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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit ®eneparun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOMIMXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepiaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  00l1eo0pa3oBaTeabHOM
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIY)XHT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOIHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONIMXCs Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl CPeCTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJASPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, €
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
Hesell ¥ MPUHIUIIOB, XapaKTePU3YIOLMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOpMUPYETCS B XUMUU
Ha OCHOBE TMOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MjaTeNbHas, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IMoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IIeJIIMU M NPUHLKIAMHU CpeIHEro obiiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUIECKOW XUMUH (C BKJIFOUCHHUEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BELIECTB Ha OCHOBE OOLIUX MTOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABIECHUM O CTPOCHUMU BEILLIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OOpa3oBaHMA TEOPETHUECKUN MaTepuan M
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HauU€HUE NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOI0JIOIMUECKUX IO3HLMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
NPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IpOLECCy
TBOpPYECTBA B O0OJACTH TEOPUH U MPAKTUUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ 7S MOMOJHEHHs 3HaHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom coaepxaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
W pelIeHUs TPOTUBOPEYHH MEXKIy HOBBIMH (aKTaMH W TEOPETUUYECKUMH TPEAIOCHIIKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
IPUHATBIE MPOTPaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEpP)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30Boe 3HaUCHUE I PA3IUYHBIX BHIOB JEATEILHOCTH: PEIIeHHs MpoOIeM, MOUCKa, aHaIu3a U



00paboTkn wHMOpMAIMK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
HAa YpPOBHE cpeaHero obmero oOpa3oBaHHs, TMPH  ONPEICICHUU  COJEp:KaTelbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaOUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM Hayku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOU KyJabTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HIMCIOIIUX MECTO B MPUPOJIC, B IPAKTHUECKOMN U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€Jed U 3a7ad U3Y4EHHUs NpEeaAMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEHM OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs O0OydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
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 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHSATHIO T'PAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U WX PUMEHCHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEIICHUS MTPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JeSITEIbBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHIUS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4aromuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJIOTUH JUTS MTOVCKA M aHAN3a YIeOHOW M HayYHO-TIOMYJISIPHOM HH(POPMAIIMA XUMUYECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOAUMBI, B
YaCTHOCTH, NTPH TUITAHUPOBAHWHU M IPOBEICHUN XMMUYECKOTO YKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOJIOIONB30BAHMS, MOMOJIHEHHUS JHEPreTHYECKUX PECYpCOB M COXPAHEHUS IPHPOTHOTO
pPaBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJAEC H CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueOHOM 1utaHe cpeaHero o0miero oopa3oBaHus mpenMer «XuMus» 0a30BOr0 ypOBHS
BXOJIUT B COCTAB MPEAMETHOM 00nacTn «EcTecTBEeHHO-HAyYHBIE IPEAMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
oOuiero obpazoBaHus, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henmemo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKOl XMMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: oprannyeckux coequHenuii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum  OpraHMYecKkMx  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIBHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB MU MaTepHaJaMd HAa UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYEcCKMi psa. MeTaH M 3TaH — HpocTeuiiue
IPEJICTAaBUTENIN aJKAaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuMM 3aMelIeHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEHUIINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (pEaKkIUH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyYeHUE U IIPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBOMcTBA (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAllUN, TOPEHMUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPoOsanus U HUmMpo6aHus), noiyuerHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTaeBOJAOpoA0B. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxnaenue. CnocoObl mnepepabOTKH HEPTU: NEPEroHKa, KPEKUHT
(TepMuUecKHid, KaTanUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKONH pPalOoThI:
MIOJIy4eHHUE 3TUIICHA U U3YYECHHUE €T0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakuMW C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOIAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTomMHble CHMPTHL. OTUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (u3nyeckue u
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs peaKkus Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe M XUMHUYECKHUE CBOMCTBA. TOKCHYHOCTh
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUYECKUE U XHUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. dpykros3a Kak U30Mep IIIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJILHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIN: IPOBEIECHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOAOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss 1Mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha NpuUMepe IMIKHA). buonoruyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE PEaKIIMU Ha OEJIKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLICHUI: HaOII0eHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepuMEHTAIbHBIE METOJIbI U3YYEHHUS BEIIECTB U UX IMPEBpAIllEHUI: 03HAKOMJICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTHM, SBJISIOLINXCA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEeH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MTpernapaThl, MAaTEPHAaIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHuecKkui sneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHas 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MengeneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M Ilepnoanyeckoil cHUCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BuAbl XUMHYECKONW CBSI3U (KOBaJIEHTHAas
HEemnoJisipHasl W TOJspHas, MOHHAas, MeTajuindyeckas). MexaHn3mbl 00pa30BaHMs KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHNs. IOHBI: KATHOHBI U aHUOHBI.

