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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pazpadoTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOToO IpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, M OCHOBHBIX MOJIOKEHUH «CTpareruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHHM, K OIPEIEICHHUIO O0IIen
CTpaTeruu 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU YYeOHOTO mpeaMeTa
«Xumus» 1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAEp)KaHHs, pPE3ylbTaToB OOydeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKAaMH  00meo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XHT
3aBepILIAIOIIMM 3TalloM peaju3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OJTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJ0BEKa, a TaKKe HSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTePHAIbHOM KM3HM OOIIECTBA, a TAKXKE ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHME 1I€JOCTHOTO MPEICTaBICHUS
00 OKpYy’)KarollleM MHUpEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IMoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOIMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IHENIMH W TNPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaroUIuXcs, HEOOXOAUMYIO UM ISt
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypcbl — «OpraHnuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OpraHudeckor xumuu. opmMupoBaHUE TaHHON CHCTEMbI 3HAHUNA
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K H3y4EHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U SJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XMMHUU HOJy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsi B NpeAMeTe «XUMHS» 0a30BOr0 ypOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O00y4aroIIUMCS MPEJOCTaBIsETCs BO3MOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJO0JIOTMYECKUX TMO3UIINM,
rIy0)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJbTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera « XUMUS» JaHHOTO YPOBHS M3yU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNUS HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHuss 3agad BOCIMTAHHUSA, Pa3BUTHUS M COIMAIU3ALMU  O0yYaromuXcs
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs IPpoOeM, OUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B npakTuke npenojaBaHus XUMHUHM KaK Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAIUIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKd Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4eHUsS MpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBHIEC MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUW M CHOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOJMIOJCHHEM |
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COOMIOJCHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkatenbHas XapakKTepUCTUKA TEeH U 3a/1ad U3y4eHHUs TpeMeTa B
mporpaMMe Mo XMMHUHM YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKA OO0IIe00pa30BaTEeIbHOW OpraHU3alluH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cBi3m c d>TMM Tpu u3ydeHHUH TmpeaMera «XUMHUS» JOMHHHUPYIOIIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTCILHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTku uHOOpPMAIMU, HEOOXOMUMBIX [IJIi MPUOOPETCHUS] OIBITA
JEeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a YYeOHOH M HaAyYHO-TOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XMMHUYECKOTO SKCIICPHUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopazoBaHus mpeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 knmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHUs opraHudeckux coequuenniit A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenne o  wiaccupukauMu  OpraHmdyeckux  BemecTB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOrMYecKMi psa. MeTaH u 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONUIEH — MPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MeTunOyragues-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHus, ralOrTeHUPOBAHNUS, TUAPATALUHU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMaA, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpPOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (GU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHIJIUKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Mpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCYCHasi KMCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, TU- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJIEHHWE B NPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemntonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaiaa U LEeJUIIOI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMojelcTBue mMnuepuHa ¢ ruapokcugoMm Mmenu(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicTBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcozeprkanie OpraHn4ecKie COCINHEHNUS.

AMHUHOKHCIOTBI Kak aM@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
amMuHOKHUCIOT. [Tentuasl.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMHMUYECKHE CBOWMCTBA OEIKOB: THJIPOIU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TMOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MU M3y4E€HHUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO01e ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBJIEHUE, HayyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE IOPO/IBI, MTOJIE3HbIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepPreTUYecKrue ypoBHHU, MMOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEHUs. FIOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTve o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanuss XMMHUYECKHX pEaKUUil B HEOPraHMYECKOW u
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HA COCTOSHUE XHUMHUYECKOIO DPABHOBECHUS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METOJAbl M3YyU€HHUs BEIIECTB M WX MPEBpAIllEHUM: JEMOHCTpaIus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B MPUCYTCTBUM KaTalnu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKkLUuu
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETaUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON Oe30M1acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOT0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHSATHM,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJI OTJEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHUTATEIBHOW JICATEIILHOCTH B COOTBETCTBHH C TYMAHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

