHUH BEIIECTB U
XUMUYECKUX SBJICHUMN (HaOJIOJeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
HCTIOJB30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS [JIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallusiX, CBA3AaHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUia MOJb30BAHUS XUMUUECKOMN
Mocyiol W J1abopaTOpHBIM OOOPYJIOBaHMEM, a TakKXKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATH W BBIMIOJHATH XUMHYECKHIM
AKCIIEPUMEHT(ITPEBpaIICHUSIOPTaHNY€CKUXBEIECTBIPUHATPEBAHUH,IT0TYYCHUE
ATUJIEHA U U3YYEHUE €Tr0 CBOMCTB, KAU€CTBEHHBIE PEAKIIMN OPTaHUYECKUXBEIECTB,
JieHaTypalys OeJIKOB MPU HATPEBaHUH, [IBETHBIC PEAKIINHU OEITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TIpH OOpalieHWH C BEIIECTBAMH U
Ja00paTOpHBIM  000pYJOBaHUEM, TMPEJACTABISITE  PE3YJIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUM COOTBETCTBYIOUIMX PEAKIUM U
dbopMyIUpOBaThH BBIBOABI HA OCHOBE 3TUX PE3YJILTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJydyaeMyl U3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



cOPMHPOBAHHOCTb ~ YMEHMH  COOJIOAATh  MpaBWJa  HKOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEAECHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B LEJSIX
COXPAaHEHHUsI CBOETO 3J0POBBS U OKpYXKAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA KHUBBIE OPraHU3MBI ONPEACTEHHBIX OPraHUYECKHX
BeIlecTB, MoHMMas cmbica mnokaszarens 1K, moscHsATh Ha mpumepax crocoOb
YMEHBIICHUS ¥ NPEJOTBPAICHHsI UX BPEIHOTO BO3JCHCTBHS HA OpraHHU3M
YeJI0BEKa,

it 00y4YaroUIMXCsl C OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS: YMEHHE
HNPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKHX SBJICHUMH;

JUIA  CIIETIBIX M CJIA0OBHIAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUSI Kypca «OOIass U HeopraHudeckas
XAMUS» OTPaXaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHWMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJIM XHUMHUM B TIO3HAHUU SIBJICHUU
npuposibl, B  (OPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHONTPAMOTHOCTH, HEOOXOIMMOM INISIPCIICHUATIPAKTHYCCKUX3a1ad 1
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHYECKUW DJIEMEHT, aToM, HW30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKyJia, MOJIb, MOJISIPHBIA OO0OBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas, MOHHAs, METaJNIMYECKasi, BOJIOPOJIHAS), KPUCTATUIMUECKASIPEIIETKA,
TANBl ~XUMHUYECKHX  pPEaKIUW, pPacCTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpus
AJICKTPOJUTUYECKON JUcconmanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMS] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (haKTOJIOTHYCCKHE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIIOJIh30BAHUN BAKHEHIIINX HEOPTAaHUYIECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(OpMHUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE TMPU3HAKU TOHSTHH,
YCTaHABIMBATh MX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOLIME MOHATHS MpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NPEBPALLICHUA;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBieHus (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKIUi,
cucrematuieckyto HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblili ras, yrieKHCIbId ra3, aMMHaK, rami€Has
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OINPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHYECKUX AJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BEUIECTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJIIMYECKAsA), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX
COCJIMHCHM;

c(OpPMHUPOBAHHOCTb YMEHHUI YCTaHAaBJIMBATh PUHAITIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO HX COCTaBY K OIpENeIEHHOMY KJaccCy/TpyImie
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCUAbI, OCHOBaHUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MIEPUOINYECKOTO 3aKoHa /[,
N. MeHnneneeBa HAEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO0, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB Ilepuoguyeckor CHCTEMBI
xumuueckux saemeHToB JI. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAIINY, KIHEPTETUUECKUE YPOBHW», 00BACHATH3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COCJUHEHUH MO MEepUoaaM U
rpynmnam Ilepuoanueckon cucremsl xuMudeckux anemeHToB /1. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETHYECKOW CBS3M MEXKAY HEOPTaHWUYECKHUMHU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DPUIIMPOBATH XUMHUYECKUE PEAKIHUU II0
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, M3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISATH YpPABHEHUS PEaKIUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHbIE YPABHEHUS PEaKlii MOHHOTO OOMEHa, YUYUThIBas
yCIIOBUS, NIPU KOTOPBIX 3TU PEAKIUHU UAYT O KOHIIA,;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKAAIOIINE
KaueCTBCHHBI COCTaB pa3UYHBIX HEOPTaHMYECKUX BEIIECTB, pPAacCIO3HABATh
OTIBITHBIM TYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUIECKUX
BCIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH  pacCKpbIBaThb CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OajiaHca
3THUX PEAKLINIM;