BemecTtBa MOJEKYISIPHOTO WU HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1os
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHM4ecknx coenauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakuil B HEOPraHMYeCKOW u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3in4HbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. MDakToOpbl, BIUSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtuueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAS, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYCHMsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemeéToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKeHHE NEPOKCHIA BOAOPOAA B MPUCYTCTBUU KaTalau3aropa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUSL «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanueckoil  cUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI atoMoB. (Du3HuecKHe CBOMCTBa
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MprUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJiIepoJia U KPEMHUS) U UX COCMHEHHM (OKCHIO0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSIUHEHUH.

Meramnel. [lonoxenne metaiios B [lepuoanueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXMMMUYECKUN psi HANpsKEHUI
METaJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPHUH, Kaiuii, KalblMid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHCTBHE TUAPOKCHIA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJOoYel, KauyeCTBEHHBIC
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEIIECTB, pacuéThl mMacchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B o0ecrie4eHnu HKOJIOTMUECKOM, SJHEPreTHYecKol 1 MUILEeBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenus 00 OOWMX Hay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpHalbl,
KOHCTPYKLMOHHBIE MaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I DSJICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHbIE YJ00pEHUs.

X¥UMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIAa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBsI3€H IpHU U3ydyeHUH OOIIeld M HEOPraHUYEeCKOM XUMHUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK YW MOHATHM, SBJSIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHUA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJICJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usuka: Marepus, SHEPrus, macca, aroM, IEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPIeTUUYECKUN YPOBEHb, BELECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CENIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NALIEBAs
IPOMBIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IVDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OO0yYarOIIUMHCS
porpaMM cpeaHero obiiero odopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJICTBOBAThCS B CBOEH JESTENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3yNnbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
rpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH U MpaBWJIaMU TOBEICHHS,
CIOCOOCTBYIOLTUMH IPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHMUYECKOW JEATENbHOCTH OOYYaloUIMXCS IO peaau3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS. O COLMAJBHBIX HOpPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOLICHMH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33124, BBIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apryMEHThI APYrHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIUTENbHBIX HaONIOJCHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U TPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M MOCIEAYIOIIEM aHAJIU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 310pOoBOr0 M Oe3omacHoro obOpasza >KHM3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA UEHHOCTH TPaBWJI WHAMBHUIYAIbHOTO M KOJUIEKTMBHOIO 0€30IacHOIo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-HCCIICIOBATEIILCKONW  JESTEIBHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPUYECKOM M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHMIO MPOQPECCHU pa3IuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymiei mpodeccun U peanusauu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEM 00IIeCTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUUECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBHM, MPUHOCIIIMX BPEI OKPYKAIOIIEH MPUPOJAHOU Cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBAaThCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIIECTBEHHOU MPAKTUKU;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: MpodIeM COXpaHEHHs IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH JUIsl COBPEMEHHOW LMBWIM3ALMU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIICHUH IT100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW O€30mMacHOCTH, B PA3BUTHHU MEIMIIMHBL,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOJOB II0O3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI JaHHbBIX
C LICJIBIO NTOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIeHUs TIpo0OieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro IpeaMera «XUMHUS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHUKaTUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JAEHCTBUS B IO3HABATENbHON H
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (hOPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMH;

