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INOACHUTEJIBHASA 3ATIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DeneparbHOM TroOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeru 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHUSL O0yUAIOUIMXCA CPEICTBAMU y4eOHOro mpeamMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpINAIONIMM JTAallOM pPEANM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OJTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyJIbTYpbI
YeNoBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEIAHETO
oO1rero 00pa3oBaHusl CpeCTBAMH Y4eOHOTro mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B IMporpaMMme N0 XMMHUH € Y4ETOM CHEHM(PUKM HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIONNX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHbBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHKE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIeM MUpe Kak O €IWHCTBE MPHUPOJBI H YEJIOBEKa, KOTOpoe (OpMUPYETCS B XUMHH
Ha OCHOBE NIOHUMAaHMs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIET0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX]y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aUMOJEHCTBYST C JAPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
JKU3HU Kakaoro wieHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3HJaTeNlbHas, KaKk HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXPaHBI 3]I0OPOBBSI.

B coorBercTBUM ¢ 0OOLIMMM LEISIMM M TMPHHLIMIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOJTOTOBKY OOYYarOIIUXCs, HEOOXOAMMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKAX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B KH3Hb COIUYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypcbl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIel XUMHH) M OpraHudeckor xumuu. DopmMupoBaHUE TaHHON CHCTEMbI 3HAHUMA
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K H3y4EHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUU HOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsi B NpeaAMeTe «XUMHS» 0a30BOr0 ypOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUs» O0YYaIOIIUMCS TPEJOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yuebHoro npeamMera «XUMUS» JaHHOTO YPOBHS U3YyU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX MIeH, TaKMX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbS, CO3AaHNS HOBBIX TEXHOJIOTUNA U MaTEpHAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHaIu3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.

B npakTuke npenojaBaHusi XUMHUHM KaK Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAyKd Kak oO0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TVIABHBIMHM LEISIMU HU3y4YeHUs MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHMHUH, OCBOEHHUE $3bIKa HAaYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX ISl MPHUOOPETEHUs YMEHUI 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
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkarenbHasi XapaKTepUCTHKa 1eJIed U 3a71a4 U3y4eHHs TIpeIMeTa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero obpazoBanusa. CeroiHss B NpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 He HA0OpPOM 3HAHUMU, a (HYHKIIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSM  JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHIA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE JUIsl OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPUYECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

dbopmMHpoBaHUE U Pa3BUTHE y 0OYUAIOLIMXCS aCCOL[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOSKIEHHOCTH B TyMaHHUCTUYECKOH HAIpPaBICHHOCTU
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3/I0pOBBIO, a TAKXKE MPUOOPETEHUS OIbITA UCIIOIb30BAHUS MOTYUYCHHBIX 3HAHUN AJISI TPUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOHN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 daca (1 4ac B Hezemo).

COJEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

ITpenmeTr opraHMuYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUsl oprannyeckux coequHenuii A. M. byrieposa,
e€ ocHOBHbIE NoOJIOKEeHUS. CTpyKTypHbIe (DOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHuueckux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS BaKHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPTaHUYECKHUX BEUIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
o0Opa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJEHHE U ONHCAaHME JEMOHCTPAIlMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMYECKHE CBOICTBa (peakuuH 3aMelleHuss u
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBAa (peakiuu TUIAPUPOBAHMS,
raJIoreHUPOBAHMUSL, THIPATAlIMK, OKUCIICHUS U TIOJMMEpPU3alluin ), MOTyYeHHE U TPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psAA. AlETUleH —
NPOCTEUIINIA MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE U XHMHYECKHE CBOWCTBA (peakuuu
rajJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M INpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYeckas CBA3b MEXKIYy  YIVIEBOJOPOJAMHU,
IIPUHAJICKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YraeBOAOpoAoB. [IpuponHblil ra3 U NonmyTHbIE HEPTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKHii), muponu3. [IpoaykTel mepepaboTku He(YTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOJYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUM: O3HAKOMIICHHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YTJIEBOJOPOJOB W TaJOrCHONPOM3BOJHBIX, MPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHUU IO W3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IMPOIYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTHL. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJlaMH, I'aJJOT€HOBOJOpPO/IaMHU, FOpPEHUE),

npuMeHeHue. Bogopoaueie cBsI3u MeXay MOJIeKyJaMHu CIUpTOB. JlelicTBUe MeTaHoa U dTaHOJa
Ha OpPTraHU3M YeJIOBEKa.

