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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpaboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIM KOHLIENTYyaJIbHbIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHS MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe H3KOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oO1rero ob6pa3oBaHusl Cpe/ICTBAMH Y4€OHOTO TpeaMeTa «XUMHUS», COJEepKaHUE M MOCTPOCHUE
KOTOPOTO ONpEIeNeHbl B MpOorpaMMme IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEeTHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHUE 1IEJIOCTHOIO MPEICTaBICHUS
00 OKpYXKaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HaIlpaBlieHa Ha peIIeHHE INI00ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTUUEcKOi, MHUIIEBOH, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNSIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHST 00pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.
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CocraBnsiromiuMu  ipeaMeTa «XUMHS» SBISAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
xumus» U «OO01as 1 HeopraHudecKasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIITFOTCSL OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIECKOH XUMUU (C BKIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX 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, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomoniHseTcss B kKypcax 10 wm 11 kiaccoB naieMeHTaMU  COJEpXKaHUS, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1esnom coaeprkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PriIocOPCKUX UACH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHUYECKOTO M OPraHWYeCKOro MHupa, 00yCIOBICHHOCTb CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
W peIIeHUS TPOTUBOPEYHH MEXIy HOBBIMHU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX MpolieM, a Takxke MpolieM cOepexeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3[aHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
MPUHATBIE TPOTPaMMON IO XHMHH TIOIXOJIBI K OMPEAENICHUIO COJEPKAHHS U TIOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HaUCHUE I PA3TUYHBIX BHIOB JEATEILHOCTH: PEIICHHs MpoOIeM, MOMCKa, aHAIU3a U
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00paboTtkn wHOpMaIMK, HEOOXOAMMBIX JJII MPUOOPETEHUS ONBITA MPAKTUUYECKOW U
UCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B I03HAHUU XUMHUHU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IeJiel M3y4deHHs IpeJMeTa HampaBiICHUEM IEePBOCTEIIEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XWUMHYECKOM HAyKu Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUYEeHUS MIPEeIMETa SBJISIETCS BIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsIFOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€Je U 3a7a4 U3ydeHus MpeaMera B
porpamme 1o XMMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUM C HOBBIMH ITPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpazoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTENEHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOyuyeHwus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHu3ally,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3ajau.

B cB3u ¢ STUM TpU HM3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HauYeHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
dbopMUpOBaHHE UMHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPHUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOUINX YHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpooiieM,
MOWCKA, aHanmm3a M o00padoTku uWHOOpPMAIUK, HEOOXOMUMBIX JUIsl MPUOOPETEHUS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEeay;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IMPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
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TEXHOJIOTUH /ISl TOMCKA M aHAJIN3a YIeOHOW M HayYHO-TIONY/ISIpHON MH(pOpMaNy XUMHYECKOTO
COJICPKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOAWMBI, B
YaCTHOCTH, NTPH IUITAHUPOBAHUU M IPOBEJCHUN XMMUYECKOTO KCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOJIOIONIB30BAHMS, TOMOJIHEHHUS SHEPreTHYECKUX PECYpCOB M COXPAHEHUS IPHPOIHOTO
pPaBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueOHOM 1utane cpenHero oOrmiero oOpa3oBaHUs mpeaMer «XuMus» 0a30BOr0 ypOBHS
BXOJ/IUT B COCTaB IPEAMETHOM 00nacTu «EcTecTBEeHHO-HAyYHBIE IPEAMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
oOuiero obpazoBaHus, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henmenwo), B 11
kiacce — 34 daca (1 4ac B Hezemo).
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Conep:kanue y4eOHOro npeamMera
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTquCKHe OCHOBBI opraaneCKoﬁ XUMHH

IIpenMeTr opraHM4YeCKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBS3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  Homenknarypa
OpPraHMYECKHUX COEJAMHEHMM (CHUcTeMaTHyecKas) M TpHUBHMAJbHbIE HAa3BaHUSA BaKHEHUIIMX
IPEJCTaBUTEIIEH KJIaCCOB OPIraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yriesoaopoast

