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Егор Беседин


IHosicHuTEIbHAA 3aNIMCKA

Pabouas mporpamma 1o Kypcy JOMOTHUTEIBHOTO 00pazoBaHus «PU3NYecKass XUMHUS» IS
obyuaromuxcs 11 kacca (nanee kype) pazpadorana Ha ocHoBe DenepaibHOTo 3akoHa oT 29.12.2012
Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepaunny, TpeboBaHuii K pe3ynbraraM OCBOCHHS
OCHOBHOW 00pa3oBaTelbHOM IMpOrpaMMbl CpeiHero oomero oOpa3oBaHUs, MPEICTABICHHBIX B
denepanbHOM TOCYIAPCTBEHHOM 00pa30BaTebHOM CTaHAAPTE CPEAHEro odmero oOpa3oBaHUs, C
yuétom «KoHuenmuu mnpernopaBaHus ydyeOHOro mpenmera «XuUMHUS» B 00pa30oBaTelIbHbIX
opranmzaiusx Poccuiickoit  ®enepanuy, peamu3yooIMX OCHOBHBIE —0011e00pa3oBaTebHbIC
POTpaMMbI» U OCHOBHBIX HOJIOKEHHUH (heaepasibHON MpOrpaMMbl BOCITUTAHUS.

OcHOBY NOAXO/I0B K pa3paboTKe MPOrpamMMBbl 1O KYpCy, K ONpPEAETICHUIO 00IIel cTpaTeruu
o0y4eHus, BOCIIUTAHUS U PA3BUTHS 00yUaIOMIUXCS CPEICTBAMU Kypca COCTaBMIIM KOHLIENTyallbHbIC
nonoxeHuss PI'OC COO o B3auMo00yCI0BICHHOCTH LENEHd, COepKaHMsl, Pe3yJIbTaTOB 00yUYeHUS U
TpeOOBaHUI K YPOBHIO TIOATOTOBKU BBIITYCKHHKOB.

B cooTBeTcTBUM ¢ JAHHBIMU TOJIOKEHUSIMH IIPOTpamMmMa 1o Kypcy:

yCTaHABIMBaeT 00s3aTeNbHOE (MHBApUAHTHOE) MPEIMETHOE COJCpIKAHUE, OINpeNesieT
KOJIMYECTBCHHbIE M KAYECTBEHHBIC €r0 XapPaKTEPUCTUKU HA KaXJIOM dTale M3y4YeHHs IpeaMeTa,
IpeayCcMaTpUBAET MPUHIUIIBI CTPYKTYPUPOBAHHS COJEPKAHUS U PACTIPENICICHUS €r0 0 OCHOBHBIM
paszenaM u TeMaM Kypca;

naéT IpUMEpPHOE pacripe/iesieHue YIeOHbIX YacOB 110 TEMAaTHYECKUM pa3zieiaM, peKOMEHIyeT
IPUMEPHYIO MOCIEIOBATEIIEHOCTh M3YUYEHHUS OTACIBHBIX TeM Kypca ¢ Yy4€TOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, TOTUKH y4eOHOTO MpOoIecca, BO3PACTHBIX 0COOCHHOCTEN 00yyaromuxcs
10—11 xmaccos;

naéT METOIUYECKYI0 MHTEPIIPETALMIO IIeJIe n3yueHHsl MpeMeTa Ha YpOBHE COBPEMEHHBIX
NPUOPUTETOB B CHUCTEME CpPEIHEro oOmero oOpa3oBaHUs, COJACPKATEILHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHEro OOIIEero
o0Opa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHbIX), OCHOBHBIX BHJOB Y4eOHO-
MO03HABATENFHON JIEATENFHOCTH YUEHUKA [0 OCBOSHHIO cofiep kaHus rpeamera. [1o Bcem Ha3BaHHBIM
MO3ULIMSAM B TPOrpaMMe IO XHUMHUHM COOJNIOEHa MPEEeMCTBEHHOCTh ¢ (QeaepanbHOil paboueit
MPOrpaMMOil OCHOBHOTO 00IIero obpa3zoBaHus 1Mo XUMUHU (It 8—9 KiIaccoB 00pa30BaTEIBbHBIX
OpraHu3anuii, 6a3oBbIii ypOBEHB)

[Tporpamma Kypca sIBISIETCS OPUEHTHPOM JJISi COCTaBJICHUs pabO4YMX MpPOTrpamMM, aBTOPHI
KOTOPBIX MOTYT HPEAJIOKHUTH CBOM MOAXO K CTPYKTYPHPOBAHUIO U MOCJIEAOBATEIBHOCTH U3YUCHUS
yueOHOro mMarepuaia, a Takke CBOE BUICHHE OTHOCHTEIHHO BO3MO)XHOCTH BBHIOOpA BapHaTUBHOU
COCTaBJISIONICH collepKaHUs IPEAMETa JOTIOIHUTENBHO K 0053aTeIbHON (MHBApUAHTHOI) YacTH €ro
COZIepKaHusl.

Xumuueckoe o00pa3oBaHUE, TIOJy4aeMOE€ BBITYCKHUKAMH CpEIHEH IIKOJbI, SBISETCS
HEOTHhEMJIEMOI 4acThi0 UX 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIOLINM STAllOM pean3alluil Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYNIUX IEIOCTHOM CUCTeMe
XMUMHUYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KaCalOTCs TIO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl 4EJIOBEKa, a TAKXKE HKOJIOTUIECKH 000CHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U MPUPOAHON cpene. Peannsyercs xuMudeckoe oOpazoBaHue 0OydarOUIMXCsS Ha
YPOBHE CpeHero o01mero o0pa3oBaHusl CpecTBaMH y4eOHOTO mpeaMeTa « XuMus», CoJepKaHue u
MIOCTPOEHUE KOTOPOTO ONpEAETICHBI B MpOrpaMMe Kypca ¢ y4€TOM CHElU(PHUKH HAyKHd XUMHHU, e
3HAUEHMs B MO3HAHUU MPHUPOABI U B MaTepUAIbHON >KU3HU OOIIECTBa, a TaKXkKe ¢ Y4ETOM OOLIMX
Hesieid ¥ MPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHPOBAHUU COICPIKAHUSA
npeaMera « XUMUs YYTCHbI CIeIYIONIIe MOJ0KEHUS O Cienn(rKe U 3HAYCHUH HAyKd XUMUH.



XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HIpaeT 0coOyi0 posib B COBPEMEHHOMN
[IUBWIN3ALUN, B CO3laHUM HOBOW 0a3bl MaTepuanbHOM KyabTyphl. OHa BHOCHT CBOW BKJIaJa B
(dbopMHpOBaHUE PALIMOHATHLHOTO HAYYHOTO MBIIUICHHS, B CO3aHUE LIEIOCTHOTO MPEACTABICHHUS 00
OKpYXKarollleM MHpE KaKk O €IWHCTBE MPHUPOABI M YelIOBeKa, KOTOpoe (OPMHPYETCs] B XUMHH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU IPUMEHEHHUS.

TecHO B3aMMOJIEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThbEMIIEMOU
YacThI0O MUPOBOH KYJIBTYpBl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPYZa M *KHU3HH KaXKJIOTO YJIeHa
obmectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3HMJATebHas, KaK HayKa BBICOKUX TEXHOJIOTHH
HarpaBJieHa Ha PelIeHUe II00aNbHBIX MPo0IeM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKON, MUIIEBOM, SKOJIOTHYECKO 0€301MacHOCTH M OXPAHBI 30POBbS.