MHoroaroMHbIe CIIMPTHI. DTUICHTIIMKOIL U IIAOCPUH: CTPOCHHUC, (1)I/I3I/I‘-I€CKI/I€ u
XUMHYECKHE CBOMCTBA (BBaI/IMOHGfICTBHG CO ICJIOYHBIMU METAJIJIaMH, KAYECCTBCHHAA PCAKIIUA Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
ATUIICHTJIUKOJIS.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKue U XHUMHUYEeCKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerugpl M kemouwvl. DopManbIeruj, aueTaubAeTHI: CTpOEHue, (Qu3nueckue u
XMMHUYECKHE CBOMCTBa (peakluy OKHMCICHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIE PEaKIUH),
MOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHUue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOLIME A KiIacca KUCIIOT, PeaKkius
TepuUKanMK), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MNpEaACTAaBUTECIIN BBICIINX Kap6OHOBI)IX KHCI0T. MBIIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 23Ul KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(PHUPOB.
XKupsl. 'maponus xupos. [Ipumenenue xxupoB. bruonoruyeckas posib KHPOB.

YrieBonpl: cocTaB, Kiaccuukaiys yriieBo 0B (MOHO-, IU- U mojucaxapubl). [ mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne amMMHMaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHe, OpOXKEHHE TIJIOKO3bl), HAaXOXAEHWE B MPUPOJE,
npuMeHeHue, onosornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.



Kpaxman u nesmiono3a kak npupojHble noauMmepsl. CTpoeHre Kpaxmalia U LeJUTIOJIO3bI.
dusnyuecKkue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TUIpOoJin3, KAUeCTBEHHAs PEAaKIIUs C HO/IOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HAOJIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepedpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HMOJOM), MpPOBEIEHUE IMPAKTUUECKOMl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnble 3anaum.

Bbuucrnenuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUud MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XUMHUYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe IinnuHa). buonormdeckoe 3HaueHue
amMuHOKUCIOT. [lenTumst.

benky kak npupoaHble BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONM3, JEHATypalus,
KauyeCTBEHHbBIE PEaKIIK Ha OEIKHU.

DKCTHepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U WX MPEBpALICHUI: HAOIIOIEHUE U
ONMCAHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalusi OENKOB IpH HarpeBaHUU, IBETHbHIC
peakiuu OeNKoB.

BbicokomosiekyasipHbIe COeTUHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3Y4YEHMsI BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSITUH, ABIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecTeCTBeHHO-HAy4YHbIE TIOHSATHSA: SIBJIEHWE, HAay4YHBIA (pakT, TUIIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccupuKalus, TIEepUOJUYHOCTh, HAOJIIOJEHNUE, HU3MEpEHHeE,
DKCIEPUMEHT, MOJICIIMPOBAHMUE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NUECKHe BEIUMYMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOTYKThI, OCHOBBI PAI[MOHAIBLHOTO MUTAHMSI, MOIOIIIME CPECTBA,
JIEKapCTBEHHBIE 1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dlieMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHH, IMOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacrpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 rpyNIaM U nepuojam. 3HaueHue NePUOAMUECKOr0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEeNoJIsIipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BewectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUTMYECKON pPEIIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BELECTB. |'eHeThyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHOBecue. (DakTOpbI, BIUAIOIIHAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEWIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAJIBHBIE METO/Bl M3YUEHUS BEIIECTB U UX IPEBPALLEHUI: JTE€MOHCTPALHS
tabmun «llepuonuueckas cucrema xumudeckux snementoB Jl. M. MengeneeBa», usydyeHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacu€rsl 10 ypaBHEHUAM XUMHUYECKHUX PEAKIIHI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJUTOTPOMHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXMMHUYECKUN DSl HANPSHKCHUN
METaJIJIOB.

XWMHYECKUE CBOWMCTBA BAXKHEHUINIUX METAJIOB (HATPUH, KaJWi, KajdbIMHd, MAarHUMH,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEHIECTB M HMX NPEBPAIICHUN: HU3YYCHHUE
KOJUIGKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETA/UIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeHCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT M IIEIOYEeH, KaueCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX MPUHLHUIAX TMPOMBIIUIEHHOTO TOJY4YEeHUS
BaXKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3JI0POBBE YEJIOBEKAa: MPAaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocymiecTBIseTCs Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHSTHS: HAyYHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHanms, CHUHTE3,  Kiaccu(uKaius, NEePUOJANYHOCTh,  HAOJIOZEHHME,  JKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTD.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBinuBaeT TPeOOBaHUS K peE3ysibTaTaM OCBOCHHUS OO0Yy4YarOIIUMHCS
IporpaMM CpegHero obmiero odopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POTPaMM CPEIHEr0 O0IIEero 00pa30BaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs PyKOBOJICTBOBAaThCS B CBOEH JEATENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUSA MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€aTaMH  POCCHICKOTO
IpaXXAaHCKOro OOIIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CIOCOOCTBYIOIITUMH TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxkaroT c(HOpMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITeNbHOCTH OO0YyYarolMXCs M0 pealu3alnuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOU AESITENbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS :

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHKEHUS HAyKU €CTh PEe3yNbTaT JUIMTEIbHBIX HAOII0JeHU,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaJIu3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MMOBCACHUEC H IIOCTYIIKM CBOHMX TOBapI/IHIeI\/JI C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEACHHA B CUTyallUAX, YTPOKAIOIHNX 3J0POBbIO U JKU3HU J'IIOI[GI\/'I;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJIAX JESITEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH TIeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOM CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYECKHUE TMOCIEIACTBUS MPEIITPUHUMAEMbIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATUBHOMN M COIIMAJILHON MPAaKTUKE, CTIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHEIU(PUKA XUMUU Kak HayKH, OCO3HaHUs ¢€¢ poinu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3JJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, NUIIEBOW M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMbl€ 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U NPOUCXOASIIUMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XUMUYECKUE 3HAHUS JUIsl peLIeHUs TpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUW TIO XHMHH B COOTBETCTBUM C >KHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccHoHanbHOU
JeATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpenMeTa «XUMHS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC HJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcs{ MCXKIUCHUIITIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIrus, SBJICHHUE, MPOIECC, CHCTEMa, HAy4YHBIH (aKkT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, KCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHE);

YHUBEPCAIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (OpMUpOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COILMAIbHOM KOMIIETEHIMH 00yJaroInuXxcs;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS W YHUBEpCAIbHbIC Y4eOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU MMO3HABATEIbHBIMHU A€HCTBHUAMM:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MOCTABICHHBIMU LEISIMU;

UCIIOJIB30BaTh NP OCBOCHUWU 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATh
XapakTepHble MPU3HAKKM TIOHATHI M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTSI KITACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYINPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckass (opMylia, YpaBHCHHE XHMHUYECKOM pEakIuu — TPU PEIICHHH Y4eOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKITUIL;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0B ITO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUAOB M (HOpPM TPEICTABICHUS, KPUTUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpPETaTh OMBIT MCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI¢ AMATIOra W/WIA JUCKYCCUU,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON AEATEIbHOCTH, MOTYyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss € IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)xKaroT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SBJICHUH MNPHPOIbI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpaKTUYEeCKHX 3aJad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIATAIOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpalléHHas), MOJb, MOJSpHAs Macca, MOJISIPDHBIH O0O0BEM, YIJIepOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJIEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKAllUEe B OCHOBE IOHUMaHUS
INPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU ¥ 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTHUYECKOM JIEATENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMMCAHUN COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHUYECKHX pEaklUii, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYeCKHX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopopsl, KHCIOPOA M  a30TCOAEpXKAIlUe COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpHH, (eHoMN, (opManbAerui, aleTaableruj, MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

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

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

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TJIUIEPHUH, (EHON, aleTalbIerua, MypaBbuHas U yKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHMKH YTJIEBOJAOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MHPOAYKTa PEAKIMHU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHUMUU HpPU H3YYEHHM BEIIECTB U XUMHUYECKHUX SIBICHUMN
(HaOmoJieHMe, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIH30BAHMS XUMUUYECKOW TOCYAOU 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
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPU HAarpeBaHUU, MOJy4YE€HUE HTHIIEHA U U3yUYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUu!u ¢ BEIIeCTBaMU U JIAOOPaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATH PE3YIbTAThI



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOUYHHUKOB (CpeAcTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpY’KaIOIlled MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHUCTBUS HA JKUBBIC OPraHU3MBI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUIsl 00y4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370pPOBbSI: YMEHUE MPUMEHSIThH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CcHeNbIX M cAaloBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJb30BaTh pelibe(HO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

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

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIUM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHASI W KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIUMOW st
peuieHusT TPaKTUYECKHX 3a/7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKHX  peaklUuid, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peaklM, XHUMHYECKOE€ paBHOBECHE), TEOPMH W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHWS U MPEBPAILLEHUS SHEPTrUU MPU XUMHUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalue B OCHOBE IMOHMMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornueckrue CBEeJCHUSI O CBOWMCTBAX, COCTaBe, MOMyUYEeHUU U 0OE30MacCHOM HCIOIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHBIC MPU3HAKN MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIINE TOHSTHS TIPU OMHCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HETam€éHas W3BECTh, MUTHEBAs COAa, MUPUT U