AJKaHbI: COCTaB M CTpPOEHUE, TIOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XHMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U IMPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINNA NPECTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBA (peakuuu
raJIoTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHuPosanus U HUmMpOoGanus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: MEpEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCcrepuMEHTaJIbHbIE METOJIbl M3YYEHHUS BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koutekuuu «HedTs» u «Yromias», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIEHHE INPAKTHYECKOW pPaOOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.
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Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xammue opraHu4ecKue cCoeAUHEHMs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON U 3TaHON: CTpoeHue, (Gu3NYecKue u
XUMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMU MeETaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelficTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToMHbBIE CHUPTHL. OTHIEHIJHMKOIb M TJIMLIEPUH: CTpOEHHUe, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBuEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHOoI: CTpPOCHUE MOJEKYJbl, (U3NYECKUEe U XHMHUYECKHE CBOHCTBA. TOKCHMYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemowusvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOHCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIMH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHAsl KHCIIOTHI:
cTpoeHue, PU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
TepudUKanMu), ToNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIoIIee IeHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruosnorudeckas poib KUPOB.

YrieBonpl: cocTaB, Kiaccudukaiuys yriieBooB (MOHO-, AU- U mojucaxapuibl). [mroko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3HMUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom menu(ll), okucneHme amMMHadYHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, onosorunueckas poib. DorocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemntono3a Kak npupojHble noinumepsl. CTpoeHrne Kpaxmana U IEJUTIOJIO3bI.
duznyecKkue U XUMUIECKHE CBONCTBA KpaxMana (THAPOIIN3, KaueCTBEHHAs pEaKIUs C HOJOM).

OKCHepUMEHTAJIbHbIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE dTaHoia okcuaoMm wmeau(Il)), MHOroaTOMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBhe
KpaxMajga C HWOJOM), TPOBEACHHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3aaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUWH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XUMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha mpuMepe IiunuHA). buonormueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.
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Benku kak MPHUPOIHBIC BBHICOKOMOJICKYJISPHBIC COCTUHEHUs. [lepBu4Has, BTOpHYHAS H
TPEeTUYHAsT CTPYKTypa O€iakoB. XHMMHUYECKHE CBOMCTBA OCJIKOB: THUAPOJIU3, JICHATYypaIlus,
Ka4eCTBECHHbBIC PEaKI[UH Ha OCIIKH.

DKCHepUMEHTAIbHBIC METO/bI M3Y4YEHHs] BEIISCTB M WX MPEBPAICHUIN: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalusi OCIKOB MNpPH HArpeBaHHH, I[BETHHIC
peakiuu OEIKOB.

BbicokomoJieKyIsIpHBIE COeTUHEHMSI

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CPEIHAS MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IIOJIMMEPHU3ALUs U OJINKOHICHCALIMS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXNpeIMETHBIX CBA3€H IPU M3y4YEHUU OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAay4YHBIH (HaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIMU3, CUHTE3, KIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUEe BETUYMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJOTNYECKH aKTUBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, (PEepMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: NuIeBsle MPOIYKTHI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX

BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMax JJIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAsE, MOHHAs, METaTHYecKas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMN
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XUMHUYECKOU CBsI3U (OOMEHHBIH M JIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BeuiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJTIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccugpukanus HeopraHuueckux coequHeHuid. HomeHkiaTypa HEOPraHHYECKHX
BEUICCTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAUX K Pa3IuYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEILECTB, 3aKOH COXPAHEHUS U NPEBpAILCHUs
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauThl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BELIECTB M UX IPEBpAIllCHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumuyeckux siemeHTtoB JI. M. MenneneeBay, u3yueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpEICIIEHUE CPENBl PACTBOPOB BEIIECTB C NMOMOLIBI0 YHUBEPCAIBHOIO MHIMKATOPA, PEAKIUU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rbl Mo ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOIB30BAHUEM TOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHIO0B, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOTHBIX
COCTMHECHMIN).

[IpruMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX 00OJIOUEK aTOMOB MeTamioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIJI0B.