0CO3HAHMsI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTEUYECTBEHHOMH
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PpEHICHWH TNPAKTUYECKUX 3a7a4  COIHMaTbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ysbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHUSI TIPOTHO3UPOBATh HEOIArOMpHUSATHBIE YKOJIOTHYECKAE TOCIEICTBHS MPEITPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHH I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHU MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKUE 3HAHUS [Vl pelleHHs polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYHAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroInXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yUeOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IsAITL LCIU ACATCIBHOCTH, 3aJaBad HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHH,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh MUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPa30BbIBATH MO/IEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyITUPOBaHHBIE BOIPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 32 XOJOM IIpOLiecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJep)KaHus, CIpaBOYHble TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpOopMalLnu, HeOOXOMMOM [T BBITIOJIHEHHS YU€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYIUPOBATH BBIBOJBI IO pE3ylbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINEe COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUE 3HAHUA, JICKAINIME B OCHOBC IMOHHWMAHHA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKU HOHSITI/IfI, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIJICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUs 1Mo cuctematudeckoil HoMmeHkinatrype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTb YMEHHH BJIaZIeTh CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBHJIa SKOJOTHYECKH IIEeJIecO00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE WCIOIb30BaTh pelibehHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTAaBJISAIOIMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBbIO U NIPUPOIAHOU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOT, S-, P-, d- AIEKTPOHHBIC OPOUTATI aTOMOB, MOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIBI XUMHYECKHUX  PEaKIUh, pPacTBOp, AJIEKTPOIMUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUHU MPU XUMUYECKHUX
peaKkIusax), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEepPHBIC NMPU3HAKN TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHWMHYECKHUX PEAKIM, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIbHBIX HEOPTaHUYECKHX BeIIeCTB (yrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHash M3BECTh, NMUThEBAs COAa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHM OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTajuInuecKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHas, MOHHAs, METaJUIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MenneneeBa, HCIONB3YS MHOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTANY, «IHEPreTUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOIATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolfX BeUIECTB, TEIIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpaIIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAS YCIOBUSA, NMPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEMICHUS XHUMHYECKOTO DPAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIIMIIAX W JKOJOTMUECKHX MPOOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaxusax, Macchbl BEIIEeCTBa WIK 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBHUia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUHM KaTalnu3aTopa, OINpPENEICHHUE CpEeIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOaTh IMpaBUia HKOJOTMYECKU I[eJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
Onpe/IeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasaresns [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CIHA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yectBo 4yacos
Konr IIpakr
Ne HaumeHoBaHue pa3/iesioB U TeM poin HUYeCKH  JJIeKTPOHHbIe (Hu(poBbie) 00pa3oBaTebHbIE
n/n NPOrpamMMbl Bcero HbIE e pecypchl
paGor  pador
bl bl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[TpenMeT OpraHn4YeCKOM XUMUH. _ ,
https://yandex.ru/video/preview/15101613046725962390
1.1 Teopust cTpOeHUS OPraHUYECKUX 3
coenquHeHuil A. M. Byrieposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
71 IIpenenpHbIE yIIIEBOAOPOIABI — ) https://yandex.ru/video/preview/62502723805270932903
' AITKaHBI
u https://yandex.ru/video/preview/17929133818609938934
enpeeNbHbIE YIIIEBOLOPOIBI:
2.2 peit E HOPOA 6 1 https://yandex.ru/video/preview/2494983250144477269
QJIKEHBI, AJIKaINEHBI, AJIKUHBI
https://yandex.ru/video/preview/15701647026529328346
23 ApoMaTudecKue yriieBoa0pO/Ibl 2 https://yandex.ru/video/preview/17444117676616338857
24 IIpupoaHbIE HICTOYHUKHI 3 | https://yandex.ru/video/preview/7124124488997463699
’ YIII€BOIOPOOB U UX MepepadboTka



https://yandex.ru/video/preview/15101613046725962390
https://yandex.ru/video/preview/6250272380527093290э
https://yandex.ru/video/preview/17929133818609938934
https://yandex.ru/video/preview/2494983250144477269
https://yandex.ru/video/preview/15701647026529328346
https://yandex.ru/video/preview/17444117676616338857
https://yandex.ru/video/preview/7124124488997463699