ApyTHeE);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIUBATh NMPHUHAJICKHOCTh HEOPTaHMUECKUX BEIIECTB
0 VX COCTaBY K OINpeAeNEHHOMY KIIACCy/TPYIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Mepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 1eMeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XuMuuecKux 3aemeHToB /1. U.
MemieneeBa, HCIOJIb3YS MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHWMHUYECKHX OJEMEHTOB MU HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUU IO Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIIoBoMYy 3(hdekTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKUUN pa3NUYHBIX THUIIOB, MOJTHBIC
U COKpalIE€HHBbIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUS, MPU KOTOPBIX ITH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PacCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle lartense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JIeKAIIHe B
OCHOBE IMPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIIUAINAX W IKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKUX
peakIusIX, MacChl BemecTBa WM 00BbEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEILIECTB, TPEBPAIICHHUS U COXPAaHEHUsI YHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KAaueCTBEHHbIE pEakLUUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30I1aCHOCTH MPH O0OpAIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000pyIOBAHHUEM, IPEICTABIAT
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 HH(OpMaIHUIo,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled MPUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3JECHCTBMS Ha >KUBBIE OPTaHU3MBbI
onpeAenEéHHbIX BEUIECTB, MOHMMAasi cMblca nokasarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsE 00Y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCA: YMEHHE HCIONb30BaTh pelbeHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosaunyecTBo 4acoB
HaumeHoBaHue pa3iesioB M TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrposbn  IIpakTnyeckn
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
ble paboTbl e padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XMMUM
IIpeamMer opraHMYecKoON XUMHUU Bubmorexa LIOK
bel P ] https://lesson.edu.ru/lesson/c935a58c-ab0e-
1.1 Teopus cTpoCHHS OPraHUIECKUX 3 0 0 4659-9dcf-
i A. M. b PP
COCAMHEHIH yIEPOBd 20517ae4b52e?backUrl=962F04%2F10
Hroro mo pazueny 3
Paznea 2. Yraesoaopoasl
bubmuoreka [JOK
- TIpe/iebHbIE YTIEBOTOPOIH — , . . https://lesson.edu.ru/lesson/c935a58c-ab0e-
' ANKAHBI 4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
bu6mmoreka [JOK
Hempe ie b Hbie YTIeBOIOPOIHI: https://lesson.edu.ru/lesson/c935a58c-ab0e-
22 AJIKEHBI, aJIKa, 6 0 . 4¢59-9dcf-
, JIUEHBI, ATKMHBI
20517ae4b52e?backUrl=%2F04%2F10
bu6mmorekxa [IOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
2.3 ApomMaTHyecKne yrieBog0pOIbI 2 0 0 4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
oHPOLHEE HOTOHIK bubnmoreka [JOK
)58 HBIC UICTOYHUKHU
2.4 PHpon 3 1 0 https://lesson.edu.ru/lesson/c935a58c-ab0e-
yIIIEBOIOPOJIOB U MX MepepaboTka 4659-9dcf-
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

Hroro mo pazneny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

20517ae4b52e?backUrl=%2F04%2F10

3.1 Croupter. @enon 3

3.2 Anbaeruapl. KapOOHOBEIE KHCIIOTHI.
' CioxHbIe 3UPHI

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

bubmuorexa [JOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

3.3 VrieBoasl 3

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

Hroro no pazneny 13

Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHus1

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3

Hroro 1o pasuery 3

Paspnen S. BeicokoMoOJIeKy /I pHBIE COCAUHEHUSA

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

51 [Tnactmaccel. Kayuyku. Bomokna 2

but6mmoreka [IOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-



https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (HM(POBHIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
MPOrpaMMbl Bceero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
faTKI; fiﬁ:j?féiii:iiﬁ:ﬁ;m https://lesson.edu.ru/lesson/e7d48881-
11 XHMquCKHI;( 3 I;MGHTOB o1 3 055d-49da-a49¢-
. e 7375¢3d033e97backUrl=%2F04%2F11
Menneneesa
https://lesson.edu.ru/lesson/e7d48881-
19 Crpoenue BellecTsa. 4 055d-49da-a49c-
' Mmuoroo6pasue BelecTs 7375c¢3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-
1.3 XUMUYECKUE peaKiuu 6 1 1 055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11
Hroro no paszneny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://lesson.edu.ru/lesson/e7d48881-
21 MeTamib: 6 1 055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-
2.2 Hemerauist 9 1 1 055d-49da-a49c-
7375c¢3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-
23 CBs13p HEOPraHUYECKUX H 2 055d-49da-a49c-