XVMUYECKHE CBOMCTBA BaXHEHINIWX METAIIOB (HATPUM, Kajuil, KalbIHii, MarHui,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

O61ue criocoObl Moay4YeHUs! MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEpUMEHTAIbHBIE METOJbl H3YYECHHUS BEIIECTB M WX MPEBpAlICHUN: H3y4YCHHUE
KOJUIeKIIMA «MeTalulbl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIEHUE SKCIEePUMEHTATBHBIX
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3aja4, HaONIOJeHWEe U  ONHCAaHUE JIEMOHCTPAMOHHBIX M  JaOOpaTOPHBIX  OMBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peaklMy Ha KATHOHBI METAJIOB).

Pacuérnble 3a1aumn.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJJTHO U3 BELIECTB UMEET MIPUMECH.

XHMUA U )KM3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI O€30MaCHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4yHBIX METOJAxX IIO3HAHUS BEILNECTB M XUMHYECKHX
peaKkIui.

[IpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIUIAX [POMBIIUIEHHOTO —IOJIyYEHHS
BAKHEHIINX BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YeCKUE U MUHEPAJIbHbIE y10OpEHHUS.

XuMHs U 3[I0pOBbE 4YEJIOBEKa: MpaBUjIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IpPENapaTos,
paBuiIa 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUU B
11 xnacce ocymiecTBs€TCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX NOHSTUH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  HKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, PU3NYECKUE BEJIUYUHBI U €IMHULIBI X U3MEPEHMUSI, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENIBHBIX MaTepUaioB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, NUIIEBast
IOPOMBIIIJICHHOCTh, (papMalleBTUYECKass MNPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajioB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAHOTEXHOJIOTUH.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 32 ot 17.05.2024. cnonnutens: WanaynnuH P.B. 0 AIEKTPOHHbINA
CrpaHuua 10 us 32. CTpaHuua cosaaHa: 17.05.2024 16:55 =¥ TATAPCTAH



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM cpeaHero o6iiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCs PYKOBOJICTBOBATbCS B CBOEH J1€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS TMpeaMera «XHUMHS» JAOCTUTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJealaMd POCCUHCKOTO
IpaXXAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS
JUYHOCTH 00Y4YaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OMbITa IIO3HABATEIIbHOM M TMPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3alnuu
IPUHATHIX B O0IIECTBE IIEGHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUIOB yUEOHOM AESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:
OEHHOCTHOI'O OTHOLICHHA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTE€YECTBEHHOH
XUMUH;
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YBKEHHUS K IPOLIECCYy TBOpYECTBA B OOJACTH TEOPUM W MPAKTHUECKOTO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKCHUS HAyKU €CTh Pe3yibTaT JUIMTEIBHBIX HAOIOICHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca M ITI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHHU M TMOCIEAYIOIIEM aHajau3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHNA,

CIOCOOHOCTH OLCHUBATh CUTyallUHd, CBA3AHHBIC C XHMHUUYCCKUMHU ABJIICHUAMH, U
HNpUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
OCHHOCTH,

T'OTOBHOCTH OLICHUBATh CBOE IIOBCACHHUEC M IIOCTYIIKKM CBOHMX TOBapI/IH_Ieﬁ C HOBI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPABOBbBIX HOPM M OCO3HAHUC HOCJ’IeI[CTBI/II;'I 9TUX IMOCTYIIKOB,

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOUICHHS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMIoIeHNsT TpaBWJl OE30MaCHOrO OOpalIeHHsl ¢ BEUIECTBAMU B OBITY, HMOBCEIHEBHOM
KHM3HU U B TPYIOBOU JEATEIHHOCTH;

INOHUMAaHHA [CHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MOBCACHHUA B CUTyaAllUAX, YT'POKAOIINX 3J0POBbIO U JKU3HU JIIOI[Cfl;