c(hOPMHUPOBAHHOCTh YMEHUU OOBSCHATH3aBUCUMOCTHCKOPOCTH XHUMHYECKOM
PEAKIMHOTPA3TUYHBIX(PAKTOPOB; XapaKTEPCMEUICHUIXUMUYECKOTOPABHOBECUSI B
3aBUCUMOCTH OT BHelIHero Bo3naeictus (npunuui Jle Hlatense);

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JIeKAIIe B OCHOBE TPOMBIIIICHHOTO IMOJYYCHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHUNM 00 OOIIMX HAYYHBIX NPUHIMIAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHSTHUS «MacCOBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MIPU XUMHYECKUX PEAKITUIX, MAaCChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OJHOTO U3 yYAaCTBYIOIIUX B pPEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IIPEBPAIICHHS 1 COXPAHCHHSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOJIb30BaAHUS XUMUUYECKOU
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TakKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUH TUIAHUPOBATH W BBIMOJTHATH XHUMHYCCKUIN
AKCIIEPUMEHT (pa3jIo’KeHHE MEPOKCHIa BOJOpOAa B MPUCYTCTBUHU KaTaln3aTopa,
OTpEeNeTICHNE CpEellbl PAacTBOPOB BEIIECTB C IOMOINBIO YHHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMaM «Metaey U «Hemeramiel») B COOTBETCTBHHM C TIPaBUJIAMH TEXHUKH
0€30macHOCTH TIPU OOpAIICHUH C BEUIECTBAMH U JaOOPaTOPHBIM 00OPYIOBAHHEM,
MPEACTABNISATh PE3YNbTaThl XUMHUYECKOTO OKCIIEpUMEHTa B (opMe 3arucu
yYpaBHCHUI COOTBETCTBYIONIUX peakiuid W (OPMYIUPOBATh BBIBOJLI HAa OCHOBE
ATUX PE3YJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYCCKYIO
nHGOPMAITUIO, TIOJIy9aeMYH0 €3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MacCCOBOM
KOMMYHUKanuu, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHHI  coONIoAaTh  MpaBHJa  HKOJIOTHYECKH
1[e1eco00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJIX
COXpAHEHUsI CBOErO 3J0POBbS U OKPYKAKOUIEH NPUPOAHOW Cpeibl, OCO3HABATH
OTIACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHU3MBI OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmpicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax CcrocoObl YMEHBIIECHUS U
peI0TBPAIICHHS UX BPEHOTO BO3CHCTBUS Ha OPraHU3M YEIOBEKa;

Uig 00y4aronIuXcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB H
XUMUYCCKUX SIBJICHUI;

JUIA CIIETIBIX M CIA0OBHIALIMX OOYyYalONIMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOEIIJNIAHUPOBAHMUE
10 KITACC

KonuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHuepa3aeioBUTEM uugposBbie
Ne i/ P Konrpoasubie | IIpakrnuyeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pa3nesnl. TeoperuyeckneocHOBBIOPraHMYECKON XUMHUHU
IIpenmeroprannueckonxumun. Teopus
11 CTPOCHUSIOPTaHUYECKUXCOETMHEHUHA. M. 3 bubnuorexkal [OK
Bytieposa https://m.edsoo.ru/7f4183
ic
Hroro o pa3aeny 3
Pa3nen2.Yriesoaopoanbt
2.1 [IpenenbHbIE yrieBoIOPOAbI—AalIKaHbI 2
bu6mmorexal [OK
https://m.edsoo.ru/7f4183
ic
29 HernpenenbHbleyrneBoa0pOAbI: AIKEHBI, 5 1 bubnnorexal [OK
' aJIKaJueHbI, aIKMHBI https://m.edsoo.ru/7f4183
ic
2.3 ApOMaTH4YeCKUEYTIIEBOIOPOIBI 2
bu6mmorexal [OK
https://m.edsoo.ru/7f4183
ic
24 [TprpoIHBIECTOYHUKUYTIIEBOAOPOIOBH HX 3 1 bubnuorexkal [OK