Hroro no pazneny

13

Pasznea 3. Kucaopoacoaepsxammue opraHudecKkue coeinHe

HHUA

https://yandex.ru/video/preview/4988888836152345892

3.1 Cnuptel. ®enon 3 https://yandex.ru/video/preview/14699234318607500874
39 Anpaeruapl. KapOOHOBBIC KHCIIOTHI. - https://yandex.ru/video/preview/9511735988573787656
) CroxHbIe 3QUpHI
https://www.youtube.com/watch?v=Ai8KyfcWm7U
33 VYriaeBoasl 3
Hroro no pasneny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

https://yandex.ru/video/preview/7404255521657265959

4.1 AMUHBI. AMUHOKHUCIIOTBL. benkn 3
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHS
https://yandex.ru/video/preview/82954648043567123
5.1 [Imactmaccel. Kayuyku. Bomokna 2 https://yandex.ru/video/preview/11501220730812709259
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://yandex.ru/video/preview/4988888836152345892
https://yandex.ru/video/preview/14699234318607500874
https://yandex.ru/video/preview/9511735988573787656
https://www.youtube.com/watch?v=Ai8KyfcWm7U
https://yandex.ru/video/preview/7404255521657265959
https://yandex.ru/video/preview/82954648043567123
https://yandex.ru/video/preview/11501220730812709259

11 KJIACC

KoauuecTBO 4acoB

Kour
Ne HaumeHoBaHue pa3jiesioB U TeM poin Hpakr
n/n | nporpammbi Beero it HYeCKH  JJIeKTpoHHbIe (L poBbIe) 00pa3oBaTebHbIE peCcypchl
Elaﬁm padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
[lepronuueckuii 3aKOH 1 https://dzen.ru/video/watch/6460d08e248d2a6d3ca383db?f=d2d
1.1 [Tepuoanueckas cucrtema 3 - ucTopws
XUMHYECKHX AemeHToB JI. M. https://yandex.ru/video/preview/7780869717739945990
Menpeneena
12 CrpoeHnue BenecTna. 4
MHuoroo0pasue BemecTB
https://yandex.ru/video/preview/2473136251710199107?tmpl
1.3 XUMUYECKUE PEAKIIUU 6 1 1 version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c95
1d00bea6d0312b191d4bb8093af2b5384f
Hroro no pasneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTtanmnbl 1 https://yandex.ru/video/preview/13258349667111569798
2.2 HemeTamnst 1 1 https://yandex.ru/video/preview/18074922878032924915
)3 CBsi3b HEOPraHUYECKUX U ) https://yandex.ru/video/preview/11814841242140442810
OpTraHWYECKUX BEIIECTB



https://dzen.ru/video/watch/6460d08e248d2a6d3ca383db?f=d2d
https://yandex.ru/video/preview/7780869717739945990
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/13258349667111569798
https://yandex.ru/video/preview/18074922878032924915
https://yandex.ru/video/preview/11814841242140442810

Hroro no pazneny

17

Pa3zgen 3. XumMus u ;Ku3HbL

https://yandex.ru/video/preview/15055216994821286742

3.1 XUMHA U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://yandex.ru/video/preview/15055216994821286742

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Kon
11|
Ne TPOJI paKr I[aTa
HYecK DJIeKTpOHHbIe U (poBbIe 00pa3oBaTelbHbIE
n/ Tema ypoka Bcer  bHBI u3y
ue pecypcsl
n ) e eHusl
padoTt
pado
bl
ThI
. .. https://dzen.ru/video/watch/6460d08e248d2a6d3ca383db
IIpenmeT opraHn4ecKoil XuMuH, €€
?f=d2d - ucropms
BO3HUKHOBEHHE, Pa3BUTHE U 1 ) )
https://yandex.ru/video/preview/7780869717739945990
3HA4YCHHE
Teopust cTpoeHUsI OpraHUYECKUX ) _
N N https://yandex.ru/video/preview/3285394579335923514
coenuaenuit A. M. byrneposa, eé 1
Teopws
OCHOBHBIE TOJIOKEHUS
[IpencraBnenue o KiaccupuKauu
OpPraHNYECKHUX BEIECTB.
Homenknarypa (cucremaruueckas) 1
Y TPUBHUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, | https://yandex.ru/video/preview/62502723805270932903
TOMOJIOTHYECKHM AT
Meran u 3TaH — NpoCTEUIINE 1 https://yandex.ru/video/preview/8917252647225189277
MPEJICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHHUE, 1 https://yandex.ru/video/preview/17929133818609938934



https://dzen.ru/video/watch/6460d08e248d2a6d3ca383db?f=d2d
https://dzen.ru/video/watch/6460d08e248d2a6d3ca383db?f=d2d
https://yandex.ru/video/preview/7780869717739945990
https://yandex.ru/video/preview/3285394579335923514
https://yandex.ru/video/preview/6250272380527093290э
https://yandex.ru/video/preview/8917252647225189277
https://yandex.ru/video/preview/17929133818609938934