HCIIOJIB30BaTh NP OCBOCHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEXK/Y N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE [MO3HAHUS, UCIOJB3YEMbIE B XMMHM CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJEIbHBIC IPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM M 3aJauyd  MCCIEIOBAHMA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M TPOBEIEHUS YYCHHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIONYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO pa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTE;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (OpMY NpeAcTaBieHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTaleil pe3yiabTaToB MO3HABATEIBHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3anuu y4eOHOro mpoekta M (OpMYIMpPOBATh BBIBOJBI 0 pPE3yJibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUI MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 00MEHa MHEHHSIMU.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIIATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILLECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJM XHMHUU B IO3HAHWW SIBJICHHA TPHPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM [T
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJIATAalOUINE
MNOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSPHBIE O00BEM, YITIEPOJTHBIA  CKEJNeT,
GyHKUMOHATbHAS TPYINa, paJuKal, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllUe COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS OpTraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUU U 0€30MaCHOM MCIOIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEePHBIC NMPU3HAKN TOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOEHUS U
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYJI OpTaHUYECKUX BEUIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHN MOJIEKYJ OPTaHMYECKHX BELIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeIEHHOMY KJIACCy/Tpymme COeauHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpXKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOANTH TPUBHAJIBHBIE HAa3BaHMs OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
aleTUJICH, JSTUJICHTJIMKONb, TIUIEpHH, (eHomn, (opMmanpAerun, ameTaabIeruja, MypaBbHHas
KHCITIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIIOK03a, (GPYyKTO3a,
Kpaxmal, [eJUTF0JI03a, TIUIUH ),



c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJbI XMUMHYECKOH CBS3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUITHMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO XHMHYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOT' O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUSI JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMH U MX IPUMCHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XHUMHUYECKUNA DKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUU C MpPaBHJIaMU TEXHUKHU O€30MaCHOCTU
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3UPOBATH XUMHUYCCKYIO WH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBECHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIENIAX COXPAHEHHsS CBOErO 3/I0POBbA U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS U MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeNIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh penbedHO-
TOYCUHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMudeckux (Gpopmyit.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHW4ecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IMO3HAHUM SIBIEHUH NPHUPOIbL, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NIPAKTHUYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AIIEKTPOOTPHULATENHFHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJEHTHAas, MOHHAs, MeTaJuIM4YecKas, BOJIOPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAs IUCCOLMALHNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XUMHYECKOM  pEakIMM, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
JJNIEKTPOJIMTUYECKON Jucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHUS,
JeXalMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKT€pHbIE IMPU3HAKU MOHATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJICHUS
dopMyn BeHIECTB M ypaBHEHUN XHMHUYECKUX pEaKUui, CHCTEMaTHYECKYl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HErall€Has W3BECTb, NUThEBAas COJa, NMUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCIIEHNUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAasA, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpelsl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos [leprnoanyeckoi cucTeMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHUX D3JIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;



c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBa HEOPraHMYECKHUX BEILIECTB pPAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYEeCKMMH BEIIECTBAMU C ITIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnYHBIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolux BEIIeCTB, TEINIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, YIaCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS pPEeaKLUN pa3InYHBIX TUIIOB, MOJIHBIC
U COKpallEHHBbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3WYHBIX HEOPTaHWYECKUX BEIIECTB, pAacClO3HABaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakldu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (nmpunuuin Jle [larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepu30BaTb XMMHUUYECKHE IIPOLIECCHI, JIEXkKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHOW KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
IpeCcTaBiIeHUd 00 OOIMX HAy4YHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS C MCIOJIb30BAHUEM IOHATHUSA
«MaccoBasi JI0JNis BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKHX
peaKusax, Macchl BEIIECTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Ui 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUia OOpallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUNW SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peakldd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amady mo temaM «Metamnel» U «HemeTamibpl») B COOTBETCTBHHM C MPaBHIAMH TEXHUKU
0e30MacHOCTH MpHU 0OpAaIIeHUH C BEIIECTBAMH U JIA0OPAaTOPHBIM 000pYyI0BAaHUEM, MPEACTABIATH
pe3yNbTaThl XHMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUIH COOTBETCTBYIOILUX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYHHKAIUH, WHTEpHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETLHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpYXKarolled NPUPOJHOM Cpenbl, 0OCO3HABaTh ONACHOCTh BO3JECHCTBHS Ha >KMBBIE OPTaHU3MBI



OIpe/IeNIEHHBIX BEILECTB, MOHUMas cMblci nokasatens ITIK, noscHaTe Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICUCTBUS HA OPraHU3M YEJI0BEKA;

JUIsl 0OOy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHUE MPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX IO3HAHUS BEIECTB U XUMUYECKUX SBICHUMH;