nepepaboTka

https://m.edsoo.ru/7f4183
ic



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro nopazneny 13
Pa3nen3.KuciaopoacoaepxamueopranudeckuecoeIHHEeHUs
3.1 Cruptel. PeHon 3 bubnnorexal [OK
https://m.edsoo.ru/7f41837c
39 Anbaerunpl. KapOOHOBBIEKHCIIOTHI. 7 bubnuorexal [OK
' CnoxHbIE 3QUPHI https://m.edsoo.ru/7f41837c
3.3 VYrieBobl 3 bubmmoTtexal [OK
https://m.edsoo.ru/7f41837c
Htoro no pazaeny 13
Pa3znend.A3oTcoaep:kanmeoprannyecKuecoeTuHeHus
4.1 AMUHBL. AMHHOKHCITOTHI. benmkn 3 bu6mmorexal [OK
https://m.edsoo.ru/7f41837c
Htoro no pazgeny 3
Pa3zgenS. BoicokomoJiekyJIsspHbIe COeIMHEHUS
5.1 [Tnactmaccer. Kayayku. Bonokna 2 bubnnorexal [OK
https://m.edsoo.ru/7f41837c
Hroro no pazgeny 2
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHnuepasiejoBUTEM (uudposbie)
Ne i/ Konrpoasneie | IIpakrnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
Pazgenl.TeopeTnueckneoCHOBBIXMMHHU
CtpoenunearomMoB.lleproinuecKknii3akoH 1 bubmmorexal [OK
1.1 ITeproauueckas cucTeMa XMMHYECKUX 3 https://m.edsoo.ru/7f41a636
anemenToB/l.M. Mennaeneesa
12 CrtpoenueseniectBa. MHOTOOOpa3ue 4 bubmmorexal [OK
' BEIECTB https://m.edsoo.ru/7f41a636
13 XUMHUYECKUEPEaKIINN 6 1 1 bu6mmorexal [OK
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 13
Paznen2.Heopranmyeckasixummst
2.1 Mertas 6 1 bubmuorexal [OK
https://m.edsoo.ru/7f41a636
2.2 Hewmeranms 9 1 1 bubmuorexal [OK
https://m.edsoo.ru/7f41a636
93 CBsI3pHEOPTaHUYECKUXUOPTAHUYECKUX 2 bubnnorexal [OK
' BEIIECTB https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Paznen3. XumMusimku3Hb
3.1 XUMUSHKU3HD 4 bubmuorexal [OK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBHIEEKOJIMYECTBOYACOBIIOIIPOT'PAMME 34 2 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOUYHOEIIVTIAHUPOBAHUE

10 KITACC
KosaunuyectBo yacos DJICKTPOHHBIE
Ne ara nugposbie omallHee
Tema ypoka Konrpoasubie | IlpakTnuyeckue A p A
n/n Bcero U3y4yeHHUsi | oOpa3oBaTe/ibHbIE | 3aJlaHUe
padoThI padoThI
pecypchbl
[IpenmeTopraHn4eCKONXUMUN, bubnuorexal [OK
1 €& BOSHMKHOBEHHE, PA3BUTHE U 1 https://m.edsoo.ru/7f41a6
3HAYCHHE 36
Teopus crpoeHus bubnuorexkal [OK
5 OpraHMYECKUXCOCIMHEHNHA . L https://m.edsoo.ru/7f41a6
M. byrnepoBa, €€ OCHOBHBIE 36
MIOJIOKECHHUS
IIpencraBnenueo bu6nuorexal [OK
KIaCCH(pUKAINIOPTaHHIECKIX https://m.edsoo.ru/7f41a6
3 BeecTB. HoMeHnknatypa 1 36
(cucremaTnueckas) u
TPUBUAJIbHbICHA3BaHUS
OpPraHMYECKHUXBEIIECTB
4 AJKaHBI:COCTaBUCTPOECHHE, 1 bubnuorexkal [OK
TOMOJIOTHYECKHIT A ggps://m.edsoo.ru/7f4la6
5 MerannsTaH—npocTenmne 1 bubnuorexkal [OK
IIPEICTABUTEIH AlIKAHOB ggps://m.edsoo.ru/7f41a6
6 AJIKEHBI:COCTaBUCTPOECHHUE, 1 bubanorexal [OK
CBOIICTRA https://m.edsoo.ru/7f41a6
36
7 OTHUJIEH U IPOIUIIEH — 1 bubanorexal [OK
poCTeHInenpeIcTaBUTe 2gps://m.edsoo.ru/7f4la6
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AJIKCHOB

[IpaktuyeckaspadoralNe 1.