B coorBercTBHM ¢ OOImMMH LENSAMH W TPUHIUIAMU CpEeJHEro oOmiero oOpa3oBaHUs
COIep)KaHUEe Kypca OpHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY
00y4Jaronuxcs, HeOOXOAUMYIO UM JIsi BBIPAOOTKH MHMPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHUS B )KM3Hb COLMYMa, MPOJODKEHHUsT 00pa30BaHUs B Pa3IUUHBIX 00IACTIX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

EnuHas cucrtema 3HaHHM O BaXKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKLUAX, UX CYLUIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonosHsercs B Kypcax 10 u 11 knaccoB a1eMeHTaMy COiep KaHtsl, UMEIOILMMU KYJIbTYpOJIOTHUECKUM
U MIPUKIIAJHOM Xapakrep. DTH 3HAHUA CIIOCOOCTBYIOT MTOHMMAHUIO B3aMMOCBS3U XUMHH C IPYTHMHU
HAayKaMH, PacCKpbIBalOT €€ pOJb B IIO3HABAaTEIbHONW W NPAKTHUYECKOM JESITEIBHOCTH 4YEIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHHIO YBAaXKEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPHU U MPAKTUIECKUX
NPUIOKEHUH XUMHHM, TIOMOTAlOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO
3HAUYMMBIX TIpo0sIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh HH(POPMAIIHIO U IPUMEHSTh
e€ Id TONOJHEHMsS  3HAHWM, pEelIeHMs MHTEUIEKTyaJIbHBIX M OKCIEPUMEHTAJIBHBIX
HCCIIEIOBATENbCKUX 33/1a4. B 1enom conepxanue yueOHOro npeamera «XUMHUsS» JTaHHOTO YPOBHS
U3yUYCHHs] OPUEHTHUPOBAHO Ha (HOPMHUPOBAHUE Yy OOYUAIOIIMXCS MHUPOBO33PEHUYECKOM OCHOBBI ISt
NOHUMaHUA (PUIOCOPCKUX HICH, TaKUX Kak: MaTepHajbHOE EAMHCTBO HEOPraHWYECKOro u
OpPraHUYecKOoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U CTPOCHHEM,
[I03HABAEMOCTh INPUPOAHBIX SIBICHUN IYyTEM SKCIEPUMEHTA M PEIICHUS NPOTUBOPEUUM MEKITY
HOBBIMH (DaKTaMH U TEOPETHUECKUMH MPEINOChUIKAMH, OCO3HAHUE POJIM XHMHUHU B DPELICHUU
HKOJIOTUYECKUX MpoOieM, a Takke MpoliieM COepexeHHs HHEPreTHUYECKUX PEeCypCOB, CBIPbS,
CO3/1aHUs1 HOBBIX TEXHOJIOTMI U MaTepUasoB.

B nnane perienus 3a1a4 BOCIUTAHUS, Pa3BUTUS U COLMATU3AIMH O0YyYaIOLINXCS IPUHATHIC
IIPOrpaMMOIl 10 XUMHUHU IIOAXOAbl K ONPEIEIICHUIO COAECPXKAaHUS M IOCTPOEHUS IpEenMeTa
IpeaycMaTpuBaoT GOPMUPOBAHKE Y 00yUaIOIINXCS YHUBEPCATIbHBIX YUEOHBIX JEUCTBHUH, HMEIOLTIX
6a30Boe 3HAYCHHE JUJIsI PA3IUYHBIX BHJOB JEATEIBHOCTH: PELICHUS MpoOieM, TOUCKa, aHalu3a U
o0paboTku wuH(pOpMAIMK, HEOOXOAMMBIX JUISI HPUOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIE0BATENbCKON NE€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUM XUMHH.

B npakTuke npenogaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHus Tak U Ha
YPOBHE Cpe/iHero o0111ero o0pa3oBaHus, IpU OMPEACICHUN COAEPKATEIbHON XapaKTePUCTUKH LieIen
U3yYEHUs IIpeIMeTa HalpaBICHUEM IEPBOCTEIIEHHOM 3HAYMMOCTH TPAJULMOHHO IPU3HAETCA
¢dbopMHpOBaHHE OCHOB XHMHYECKOM HayKd KakK o00JacTd COBPEMEHHOTO €CTECTBO3HAHUS,
IIPAKTUYECKOM JEATEIBHOCTH YEIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHpPOBOH KyinbTyphl. C
METOAMYECKON TOUKH 3PEHHUs TaKOM IMOAXOM K ONPENEICHUIO LIeJel U3yUeHUs IpeaMeTa sBIsIeTcs
BIIOJIHE OTIPaBAAHHBIM.

CornacHo JaHHOM TOUKE 3pEHUS INIaBHBIMU LIEISIMU U3Yy4EHUS peaAMeETa « XUMHUsD Ha YPOBHE



cpenHero obuero oOpa3oBaHus Ha 6a30BOM YPOBHE SIBISIOTCS:

dbopMuUpOBaHHE CHCTEMBl XHMHUYECKMX 3HAHUM KAaK BaXKHEHIIEW COCTaBISAIOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBl MHpPA, B OCHOBE KOTOPOHM JieKaT KIIIOYEBbIE IOHSTHUS,
(byHaaMeHTalbHbIE 3aKOHBI U TEOPUH XHMHUH, OCBOCHHE SI3bIKa HAayKH, YCBOGHHE M IOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIeHN MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH MX
Pa3BUTHS U CTAHOBJICHUS;

¢dopMHupoBaHUE M pa3BUTHE MPEACTABICHUH O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XMUMUYECKUX PEaKIfii, HEOOXOIUMBIX JJIsl PUOOPETEHUs] YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB
Y XUMHYECKUX SBICHHUN, IMEIOLNX MECTO B IPHUPOJIE, B IPAKTUUECKON U MOBCEIHEBHON KU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U OOBSICHEHHEM
XMUMHYECKOTO HKCTIIEPUMEHTA, COOIIOICHNEM MpaBMil 0€30MacHOTO 00paIeHHs C BeIECTBAMH.

Hapsiny ¢ sTuM conepikareibHas XapaKTepUCTHKA LIeJed M 3a1ad M3ydyeHHs NpenMeTa B
nporpaMMe Kypca yTOYHEHa U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMH INPHOPUTETAMH B
cucreMe obmiero cpeanero oopasosanusi. CerofHs B NMPENoAaBaHUM XMMUU B OOJbIIECH CTENeHU
OTAa&TCs MPEANOUTECHUE MPAKTHUECKONH KOMIIOHEHTE COfiepKaHusl 00y4YeHHUsl, OpPUCHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHMKA IIKOJIBI, BJAJCIOIIET0 HE HAO0OpOM 3HaHUH, a (QyHKIMOHATBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMH aKTUBHOTO MOJTyYEHHsI 3HAHUH U IPUMEHEHUS UX B
peasibHOM )KU3HM IS PEICHUS PAKTHUECKUX 3a/1au.