OpPraHn4Y€CKuUX BEIIECCTB

7375¢3d033e9?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

Uroro no pazgeny

17

Pa3zgen 3. XuMus u ';KU3HL

3.1 XuMHA U KU3HD

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://lesson.edu.ru/lesson/e7d48881-

055d-49da-a49c-

7375c3d033e9?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

10 KJIACC

ITOYPOYHOE IIJTAHUPOBAHUE

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE NN (pPOoBbIE
Tema ypoka Kourpoabnbie IIpakTnuyeckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI
[Ipeamer opraHU4eCKON XUMHH, https://lesson.edu.ru/lesson/a9f3d191-
1 e€ BOBHUKHOBEHHUE, PAa3BUTHE U 1 0 0 Sele-4e24-ac02-
3HAaYCHHE efb16fa49f6a?backUrl=%2F04%2F10
Teopust CTpOEHUST OPraHUYECKUX bubnmnoreka HOK
) coenuHenuit A. M. Bytieposa, 1 0 0 https://lesson.edu.ru/lesson/c935a58c-
€€ OCHOBHBIE MOJIOKEHUS 15-Tr ab0e-4¢59-9dcf-
munyTtka EI'D KM 3ananust 11 20517ae4b52e?backUrl=%2F04%2F10
[Ipencrasnenue o
Kﬂaccmbmﬁum OprarRecin https://lesson.edu.ru/lesson/726ee099-
3 ?:iice:amzrffga;ypa 1 0 0 e1a9-410f-h8be-
b4cb589aead1?backUrl=%2F04%2F10
TPUBUAIbHBIC HA3BAHUS
OpraHn4€CKuX BCIICCTB
ATKAHPI: COCTaBVH CTPOCHHE, https://lesson.edu.ru/lesson/258ddc06-
4 FOMOHOFHE;‘;“&II’\TIS o 1 0 0 £c23-473¢-h3d7-
T;‘Iffg . Sani ed82fcaddd022backUrl=962F04%2F10
Merast u >ras — npocrefime https://lesson.edu.ru/lesson/9641927f-
5 1 0 0 bbc8-44b9-b3ea-
HPEACTABHTCII ATTRAHOB 81a2be75c47a?backUrl=062F04%2F10
AJIKEHBI: COCTaB M CTPOCHUE, https://lesson.edu.ru/lesson/4038171e-
6 coiictBal 5-tu munyTka EI'D 1 0 0 4158-4bd1-3e98-
KWM 3ananus 12,14,16,32 18dc1cfh9399?backUrl=%2F04%2F10
7 DTHUIIEH ¥ TTPOIHICH — 1 0 0 https://lesson.edu.ru/lesson/05ab5925-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

[IPOCTEUILNE NTPENCTaBUTEIN
AJIKCHOB

ba8e-499e-840b-

70b5e8db71ae?backUrl=%2F04%2F10

[TpakTrueckas padora Ne 1.

https://lesson.edu.ru/lesson/53cd2379-

He(PTh U IPOAYKTHI €€
nepepadboTKu

8 «[Tomyuenne aTunena u 2345-43b1-9f67-

M3YUYCHHE €r0 CBONCTBY 7ebcdaf03ce0?backUrl1=%2F04%2F10

Ancannerst. byraguen-1,3 https://lesson.edu.ru/lesson/6df23393-
9 MetunoyraaueH-1,3. Iomyyenue 6f08-4b9f-ae01-

CHITCTIHCCROTo Kaysyra a983b95b854a?backUrl=062F04%62F10

PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH

:52:;:;; Fi?g:;i;ﬁigﬂ AL https://lesson.edu.ru/lesson/05¢9a929-
10 MIPe/ICTaBUTENb aJIKUHOB1S5-TH 6741-4d/7c-BADG-

sisryka BT KM saanis 009a92468356?backUrl=%2F04%2F10

12,13,16,32
1 Brruncnenus mo ypaBHEHHUIO

XUMHYECKON peaKinu

Apetia: Gerson 1 Tomyor. https://lesson.edu.ru/lesson/d86d7d00-
12 TokcuuHOCTH apeHoOB dob4-49.10-aded-

c3ddal9feef4?backUrl=%2F04%2F10

I'eneTnueckas cBsI3b

YTJIEBOJIOPOJIOB,
13 MPUHAICKANTNX K Pa3IHIHBIM

kyaccam15-tu munytka EI'D

KUM 3ananns 12,14.16.32

[IpupoiHBIE NICTOYHUKHT

YIJIEBOIOPOIOB: MIPUPOIHBINH Ta3 https://lesson.edu.ru/lesson/99557a5e-
14 Y TIONTyTHBIE HE(TSHBIC Ta3Hl, 2221-43e0-97b8-