8 «[TomyuenunestuieHan
U3y4EHHEETOCBOUCTBY
Ankanuensl.byraauen-1,3u bubnnorexal [OK
9 MeTunoyraauen-1,3. https://m.edsoo.ru/7f41a6
[Tony4yeHnecMHTETHYECKOTO 36
Kay4yKaupe3uHbl
AJIKWHBI: COCTaB U bubnuorexal [OK
0COGEHHOCTHCTPOCHHS, https://m.edsoo.ru/7f41a6
10 TOMOJIOTHUECKUN PSII. 36
AneTuneH—upocTenmi
[IPEJICTaBUTENIbATIKUHOB
1 BrruncneHusnoypaBHEHUIO bubnuorexkal [OK
XMMHYECKO} PEaKIIHH https://m.edsoo.ru/7f41a6
36
12 ApeHbI:0eH30TUTOTYO. bubnuorexkal [OK
ToKCHUYHOCTH apeHOB https://m.edsoo.ru/7f41a6
36
['eHeTnueckasCBsI3b bu6mmorexal [OK
13 YIJI€BOZIOPOJIOB, https://m.edsoo.ru/7f41a6
NPUHAAISKAMINUXK Pa3InIHbIM 36
KJj1accaM
IIpupOoAHBIEUCTOYHUKHU bubnnorexal [OK
yrﬂeBOI[OpOI[OB:HpHpOI[HBIﬁ https://m.edSOO.rU/7f4la6
14 ra3 1 MoIyTHbIE HEPTSHbIE 36
rasbl, HepTh ¥ POJYKTHI €€
nepepaboTKu
15 [IpupoaHBIENCTOYHUKH bubanorexal [OK

YIII€BOIOPOAOB: IPUPOIHBIN

https://m.edsoo.ru/7f41a6

36
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ra3 v MonyTHbIe HeTSHbIE
ra3bl,He(DTHUIIPOTYKTHICE
nepepadboTKu

KonTponsHaspaboTa mo

16
pa3neny«YriieBo10pOIbI»
[IpenenbHbIEOqHOATOMHBIE bubnuorexal [OK
17 CIIMPTHI:METAHOJIHITAHOIT. https://m.edsoo.ru/7f41a6
Bonopoanas cBs3b 36
18 MHOroaroMHbIE CIIUPTHI: bubnuorexkal [OK
STUJIEHTIIMKOIBUTITHIEPUH ggps://m.edsoo.ru/7f41a6
DEeHOII:CTPOECHUEMOJIEKYJIBI, bubnuorexkal [OK
19 (usnuecKue U XMMUUECKUE https://m.edsoo.ru/7f41a6
CBOMCTBA, IPUMEHEHHE 36
20 Anpaeruapl:popmanbaeruu bu6nuorexal [OK
aneTanbIeru]. ALeTOH https://m.edsoo.ru/7f41a6
36
OIHOOCHOBHBIETIPEIEIIbHbBIE bu6mmorexal [OK
21 KapOOHOBBIEC KUCIIOTHI: https://m.edsoo.ru/7f41a6
MYpaBbHHANYKCYCHAs 36
[IpakTuyeckaspadoralNe 2.
22 «CBoiCTBapacTBOPayKCyCHON
KHCIJIOTBD)
CreapuHoOBas U 0JIEUHOBAS bubnuorexkal [OK
23 KUCIIOTHI,KaKIIPEICTABUTENIN https://m.edsoo.ru/7f41a6
BBICIINXKapOOHOBBIXKUCIIOT 36
MbUT1aKaKCOJMBEBICIIIHX Bbu6nuorexal [OK
24 KapOOHOBBIX KUCIIOT, HX https://m.edsoo.ru/7f41a6
MOIOIIeE NEUCTBUE 36
25 CrnoxHbIedPUpBIKaK Bbu6nuorexal [OK

https://m.edsoo.ru/7f41a6

36
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IPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ] MaApOIN3CI0KHBIX