CBOMCTBA

https://yandex.ru/video/preview/2494983250144477269

OTUJIEH U IPONUJIEH —
MPOCTEUIIINE MPEICTABUTEIN
AJIKEHOB

https://yandex.ru/video/preview/2494983250144477269

[IpakTuyeckas padora Ne 1.
«HonyquI/Ie 9TUWJICHA U U3YUYCHUC
€ro CBOMCTB»

Anxanuensl. byraguen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa U
PE3HUHBI

https://yandex.ru/video/preview/1264475031010107086

10

11

12

AJIKUHBIL: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AueruieH — npocreimunii
MPEACTABUTENDh ATKUHOB

Brruucnenus no YpaBHCHHIO
XHUMUYECKOU peaKkuuun

ApeHbl: 6€H301 U TOIYOJI.
TOKCUYHOCTH apEHOB

https://yandex.ru/video/preview/16516857496104826673
OOM MaTepuanbl 418 aBUAKOHCTPYKTOPOB.

https://vandex.ru/video/preview/15701647026529328346
https://yandex.ru/video/preview/17444117676616338857

13

I'eneTnyeckas cBs3b
YII€BOI0POAOB, TPUHAIEKAIINX
K pa3jIM4YHbIM KJ1accaM

14

[IpupoaHble HICTOUHUKHI
YIIIEBOIOPOAOB: IPUPOAHBIN ra3 u
HOIYTHBIE HEPTSHbIE ra3bl.

https://yandex.ru/video/preview/7124124488997463699

15

[IpupoaHble HICTOUHUKHI

https://yandex.ru/video/preview/1407850977065221776



https://yandex.ru/video/preview/2494983250144477269
https://yandex.ru/video/preview/2494983250144477269
https://yandex.ru/video/preview/1264475031010107086
https://yandex.ru/video/preview/16516857496104826673
https://yandex.ru/video/preview/15701647026529328346
https://yandex.ru/video/preview/17444117676616338857
https://yandex.ru/video/preview/7124124488997463699
https://yandex.ru/video/preview/1407850977065221776

YIJIEBOAOPOAOB: IPUPOAHBIN a3 u
MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH
U IPOAYKTHI €€ mepepaboTku

[0 Be3onacHOCTb NPU NOb30BaHUM NPUPOLHbIM Fa30M.

KonTponpHas padora no pazaeny

16
«YTIeBonopoas»
[IpenensHble OAHOATOMHBIE https://yandex.ru/video/preview/4988888836152345892
17 CIUPTHI: METAHOJI U 3TAHOJI. https://yandex.ru/video/preview/14699234318607500874
Bonopoanas cBs3b
18 MHOroaTOMHBIE CIIUPTBHI: https://yandex.ru/video/preview/14427181729001355847
STUJIEHTJIMKOJIb U TJIMLEPUH
DeHOoII: CTPOEHUE MOJIEKYJIBI, https://yandex.ru/video/preview/5764135462513390993
19 du3nveckre 1 XUMHIECKHE https://yandex.ru/video/preview/1462498224629990724
CBOMCTBA, IPUMEHEHUE
20 Anpaeruapl: GopMambaeTUI U https://yvandex.ru/video/preview/9511735988573787656
aneTanpaerul. A1eToH
OIHOOCHOBHBIE IIPEIETbHBIE https://yandex.ru/video/preview/1731562864128744423
21 KapOOHOBBIE KHUCIIOTHI: https://yandex.ru/video/preview/7227150330258274842
MypaBbUHAas U YKCyCHast OOMN [leHb poccuiickor Haykn CMOTP 3HAHWUIA.
[IpakTuueckas padbora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM
KHCIJIOTBD»
CreapuHOBas U OJICMHOBAs ] )
https://yandex.ru/video/preview/1731562864128744423
23 KHCJIOTBI, KaK IIPEICTABUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT
Mpbuta Kak cOJM BBICIIAX ) )
https://yandex.ru/video/preview/5782591363054057879
24 KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
. 0OMN NHpmsmayanbHble cpeacTsa 3almUThI.
JIEHCTBHE
25 CrnoxHble 3(upbl Kak https://yandex.ru/video/preview/8068158341489840435