B 5T10i1 cBs3M Npu M3ydYEeHUU NpeaMeTa «XUMUsS» JOMHHUPYIOIIee 3HAaYCHHE MPUoOpETaloT
TaKue e U 3a7a41, KakK:

ajanTanys o0ydJarouuxcst K yCJIOBUSAM JMHAMUYHO Pa3BHBAIOLIETOCS MHpPA, (POPMHUPOBAHUE
MHTEJUICKTYaJdbHO pA3BUTONH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSATHIO TPAMOTHBIX pPEIIEHHH B KOHKPETHBIX >KU3HEHHBIX CUTYaIHX,
CBSI3aHHBIX C BEIIECTBAMU U MX NPUMECHEHUEM;

¢dopmupoBanue y 00yJaromuXxcsi KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETCHIINH ), UMEIOIINX
YHHUBEpCAJIbHOE 3HAYCHHWE ISl PAa3JIMYHBIX BHUJIOB JESATEIBHOCTH: pEIICHHs MpoOieM, IOHCKa,
aHanmu3a U 00paboTku MHpOpMANMK, HEOOXONUMBIX IS MPUOOPETEHHUS OMbITa JEATEIBHOCTH,
KOTOpasl 3aHMMAaeT Ba)XHOE MECTO B IIO3HAHMM XHMHUH, a TaKkKe IS OLEHKH C MO3UIUN
HKOJIOTUYECKOM O€30MaCHOCTH XapaKTepa BIMSHUS BEIECTB U XUMHUYECKHX MPOLECCOB HA OPraHUu3M
YeJI0BEeKa U MPUPOJHYIO CPEAY;

pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX UM TBOPUECKHUX CHOCOOHOCTEH
O0y4JaroLMXCsl: CHOCOOHOCTH CaMOCTOSTENIBHO MPHOOpETaTh HOBBIE 3HAHUS 1O XUMHUH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BaTh COBPEMEHHbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHH JJIsi TIOMCKAa W aHaju3a y4eOHOM M HayYHO-HOMYISIpHOW HMH(OpMAIMM XMMUYECKOTO
COZIEpIKaHMUS,

¢dopmMupoBaHUEe U pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBIIUICHUS,
HaOII0AAaTEIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
IIPY TUIAHUPOBAHUU U MTPOBEACHUN XUMHUYECKOTO SKCIICPUMEHTA;

BOCIMTaHUE y 00y4aroIMXcsi yOS)KIEHHOCTH B TYMAaHUCTUYECKOM HAlpaBIeHHOCTH XHUMMUHU,
e€ BaXHOH pONM B PpEUICHWH TIIOOATBbHBIX MNPOOIEM pPalMOHAIBLHOTO MPHUPOIOIIONH30BAHNS,
MIOTIONTHEHUSI DHEPreTHYECKUX PECypCOB M COXPAaHEHHMsS NPUPONHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOLICHHS K MPUPOJE U CBOEMY 3I0POBBIO, a TaKXke MPHOOpETeHUs
OTBITa WCHOJb30BAHUS TONYUYEHHBIX 3HAHMW JUIS MPHUHATUS TPAMOTHBIX PEIICHHH B CHUTYaIHX,
CBSI3aHHBIX C XUMHUECKUMHU SIBIICHUSIMH.

B cTpykType mporpamMmsl Kypca Hapsily ¢ MOSCHUTEIBHON 3alIMCKOM BBIIETICHBI CIEeIyIOIINe
paszenbl: IUIaHUpyeMble TIPeIMETHBIE Pe3yIbTaThl OCBOSHHSI Kypca, CoepKaHue yueOHOTo Kypca U
€ro TeMaTH4eCKOe IIAHUPOBAHHE.



IInanupyemblie pe3yJbTaThl 0CBOCHHUSI Kypca

denepanbHblii  TOCYJApCTBEHHBIM  00pa30BaTelbHBIM  CTaHIAPT  CpPEeIHEero  OOILero
0o0pa3oBaHMs YCTAHABIMBAET TPEOOBaHMSA K pe3ylbTaraM OCBOCHHs OOyYalOIMIMMUCS MPOTrPaMM
cpeaHero oomero oOpa3oBaHHs (JIMYHOCTHBIM, MeETAaNpeIMETHBIM U TpeaAMeTHbIM). HayuHo-
METOIMYECKON OCHOBOM Isl pa3paboTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS IIPOrPaMM CPETHETO
o011ero o6pa3oBaHus SBIISETCS CUCTEMHO-JIESTEbHOCTHBIN TIOAXOI.

B coOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yabTaTOB OCBOEHUS Kypca BHEYPOUHOM MAESITENbHOCTH «®u3Myeckass XHMHSD) Ha YPOBHE
cpenHero o61ero 00pa3oBaHMs BBIICICHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHWe OOYYarOIMMUCS POCCUICKON Tpa)IaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTU U CAMOOIIPEIEIICHUIO;

HaJIMYME MOTUBAIMU K 00YUYEHHUIO;

IEJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEXKICHHH JIMYHOCTH HAa OCHOBE KIIHOUEBBIX
LEHHOCTEH U NCTOPUYECKUX TPaJUIUil 6a30BOI HAYKHU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJCTBOBATbCsS B CBOEH JEATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMHM, IPUCYIIMMHM  LEJOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJIMYHE PAaBOCO3HAHUS SKOJIOTHUECKON KYJIBTYpPbI U CIIOCOOHOCTH CTaBUTH IIETH U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHMSI Kypca BHEYPOUHOM EATENbHOCTU « PU3NYECKAs XUMUS»
JOCTUTAIOTCS. B €IMHCTBE YYEOHOH M BOCIUTATENBbHOM JEATETBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM U HJ€alIaMHU
POCCUICKOTO TpaskJaHCKOTO OOIIECTBA, MPUHITHIMH B 00IIIECTBE HOPMaMH U IIPaBUIIAMHU TTOBE/ICHUS,
CMOCOOCTBYIOIIMMHU TIPOLIECCAaM CaMOIIO3HAHHS, CAaMOPA3BUTHUS M HPABCTBEHHOTO CTAaHOBJICHUS
JMYHOCTU OO0YYAOLITIXCS.

JInuHOCTHBIE pe3yabTaThl OCBOCHMSI Kypca BHEYPOUHOM EATENbHOCTU « PU3NYECKAs XUMUS»
OTpaXalT Cc()OPMUPOBAHHOCTH ONBITA TIO3HABATEJIBHOM M  TMPAKTUYECKOH JIEATENbHOCTU
00y4JarOIIMXCs 110 peasn3alluyl MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpask1aHCKOTO BOCITUTAHUSA:

0CO3HaHUs 00YyYaroIUMHCS CBOUX KOHCTHTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXXCHUS K
3aKOHY U IIPAaBONOPSIKY;

IIPEICTABICHNUS O COLMAJIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOLICHMH B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NESATEIBHOCTH INPH CO3JAaHHM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U MO3HABATENILHBIX 3a/1a4, BHIIOJTHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JAPYTHX
[IPY aHAJIU3€ PA3IMYHBIX BUJOB YUeOHOH EATENbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUUYECKOMY M HAyYHOMY HACJIEIUIO OTEYECTBEHHOW XUMMUY;

YBaKEHHS K MTPOLECCY TBOPYECTBA B OOJIACTH TEOPHU U MPAKTHUECKOTO IPUMEHEHUS XUMHH,
OCO3HAHMsI TOTO, YTO JOCTIKCHHUS HAyKH €CTh PE3yJbTaT JIMTENbHBIX HAOMIOACHNH, KPOITOTINBbIX
AKCIEPUMEHTAJIbHBIX [IOUCKOB, TOCTOSHHOTO TPY/la YUEHBIX U IPAKTUKOB;

MHTEpeca 1 TI03HaBaTEIbHBIX MOTUBOB B TIOJYYEHUH U TIOCIIEIYIONIEM aHaIU3e HHPOPMALUU
0 NEepENOBBIX JOCTUKEHUIX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMUS:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO II0BEICHNUS;

CIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHBIC C XUMUYECKUMH SBJICHUAMHU, U IPUHUMATH



OCO3HAHHBIE PELICHUS], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTb CBOE IIOBEICHHE M IIOCTYIKM CBOMX TOBAPHUINEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUM 3TUX MTOCTYIIKOB;

4) hbopMHUpPOBAHUS KYIBTYPHI 310POBBSI:

NOHMMaHMA LIEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a JKW3HH, HEOOXOOUMOCTH
OTBETCTBEHHOTO OTHOULICHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 370POBBIO;

coOITIOIeHNs TIpaBMII 6€30MaCHOTO 0OpaIleHHsI ¢ BEIIeCTBAaMH B OBITY, TOBCEAHEBHOM KU3HU
U B TPYZAOBOH AEATEIbHOCTH;

MOHUMAaHMS EHHOCTH MTPABUJI MHIUBHUIyaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYalUsX, YTPOKAIOIIMX 340POBbIO U KU3HHU JIIOJEH;

OCO3HAHUsS TOCJIEACTBHUA M HENPUATUS BPEOHBIX MNPHUBBIYECK (YHOTPEONCHHS alKOros,
HapKOTHKOB, KypeHUs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATENbCKOW  JIEATENbHOCTH,
OOILECTBEHHO MOJIE3HOMN, TBOPUECKOH U APYTHX BUJAX JIESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTUE B PpEUICHMM MNPAKTUYECKUX 3aJad COLMAJIbHOMN
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIAcCa, LIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YyUYeHMIO IPOoQeCcCHii pa3IMyHOro pojaa, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYLY, JHOIAM TpyJa U pe3yiabraTaM TPyAOBOH IeATeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJTbHOW TPAeKTOPUU 0Opa3oBaHus, OymyIien
npodeccun M peaau3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
crocoOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTUYECKH 11€J€CO00Pa3HOT0 OTHOIIEHHS K NMPHUPOAE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIie;

MOHUMaHMA TIOOAJBHOTO XapakTepa SKOJIOTMYECKUX MHpoOsieM, BIUSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE NMPUPOIHON U COLIMATIBHOM CPEBI;

OCO3HaHUsI HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTHKEHUH XUMHH Ul PEUICHUs BOIPOCOB
PalMOHAIBLHOTO IPUPOIOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS ACHUCTBUM, NPUHOCAIIMX BPEN OKPYXKAIOUIEH MPUPOIHOU Cpele,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNpHUATHBIE HKOJIOTHYECKHE MOCIEACTBUS TMPEeNPUHUMACMbIX
JNENCTBUN U NIPENOTBpaLIaTh UX;

HaJIM4YUs Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHHS, AKOJIOIMYECKON KyJIBTYpBl, OIbITa
NESATEIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBarbCsi HUMHU B
M03HABATENIbHONW, KOMMYHHKATUBHOW M COIIMAJIbHON MpPAKTHKE, COCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UIEOIOTHN XeMo(hoOuu;

7) HIEHHOCTH HAy4YHOTI'O IO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd 1 00IIeCTBEHHON PAKTHKY;

NOHUMaHMA CHeUu(PUKH XUMHHA KaK HayKd, OCO3HaHHs e poid B (OPMHPOBAHUHU
palMOHATFHOTO HAy4YHOTO MBIIUICHHS, CO3JAHUU LIEJIOCTHOTO IMPEACTAaBICHUS 00 OKpYyKaroulem
MUpE KaK O €IMHCTBE IPUPO/bI U YEJIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U pELIEHUH
npo6ieM CoXpaHeHHs IPUPOIHOTO PABHOBECHS,

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHH JUJISI COBPEMEHHOW NHMBWIM3AIHMH: B €&
T'YMaHUCTHUECKOW HAINPAaBICHHOCTH M BaXXHOM pOJM B CO3JAHWM HOBOW 0a3bl MaTepHalbHOU
KyJBTYPBI, PEIIEHUH IO0ATBHBIX MPOOJIEM YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, MUIIEBON U SKOJIOTUYECKON O0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCTICYCHIH
YCIIOBUH YCIIEIIHOTO TPY/Aa ¥ SKOJOTHYECKU KOM(POPTHOM KHU3HH KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: TOHMMaHMA CYIIHOCTH METONOB  IIO3HAHUS,
UCTIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh MOTy4aeMble 3HAHHS IS
aHanu3a U OObSICHEHUS SIBIICHUIM OKPYXKAIOIIEr0 MUpa M MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS
nenarb 00OCHOBaHHbIC 3aKIIOYCHUSI HA OCHOBE HAyYHBIX (PAaKTOB M MMEIOLIUXCS JAaHHBIX C ENBIO
MOJTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIONIb30BaTh XMMUYECKUE 3HAHUSA [T PEeIICHHs TpoOieM B
peasbHBIX )KU3HEHHBIX CUTYalLUsX;

MHTEpeca K MO3HAHUIO U UCCIIeIOBATENILCKON IEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIy4E€HHUIO HOBBIX 3HAHUN IO XUMUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpohecCHOHATBHOMN NesITeTbHOCTH.

MeranpenMeTHbIe pe3yabTaTbl OCBOCHHUs KypCa BHEYPOYHOM IeATENBHOCTH «Puznueckas
XMMUSD» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs BKIIOYAIOT:

3HAUUMBbIe s (OPMHPOBAHUS MHPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCIHUILTHHAPHBIC
(MexnpenMeTHbIe) O0IIeHayYHbIe TIOHATHS, OTPaXKAIoIIKe 1EJI0CTHOCTh HayYHOH KapTUHBI MHpa U
cneun(uKy METOZOB IMO3HAHHUS, HCIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
SHEpIrus, SIBICHUE, IPOIIECC, CUCTEMA, HAYYHbIN (DAaKT, MPUHIHIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOMIONEHIE, U3MEPEHHE, IKCTIEPUMEHT U JApYyTHe);

YHHMBEpCaJlbHbIe YUeOHbIe AeUCTBUS (TI03HABATEIbHbIC, KOMMYHHKATUBHBIC, PETYISATUBHBIC),
obecnieunBarone (popMupoBaHue (HYHKIMOHAIBHONW I'PaMOTHOCTH M COLUAIBLHOW KOMIIETCHIIMU
00y4Jarommxcs;

CIOCOOHOCTh ~ OOyYaroIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHNUS U YHUBEpCaAIbHbIE YueOHbIC eCTBUS B I03HABATEILHOM M COITMATbHON
MIPAKTHUKE.

MeranpeaMeTHble  pe3ylbTaThl  OTPAKAIOT —OBJIAJCHUE YHUBEPCAIbHBIMH  YYEOHBIMHU
MO3HABaTENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIITUBHBIMU JICHCTBHSMHU.

OBnaneHre YHUBEPCATbHBIMU YUECOHBIMU TTO3HABATEIHHBIMU JICUCTBUSMU:
1) 6a3oBbIC JIOTHYCCKHUE JICHCTBHS:

CaMOCTOATENILHO  (pOpMYyIHpOBaTh M AKTYaJIM3HpPOBaTh MpOOJEMY, BCECTOpPOHHE €&
paccMarpuBaTh;

ONpENEeNATh LEIU JeATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUM HMX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJbTaThl ACATEIBHOCTH C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIB30BaTh IIPU OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILIIJICHUS — BBIACIATH
XapaKTepHblE IPU3HAKM IOHATMM M  yCTAHABIMBaTh MX  B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHATHS 11 OOBbSICHEHUS! OTJCIBHBIX (PAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPHH IS KIacCU(UKAIIMK BEIIECTB U XUMHUUECKUX PEaKIIHii;

YCTaHAaBIIMBATh IPUYUHHO-CIICICTBECHHBIC CBSA3U MEXIY U3Yy4acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, NENYKTUBHBIE, 10 AHAJIOTUH), BBISIBIIATD
3aKOHOMEPHOCTH M TPOTUBOPEUYUS] B PACCMATPUBAECMBIX SIBICHHUAX, (POpPMYyIMpPOBaTh BBIBOIABI U
3aKJII0YCHUS,;

IIPUMEHATHh B IPOLIECCE NO3HAHMSI, MCIOJIb3yEMblE B XMMHUU CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIeNH, PeoOpa30BbIBATE MOJIEIbHBIC MPEACTABICHUS — XUMHUYCCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMH4eckast popMyiia, ypaBHEHHE XUMHUECKON PeakIK — P PELICHUN YYeOHbBIX MT03HABATEIbHbIX
U TPAKTUYECKHUX 3a]ad, NPHUMCEHITb HA3BAHHBIC MOJEJIbHBIC IIPEACTABICHUS [UIS BBIABICHUS



XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIH.