3¢upoB

Kupsl:ruaponus,ipuMeHeHHeE,

bu6mmorexal [OK

26 BHOJIOrHYECKas POJIb KHPOB g'gps://m.edsoo.ru/7f41a6
VrieBoabI:cOCTaB, Bu6nuorexal lOK
”7 Knaccudukanus. Baxneiimme ggps://m.edsoo.ru/7f41a6
MIPEACTABUTENH: TIIOKO03a, =
bpykTo3a, caxaposa
08 Kpaxmanunemitono3akak bubanorexal [OK
IPUPO/IHBIE TOTHMEPHI ggps://m.edsoo.ru/7f4la6
KoHnTtponbHaspaboTamno
29 pazzeny
«Kucnopoaconepxamiye
OpPTraHUYECKUECOCTUHEHU S
30 AMUHBI:METUIAMUHH aHWJINH bu6mmorexal [OK
https://m.edsoo.ru/7f41a6
36
AMUHOKHUCIIOTHI KaK bu6mmorexal [OK
a1 aM(poTepHbIe OpPraHUYECKHE ggps://m.edsoo.ru/7f4la6
COETMHEHUS, MXONOIOTUYECKOe =
3gauenwue.l lenTtrasl
benkukaknpupoaHble bubnnorexal [OK
32 BBICOKOMOJICKY/ISIPHBIE https://m.edsoo.ru/7f41a6
COETMHEHUS 36
OCHOBHBICTTOHATUSXUMHUHU bu6mmorexal [OK
33 BBICOKOMOJIEKYIIPHBIX https://m.edsoo.ru/7f41a6
COEIMHEHNH 36
34 OCHOBHBIEMETO/IBICUHTE3A bubnnoTtexal [OK

BBICOKOMOJICKYJIIPHBIX

https://m.edsoo.ru/7f41a6

36
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coequHenwuii.IInacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOI'PAMME
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11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Jara nu@pposbIe
Tema ypoka Kontpoabusie | IlpakTtuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTbI padoTsbI
pecypchbl

1 XUMUYECKUNUAIEMEHT. ATOM. DJIEKTPOHHAs 1 bubmmorexal [OK

KOH(UTypanus aTOMOB https://m.edsoo.ru/7f41a6

36
[lepuonnueckuiizakonul lepuoanyeckas bubmmorexal [OK
cUCTeMa XuMHu4eckux snemenTos /1. 1.

2 y 1 https://m.eds00.ru/7f41a6
MenneneeBa, uX CBsI3b C COBPEMEHHOM 36
TEOPUEUCTPOCHUAATOMOB N
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubmmorexal [OK
XUMHUYECKUXIIEMEHTOBUNX COSTUHEHUNIIO https://m.edsoo.ru/7f41a6

3 rpynmnam u nepuojam. 3HaueHue 1 36
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB J[.M. Meneneena B
pa3BUTUU HAYKU
CrpoeHueseniecTBa. XUMUYECKasICBA3b,EE bubnnorexkal [OK

4 BU/IbI; MEXaHU3MBI 00pa30BaHUS 1

. https://m.edsoo.ru/7f41a6
KOBaJICHTHOMCBSI3U.BojopoiHasICBsI3b 36
BaneHnTHOCTB. DNEKTPOOTPULIATENBHOCTb. bubnnorexal [OK

5 Crenenbokucienus. Bemecrsa 1 https://m.edsoo.ru/7f41a6
MOJIEKYJIIPHOTOMHEMOJIEKYIISIPHOTO 36
CTPOCHHUS
[IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. bubmmorexal [OK

6 M cTUHHBIEUKOIIIIOU THBIEPACTBOPBHI. 1

MaccoBasiioyisBeIecTBa B pacTBOpe

https://m.edsoo.ru/7f41a6

36
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Knaccudukanus 1 HoMeHKIIaTypa

HEOPraHWYECKUXCOeAMHEHUI. ] eHeTnueckas

bu6mnorexal [OK
https://m.edsoo.ru/7f41a6

! CBSI3b HEOPTaHUYECKUX BEIIECTB, Pa3IMUHbIX 36
KJIacCOB
Knaccudukanus XUuMHYeCKUX PEeaKIuii B bubnnorexal [OK
HEOPraHUYEeCKON MOPraHNYECKON XUMUMU.