OCO3HAHUS TOCJIEACTBUI W HENPUATHS BPEIHBIX NPHUBBIYEK (YIOTPEOJICHUS alIKOrouis,
HApKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTHU B y‘IC6HO-HCCHGI{OBaTeHBCKOﬁ ACATCIIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IpYTHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHUMU TMPAKTUYCCKUX 3aaad COIIPIEU'II)HOﬁ
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJjiacca, H_IKOJ'ILI);

HHTEpECa K IMPAKTHYCCKOMY H3YUCHUIO npoq)eccnﬁ pa3in4dHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHUA MMPCIAMETHBIX 3HAHWUH 110 XUMHUU,

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOU NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY HWHAMBUIYAIbHOM TpPAaeKTOPHUM OOpa30BaHMA,
Oynymieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

NOHUMAaHM TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX BpEl OKPYXarollel NPUPOIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOIATONMPUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYphI, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
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NI03HABATEIbHONW, KOMMYHHKATUBHON M COIMAIIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 NMO3HAHMSI:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBECHHOM MPAKTHKH;

NOHMMaHHs CHeUU(UKA XUMHH KaK HayKH, OCO3HaHHs ¢€ poiu B (HOPMHPOBAHUU
paIMoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHUpE KaK O €IMHCTBE MPHPOABI M YEIIOBEKa, B MO3HAHUW TPHUPOIHBIX 3aKOHOMEPHOCTEU U
peleHrnr IpoOJieM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OW 3HAYUMOCTH XHWMHUH ISl COBPEMEHHOW LMBWIM3AIWU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH M BaXHOH POJIM B CO3JIaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYESCKOW O€30MacHOCTH, B PA3BUTUU  MEIHIIMHBI,
00ECIIeYCHUN YCIIOBHH YCIICIIHOTO TPYJia U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHSI CYIIHOCTH METOJIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh IMOJIyYaeMbIC 3HAHUS JIJIS
aHaM3a U OOBSCHCHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpAa M MPOHCXOJAIINX B HEM W3MEHEHHIA,
YMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C TICIIBIO MOJTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUISI PEIICHHS TIPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K O3HAHUIO U UCCIICA0BATEIILCKOM eI TeIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HETNPEPHIBHOMY OOpa30BaHHIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMHUU B COOTBETCTBUU C >KH3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JESTSIILHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMmeTHble pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqafonmxca MG)K}II/ICIII/IHJ'II/IHapHBIe
(MeXMmpeIMeTHBIE) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBatonye (opmupoBaHue (QYHKIHOHATHHONH TpPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIAUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHBIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
M03HABATCIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.
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OsJangenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbLHLIMHU
AeUCTBUAMMU:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh,

ONpeaAcIATh LECIW ACATCIBHOCTH, 3aJdaBas IIapaMETpbl W KPHUTCPUHU HX JOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJIB30BAaTh IHpPHU OCBOCHUU 3HAHUMI HpI/IéMBI JJOTUYCCKOI'O MBbBIINIJICHUA — BBIACIATH
XapaKTEPHBIC IIPpHU3HAKU MOHATHH W yYCTaHaBJIMBATb HUX B3dHMMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUC ITOHATHUA AJIA 00BSICHEHHS OTACIIBHBIX (baKTOB u HBHCHHﬁ;

BLI6I/IpaTb OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCHICCTB U XUMHNYCCKUX peaKL{Hﬁ;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SAABJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I),
BBIABJIATD 3aKOHOMCPHOCTH M IPOTHUBOPCUHUSA B paCCMATPHUBACMBbBIX ABJICHHAX, (bOpMy.TIHpOBaTB
BbIBOJbI U 3aKJIIOUYCHU S,