2) 6a30BBIC UCCIICOBATEIBCKUE IEHCTBUS:

BJIa/I€Th OCHOBaMHU METO/I0B HAy4YHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKILINN;

dopmynupoBaTh LENM W 3aJauyd  UCCIENOBAHHWS, HCIOJNb30BaTh IIOCTAaBICHHBIE U
CaMOCTOSITENIEHO C(OPMYTUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI ISt
(bopMHPOBaHUS TUIIOTE3BI IO MIPOBEPKE MPABUIBLHOCTH BBICKAa3bIBAEMBIX CYX/ICHU;

BJIa/IeTh HaBbIKAMM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBENEHUS YUEHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONIOAaTh 3a XOIOM IPOLECcCa, CaMOCTOSTENHLHO
IPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTb O0O0OOLIEHHS W BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YNIbTaTOB MCCIIEIOBAHUS, COCTABIATH OOOCHOBAaHHBIA OTYET O MPOJEIAHHOU
pabore;

MpHOOpeTaTh OMNBIT YYCHHUYECKON WCCIENOBaTeIbCKOM H TMPOCKTHOW JEeSTENbHOCTH,
IPOSIBIISATH  CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY TIOMCKY METOIOB pEILICHHUs
IIPAKTUYECKHUX 3a]a4, IPUMEHEHUIO PA3JINYHBIX METOIOB [IO3HAHHUS.

3) pabota ¢ uHpOpMAIHEi:

OpPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX WH(POPMALIUHU (HAyIHO-TIOMYJISIpHAs JIUTeparypa
XMMHYECKOTO COJIepKaHus, CIpaBOYHBIE TOocoOus, pecypcsl VHTepHera), aHaAIW3UPOBATh
MH(POPMALIMIO Pa3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OIICHUBATh €€ I0CTOBEPHOCTD
1 HEMPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3anpOoChl M TPUMEHSTH pa3IMYHble METOAbl NpPU TIOUCKE H OTOOpe
uH(pOpPMaLIUHU, HEOOXOIUMOMN JJISl BBITOJTHEHUSI YUEOHBIX 3a/1a4 ONPeaesIEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA M
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANIbHYIO (hOpMy TpeacTaBieHUs HH(POpMaUU (CXEMBI,
rpaduKu, TMarpaMMel, TaOIUIBL, PUCYHKH U IpyTHE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA IpU paboTe ¢ XUMHUYECKON HH(popManueit:
NPUMEHATh MEXIpeaMeTHbIe ((PU3nYecKue M MaTeMaTWdyecKue) 3HaKH U CHUMBOJBI, (DOPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISITHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKAaTUBHBIMU I€HCTBUSMU:

3aJ]aBaTh BOIPOCHI MO CYLIECTBY OOCYKAaeMOW TeMBbl B XO/€ AMAJIOra W/WINA JAUCKYCCHH,
BBICKa3bIBaTh  HWJAEH, (OpMynIHpOBaTb CBOM  TPEAJIOKEHUS  OTHOCUTEIBHO  BBIOJHEHHUS
IIPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN pe3yJbTaToB II03HABATEIbHOW JESATEIIBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIIOJHEHUM XUMHUUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOM pabOTHl MO MCCIIEOBAHUIO CBOWCTB M3y4YaeMbIX BEILIECTB, pealn3aluu y4eOHOTo
npoekTa © (GOPMYIUPOBATH BBIBOJABI IO pe3ylbTaraM IMPOBEAEHHBIX HCCICIOBAaHUN IMyTEM
COIVIACOBAHMS O3HMILUHI B X0/1€ 0OCYXJICHHSI U 0OMEHAa MHEHHUSMHU.

OBnazneHne yHUBEpPCAIbHBIMU PETYISITUBHBIMU AEUCTBUAMMU:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh W OCYIIECTBIATH CBOIO IIO3HABATENIBHYIO JEATEIBLHOCTD,
ompenensis e€ IeTd W 3a/Ja4d, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeJlaraéMblii  aNTOPUTM JACUCTBUI TpPU BBINOJIHEHUH YYEOHBIX M HCCIEIOBATENBCKUX 3a7ad,
BbIOMpaTh HambOosee 3(h(HEeKTUBHBINA CIOCOO0 MX pEIIeHUs ¢ YYETOM MOJIY4YEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEaKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

[TpeameTHbIEe pe3ynbTaThl OCBOCHUS MPOrpaMMBbl CpeTHEro 00Iero o0pa3oBaHus MO0 XUMUHU
Ha 0a30BOM ypOBHE OPHEHTHUPOBAHBI Ha 0OECIIEUeHUE MTPEUMYIIIECTBEHHO 00111e00pa3oBaTeIbHON U



OOIIEKyIBTYPHOH TOATOTOBKM oOydwaromuxcsi. OHM BKIIIOUAIOT creunuduueckue s Kypca
BHEYPOUHOM JeATeNIbHOCTH «DHU3NUecKas XUMUs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI eHCTBUI
[0 OCBOGHHIO, UHTEPNpETAllMd M NpeoOpa30BaHUIO 3HAHUH, BUABI JEATEIHLHOCTH IO MOIYYCHHUIO
HOBOT'O 3HAHUS U IPUMEHEHHUIO 3HAHUH B Pa3JIMUHBIX YUEOHBIX U pEAIbHBIX )KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C XUMUEH.

K xonmy oOydenus B 11 kilacce mpeaMeTHBIE Pe3yNbTaThl OCBOCHUS Kypca BHEYpPOUHOM
AesTenbHOCTH «Du3nyeckass XUMHsD OTPaXaroT CIOCOOHOCTD:

— PpacKphIBaTh Ha MPUMEPaX POJIb XUMHUH B (POPMHUPOBAHUH COBPEMEHHOW HAYYHOU KapTHHBI
MHUpa U B MPAKTHYECKON JEATEIbHOCTH YEJOBEKAa, B3aMMOCBSI3b MEXIYy XUMUEU U APYTHUMHU
€CTECTBEHHBIMU HAyKaMU;

— WUIIOCTPUPOBATH HA MPHUMEPAX CTAHOBJIECHUE U SBOJIOLMI0 OPraHMYECKOW XUMHH Kak
HayK{ Ha pa3IUYHbIX UCTOPUUYECKHUX ATANax €€ pa3BUTHS;

— YCTaHaBJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBA3U MEXY CTPOCHUEM aTOMOB XMMHYECKUX
3JIEMEHTOB U MEPUOJIUYECKUM M3MEHEHHEM CBOMCTB XMUMHUYECKUX JJIEMEHTOB M UX COCIUHECHUH B
COOTBETCTBUHU C IMOJOKEHUEM XUMHUYECKHUX 3JIEMEHTOB B IIEPUOJUYECKON CUCTEME;