8 3aKOHCOXpaHEHUSIMACCHIBELIECTB;3aKOH ggps://m.edsoo.ru/7f41a6
COXPaHEHUSUIIPEBPALCHUSIHEPTHUH TIPH N
XUMUYECKUXPEAKITUSIX

9 Cxopoctbpeakunu.O0paTUMblepeaKIuy. bubmmorexal [OK
XUMHUYECKOE paBHOBECHE https://m.edso0.ru/7f41a6

36
ITpakTuueckaspadoraNel.«BausHue

10 pa3IM4YHBIX (DAKTOPOB HA CKOPOCTH
XAMHYECKON PEAKLINM
OnekTponutnueckasaucconunanus. [lonstue bubmmorexal [OK

1 0 BoJiopoiHOM mokasarene (pH) pactBopa. https://m.edsoo.ru/7f41a6
Peaknuunonnorooomena.l naponms 36
OpPraHNYECKUXNHEOPTraHUYECKUXBEILIECTB
OKUCIUTEbHO-BOCCTAHOBUTEIBHBIE bu6mmorexal [OK

12 peakuun. [TonsTue 06 snexTponuse
pacIlUIaBOB U PaCTBOPOB COJIEN gt6tps://m.edsoo.ru/7f41a6

13 KonTponbHaspaboranopazaeny
«TeopeTnuecKkneoCHOBBIXUMHUM
Merambl,uxnonoxenuesl lepuonnueckon bubmuotexal [OK
cUCTeMe XMMUYECKUX AieMeHnToB /1. U.

14 MenpeneeBa 1 0COOCHHOCTH CTPOSHUS https://m.edsoo.ru/7f41a6

aToMoB. OO1ue pU3nYECcCKre CBOMCTBA
METaJJIOB

36
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CrnaBpIMETaUIOB. DJIEKTPOXUMUUECKUUPS

bu6mnorexal [OK

15
HaIpsHKEHUH METAILIOB https://m.edsoo.ru/7f41a6
36
XHUMHUYECKUE CBOMCTBA BAKHEUILINX bubmmorexal [OK
16 MeTaJuIOB(HATPU I, KaJIMH, KAJIbITI, MarHA,
. . https://m.edsoo.ru/7f41a6
ATIOMUHUHN ) UUX COSMHEHU 35
17 XUMHUYECKUECBOMCTBAXPOMA,METUNIX bubmmorexal [OK
COEIVHEHUN https://m.edsoo.ru/7f41a6
36
18 XUMHUYECKHECBOMCTBAIIMHKA, )KEJIC3auNX bubmuorexal [OK
COEIMHEHUI
https://m.edsoo.ru/7f41a6
36
[TpakTueckaspadoraNe2."Pemenue
19 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Mertamib"
HeMmeranibl, uxnoioxeHueB bubmmorexal [OK
20 [lepnonnueckoicUCTEMEXUMUUECKUX
sneMenToB . 1. Menaeneera u ggps./ /m.eds00.ru/7f41a6
0COOEHHOCTUCTPOECHUSATOMOB T
DOU3NIECKNECBONCTBAHEMETAIIIOB. bu6mmorexal [OK
21 ANnoTponusi HeMeTajuloB (Ha puMepe https://m.edsoo.ru/7f41a6
KHCJIOpoJia,cepbl,hochopanyrieposa) 36
99 XHUMHUYECKUECBONCTBAraI0r€HOB,CEPBIMUX bubanorexal [OK
COEIMHEHU I
https://m.edsoo.ru/7f41a6
36
93 XuMHUECKUeCBONHCTBaa30Ta,pocodpannx bubmmorexal [OK
COCIMHEHUN https://m.edsoo.ru/7f41a6
36
24 XHUMHUYECKUECBONCTBAYTIIEPO1a, KPEMHHSH X bubnmnorexal [OK

COEeTUHEHNN

https://m.edsoo.ru/7f41a6
36
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25

[IprMeHeHneBaXKHENIIIMXHEMETAITIOBUUX
COEIMHEHUN

bu6mnorexal [OK

https://m.edsoo.ru/7f41a6
36

26

0O0001eHnerncrucTeMaT3ausI3HAHUIATIO

bubmurorexal [OK

https://m.edsoo.ru/7f41a6
36
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TeMme«HeMmeTauiey. BeIaucieHusamno
YPaBHEHUSMXHUMUYECKUXPEAKLIIMINU
TEPMOXHUMHUYECKUEPACUETHI

