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Hpxytcek 2025

MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011eTo 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUs (penepalibHOi 00pa30BaTEIBHOM MPOTPAMMEI CPEIHETO
obmero o6Opazoanust (POIlI COQO), npencrabieHHblx B DenepanbHOM TroCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peann3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsikenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICICHUIO O0IIEH CTpaTeruu
0o0y4deHHs, BOCIUTAHUS U Pa3BUTHUSI OOYYAIOIIUXCS CPEICTBAMU Y4eOHOro mpeamMeTa «XUMHUS»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, TIONy4yaeMO€ BBITYCKHHUKaMu  00IIeo0pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpINAIONIMM JTAallOM PEAIM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LEIOCTHON CUCTEME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KaCaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOULICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpee.
Peanmusyercs xummueckoe oOpa3oBaHuE OOyYarONIMXCsi HA YPOBHE CPEJAHETO O0OIIero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMHUs», COAEePKaHUE U IMMOCTPOECHUE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe M0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHH, €€ 3HaueHus B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HMU OOIIECTBA, a TakXkKe C y4EToM OOIMX Lened u
NPUHIUIIOB, XapaKTePH3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro oOImero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaKk 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIaJ B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIEeHUs
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMUPYETCSI B XUMHHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aUMOJICHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoBpeMEHHass XHMMHUSI KaK HayKa CO3MJaTelbHas, KaK Hayka BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOIO Pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbl
3JIOPOBBSI.

B cootBercTBUM C OOmMMH IIeNSMU M NPUHLMIAMHU CpeIHEro obIiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKH MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsiromiuMu - ipefmera  «XUMHs» SBISIOTCA 0a3oBble Kypchl — «OpraHudeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckoi XxumMun. @opmMupoBaHue TaHHON CHCTEMBI 3HAHUH MPU
M3YYEeHUHU IpeaMeTa obecreynBaeT BOZMOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3usl BEIECTB
Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Marepuaia M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
W3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHHMA TEOPETHUECKUN MaTepuan M
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOIMUECKUX MO3HIIMM,
rIIyOKe TMOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaKKe 0 XUMUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSATH €€ JUIsl TOMOJHEHUs 3HAaHUMU, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI /ISl MOHUMAaHUs (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEUMH MEXJTy HOBBIMU (akTaMHd U TEOPETUUECKUMU MPEIINOChUIKaMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane penienus 3aja4 BOCIUTaHUs, pa3BUTHS M COLIMATN3ALUU 00Y4aIOIIUXCS TPUHSATHIE
IporpaMMoil MO0 XMMHHM HOJAXOJAbl K OINPEICICHUI0 COAEPKAHHUS M IOCTPOEHUsS IpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATbHBIX YUEOHBIX NCHCTBUH, UMeromuX 0a3zoBoe
3HaYeHHE [UI1 PA3IMYHBIX BUIOB JEATEIBHOCTH: pEUICHUs MpoOJieM, TOWCKa, aHalu3a WU



00paboTkn wHMOpMAIMK, HEOOXOAMMBIX I MPUOOpPETEHUS ONbITa MPAKTHYECKOW U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CpeJTHEro 00111ero o0pa3oBaHusl, IPH ONPECIICHUU COAEPKATEIIbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON 1€ATEIbHOCTH YEIOBEKA U KaK OHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHHs] TaKOM MOJXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMBl XUMHUYECKUX 3HAHUM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHUI, UIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEpPUMEHTa, COOJIOJeHHEM NpaBWil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€JeH U 3ajjad U3y4YeHHsl NpeaMeTa B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPUTETAMU B
cucTteMe cpeaHero oouiero oopazoBanus. CeroHs B MpenojaBaHU XMMHUHU B OOJIbIIEH CTEEeHU
OTHAETCsl MPEANOYTEHUE TPAKTHIECKON KOMITOHEHTE COAep KaHUsI 00ydeHUs, OPUEHTHPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTeIbHON OpraHU3alliH, BIAJCIOIIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
MOJTyYeHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU TS PEUICHHs] MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TMUM TpE M3ydeHHH TpeaMera «XHMHS» JOMUHHUPYIOIIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

aJanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEJJIEKTYaTbHO pPa3BUTOW JUYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YXU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIICCTBAMH H UX IIPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JeSITEIbBHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX TMPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC



TEXHOJIOTUH ISl TIOMCKA M aHAIM3a y4eOHOW M HayYHO-TIOMYJISIPHOW HH(POPMAIIUU XUMHUYECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITILICHUS,
HaOJIFOIaTEIBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIHMMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y 00yJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOIHOTO PaBHOBECHsS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3aHHBIX C XHUMHUYECKUMH SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odpazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Hezem1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHHUE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC ToONIOKEeHUS. CTPyKTypHBIE (HDOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n3oMepusa. XUMHUUECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHnuecKux BemlecTB. HomMeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpTraHUYECKHUX BEILECTB.

DKCIepUMEHTAIbHBIE METO/bl U3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKUX BEUIECTB IPU HarpeBaHuu (IJIaBjieHUE, OOYTIUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIleHUs U TOPEHNs),
HAXO0XJIEHHE B MPUPO/IC, TOJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHICH U MPOMIIEH — MPOCTeHIme
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: cTpoeHHE, BOKHEUITNE XUMHUYCCKHEC
cBoMcTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPeCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. 1onyon: cocmas, cmpoeue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAISKAITIMHA K Pa3IMYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKU YTIIEBOAOPO0B. [IpuponHbIil ra3 u momnyTHble HePTSIHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CriocoObl mepepadboTku HeTH: IEpPEerOHKa, KPEKUHT (TePMHYECKHIA,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yToIh ¥ MPOIYKTHI €ro nmepepaboTKH.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJT YTJIEBOJIOPOJIOB ¥ TaJOTCHONMPOU3BOHBIX, TPOBEJACHUE MPAKTHYCCKON pPaOOThI:
MOJIy4eHHUE 3TUJIEHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xaime oprannyeckie CoeiHHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJaMu cIUpTOB. JlelficTBHE METaHOIIa U 3TaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riulepuHa U
STUJICHIJIUKOJIS.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuuKalM), MoldydyeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumeHnenne xupoB. buonorudeckas poiib )KUpoB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIIEBOAOB (MOHO-, 1U- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIOKO3bl), HaXOXJIEHHE B TPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs peaKLus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoia okcugoMm Menu(ll)), MHOroaToMHBIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(Il), B3anmoaeiicTBie kpaxmana
C MO/IOM), TIPOBEJIEHHE MPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikalie OpraHn4eckiue CoeTMHEHUS.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBAa aMHUHOKHMCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak mpupoJHBIE BBICOKOMOJEKYISpHBbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOMCTBa OJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakuuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALUs U TOJIMKOHIECHCALIMSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPH M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBJIEHUE, Hay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELeCTBa, (PU3MUECKUe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUSI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpOBHHU, MMOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 2neMeHTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsSIpHasl W TOJISIpHAsi, WOHHAs, METaJJIMuecKas). MexaHu3mbl 00Opa3oBaHUsl KOBaJEHTHOU



XUMHUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTopHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuii. HomeHknaTypa HeOpraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHUYECKON XMMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHHS M MPEBpaIICHUs
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CuiabHble U crnadbie 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabnun «llepuonanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeJieJIEHUEe Cpelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKIIMU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MACCOBAasi JIOJISI BEIIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramuios B Ilepuoguyeckoil cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPHUM, Kalwii, KaJblUi, MarHuw,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3loB HEMETAIUIOB, PElIEHUE SKCIIEPUMEHTANILHBIX 3a/a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA AJTIOMUHUS C pACTBOPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTeTHYECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

UYenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIE MAaTepHUaIbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHUS IIPENapaToB ObITOBOM XMMHUU B TTOBCEAHEBHOM KM3HU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOUUXCS CUCTEMHBIMU JJI1 OTACNIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®du3nka: Marepus, SHEpPIus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIL,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpHrajoB, CEIbCKOX03SIHMCTBEHHOE IMpou3BOACTBO, nunieBas NMPOMBIIIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOIPAMMLBI 110 XMUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « XUMH» Ha YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEIOCTHOW CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHSI TMYHOCTH O0YYAFOITUXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI O0YYAIOIIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U PAKTUKOB,;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHUUM U TOCIEAYIOIIEM AaHAIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaX€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIHSHHUS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaolled MpUpOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMpUSATHBIE YKOJOTHUECKUE MOCIEACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHH I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHMMaHMs crneuu(UKd XUMHMHM Kak HayKHd, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM U HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HauuMble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYArOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (aKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU Y4eOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aKTyalM3MpPOBATH MpOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIMOJIBb30BaTh MPU OCBOCHHUU 3HAHMHA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIACIATh
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipollecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33124, IPUMEHITh Ha3BaHHbIE MOJICJIbHBIE IIPE/ICTABIICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MHCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMs HAOJIOJATh 32 XOJOM IIpolecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOICITAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesTelIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

¢dbopMynupoBaTh 3ampoChl M TNPUMEHATh pa3IUYHBlE METOABI NPU TOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBbHYIO (OPMY HpPEACTaBICHUS HUH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATH CBOU TMPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpPE3EHTAllMel pe3yJbTaTOB ITO3HABATEIHLHON AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIECAOBAHHIO CBOWCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKAEHHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUI TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOTyuYeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHsD» OTPaKatoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYINa, pajuKail, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCIUHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JIEKAIIHE B OCHOBE IMOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHUM, (DaKTOJOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIISITH XapaKTePHbIC MPU3HAKU TTOHATHHN, YCTaHABIIUBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JJIsl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUi, U3rOTaBIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoil Homenknatype (IUPAC), a takxke



IPUBOANUTH TPUBHAJIbHBIC HAa3BaHMs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITWJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (QPYyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEACIATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa a1 00bsCHEHMs 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTPOEHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTaH, 3TaH, 3TWJIEH, NPONMJEH, aueTuieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TIULEpUH, (HEHOI, alleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHMKH YIJIEBOJAOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEILIECTBA MJTU IIPOAYKTA PEAKLIUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIK IPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHH IPU M3YYEHUM BEIIECTB M XHMHUYECKUX SIBJICHUU
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUHU, MOJYUYECHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITPHU HarpeBaHHH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeLIeCTBaMH U JITAaOOpaTOpPHBIM OOOPYJOBaHHEM, IMPEACTABIATH PE3yNbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpesbl, 0CO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha >KMBBIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci mnokaszarens [I/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUisi 00y4arouxcs € OrpaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbSi: YMEHHUE HMPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIeKTPOHHBIC OPOUTAIA ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XHMHYECKUX  PEaKIMi, pacTBOp, AJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanudeckuil 3akon /. M. MenneneeBa, 3aKOH COXpaHEHHUs! MACChl BEILIECTB,
3aKOH COXPAHECHHUS WU TPEBPAIIECHUS DHEPTUU TPH XUMHUYECKUX PEAKIHMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCIOJIb30BAHUH BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJisi COCTABJICHHS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHHs OTICIbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETami€éHash W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAS, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHMUYECKUX BEIICCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTuHEHUN (TIPOCThIE BEIIecTBa — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH mepuoaudeckoro 3akoHa J[. M.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XUMHUECKHX AiieMeHToB Jl. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH MO nepuoaaM U rpynnaMm llepuoguyeckoil cuctemMbl XuMu4eckux anementos 1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMHYECKHUX PEaKIUK;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, IOJIHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTb ONbBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOIO OallaHca 3TUX PeaKIIHif;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHE MTPOIIECCHI, JIeKaIIIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C HCIOIH30BAHUEM TOHSITHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, MPEBPAILLECHUS U COXPAHEHUS SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE Pa3INYHbIX (AaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TP 0OpaIeHUH ¢ BEIIeCTBAMH U J1ab0paTOpHBIM 000pYyI0BaHHUEM, MPEACTABIAThH
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBATh XMMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaLUK, IHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaloIlled MPUPOIHON Cpellbl, OCO3HABATh ONMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBUIECHUS U MIPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M UYEJIOBEKA;