JUId  cHeNbIX M cAaloBUIAIIMX OOy4aroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ IporpaMmb1 pa3it Beero KonTpoabubie  IIpakTuueckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoTshI pecype
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTaHMYECKUX coearuHeHu A. M. 3 1 0
byrneposa
Hroro mo pazmeny 3
Paznea 2. Yruesogopoasl
2.1 [IpenenbHbIC YIIIEBOIOPOIBI — AJIKAHBI 2 0 0
29 HenpenenbHble yrieBogopO/Ibl: AJIKEHBI, 5 0 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTHYeCKHE YTIIeBOTOPOIbI 2 0 0
24 [TpupoHBIE HCTOYHUKH YTIEBOAOPOAOB U X 2 0 0
nepepadoTka
Hroro no pazneny 12
Pa3pnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 3 0 0
32 Anpaerunsl. KapOboHoBbIe KUCTOTHL. ClIOKHbBIE 8 1 1
3UpHI
3.3 VYriaeBoasl 3 1 0
Hroro no paszneny 14
Pa3nesn 4. A3oTcoaepskaiue OpraHi4ecKue coeJuHEeHHs
4.1 AMMHBI. AMUHOKHUCIIOTBL. benku 3 0 0
HWroro no pazneny 3

Pa3znea S. BbicokoMoOJIeKYJ/JIsIPHBbIE COeIMNHEHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna

Nroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne nn/nn HporpaMMBI pa Beero Konrpoabnbie IIpakTuueckue f)lépg:fOBaTeJ)Ibﬂble
padoTshI padoTshI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 4 1 0
anemenToB JI. 1. Menaeneena
19 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 5 0 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTais 6 0 1
2.2 Hemeramint 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5 0 0
BEIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XHUMHS U )KH3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosunyecTBo 4acoB JJIeKTPOHHBbIE
Hara undgpoBbie
n/ Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
I padoThI padoTshI
pecypcsl

[IpenMer oprannyeckoi XuMuu, e€

BO3HUKHOBEHUE, pa3BUTHE U 3HaYeHUE. Teopus 1 0 0

CTPOCHHUSI OPTaHNUECKUX coeArnHeHu A. M.

BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

[IpencraBienue o knaccupuxanuu

opraHuueckux Bemiects. Homenkiarypa 1 0 0

(cucremaTHuecKasl) ¥ TpUBHUAJIbHbIE HA3BAHUS

OpraHMYECKUX BEIIECTB

KP Nel Cmapmosas ouacHocmuyeckas paboma 1 1 0

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHM 1 0 0

pAan

MertaH 1 3TaH — NPOCTENIINE IPEACTABUTENIH 1 0 0

AJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0

OTWIIEH U MIPONMIIEH — MPOCTENIINE 1 0 0

MPEJICTAaBUTENIN ATKEHOB

[IpaxkTuueckas padora Ne 1. «[lomyuenue 1 0 1

ATUJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraauen-1,3 u meTunOyranauen-

1,3. IlonydyeHue CHHTETUYECKOTO KaydyKa U 1 0 0

pe3UHBI




10

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS,
TOMOJIOTUYECKUH psill. ALETHIEH —
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB

11

12

Brluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuu

Apenbl: 6eH3011 ¥ TOIYoJ. TOKCUYHOCTh apeHOB

13

['enernueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJIaccaM

14

15

16

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[IpupoHbIE NCTOYHUKH YTIIEBOJIOPOIOB:
NPUPOIHBIN ra3 U MONYTHEIE HETIHBIE ra3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu
[TpenensHbIe OJHOATOMHBIE CIIUPTHI: METAHOI U
sTaHoi. BonopoaHas cBA3b

17

18

19

MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb 1
TJIHIEPUH

®DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYEeCKUe U
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
Anpaeruppl: opMaIbAETUI U alleTAIbICTH/I.
AtnieToH

20

21

22

O1HOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAsI 1 YKCYCHas

[IpakTudeckas padora Ne 2. «CBoiicTBa
pacTBOpPa YKCYCHOUM KHUCTOTBI»