[paxTuueckaspadboraNe3. «Pemenue

27 JKCIIEPUMEHTAIIbHBIX3a4a4II0TEME 1
"Hemeraisl"»
28 KontponpsHaspaboranoremam«MeTamib 1 1
«Hewmeramibi»
29 Heoprannueckue u OpraHu4ecKue KMCIIOTHI. 1 bu6nuorexkal [OK
HeoprannuecknenopraHnyeCKueoCHOBAHUS https://m.edsoo.ru/7f41a6
36
AM]OTEpHBIE HEOPraHUYECKUE 1 https://m.edsoo.ru/7f41a6
30 opraHudeckuecoenHeHus. I enernueckas 1 36
CBSI3b HEOPraHMYECKUX U OPraHUYECKUX
BEILIECTB
PoapXxuMunBOOCCIICYCHUMAKOIOTHUECKOM, bubnnorexal [OK
31 HHEPreTUYECKONUIMILEBONOE30I1aCHOCTH, 1 https://m.edsoo.ru/7f41a6
Pa3sBUTHU MEIULIUHBI 36
IIpencrapieHus 06 OOMMX HayIHBIX https://m.edsoo.ru/7f41a6
32 HOPUHIUITAXTPOMBIIIIEHHOTONIOTyYEHHS 1 56
Ba)KHEUIIINX BEIIECTB
33 YenoBeKBMHUPEBEIIECTBH MaTEPHAIIOB bu6mmotexal [OK
34 XUMUSH310pOBbEUETIOBEKA ggps:/ /m.eds00.ru/7f41a6
OBHIEEKOJIMYECTBOYACOBIIO 34

I[TPOI'PAMME
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YYEBHO-METOJJNYECKOEOBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3SATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

» Xumus, 10 xmace/ I'a6puensia O.C., OOmIecTBO ¢ OrpaHHueHHON
0TBETCTBEHHOCTHIO«/[PODA»; AktinoHepHOeoO11IecTBO« 3 1aTeIbCTBO
«IIpocsemenne»

» Xumus, 11 xmace/ I'abpuensa O.C., OOiecTBO ¢ OrpaHHueHHON
0TBETCTBEHHOCTHIO«/[PODA»; AktinoHepHOeoO1IecTBO« 3 1aTeIbCTBO

«HpOCBeHIeHI/IG»

METOANYECKUEMATEPUAJIBIIJAYUYUTEJIA
Brenurel.O.C.I"'abpuensn,l'.I . JIsicoBa«Xumus Meroaudeckoe mocooue —
6a30BbIil ypoBeHb» - M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB,«OO0111ast XuMus B TECTax, 3ajJa4ax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. 0.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtposnbHbie 1 ipoBepouHbie paboThl K yueOHuKY». —M.:JIpoda,2021r.

4. O.CTl'abpuensn  ,I'.I'.JIsicoBa,A.I".BBenenckas«Xumusl 1knacc:HacronpHas
kHUTa 1715 yautens». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas«Xumwusl1knacc:HacTonbHas
KHHUTA JUIst yautens». Yacte 2 — M.: lpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B. Pemeros, N.I'.OcTtpoymoBa «3agaun o XuMuuu

crocoObl ux pemeHus» - M.: «/lpoday», 2021rosx.



NMNPPOBBIEOBPA3OBATEJIBHBIEPECYPCBINPECYPCBICE
TU UHTEPHET

http://him.1september.ruE qunaskomnexiusal [OP:IIpeameTHassKOUIEKIHS
«XUMHU»

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

HAaY4YHBIC

skcniepuMeHThl: xumus. KomneknusiPoccuiickoroo6uieodpa3zoBare

JHHOTO TIOpTasia

http://experiment.edu.ruAJIXUMMUK:caittJI.FO. AnmukOGepoBoii

bu6mmorexal [OK
https://m.edsoo.ru/7f41837c
bu6nuorexal [OK
https://m.edsoo.ru/7f41a636
1. http://files.school-collection.edu.ru/dIrstore/ac425a5f-377f-5f58-14f1-
2aff690e960c/index.htm
2. http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-
37f5644531eb/index.htm

3. http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-
2f6488815e7c/index.htm

4. http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-
d5f4f59cec53/index.htm
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