JUIsi 00Oy4arolUXCsl ¢ OrpPaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHUE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YJArOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiins mis 3anucu xumudeckux (Gpopmyit.
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QTKATUEHBI, ATKUHBI
4.3 ApoMaTnyecKue yriieBoaopo bl 3
3.4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 9 1
' ux nepepadoTka
Hroro no paszneny 13
Paznen 4. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHn st
4.1 Crupter. @enon 3
4.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 5 1
' CnoxHbie 3hUpbl
4.3 VYrieBoibt 3 1




Hroro no pazneny

13

Pa3nea 5. Aszorcoaepikamue opraHu4ecKue coeJHHeHHs

51 ‘ AMUHBI. AMUHOKHCIOTHL. benku

Hroro no pazneny

Pa3nes 6. BoicokoMoJIeKyJISIpHBIE COeANHEHUSI

6.1 ‘ [Tnactmaccel. Kayuyku. Bomokna
Utoro no pazneny 2
Pe3epBHbIC yachl 1
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB M TeM
Ne ni/mn (uu¢posbie)
NPOrpamMmbl Konrtpoabubie IIpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heopranuyeckasi xumusi
2.1 Merannbl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
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eMa ypoka uudposbie
n/m Bcero = Konrtp. MpakTiy. [Iamp = dakr Oﬁlc)l;I;OBaTeJILHLIe
padoThI padoThI pecypeb
1. [ToBTOpEHMeE. 1
2. KonTponbnas pabora. Cpes 3HaHHMii 3a Kypc 9 kiacca. 1
[Ipeamer opraan4eckoil XUMHUH, €€ BOSHUKHOBEHHUE,
3. pa3BuTHE U 3HaueHue. Teopus CTpOCHUS] OPraHUYECKUX 1
coenuHennii A. M. bytiepoBa, €€ OCHOBHBIE MTOJOKEHUS
[IpencraBnenne o kIaccu(puKauy OPraHMIECKUX
4, BeuectB. HomeHnkmnarypa (cuctemaruueckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPTAaHUYECKUX BEIIECTB
5. AJIKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUU P 1
MertaH 1 3TaH — NpOCTEUIINE TPEACTABUTENN AJTKAHOB
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA
3 DTUJIEH U IPOIUJIEH — MPOCTEUIINE TPEACTABUTENH 1
' AJIKEHOB
9 [Tpaktrueckas padota Ne 1. «[lonyuenue sTuiaeHa u 1 1
U3Y4YE€HUE €ro CBOMCTBY
10 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
' [TonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,
11. TOMOJIOTMUECKUH Psil. ALETHIIEH — IPOCTEUILNI 1
MpeACTaBUTENb AJIKUHOB
12. Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD apeHOB 1