— AHAJIU3UPOBATH COCTAaB, CTPOEHUE U CBOMCTBA BELIECTB, IPUMEHSS MIOJIOKEHHSI OCHOBHBIX
XUMHMUYECKUX TEOpHUH: XMMHMUYECKOIO CTPOEHHs OpraHuuyeckux coeauHeHuil A.M. bytieposa,
CTPOECHUSI aTOMa, XMMHUYECKON CBA3U, AIEKTPOJIUTUYECKOW IHUCCOLMALMUA KUCIOT U OCHOBAHWM;
YCTaHABJIMBATh MMPUYMHHO-CIIEICTBEHHBIE CBS3M MEXIY CBOWCTBAMH BEIIECTBA U €r0 COCTaBOM U
CTPOCHUEM,;

— TPUMEHATH MPaBUJIA CUCTEMATHUUYECKOW MEXIYHApOJHON HOMEHKJIATYpbl KaK CpeiCTBa
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 110 MX COCTaBY U CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI HEOPTAHUUYECKUX U OPTAaHHUUECKUX
BEIIECTB KaK HOCUTENEeH HHPOPMAIIUHN O CTPOCHUHU BEIIECTBA, €r0 CBONCTBAX M MPUHAITIC)KHOCTH K
ONPEACICHHOMY KJIacCy COCIMHEHUM;

— OOBSICHATH MPUPOAY U CHOCOOBI 00pa3oBaHMs XWMHUYECKOW CBSI3U: KOBAJICHTHOM
(moNsIpHOM, HEMOJSIPHOM), MOHHOM, METaJUIMYECKOW, BOJOPOJHOM — C IENbI0 ONpeaeNeHus
XUMHUYECKOM aKTHUBHOCTH BEIIIECTB;

— XapakTepu3oBaTh (HU3MUECKHE CBONCTBA HEOPTraHUYECKMX U OPTaHUYECKUX BEIIECTB
Y YCTaHABIMBATh 3aBUCUMOCTH (DU3MYECKHIX CBOMCTB BEIIECTB OT TUIA KPUCTATUINYECKON PEIICTKH;

— XapakTepHU30BaATh 3aKOHOMEPHOCTH B U3MEHEHUH XUMUYECKUX CBOKCTB IPOCTHIX BEILIECTB,
BOJIOPOJIHBIX COEMHEHUH, BBICIIMX OKCHUJIOB U THJIPOKCHJIOB;

— TPUBOAUTH MPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIOIINX XaPAKTEPHbIE XUMUUYECKHE
CBOWMCTBA HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C ILEIBI0 HX
uaeHTU(GUKAIIN U 00BICHEHUS 001aCTH IPUMEHEHUS;

— ONpENeNsATh MEXAaHU3M pPEaKUUMU B 3aBUCHUMOCTH OT YCJIOBUW NPOBEACHUS PEAKLIHHU
Y NIPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHHUS XUMMUYECKUX PEAKLHMI HA OCHOBE THUIIA XUMHUYECKOU
CBSI3U U AKTUBHOCTHU PEATEHTOB;

— YCTaHaBJIHMBATh 3aBHCHMOCThH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCIUHEHUHN OT
XapakTepa B3aMMHOIO BJIMSHHUS aTOMOB B MOJIEKYJIaX C IEJbI0 MPOrHO3UPOBAHUS IMPOAYKTOB
peaKkiuy;

— YCTaHaBJIMBATh 3aBUCHUMOCTH CKOPOCTH XMMUYECKOW pEaKLMU U CMELIEHUS XUMUYECKOTO
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IENBIO ONMPEACICHUS ONTUMATBHBIX YCIOBHN MPOTEKAHUS
XUMHUYECKUX MTPOLECCOB;

— YCTaHaBJIMBATh FT€HETUYECKYIO CBS3b MEX/Y KJIaCCAMH HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB JIsi OOOCHOBAHHSI MPUHIUIHAIBHON BO3MOXKHOCTH TONTYYCHHS] HEOPTaHUYECKUX H
OPraHMYECKHUX COCAUHEHUN 3aIaHHOTO COCTaBa U CTPOCHMUS;



— mox0upaTh peareHThl, YCIOBHS W ONPEIENATh NPOIYKTHI PEaKIHid, MO3BOJSIOIINX
peanu3oBath Ja00paTOPHbIE U MPOMBILIUICHHBIE CIIOCOOBI MOMYYSHHS BaKHEHIITNX HEOPTaHUUECKUX
1 OPraHUYECKUX BEILECTB;

— OIIpeneNATh XapaKTep CpPelbl B pe3yibTaTe THAPOIN3a HEOPraHUUECKUX U OPraHMUYECKUX
BELIECTB W NPUBOAUTH IPUMEPHl THIPOJIM3a BEIIECTB B IOBCEJHEBHOW JKM3HM YEIIOBEKA,
OMOJIOTHYECKUX OOMEHHBIX MPOIECCAX U MPOMBIIIIICHHOCTH;

— TNPUBOAMTH IPUMEPHI  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PpEAaKUMA B IPUPOJE,
IIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

— 000CHOBBIBAThH MPAKTUUECKOE UCIIOIB30BAHNE HEOPTAaHMUECKUX U OPTaHUYECKHUX BEIIECTB
U MX peakluil B MPOMBIIUICHHOCTH U OBITY;

— BBIIOJIHATH  XUMHMYECKMM  OKCIIEPUMEHT [0  pACHO3HAaBAaHUIO U  MOJIYUYEHHIO
HEOPraHMYECKUX U OPraHMYECKHX BEIECTB, OTHOCALIMXCS K Pa3IMUHBIM KjaccaM COEIUHEHMH,
B COOTBETCTBUHM C NpPaBWIAMU M INpHEMaMu 0e30MacHOi padoThl ¢ XUMHUYECKUMH BELIECCTBAMU
¥ 1a00paTOPHBIM 0O0PYIOBAHUEM;

— TPOBOJUTH PacUYEThl HA OCHOBE XMMUYECKHUX (DOPMYJT U YpaBHEHUH peakLnii: HAaX0XKJICHHE
MOJICKYJISIPHOM (OPMYJIBI OpPraHMYECKOro BEIIECTBAa IO €ro IJIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €70 COCTAB, WJIU 110 IPOJYKTaM CTOPAHHUS; pacyeThl MaCCOBOM J10JIM (MacChl)
XMMHUYECKOTO COCMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakIyu, €ciau OJHO M3 BELIECTB JaHO B HM30BITKE (MMEET NMPUMECH); pacueThl MacCOBOM WM
00BEMHOM JI0JIM BBIXOAA MPOJIYKTa PEAKUUU OT TEOPETUUYECKH BO3MOXKHOTO; PACUEThI TEIJIOBOTO
s dekTa peakimu; pacyeTbl 00BEMHBIX OTHOIICHUH ra3oB MPH XMUMUYECKUX PEAKIHIX; pacueThl
Macchl (00bemMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIM OJHO M3 BEIECTB JaHO B BHUJE
pacTBOpa € ONpPENEIEHHON MAaCCOBOM JOJIEW pacCTBOPEHHOT'O BEIIECTBA;

— HCMONb30BaThb METOABl HAYYHOIO IIO3HAHMS: aHajiW3, CHHTE3, MOJEIMPOBAHUE
XMMHUYECKHX TPOLIECCOB U SIBICHUM — TMpH pElIeHUH Y4eOHO-MCCIIeAOBATENbCKUX —3ajad
10 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYEHHsI ¥ PACIIO3HABAHUS OPTaHMUECKUX BEIIECTB;

— BIAJETh TpaBWIaMu 0€30IacHOro oOpalleHHs ¢ €AKHMMH, TOPIOYUMH U TOKCUYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XHUMMUU;