983de535c44d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

IIpupoaHbIE UICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOIAHBIN ra3

https://lesson.edu.ru/lesson/99557a5e-

15 Y TIONyTHBIE HE(DTAHBIC Ta3bl, 2221-43e0-97b8-

He(DTh M IPOIYKTHI €€ 983de535¢44d?backUrl=%2F04%2F10

nepepadoTKu

KomrporsHas paGoTa 1o https://lesson.edu.ru/lesson/6abf1680-
16 paszaeny «YTIeBOAOPOIbI» 4eb5-4612-8eas-

44d63cccf518?backUrl=%2F04%2F10

[IpenenbHbIE OMHOATOMHBIE

CIIUPTHL: METAHOJ U 3TAHOJI. https://lesson.edu.ru/lesson/5439c18b-
17 Bogopoanas cBsi3p15-tn 7440-4b6f-bf84-

munyTKa EI'D KM 3ananus c04fa471694f?backUrl=%2F04%2F10

11.3.15.16.32

MHOFOATOMHBIE CIHPTL https://lesson.edu.ru/lesson/461aa9c8-
18 STHJICHTJIMKOJb U TIHUIEPHH COef-4827-a865-

d12a0bedc826?backUrl=%2F04%2F10

deHo: CTpOCHNE MOJIEKYITH, https://lesson.edu.ru/lesson/649883b8-
19 ¢bu3nyeckre 1 XUMHUYECKUE 7¢c5f-4116-896e-

CBOWCTBA, TPUMECHCHUE 10a2278b08f1?backUrl=%2F04%2F10

ATBACTHEL q)(jEMaﬂbﬂfgm 1 https://lesson.edu.ru/lesson/649883hb8-
20 iy P KNM sazans Lo5H-Af16-856e:

13,15,16,32 10a2278b08f1?backUrl=%2F04%2F10

O/HOOCHOBHBIE MIpE/IebHBIE

KapOOHOBBIE KUCIIOTHI: https://lesson.edu.ru/lesson/b4feaa04-
21 MypaBbHUHAs U yKCyCHas15-tu 3438-4b57-a3ec-

munytka EI'D KUM 3ananus ba0f9fe63c0d?backUrl=%2F04%2F10

13,15.16.32
29 [MpakTrueckas padora Ne 2. https://lesson.edu.ru/lesson/9834d408-

«CBolCTBa pacTBOpa YKCYCHOM

386d-444a-8de3-



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

KHCJIOTBD»

7eftha8b98cdb?backUrl=%2F04%2F10

CTeapI/IHOBaﬂ H OJICHHOBAas

https://lesson.edu.ru/lesson/71ac43f2-

23 KHCJIOTBI, KaK IMPEJICTaBUTEIIH a0d4-4945-a0eb-
BBICIINX KapOOHOBBIX KHCIIOT 1e59cd5f4d9f?backUrl=%2F04%2F10
Mpl1a KaK COJIM BBICIIHAX https://lesson.edu.ru/lesson/71ac43f2-
24 KapOOHOBBIX KHCIIOT, UX a0d4-4945-a0eb-
MOIOILIEE NEHCTBUE 1e59cd5f4d9f?backUrl=%2F04%2F10
gg;f;?;;ﬁ:ﬁ:;giiowx https://lesson.edu.ru/lesson/71ac43f2-
25 KHUCJIOT FI/II[pOJ'II/IS CJIOKHBIX a0d4-4945-aoeb-
’ 1e59cd5f4d9f?backUrl=%2F04%2F10
a¢upoB
JKHPBL: THADOIWS, TIpUMEHEHHE https://lesson.edu.ru/lesson/71ac43f2-
26 Oouosornyeckas pZ)JII) KHUPOB ’ 20d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
VYTaeBosl: COCTAaB,
knaccudukanus. Baxueitmme https://lesson.edu.ru/lesson/709ce43a-
e o
smyrka BT KM saarms 01d2e212d4d0?backUrl=%2F04%2F10
13,15,16,32
Kpaxmast 1 Leimonosa Ka https://lesson.edu.ru/lesson/690fbb76-
28 IIPUPOJHBIE TTOJITUMEPBI [94a-4177-Dbe-
3d3ae748f716?backUrl=%2F04%2F10
Korrposeras pabora o https://lesson.edu.ru/lesson/66a7bd94-
29 Paseiy 2bc5-4ecT-b7c7-
«Kuenoponconepxatie ££893919d25a?backUrl=%2F04%2F10
OpraHn4€CKUC COCAUHCHU
AMUHBI: METUJIAMUH B https://lesson.edu.ru/lesson/0c608a59-
30 aHuiuH 1 5-tn MunyTka EI'D 4c69-4481-839%¢-