IIPUMCHATH B INPOLCCCC IMO3HAHHA, UCIIOJIB3YCMbBIC B XUMHWU CHUMBOJIMYCCKUC (3HaKOBI>Ie)
MOJCIIH, Hp606paSOBBIBaTB MOJCJIBbHBIC ITPCACTABJICHUA — XUMHYECKHI 3HAK (CI/IMBOJ'I) JJICMCHTA,
XUMHNYCCKas (l)opMyna, YpaBHCHHC XHUMHYECKON p€akKiiuku — IIpyu PpCIICHUU yLIe6HBIX
MMO3HABATCJIIbHBIX W IMPAKTHUYCCKUX 3alad, MPUMCHATH HA3BAHHBLIC MOACJIBHLBIC IPCACTABICHUA
AJI BBIABJICHUA XapPaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMH METOIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LT M 3aJauyd  MCCIEIOBAaHMSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIHOTO IUTAHUPOBAHUS ¥ TPOBENCHUS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOEJIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHWKAX WHPOpMaNuu (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTH;

dbopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
nHpopmaIu, He0OX0MMOM TSI BRIMTOJTHEHUST YI€OHBIX 3a/1a4 OMPEICIAEHHOTO THTIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBL, PUCYHKU U IPYTHUE);
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UCMONIb30BaTh HAayYHBbIH S3bIK B KayeCTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOH
uHpoOpManuell: MPUMEHATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJ'laI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBMHMHZ

3ajJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJl€ JAMUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEpPCTHUKAMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIECTB,
peanu3alu y4eOHOro MpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUS U OOMEHA MHEHUSIMH.

OBJ'laIleHI/Ie YHUBEPCAIBHBIMH PETYJIATHBHBIMHA IleﬁCTBHHMH!

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alropuT™M JIeHCTBUN NpU BBINOJHEHUH Y4E€OHBIX M MCCIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOIyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaxKaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHLHOW TPAaMOTHOCTH, HEOOXOJUMOW st
pelIeHNs MpaKTUYEeCKHX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJIEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJb30BaHUHU BaXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM 1eATENBHOCTH YEI0BEKa,
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c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEepHbIE MPU3HAKHU MOHSATUH, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucreMatnueckor HoMeHkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (QeHosd, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIOTA, CT€ApUHOBAs KHUCIIOTa, TJI0KO03a, (pPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX IIPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUAX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIECTB, JCHATypalus OeIKOB MpU
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUuHu C BEIIeCTBAaMU U JJAOOPaTOpPHBIM 00OPYIOBaHHEM, MPEACTABIATH PE3YyIbTAaThl
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XMMHMYECKOIO 3KCIIEpUMEHTa B (OpME 3alMCH YPaBHEHMH COOTBETCTBYIOUIMX PEAKIMHA U
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOAAaTh MpaBWiIa SKOJIOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEINECTB, NMOHMMAas cMbIci mnokaszarens [IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUlsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CHeNbIX M CcAa0OBUIAMIMX OOYyYaroIMXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KVIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNM: O XHWMHUYECKOW COCTaBISAIONICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TO, S-, P-, d- AJIEKTPOHHBIE OpPOUTATU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIMAINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€ paBHOBECHE), TEOPMM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH SI3BIK XUMHHU, MHUPOBO33PEHUYECKHE 3HAHMII,
JeXKalre B OCHOBE IMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTosornuecKrue CBEeCHUS O CBOWCTBAX, COCTaBe, MOTYYECHUH M O€30M1aCHOM HCIIOIh30BAHUH
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM IeATETHbHOCTH YEIOBEKa,

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TOHSTHS TMPU ONMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has H3BECTb, MUTbEBAas COJA, MUPUT U