I'eneTtnueckas CBA3b YrJI€BOAOPOAOB, MPHUHAIJICKAIIIUX K

13. pa3IUYHBIM KJ1accam
14, Kontponbnas padoTa no pazaeny «YTiaeBog0opOab»
[TpupoHble HCTOUYHUKH YTIEBOAOPOAOB: IPUPOAHBIH ra3
15. U TIONyTHBIE HE(PTAHBIE I'a3bl, HEYTh U MPOAYKTHI €&
nepepadboTKu
16. PesepBHbIe yacel. O000IIEHNE ¥ CHCTEMAaTH3aITH.
[IpenenbHble OJTHOATOMHBIE CIIUPTHI: METAHOJ U STAHOJL.
17 BomnopoHas cBsi3b
18. MHoroaToMHbI€ CIIUPTHI: STUIECHIIIMKOIb U TITULEPUH
@deHoII: CTPOCHUE MOJIEKYITBI, PU3NIECKHE U XUMHUYECKHUE
19. CBOMCTBA, IPUMEHEHNE
20. Anbreruzipl: GopManIbAerul U aueTanbaerui. AleToH
OMHOOCHOBHEIE TIpEeNIbHBIE KaPOOHOBBIE KUCIIOTHI:
21. MYpaBbUHAs U YKCYCHas
ITpakTuyeckas padora Ne 2. «CBoicTBa pacTBOpa
22, YKCYCHOW KHCIIOTBI»
CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KaK MPeACTaBUTENN
23. BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX
KapOOHOBBIX KHCIIOT, X MOIOIIIEE IeHCTBHE
CroxHble 3(UPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.
24. I'uaponus cnoxHbIX 3pUpoB
o5 XKupsr: ruaponus, mpuMeHeHne, ONOIOTHYECKas POITh
KHUPOB
VYraeBojsl: cocTaB, Kiaccudukanus. Baxxueitmume
26. MPEJCTaBUTENN: TII0K03a, (PpyKTO3a, caxaposa
27. Kpaxman u nemirono3a Kak MpUPOJHBIE TTOJIUMEPHI




KonTponpHas pabota mo pazueny

28. «Kucnopoacoaepkaiiye opraHn4ecKue COeINHEHUS 1

29. AMUHBI: METHJIAMHUH U aHUJIUH 1
AMMHOKHCIIOTHI Kak aM(OTEepHbIC OPTaHNYECCKUE 1

30. COEIMHEHM, NX OMoJIornueckoe 3HaueHue. [lenruasl

31 benku kak mpupoHBbIC BEICOKOMOJICKYIISIPHBIC 1
COCIMHEHHS

32 OcHOBHBIE OHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX 1
COCIUHEHHI

33 OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX 1

' coequHenuil. [ImacTmacchl, kKayqyku, BOJIOKHA
34. PesepBHbIe yacel. O000IIEHNE ¥ CHCTEMAaTH3aITH. 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/
n

Tema ypoka

IToBTOpeHune. OCHOBHBIE KJIACChl OPIraHUYECKUX
coeaunenuil. Uzomepus. ['eneTnueckas cBssb.

KoaunuecTBO 4acoB

JarTa nzydyenus

Bcero

Kourp.
padoThI

pakr.
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Kontponbnas padota. Cpe3 3nanuii 3a kype 10
KJiacca.

[13 u IIC xumnueckux snementoB Jl. U.
Menpeneesa, UX CBA3b C COBPEMEHHOM Teopuen
CTPOEHHUSI AaTOMOB. XMMHUYECKHUM DJIEMEHT.
DneKTpoHHas! KOHQUTYpaLusi aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB DJIEMEHTOB U
UX COEAVHEHHUH 10 IrpyNIaM U Nepruojam. 3HaueHHe
MEPUOANYECKOI0 3aKOHA M CUCTEMbl XUMHUYECKHUX
anemenToB J[.MI. MeHeneeBa B pa3BUTUU HAyKU
CrpoeHue BemecTBa. XuMU4ecKast CBsI3b, €€ BUbI;
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBS3U.
Bonoponnas cBs3b