KUM 3ananus 14

9205f201b73e?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10

AMHHOKHCIIOTHI KaK
am(oTepHbIe OPraHNYeCcKue

https://lesson.edu.ru/lesson/c2f2f3d7-

31 COEIMHEHHUS, UX OMOJIOTUMYECKOe 1 43d1-4873-ace0-
sHauenue. [lermrruaei 1 5-tn 78eca6009628?backUrl=%2F04%2F10
munyTtka EI'D KUM 3ananus 14
e S e https://lesson.edu.ru/lesson/c2f2f3d7-
39 BBICOKOMOJICKYJISIPHBIE 1 4301-4873-ac60-
coenmettitt | 3-tit mittyTka EI'S 78eca60096282backUrl=%2F04%2F10
KUM 3apanus 14
OCHOBHBIE IOHATHS XUMUU https://lesson.edu.ru/lesson/45b81dac-
33 BBICOKOMOJICKYIISIPHBIX 1 acha-440e-99e3-
COEIUHEHHI 14c3ba78050a?backUrl=%2F04%2F10
(JCHOBHEIE METOXB! CHHTE32 https://lesson.edu.ru/lesson/45b81dac-
34 :ZIGCOKOMOJI? Ky VIPHBIX 1 acba-440e-99e3-
auerni. 1 LiacTiacce, 14¢3ba78050a?backUrl=9%2F04%2F10
KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoasn  IIpakTuueckue
n/n Bcero H3ydeHust o0pa3oBaTejbHbIE PeCypPChl
ble padoTel  padoThI
X MUECKIH STEMEHT. ATOM. https://lesson.edu.ru/lesson/20b
1 DnexTpoHHas KOHGUTypamus atoMoB15- 1 0 0 1df2e-6ed-4350-bbdc-
11 MimyTka EI KUM sazame 1.2 5155d30a45fa?backUrl=%2F04
’ %2F11
Efféziﬂ;;;iziji;ii;ﬁ:ﬁfgg?ifll.(aﬁ https://lesson.edu.ru/lesson/e7d
2 MenpeneeBa, HX CBS3b C COBPEMEHHOM 1 0 0 48581-0550-49da-a49c-
L 7375¢3d033e9?backUrl=%2F0
Teopuel CTPOCHHS aTOMOB | 5-TH MUHYTKA 4%2F11
EI'D KM 3ananue 1,2 -
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
::ehﬁ;e:;;; zgerl\;?i?ainﬂﬂiepmﬂalw https://lesson.edu.ru/lesson/e7d
3 3HaueHUe ePUOINISCKOTO 3aKOHA U 1 0 0 48581-0550-43da-a49c-
7375c3d033e9?backUrl=%2F0
CHUCTEMbI XUMUYECKHX dJ1eMeHTOB J[. /. 49%2F11
MeneneeBa B pa3BUTHHU HayKu 1 5-Tn -
munytka EI'D KM 3ananue 1,2
Crpoenue BemecTBa. XUMHYECKas CBS3b,
e€ BH/IBI; MEXaHU3MBI 00pa30BaHHS https://lesson.edu.ru/lesson/285
4 KOBAJIEHTHOM CBsI3u. BomopoaHas cBs3b 1 0 0 9ec02-8ecd-4cd8-8531-
BITP YMeTh COCTaBIISITh ypaBHEHHS edad962608fh?backUrl=%2F04
peakuuii U3y4eHHbIX TUIOB15-Tn %2F11
munytka EI'D KM 3ananue 4
BasieHTHOCTB. DJIEKTPOOTPHUIIATETBHOCTb. https://lesson.edu.ru/lesson/a9c
5 Crenenp okuciieHus. Bemecrsa 1 0 0 9a6le-e387-4ffe-bcfb-

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
crtpoenus BIIP YMers onpenenars

aca9c7241b21?backUrl=%2F04
002F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11

BaJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, TUII
XUMHYECKOH CBSI3U B COEIMHEHUSX,
3apsn noHa. 15-tu munytka EI'D KM
3azanue 3

IlonsTue o AUCIICPCHBIX CUCTEMAX.