CTeapI/IHOBaSI U OJICMHOBAs KHUCJIOThI, KaK
MNpEACTAaBUTCIIN BBICIINX Kap60HOBI>IX KHCIIOT




MBeia KaK COJIM BBICHINX Kap6OHOBBIX KHCJIOT,

23 . 1
HX MOIOIIIEE IENCTBHE
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

24 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIIOKHBIX 1
3upoB

o5 JKupsl: ruapoan3, npuMeHeHue, Ouoornyeckas 1
POJIb )KHPOB

26 Bcepoccuiickaa nposepounas paboma_(BIIP) 1
YTrneBoasl: cocTaB, KilacCH(pUKaIus.

27 Baxkneiimue npencraBuTeNn: II0K03a, 1
dpykTO3a, caxapos3a

28 Kpaxman u 1esiroo3a Kak npupoHbIe 1
OJIUMEPBI

29 KP Ne 2 Umoeosas konmponbhas paboma. 1

Ilpomexcymounas ammecmayus

30 AMMHBI: METWJIAMHAH U aHWJIHNH 1
AMUHOKHUCIOTHI KaK aMm(pOTepHbIe OpraHUYECKre

31 COCAUHEHMS, UX OMOJIOTHYCCKOE 3HAUCHHUE., 1
Ilentuapl

39 Benku kak mpupoaHbIe BEBICOKOMOJIEKYIISIPHBIC 1
COCAUHEHMS

33 OCHOBHBIE TTOHATHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METObI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1
[MnacTmacchl, kKayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

KoanuecTBo yacoB
Tema ypoka KonTposabHbie

Bcero
padoThI

XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypalys aTOMOB

IIpakTHyeckue
padoTshI

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akon u I[leprnoanueckas
crucTeMa XUMU4YecKux anmemeHToB 1. 1.
MeneineeBa, ux CBSI3b C COBPEMEHHOU TeOpHUe
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

XUMHUYECKHX 3JIEMEHTOB U UX COEIUHEHUH 10

TpyIIaM " nepruoam. 3HaueHHe NePruoTTIeCKOTO 1 0
3aKOHA U CUCTEMbI XUMUYeCKUX 31eMeHToB J[. 1.

MeneneeBa B pa3BUTHU HAYKH

KP Nel Bxoonas konmpoavHas paooma 1 1

Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM 1 0
cBs13U. Bonopoanas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
Crenenn okucieHus. BerecTBa MOJIEKyIIpHOTO 1 0
1 HEMOJIEKYJIIPHOTO CTPOEHHUS

[lonsiTue o nucnepcHbIx cucremax. icTuHHbBIE
KOJUIOM/IHbIE pacTBOpbl. MaccoBast 1oist 1 0
BEILIECTBA B pacTBOPE

Knaccudukanus 1 HoMEeHKIaTypa
HEOpPraHWYEeCKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukamnms XumMuaeckux peakiuii B
HEOPraHMYECKON ¥ OPraHn4eCcKOl XMMHHU. 3aKOH




COXpaHEHUs MacChl BELIECTB; 3aKOH COXPaHCHUS
U IIPEBPALLECHUS YHEPTUU IIPU XUMHUECKUX
peakuusx

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XUMHUYECKOE PABHOBECUE

Ipaxmuueckas paboma Ne 1. «Bausnue
DA3IUYHBIX (DaKmMopo8 Ha CKOPOCHb XUMUYECKOU

peakyuu)

DnexrponuTryeckas auccoruanys. [loastue o
BoJI0OpoAHOM Moka3zareie (PH) pactBopa. Peakmuu
HOHHOTO OOMeHa. ['uapon3 opraHuveckux u
HEOPraHUYECKUX BEIICCTB

13

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.
[TonsiTue 06 nMeKTpOIU3E PACIIIABOB U PACTBOPOB
coneit

14

Mertaiutel, ux nosioxenue B [lepuoanyeckoii
cucTeMe Xummudeckux anemeHTos 1. U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
O6mue ¢puznyeckue CBOMCTBa METANIOB

15

16

17

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

XUMHYECKHE CBOICTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KanblUii, MarHUN, ATFOMHUHUN) U
HUX COeIUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUI

18

19

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN

Hpaxmuueckas paboma Ne 2. "Pewenue

IKCHEPUMEHMANIbHBIX 3a0ay N0 meme
«Memannory"