https://yandex.ru/video/preview/4988888836152345892
https://yandex.ru/video/preview/14699234318607500874
https://yandex.ru/video/preview/14427181729001355847
https://yandex.ru/video/preview/5764135462513390993
https://yandex.ru/video/preview/1462498224629990724
https://yandex.ru/video/preview/9511735988573787656
https://yandex.ru/video/preview/1731562864128744423
https://yandex.ru/video/preview/7227150330258274842
https://yandex.ru/video/preview/1731562864128744423
https://yandex.ru/video/preview/5782591363054057879
https://yandex.ru/video/preview/8068158341489840435

IPOU3BOIHBIE KaPOOHOBBIX
KUCIIOT. ['MapOoIu3 CI0KHBIX

3¢hupoB

https://yandex.ru/video/preview/857518744041076435

26

Kupsl: runponuns, npuMeHeHue,
Ouosornyeckas posb KHPOB

https://yandex.ru/video/preview/17497045772571462724

27

28

YTrieBoasl: cOCTaB,
knaccudukanus. Baxneimme
MPEJICTABUTEIIN: TIIFOKO03a,
dpykTO3a, caxapos3a

KanMaJ'I M LCJII0JI03a KaK
MNPpUPOAHBIC ITOJIMMEPBI

https://www.youtube.com/watch?v=Ai8KyfcWm7U

https://yandex.ru/video/preview/6829187855043049237

29

KoHnTponpHas padora mo pasaeny
«Kucnoponconepxamue
OpPraHUYeCKUEe COCUHEHUS»

30

31

32

AMMWHBI: METHJIAMHUH W aHUJINH

AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpraHHYECKHUEe COCTUHEHUS, HX
OMOJIOTHYECKOE 3HAUYEHHE.
ITenTuner

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://yandex.ru/video/preview/14489499089170357125

https://yandex.ru/video/preview/4053766186838675680

https://yandex.ru/video/preview/7404255521657265959

33

OCHOBHBIE ITOHITUA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OCHOBHEIE METOJbI CUHTE3a

https://yandex.ru/video/preview/82954648043567123



https://yandex.ru/video/preview/857518744041076435
https://yandex.ru/video/preview/17497045772571462724
https://www.youtube.com/watch?v=Ai8KyfcWm7U
https://yandex.ru/video/preview/6829187855043049237
https://yandex.ru/video/preview/14489499089170357125
https://yandex.ru/video/preview/4053766186838675680
https://yandex.ru/video/preview/7404255521657265959
https://yandex.ru/video/preview/82954648043567123

BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4dyKH, BOJIOKHA

https://yandex.ru/video/preview/11501220730812709259

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://yandex.ru/video/preview/11501220730812709259

11 KJIACC

KoauuecTBO 4acoB

Kont [Mpakr
JlaTa
Ne poJIb HYECKH DJ1eKTpOHHbIE HH(PPOBHIE
Tema ypoka Bce usyue
n/n HbIE e o0pa3oBaTe/bHbIE PeCypChl
ro HUSA
paGor  pador
bl bl
https://yandex.ru/video/preview/1394606541
1 XUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs 1 7658896184
KOH(UTYpalus aTOMOB https://yandex.ru/video/preview/1661676279
714920759
Ilepronnueckuii 3akoH u [lepuoanueckas
P P https://yandex.ru/video/preview/6748535506
cucTeMa XuMu4ecKkux aiementoB /1. U.
2 . 1 181464068
Menneneena, X CBsI3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COCTUHEHHM 110
3 rpynmnam u nepuojam. 3HaueHue |
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /[.M1. Menieneena B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€ https://yandex.ru/video/preview/1642772723
4 BU/JIbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM 1 3492660258
cBsi3u. BogopoaHas cBsizb
5 BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD. 1 https://yandex.ru/video/preview/7762452741

CTeneHb OKHUCIICHUS. BemectBa

701391756 BaneHTHOCTb



https://yandex.ru/video/preview/13946065417658896184
https://yandex.ru/video/preview/13946065417658896184
https://yandex.ru/video/preview/1661676279714920759
https://yandex.ru/video/preview/1661676279714920759
https://yandex.ru/video/preview/6748535506181464068
https://yandex.ru/video/preview/6748535506181464068
https://yandex.ru/video/preview/16427727233492660258
https://yandex.ru/video/preview/16427727233492660258
https://yandex.ru/video/preview/7762452741701391756
https://yandex.ru/video/preview/7762452741701391756

MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOCHUS

https://yandex.ru/video/preview/8728734506

750353964

ITonsTue o nucnepcHbIX cucteMax. IcTHHHBIE

https://yandex.ru/video/preview/1108786668

6 Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10 1660308668
BEILIECTBA B pACTBOPE
Knaccudukanust 1 HOMEHKIIaTypa
7 HEOPraHWYECKUX coeMHEHN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PAa3JINYHbBIX
KJIaCCOB
Knaccudukamnus XuMHIECKUX peaKiuii B https://yandex.ru/video/preview/2473136251
HEOPraHWYECKOW U OPraHUYECKON XUMUH. 7101991077?tmpl version=releases%2Ffronten
8 3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH d%2Fvideo%2Fv1.1177.0%237e0c951d00beab
COXpaHEeHU U IIPEBPAIEHUS DQHEPTUH IIPU d0312b191d4bb8093af2b5384f
XUMHUYECKUX PEaKIUIX
https://yandex.ru/video/preview/1307615844
Cxopoctb peakiuu. OOpaTuMble peaKiuy.
9 3834719997
XUMHUYECKOE PABHOBECHE
[IpakTuueckas pabora Ne 1. «Bausiaue
10 pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOU PeaKLum»
https://yandex.ru/video/preview/6996351094
DnekTponuTrdeckas auccounanus. [lonstue o i
836624320?tmpl version=releases%2Ffronten
BOIOpoHOM Tokazarene (pH) pactBopa. ;
11 P 6 r d%2Fvideo%2Fv1.1177.0%237e0c951d00beab
€aKUMU HOHHOro oOMeHa. [ 'naponus
B P d0312b191d4bb8093af2b5384f
OPraHMYECKHX U HEOPTraHUYECKUX BEIIECTB
12 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. https://yandex.ru/video/preview/1069573604

[TousTHE 00 AMEKTPOSIU3E PACIUIABOB U

2348723686



https://yandex.ru/video/preview/8728734506750353964
https://yandex.ru/video/preview/8728734506750353964
https://yandex.ru/video/preview/11087866681660308668
https://yandex.ru/video/preview/11087866681660308668
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/2473136251710199107?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/13076158443834719997
https://yandex.ru/video/preview/13076158443834719997
https://yandex.ru/video/preview/6996351094836624320?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6996351094836624320?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6996351094836624320?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6996351094836624320?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/10695736042348723686
https://yandex.ru/video/preview/10695736042348723686

pacTBOPOB CoJIeH

KonTponbhas pabota no paszueiny

13 «Teopernyeckre OCHOBBI XUMUM
Merainel, ux nojioxenue B [lepuoanyeckoi
cHCTeMe XuMHYecKux sineMeHToB Jl. H. https://yandex.ru/video/preview/1325834966
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS 7111569798
atomoB. O0mue hu3nyecKue CBOWCTBA
METaJIJIOB
https://yandex.ru/video/preview/1100731974
o 2419917761
15 Crutassl Mel:,aHHOB' UICKTPOXHMIMCCKH i https://yandex.ru/video/preview/6509145826
HaIpsHKEHUN METaJIOB 684993332 TecT
https://yandex.ru/video/preview/1176878773
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB 3916578929 HaTpuiA. Kanui
16 (HaTpuil, Kanui, KanblIUi, MarHUH, https://yandex.ru/video/preview/1144239485
AQTFOMHUHHK ) U UX COCTMHCHUN 9127383523 marHuin.KanbLnit
. https://yandex.ru/video/preview/7063297201
17 XI/IMI/I‘IGCKI/\IJG CBOMCTBA XpoMa, MEJIU U UX 126075118 xpom
COCTUHCHUI ==
. https://yandex.ru/video/preview/1001088756
XuMHYEeCKre CBOMCTBA IIMHKA, JKelle3a U UX
18 . 8949626432 »eneso
COEIMHEHU I —
[IpakTuueckas padora Ne 2. "Pemenne
19 SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamis»"
20 Hewmeramnsl, ux nonoxenue B [leprnoanueckon https://yandex.ru/video/preview/1807492287

CUCTEME XUMHUYCCKHUX DJICMCHTOB I[ .