https://lesson.edu.ru/lesson/8ae
38be6-e06f-4fae-9729-

6 HcTrHHBIE U KOJJIOUIHBIE PACTBOPBI. 1

MaccoBast 10115 BelecTBa EpaCTBI:)pe 699031097968 ?hackUrl=%2F0

4%2F11

Krnaccudukanus 1 HOMEHKIATypa

HEOPraHUYECKUX COSAMHEHUN.
7 I'enetnyeckas CBSI3b HEOPraHMYECKHUX 1

BEIIECTB, Pa3JIMYHbIX KiaccoB15-Tu

munytka EI'D KM 3ananue 5,6.7,8.9

Krnaccudukanus XuMHYECKAX pPEaKIui B

zzig;}lg:ggZz;ngziiq;:zzz https://lesson.edu.ru/lesson/756
8 BEIIECTB; 3aKOH COXPaHEHUS U 1 37222-0397-4bla-810a-

’ cc7bca9e8a0c?backUrl=%2F04

MIpEeBpALICHHS SHEPTUU TTPU XUMUIECKHIX %2F11

peakuusix 15-tu munytka EI'D KUM -

3ananue 6.7.8.9

Ckopocth peakiu. O6paTHMbIe https://lesson.edu.ru/lesson/fOcb
9 peakiuu. XuMHUECKoe paBHOBecuelS5-tu 1 Sdef-307e-4575-59d0-

wumyka EI'D KIM sazanme 18,2223 86041b603655?backUrl=%2F0

o 4%2F11

[IpakTuyeckas padora Ne 1. «Biusiaue
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh 1

XUMHUYECKON peaKinm»

DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://lesson.edu.ru/lesson/237
11 [Toustie 0 BogopoaHOM mokasarere (pH) 1 cdb54-2787-4817-8330-

pactBopa. Peakuimu noHHoro ooMeHa.

6e027b075645?backUrl=%2F0



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11

I'maponus opraHnyecKux u
Heoprannueckux BemiectB BIIP Ymets
OOBSACHATH CYIIHOCTh U3y4YEHHBIX BUIOB
XUMHYECKUX PEaKIIHA:
ANEKTPOIIUTUYECKON TUCCOLMAINH,
MOHHOTO 0OMEeHa (M COCTaBIISATh UX
ypaBHeHus115-tu munytka EI'D KUM
3aganue 6,30,21

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonsTre 00 snexTposnze
paciuiaBoB U pacTBOpoB conei BITP
YMeTh OOBICHATH CYIIHOCTh U3yYEHHBIX
BUJIOB XUMUYECKUX PEAKIUIL:
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX (1

4%2F11https://lesson.edu.ru/les
son/https://lesson.edu.ru/lesson/
e2b3e2ce-c781-40be-bb00-
fab862636f7e?backUrl=%2F04
%2F11847d1752-151b-4501-
8390-
f29649f6¢913?backUrl=%2F04
%2F11

https://lesson.edu.ru/lesson/32e
5edc9-ch82-4f4a-ad5e-
4f56bc7el4ed?backUrl=%2F04

12 coctanmaTh ux ypassenis). BIIP Vaers %?2F11https://lesson.edu.ru/less
OIpeIeNIATh BAJIGHTHOCTb U CTETIEHb on/Bt219cet-7ada-44d5-b58a-
OKHCTOHIS XHMIHECKIX b3d1b2eeb237?backUrl=%2F0

4%2F11
AIIEMEHTOB,3aps1] NOHA, OKUCIHUTENb 1
BOCCTaHOBUTENb 15-Tu MunyTka EI'D
KHM s3aganue 19.29
https://lesson.edu.ru/lesson/ccl
13 KontponpsHas paboTa mo pasaeny 4f97b-ada3-4ac9-a123-
«TeopeTnyeckre OCHOBBI XUMHUI dadc40973c6f?backUrl=%2F04
%2F11
MeraJuibl, UX TOJIOKEHHE B
Hepno;m:{ecxoﬁ J https://lesson.edu.ru/lesson/a0d
14 snemeHToB JI. V1. Menaeneena u 5bd16-683e-dale-8073-
70c604e9c862?backUrl=%2F0
0CcO0EHHOCTH cTpoeHHs aToMoB. Ob1He
. 4%2F11
¢bu3nvecKre CBOMCTBA METAIIJIOB
15 Cru1aBbl METAJLIOB. DJIEKTPOXUMHUYCSCKHIA https://lesson.edu.ru/lesson/a0d

psa HanpsDKEHUH MeTaiioB 1 5-tu

5bd16-683e-4ale-8073-



https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11https://lesson.edu.ru/lesson/https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e?backUrl=%2F04%2F11847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., O0mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»
* Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
Meroaunueckue nocodus Mo XuMuw, cripaBouHuku, BITP TunoBsie 3aganus, COOpHUKH

3aga4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

edsoo.ru, dnevnik.ru, school-collection.edu.ru , oge.sdamgia.ru, rech.edu.ru
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