— OCYUIECTBJIATH TOUCK XUMHYECKOW HH(OpManuu 1o Ha3BaHMUAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KpUTHYECKHM  OLEHMBaTb W  HWHTEPHPETHPOBATh  XMUMHUYECKYI0  HH(OpPMAIHIO,
COJIepKALIYIOCS B COOOILEHHUSIX CPEICTB MaccoBOM MH(popMmalmu, pecypcax VHTepHeTa, HaydyHO-
MOMYJISIPHBIX CTAaThsIX C TOYKHM 3PEHUSI €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B LIEJSX BBISIBICHUS
OMOOYHBIX CYXKICHUN U POPMUPOBAHUS COOCTBEHHOH MO3UINH;

— yCTaHaBJIMBATh B3aUMOCBS3HM MEXIY (akTaMy M TEOpHEH, MPUUYUHON U CIIEACTBUEM IIPH
aHaJu3e MpOoOJEMHBIX CUTyalluid 1 OOOCHOBAHUHU MPUHUMAEMBIX PEIICHUH HA OCHOBE XMMHYECKHX
3HAHUM;

— TMPEICTABIIATh IyTH PEUICHUs TI00ATBHBIX MPOOJIEM, CTOSAIIMX MEpe]] YEIOBEUECTBOM, H
NIEPCIIEKTUBHBIX HAIIPaBICHUN Pa3BUTHS XUMHUYECKMX TEXHOJIOTMH, B TOM YHCIIE TEXHOJIOIMH
COBPEMEHHBIX MAaTEpUAIIOB C PA3TUYHON (YHKIMOHAIBHOCTHIO, BO30OHOBISEMBIX HCTOYHHUKOB
CBIPbs, IEPepPadOTKU M YTHIU3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BLIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYHUTHCA:

— ¢opmynuposame yeib UCCIEO008AHUS, 6bIOBULAMb U HNPOBEPAMb IKCHEPUMEHMATLHO
2UNOme3nvl 0 XUMUYECKUX CEOUCMBAX Geuecme Ha OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
6Ccmynamo @ Xumudeckue peakyuu, o Xapakmepe u npooyKmax pasiuyHulX XUMu4yeckux peakyuil;



— CaMOCMOAMENbHO — NIAHUPOBAMb U NPOBOOUMb  XUMUHECKUe  IKCNEPUMEHMbl
¢ cobnooeruem npagui 6e30nacHol pabomsl ¢ 8eecmeamu U 1a6opamopHuimM 060py0osanuem,

— uHmepnpemuposams OaHHble 0 COCMABe U CMPOCHUU 8eUeCms, NOTYYEHHbIe ¢ NOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOD08;

— ONUCKIBAMb COCMOSIHUE INeKMPOHA 8 aMmoMe HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MeXAHUYeCKUx npeocmagieHuti 0 CMmpoeHul amoma 0Jis 00bACHEHUs Pe3yIbmamos CHeKmMpaibHO20
aanuza eewecms,

— Xapakmepuzoeamv — polb  A30MOCOOEPHCAWUX — 2eMEPOYUKTUUECKUX — COeOUHEHULl
U HYKJIEUHOBBIX KUCIOM KAK 8ANCHETUUX OUONI02UeCKU AKMUBHBIX 8eUjeCME;

— NPOCHO3UPOBAMb  BO3MONCHOCHb — NPOMEKAHUSL  OKUCTUMETbHO-80CCMAHOBUMENbHBIX
peaxkyuil, 1excauux 8 0CHO8e NPUPOOHBIX U NPOUZBOOCHBEHHBIX NPOYECCO8.

Conep:xanne y4e0HOro Kypca
Pazgea 1. CtarucTuyeckass TepMOAMHAMHUKA.

OcHoBHas 3a7a4a M HAEs CTAaTUCTHYECKOM TepmoauHaMmuku. Pacnpenenenue. PazoBoe
MPOCTPAHCTBO. JHepreTudeckass MOBepxXHOCTh. Da3oBbiii  00bEM. DazoBast TpaeKTOpHUSL.
Craructnueckuii ancam6mb. DyHkuusa pacmpeneneHuss B (asoBom mpoctpancTse. Iloctymars
KJIACCUYECKOH cTaThcTH4eckoi MexaHuku. Teopema JInyBuiuis. TUITBI CTAaTUCTHUECKUX aHCAMOJICH.
Pacnpenenenne Maxkcsesuia 1o ckopoctsaM. Pacripenenenne bonbpiimana.

®opmyna bonbumana. [locrossnnass bonbimana. Cratuctuueckas cymma. CBoiicTBa
CTaTUCTUYECKON CyMMBI. CBSI3b CTATUCTUYECKON CYMMBI C TEPMOIMHAMUYECKUMU (DYHKITHSIMH.

Craructuueckas cymma wuzaeanpHoro rasa. lloctynarenpHass M BHYTPEHHUE CYMMBI.
KoneGarenpHass u BpamarenbHas CcyMMbl. Monenn 3>kECTKOTO poTaropa M TapMOHHUYECKOTO
OCLWUIATOPA. DJIEKTPOHHBIE U siiepHble cyMMbl. PopMmyina 3akypa-Tetpone. Cratuctudeckas cymMma
peanpHOTO Taza. CTarucTuyeckas TepMOIMHAMUKA a/ICOPOIIHH.

Pa3zgen 2. XuMnueckasa KMHETHKA.

OcHOBHBIE TOHSATHSI XUMHUYECKOH KHHETUKH. VIHTepMmenuar. DieMEHTapHbIE M CIIOJKHBIE
peakiuu. MexanusM xuMmuueckord peakuuu. IlepexomHoe cocrtosHuMe. MoOEKyIsIpHOCTh
AJIEMEHTapHbIX peakuuil. CKOpocTh XUMHUYECKOM peakuuu. KuHeTmdyeckue KpuBble. 3aKOH
neiicrByronux macc. Koncranra ckopoctu. Iopsnok peakiun. Kunetnueckue ypasaenus. [Ipunuun
HE3aBUCUMOCTH XuMHueckux peakiuil. IlceBnomopsanok peakmuu. Ilpsmas m oOparnas 3amadn
XUMUYECKOM KUHETUKHU.

Kunerunka peakumii nemoro mnopsiaka. Peakuumm HyneBoro mnopsiaka. Peakuuum mnepBoro
nopsiaka. Bpems penakcanuu. Peakuuu Broporo nopsiaka. Peakuuu n-oro nopsiaxa.

BnusiHue TtemmepaTrypbl Ha CKOpPOCTh XUMHYeckod peakiuu. IIpaBuno Bant-Toddda.
VYpaBHeHue AppeHnyca. DHeprus akTuBauuy. [ IpuHINI A€TaTBHOTO paBHOBECHS.

Kunernka cnoxueix peakuuil. OOpatumble peakiuu. IlapannensHble  peakuuu.
Jlumutupyromas craaud. Kunetnueckuii u TepMoAMHaMUYeCKUl KOHTpousb. llocnenoBarenbHble
peakuuu. MHAYKIIMOHHBIN [IEPUOL, IIEPEXOAHOE U BEKOBOE PABHOBECHE.

[TpubnmxeHHbIE METOBI XUMUYECKOM KMHETUKHU. KBa3ucranmoHnapHoe 1 KBa3UpaBHOBECHOE
pUOITMKEHHE.

Karanu3. lomOreHHbli W TreTeporeHHbld Karanu3. ABrokaranu3. Karamuzatopsl u
uHruouTOpHl. Yactora 000pPOTOB M YKCIIO 000POTOB Karanuzaropa. CeIeKTUBHOCTh KaTaln3aTopa.