8032924915



https://yandex.ru/video/preview/13258349667111569798
https://yandex.ru/video/preview/13258349667111569798
https://yandex.ru/video/preview/11007319742419917761
https://yandex.ru/video/preview/11007319742419917761
https://yandex.ru/video/preview/6509145826684993332
https://yandex.ru/video/preview/6509145826684993332
https://yandex.ru/video/preview/11768787733916578929
https://yandex.ru/video/preview/11768787733916578929
https://yandex.ru/video/preview/11442394859127383523
https://yandex.ru/video/preview/11442394859127383523
https://yandex.ru/video/preview/7063297201126075118
https://yandex.ru/video/preview/7063297201126075118
https://yandex.ru/video/preview/10010887568949626432
https://yandex.ru/video/preview/10010887568949626432
https://yandex.ru/video/preview/18074922878032924915
https://yandex.ru/video/preview/18074922878032924915

MenpeneeBa 1 0OCOOEHHOCTH CTPOCHHUS AaTOMOB

duznueckue cBOMCTBA HEMETAIJIOB.

https://yandex.ru/video/preview/1419267520
4809550288

21 AnoTponust HeMETauIoB (Ha IpUMeEpe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa)
. https://yvandex.ru/video/preview/1292638112
XUMHYECKUE CBOMCTBA TraJION€HOB, CEPhI U UX
22 . 7136999736
COCIMHEHMI —
. https://yandex.ru/video/preview/7046692194
XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
23 . 330952295 docdop
COeTUHEHUH
. https://yandex.ru/video/preview/2593412109
XUMHYECKUEe CBOMCTBA yriiepo/ia, KpEMHUS U
24 . 8852654
UX COEeIUHEHUN
75 IIpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTMHEHNN
O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
26 teMe «HemeTanabel». Berauciaenus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenue
27 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
"Hemeramnsr"»
)3 KontponbHas padoTa mo teMam «MeTayisl» u
«HemeTtammnny
https://yandex.ru/video/preview/6939051265
29 Heoprannueckue u OpraHu4ecKue KUCIIOTHI. 036864393?tmpl version=releases%2Ffronten

Heopr AHUYCCKHC U OPTaHUYCCKUC OCHOBAHU A

d%2Fvideo%2Fv1.1177.0%237e0c951d00beab
d0312b191d4bb8093af2b5384f



https://yandex.ru/video/preview/14192675204809550288
https://yandex.ru/video/preview/14192675204809550288
https://yandex.ru/video/preview/12926381127136999736
https://yandex.ru/video/preview/12926381127136999736
https://yandex.ru/video/preview/7046692194330952295
https://yandex.ru/video/preview/7046692194330952295
https://yandex.ru/video/preview/25934121098852654
https://yandex.ru/video/preview/25934121098852654
https://yandex.ru/video/preview/6939051265036864393?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6939051265036864393?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6939051265036864393?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f
https://yandex.ru/video/preview/6939051265036864393?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f

OCHOBaHUA

AMpoTepHbIe HEOPTaHUYECKUE U
opranuveckue coepunenus. ['enernueckas

https://yandex.ru/video/preview/1365031148

30 1 2222189765
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB
Ponp xumuu B 00ecTieueHU 3KOJIOTHICCKOM,
31 YHEPreTHYECKOM ¥ MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHH MEIUITHBI
[IpencraBnenus 06 0OMKUX HAYYHBIX
32 MPUHUHUIIAX TPOMBIIUIEHHOTO MOJIYyYeHUS 1
Ba)XKHEUIIINX BEIIECTB
https://yandex.ru/video/preview/3491314064
233518868?tmpl version=releases%2Ffronten
33 UYenoBek B MUPE BELECTB U MATEPHAIIOB 1 d%2Fvideo%2Fv1.1177.0%237e0c951d00beab
d0312b191d4bb8093af2b5384f
34 XuMHA U 300pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://yandex.ru/video/preview/13650311482222189765
https://yandex.ru/video/preview/13650311482222189765
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https://yandex.ru/video/preview/3491314064233518868?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1177.0%237e0c951d00bea6d0312b191d4bb8093af2b5384f