20

Hewmeramnsl, ux nonoxxenue B [lepuonnueckon




21

22

CHCTEME XMMHUYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

®u3nyecKkue CBONCTBA HEMETAIUIOB. AJIJIOTPOIHS
HEMEeTaJIOB (Ha IpUMepe KUCI0poa, Cephl,
docdopa u yriepona)

XHUMHYECKHE CBOMCTBA FAJIOIEHOB, CEPhI U UX
COETUHEHUN

23

24

XumHueckue cBoiicTBa a3ora, pocodpa u ux
COCIMHEHU I

XHWMHMUYECKHE CBOMCTBA yIiIepoaa, KpEMHUS U UX
COCTUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX
COCTUHEHUN

26

27

28

O0001IeHrEe ¥ cUCTEMATH3alUs 3HAHUH 110 TEME
«Hemertainbr». Beraucnenus no ypaBHEHUSIM
XMMHYECKUX PEAKIUN U TEPMOXUMHUUECKUE
pacdEThl

Hpaxkmuueckas paboma Ne 3. «Pewenue

9KCNEePUMEHMANIbHLIX 3a0ay N0 meme
"Hememasnnot"»

KP Ne 2 Hmozoeas konmpoavrasa paboma.
IIpomesrcymounas ammecmauus

29

30

HeOpFaHI/I‘leCKI/IC " OPpTraHUYCCKUC KUCIIOTHI.
HeopraHquCKHe 1 OPraHn4€CKUeC OCHOBAHHUA

AmMdoTepHbIE HEOPraHUYECKHE U OPTaHHYECKUe
coennHeHus. [ eHeTndyeckas CBA3b
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB

31

Ponb xumun B o6ecrieueHuN 3KOJITOTUIECKOM,
SHEPTETUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUIIMHBI

32

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IIpUHIOHUIIAX
IMPOMBIIIJICHHOI'O ITOJYYCHUA BayKHEHUIITHX




BEILIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 0 0
34 XUMHS ¥ 30POBbE YEIIOBEKA 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacce/ I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AKinoHepHOE
obmectBo «M3marenscTBo «IIpocBenienne»
* Xumus, 11 kiacce/ I'abpuensua O.C., OctpoymoB WN.I'., Ciankos C.A., AKIHOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[IperoiaBaHre €CTECTBEHHO-HAYYHBIX MPEIMETOB B YCIOBHSX OOHOBIJICHUS COJCPKAHUS
obmiero obOpaszoBanus: Mmeroamueckoe mocodbme / [[lentmn A.}O., 3arpanwunas H.A.,
Hukumosa E.A. u np.]; nox pen. A.lO. Ilentuna.—M.: ®I'BHY «MHcturyr crpareruu
pasButus oopazoBanusi PAO». 2021.— 184 c.

HudopmManmoHHO-METOTUIEeCKOE MUCHMO
00 0COOEHHOCTSIX TIPETIOIaBAHHSI y4eOHOTO npeamera «XUMHUSI»
B 2024/2025 yueOHOM rony

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://resh.edu.ru/ Poccuiickast 37€eKTpOHHas IIKOJIA

https://mob-edu.ru/ MoGunbHOE 371eKTpOHHOE 00pa30BaHHE

https://uchi.ru/ Yau.py
https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F Onnaiix mkoia
doxkchopn

http://www.vaklass.ru/ SIKnacc

Xumus 10 knace Ypoku no yuebnomy npeamery "Xumusa" GIAOY JI10 "Axagemus
Munnpocgsenienust Poccun"

Xumus 11 knace Ypoku no yuebnomy npeamery "Xumusa" @IAOY JI10 "Axagemus
Munnpocgsenienust Poccun"

D0P "lomamnue 3ananus. Cpennee obuiee oopazoanue. Xumus'". 10-11 kmace. AO
N3parensctBo "[IpocBemnienue”

Tpenaxep "O6mnako 3nanuii". Xumus. 10 xnacc. OO0 "dusukon JIad"

Tpenaxep "O06naxo 3Hanuit". Xumus. 11 kinacc. OOO "dusukon J1ad"

Xumus, 10-11 xmaccet TAOY BO MI'TTY

Xumus. Buptyanbsslie 1abopaTopHbie U npaktuyeckue padborsl DI'AOY

"MCPO
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