BanentHocTh. DnekTpoorpunarenbHOCTh. CTENEHb
OKMCIIeHHs. BerecTBa MOJIEKyJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTue o nucnepcHbIX cucteMax. IcTUHHBIE 1
KOJJTOUHBIE pacTBOPBL. MaccoBas 107151 BEIIECTBA
B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa HEOPraHHUECKUX
coequHeHui. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX
BELLECTB, Pa3IUYHBIX KIIACCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKON ¥ OPraHu4eCcKoli XUMHU. 3aKOH
COXpaHEHUs1 MACChI BELIECTB; 3aKOH COXpaHEHUs U
IIPEBPALLCHNS SHEPTUN IIPA XMMHYECKHUX PEAKIHAX

10

11

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padota Ne 1. «BnusiHre pa3indHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI)

12

OnexkrponuTHyeckas qucconuanus. [lonstue o
BoJopoaHOM Moka3zareie (PH) pactBopa. Peakmuun
HMOHHOTO 0OMeHa. ['uaponu3 opraHn4eckux u
HEOPTaHMYECKUX BEIIECTB

13

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTue 06 >MeKTpOIU3E PACIIIABOB U PACTBOPOB
coJien

14

15

16

Kontponbnas padota no pazneny «Teopetudeckue
OCHOBBI XUMHUN»

Mertaiubl, ux nosoxenue B [1C xumuueckux
anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH
cTpoenwus aromoB. O0mue (hu3ndeckue CBOCTBa
MeTauioB. CIUTaBbl METAJIJIOB.

PesepBHbIil ypok. O000IIEHHE U CUCTEMATU3AIIHS

17

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XVMUYECKUE CBOKCTBA BAKHEHILINX METAUIOB




(HaTpuii, KaIui, KAJIbIMH, MAarHUM, aTIOMUHUIN) U
HUX COEIUHEHNN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

18 .
COCIMHEHU I

19 XuMuYecKue CBOMCTBA IIMHKA, JKeJle3a U X
COETUHEHUN

20 [IpakTuueckas padbora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3aa4 1o Teme «MeTambi»"
Hewmeramnsl, ux nonoxxenue B [lepuonnueckoi

21 CHUCTEME XMMHUYECKHUX deMeHToB [[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB
du3nyeckue CBOMCTBA HEMETAIUIOB. AJIJIOTPOIHS

22 HEMETaJUIOB (Ha IMpUMeEpe KUCIOpoa, CephI,
dbocdopa u yriepona)

23 XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
coenuHenuil. [IpuMenenue.

24 XuMuyeckue cBorcTBa a3oTa, pochopa u ux
coennHenuil. [Ipumenenue.

o5 XHUMHUECKHUE CBOICTBA yriaepoaa, KpEMHUS U UX
coeguHenuil. [Ipumenenue.
O06o0061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe

26 «HemeTtannbl». Beruucinenust no ypaBHEHUAM
XUMHUYECKUX PEAKIUN U TEPMOXUMUYECKHE
pacyeTsl

97 [IpakTuueckas padora Ne 3. «Pemienue
SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "HemeTamnsr"»

28 KontponbHas padota mo temaM «MeTaJibl» U

«HemeTtamie




Heopranuueckre u opraHuyeCcKue KUCIOTHI.

29 Heopranuueckue u opraHmdecKue OCHOBAHUS 1
AmMdoTepHbIE HEOPraHUYECKIE U OPTaHUYECKHE

30 coenuHeHus. [ eHeTHUecKas CBsI3b HEOPraHMYECKUX 1
Y OPTaHMYECKUX BEIIECTB
Poiib XxuMuH B 00€CTIEYEHUH DKOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30IIaCHOCTH, 1
Pa3BUTHUU MEAMIMHBI. XUMHS U 3I0POBHE YETIOBEKA

39 [IpencraBnenus 00 OOIIUX HAYYHBIX TPUHITUIIAX 1
MPOMBIIICHHOTO TTOJTYYEHUS BAKHEHIITUX BEIISCTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 PesepBHblil ypok. O60011IeHNE U CUCTEMATU3aIIHS

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* YyeOHO-MeToAN4YECKOE 00eCIeYeHNE MPOLECCOB MPENOJaBaHUsI XUMUU,
Oounonoruu, GU3NKM HA YPOBHSAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
00pa3oBaHus C BKJIIOUEHUEM JOTOJHUTEIBHOTO MHKEHEPHOTO KOMIIOHEHTA :
Meroandeckue pekomengauuu. — M. : ®I'bHY «UHCcTUTYT conepxanus u
METO/I0B 00yueHus», 2024. — 73 c.