Apyrue);
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c(OPMHPOBAHHOCTb YMEHHUM ONpPEAEIATh BAICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIUNIMYECKOW PEMIETKHM KOHKPETHOI'O
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONpeAeNEHHOMY KIJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCU/Ibl, OCHOBAHUs, KUCIIOThI, aM(POTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBICH Hepuoaudeckoro 3akona JI. M.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO |
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosoB Ileprnonuueckoil cucteMbl XUuMHUYECKUX 3y1eMeHTOB J1. 1.
MeHnneneeBa, HCIONB3YSl MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTHUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeMHEeHuH 1o nepuojam u rpynnam llepuoauueckoii cucremsl xumuueckux 3nementos . U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3IUMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
IFEeHETUYECKOM CBSI3M MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMH C TIOMOLIBIO ypaBHEHHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATb XUMHYECKHE PEAKLUHU 110 Pa3IUYHbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxiuH,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUS peaklMii HOHHOIO OOMEHA, YyUHThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH peakluuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOThI, aMMHaKa, a Takke ChOPMHUPOBAHHOCTD
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NPU XMMHUYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;
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c(hOopMUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUjia MOJIb30BAHUS XUMHUUYECKOU TOCYAOUH U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TpaBuUiia 0OpAIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XMUMHYECKHHA HSKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOpPOCTb XMMHYECKOM pEeaKIMh, PEeaKIuu HMOHHOrO OOMEHA, KaueCTBEHHBIC pPEaKIMU Ha
cynbhar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30MacHOCTH MpU 0OpaIIeHNUH ¢ BEIECTBAMH U JIA0OPATOPHBIM 00OPYJIOBAHHEM, MIPEICTABISATh
pe3ysbTaThl XMMHYECKOTO 3KCIIEpHUMEHTa B (OpME 3almUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIca nokaszarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUISL CJICTIBIX ¥ CJIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIOIb30BaTh pPelibe(hHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUMN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
29 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 I
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
' ux nepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Crioxubie 3QUpBI
33 VYrinesoasl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcbi
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTamisl 6 1
2.2 Hemeraminl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX )
) BEILECTB
Hroro no pazneny 17
Pa3znen 3. XuMus M :KHN3Hb
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmert opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoeHUst OpraHUYEeCKUX

coenunennii A. M. byrnepoga, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccuukanum
opraHudeckux Bemiects. HomeHnkmarypa
(cucremarnyeckasi) U TPHBHAIBHBIC
Ha3BaHUS OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenme
MPECTaBUTENMN ATKAHOB

AJKeHBI: coCTaB U CTpPOCHUC, CBOMCTBa

OTUieH U NpONUIeH — IpocTeiine
MIPEICTaBUTENH aJIKEHOB

[IpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KaydyKa 1 pE3UHbI
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10

AJKHUHBL: COCTaB M OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

I'enetnueckas cBA3b Yrii€BoaopoaosB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

15

16

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17

HpCILGJ'II)HI)Ie OIHOATOMHBIC CIIUPTHI:
MCTaHOJI U OTaHOJI. BOI[OpOJIHafl CBA3b

18

19

MHOroaromMHsble CIUPTHI: ATWICHIJIMKOJIb U
IJIMLEPUH

@deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMUYECKUE CBONCTBA, IPUMEHEHHUE

20

Anpaerunpl: GopManbaeTuI 1
areTanbaerug. AeToH

21

22

O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI U YKCYCHas

[TpakTruyeckas padora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOW KUCIOTBD»

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

Kpaxmai u 1esrono3a Kak IpUpOIHbIC
TIOJIMMEPHI

29

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepxaniue opraHnaeckre
COCIMHEHUS

30

31

AMWHBI: METUJIAMWH U aHWJINH
AMMHOKHCIOTHI KaK aM(I)OTepHBIe

OpraHn4Ye€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

33

34

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

OcHoBHBIC MCTOABI CHHTC3a
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BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUM.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 2 2
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Brausiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTuueckas aucconuamus. [loustue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuze
pacIiaBoB U pacTBOPOB COJIEH

Kontponbnas paboTa mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB
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15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeramibl, UX Mojg0XeHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKre CBOMCTBA HEMETAIIIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COEJIMHEHU I

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COCIMHEHU

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110
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TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"HemeTasl"»

28

29

KontposnbHas padoTa mo TeMaM «MeTauibi»
u «Hemertaiiby

HeOpFaHI/I‘leCKI/Ie H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘leCKI/Ie H OPraHu4CCKHNEC OCHOBAHHA

30

AmdoTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe COeMHEHU. | 'eHeTnueckas
CBA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Posb xumun B o0ecriedeHuN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

33

IIpencraBnenus o0 0OIMX HAYYHBIX
MPUHITUIAX TIPOMBIIUICHHOTO OTYYSHHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MHPEC BCIIECCTB U MATCPUAJTIOB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
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LiMoanucaHo
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