 Cucrema OLICHKH JIOCTUKEHHUM MIIAaHUPYEMbIX TPEAMETHBIX PE3yJIbTaTOB
OCBOEHUS yueOHOTOo peameTa «XuMusi». CpeaHee oliee 00pa3oBaHue :
MeToauueckue pekomenganuu. — M. : ®I'bHY «MHcTUTYyT conepkanus u
METO/10B 00yueHus», 2024. — 80 c.: ui.

 Cucrema OLICHKH JIOCTUKEHHUM TUIAHUPYEMbIX TPEAMETHBIX Pe3yJIbTaTOB

OCBOEHUS yueOHOro npeameta «Xumusy. OcHoBHOE o01iee 00pa3oBaHue :



Meroanuyeckue pekomenaauuu. — M. : ®I'bHY «MucTuTyT conepxanus u
MEeTOJI0B 00yueHus», 2023. — 55 c.: ui.

» Xumus (yriryOsieHHbIH ypoBeHb). Peanuzanus tpedoBanuit ®I'OC cpennero
oO1iero oOpa3oBaHus : METoIMUEcKoe mocodue s yuurens. — M. : ®I'BHY
«MHCTUTYT coziepkaHus U METOI0B 00yueHus», 2023. — 100 c.: ui.

* JlocTKEeHHE METaNpeAMETHBIX Pe3yJIbTaTOB B paMKaxX U3y4eHUs MPEIMETOB
€CTEeCTBEHHO-HAYy4YHOro 0JI0Ka (OCHOBHOE 0011Iee 00pa30BaHUE) : METOJUYECKUE
pexkoMenanuu. — M. : ®I'BHY «MHCTUTYT conepxkaHus U METOJI0B O0YUCHUS»,
2023. - 136 c.: un. 15

» KontekcTtHbie 3a1aun. 3a1anust K yueOHOMY Kypcy «XuMHUs». 8 Kiacc : yaueOHoe
nocodbue. — M. : ®I'BHY «MHCTUTYT coepkaHus U METOA0B o0ydeHus», 2024, —
41 c.

* OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIIUU | METOAUYECKUE PEKOMEH AU,
— M. : ®I'BHY «MHcTUTyT conepkanusi U METOA0B 00yueHus», 2024. — 27 c.

» MeToaunueckuii keiic «Xumudeckas cBsi3b. Kpucrammndeckue pernetkn» (8—9
KJIaCCHhl).

* Metoauueckuil kec «Xumus v xku3nby (10—11 kmaccsr).

* Metonunueckuii keiic «CkopocTh xumuueckoi peakuun» (10—11 kiaccsr).

* Metonuueckuii keiic «Knaccudukarus xumuueckux peaxuuin» (10—11 kmaccer).
» Xumus (yrinyOsieHHbIl ypoBeHb). Peanuzanus tpedoBanuit @®I'OC 0CHOBHOTO
o011ero oopazoBaHus : METOAUUECKOe Tocooue i yuutens. — M. : ®I'BHY

«UHCcTuTyT cTparerun passutusa odpazoBanusi PAO», 2022. — 97 c.: ui.



* [IpeniogaBanne €CTECTBEHHO-HAYYHBIX ITPEIMETOB B YCIOBHUSX OOHOBICHUS
coJiepKaHus o01ero ooOpazoBaHus . MeToiuueckoe nocooue. — M. : ®I'BHY

«MHCcTuTyT cTpareruu pa3sutus oopazoBanus PAOy», 2021. — 184 c.
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