YcrolunBocTh Karanusaropa. [IpMHOMI CTPYKTypHOrO COOTBETCTBHMsS. [OMOIE€HHBIM KaTayus.
Crenupuyeckuil KUCIOTHBIA M OCHOBHBIM Karanu3. OOIUN KUCIOTHBIA M OCHOBHBIN KaTaus.
@epMeHTaTUBHBIM  Kataiu3.  YpaBHeHHME  Muxasnuca-MenTeH, KoHcTraHTta — Muxasuca.
WurubupoBanue: KOHKYPEHTHOE, HEKOHKYPEHTHOE, CMEIIaHHOE. [ eTeporeHHbIi KaTajius.

doroxumuueckue peakuuu. PoroduznyecKkue MpoLEecch: KonedarenbHas perakcarus,
duryopecrieHIus, KOHBEPCHS, WHTEPKOMOMHAIIMOHHAST KOHBepcHsl W (ocdopecieHus. 3aKoHbI
¢oroxumun. KsanrtoBbiii Bbixoa. 3akoH byrepa-JlamGepra-bepa. Omnrtudeckas IUIOTHOCTh U
nponyckanue. YpaBuenue Lltepua-donbmepa. Bpems sxu3nu Bo30y:KIEHHOTO COCTOSHHUS.

Teopun XxMMHUECKOM KMHETUKH. Teopus aKTUBHBIX CTOJIKHOBEHHMH. CeueHHe XMMHMYECKOU
peakiuu. YpasHenue Tpayua-JIbtouca. Yacrora ctoinkHoBeHuil. Ctepuueckuii MHOXUTENh. Cxema
JInnnemana. Teopust akTHBHpPOBaHHOTO KoMIulekca. [ToBepxHOCTh noTeHunanpHou sHepruu (I11119).
Koopnunara peakuny. AKTUBUPOBaHHBIM KOMILIEKC. MICTHHHAs SHEPrUs aKTUBALUH.

TemaTnyeckoe NJIAHUPOBAHHE Kypca

Koi-Bo
Pa3nesn / Tema aK. Pexomenayembiii 0P
JacoB
Paszgen 1. CtaTucTnueckast A1
TepPMOIHHAMHKA

Tema 1.1. Pactipenenenuns. @azoBoe ) https://lesson.academy-
IPOCTPAHCTBO content.myschool.edu.ru/04/11

Tema 1.2. Craructuueckue ancaMOiIu. ) https://lesson.academy-
OO1ue cBoicTBa content.myschool.edu.ru/04/11

Tema 1.3. OCHOBHBIE THUIIBLI CTATUCTHYECKUAX ) https://lesson.academy-
a"ncamOnen content.myschool.edu.ru/04/11

Tema 1.4. Pacripenenenne Makcsenia 1o ) https://lesson.academy-
CKOPOCTSIM content.myschool.edu.ru/04/11

https://lesson.academy-

Tema 1.5. Pacupenenenue bonnimana 2

et H content.myschool.edu.ru/04/11

Tema 1.6. ®opmyna bonpimana. 4 https://lesson.academy-
Craructuueckas cymma u e€ CBOMCTBa content.myschool.edu.ru/04/11

Tema 1.7. CBsI3b CTAaTUCTUYECKON CYMMBI C 4 https://lesson.academy-
TEPMOJUHAMUYECKUMH (DYHKIIMAMU content.myschool.edu.ru/04/11

Tema 1.8. MonexynsipHasi CTAaTUCTUYECKAS 4 https://lesson.academy-
CyMMa UI€aJIbHOrOo ra3a content.myschool.edu.ru/04/11

Tema 1.9. TepmoanHammuueckre QyHKIIUU U ) https://lesson.academy-
YpaBHEHHE COCTOSIHUS HJICAIbHOTO Ta3a content.myschool.edu.ru/04/11

Tema 1.10. Pacuét KOHCTAaHT paBHOBECHS 4 https://lesson.academy-
JUTSL MIeaIbHBIX Fa30B content.myschool.edu.ru/04/11

Pemenune 3agau. Pacuér crarnctuaeckoit ) https://lesson.academy-
CYMMBI HJI€aIbHOTO Ta3a content.myschool.edu.ru/04/11
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Tema 1.11. Cratuctuueckas cymma

https://lesson.academy-

2
peanbpHOro raza content.myschool.edu.ru/04/11
Tema 1.12. CraTucTuueckas 3 https://lesson.academy-
TEPMOJMHAMUKA aJICOPOLIUU content.myschool.edu.ru/04/11
IloaroroBka K KOHTPOJIbHOM padoTe. )
CTaTI/ICTI/I‘-IeCKaSI TepMOIII/IHaMI/IKa
Kontponbnas padora 1. Craructuueckas 5
TepMO,Z[I/IHaMI/IKa
AHaJIN3 KOHTPOJIbHOI padoThlI. 5
CTaTI/ICTI/I‘-IeCKaSI TepMOIII/IHaMI/IKa
Paznea 2. XumMuueckass KHHETHKA 64
Tema 2.1. OcHOBHBIE TOHATHA XUMUYECKOMH ) https://lesson.academy-
KAHETUKHU content.myschool.edu.ru/04/11
Tema 2.2. Kunetruka peakuui 1eJioro 4 https://lesson.academy-
Hopsi/IKa content.myschool.edu.ru/04/11
Tema 2.3. Bniusinue remmeparypsl Ha 3 https://lesson.academy-
CKOPOCTh XUMHUYECKUX PEaKIHi content.myschool.edu.ru/04/11
IHoaroroBka K KOHTPOJIbHOM padoTe. )
OCHOBHBIG IIOHATHUA XHMI/I‘ICCKOﬁ KHNHCTHUKHA
Kontponbnas padora 2. OcHOBHBIE )
IIOHATHUA XHMPI‘-ICCKOﬁ KUHCTHUKH
AHaJIN3 KOHTPOJIbHOI padoTbl. OCHOBHBIE 5
IIOHATHUA XHMPI‘-ICCKOﬁ KUHCTHUKH
Tema 2.4. Kunetrka ClI0KHBIX PEAKIIUU. ) https://lesson.academy-
OOpaTtumble peaKIum. content.myschool.edu.ru/04/11
Tema 2.5. [lapannensHble peakIUm.
K vp P . ) https://lesson.academy-
MHECTUYCCKHUN U TCPMOANHAMHUYCCKNNU
P content.myschool.edu.ru/04/11
KOHTPOJIb
Tema 2.6. 1 ) https://lesson.academy-
€M 0. OCJICAOBATCIIbHBIC PCAKIIUN
P content.myschool.edu.ru/04/11
Tema 2.7. [IpuOnmxeHHBIE METOIBI
. P https://lesson.academy-
XUMHUYECKON KuHETHKU. KBazupaBHOBECHOE 2
content.myschool.edu.ru/04/11
npuOIKeHNe
Tema 2.8. KBazucramnuonapsaoe ) https://lesson.academy-
npuOIKeHNe content.myschool.edu.ru/04/11
Tema 2.9. ® 4 https://lesson.academy-
eMa 2.9. DoTOXUMUYECKHUE PEAKIIMHI
p content.myschool.edu.ru/04/11
Pemenue 3aga4. Kunetrnka clIo:KHBIX )

peakuui
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IHoaroroBka K KOHTPOJIbLHOM padoTe.

2
KuneTtunka cioxHbIX peakiuit
Kontponbnas padora 3. Kuneruka )
CJIO’KHBIX pEeaKIui
AHaJIN3 KOHTPOJIbHOI padoThl. KuHeTnka 5
CJIOKHBIX pEeaKIui
https://lesson.academy-
Tema 2.10. Karanuz 2
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 2.11. [oMOreHHbIN KaTalInu3 2
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 2.12. depmeHTaTUBHBIN KaTanu3 3
content.myschool.edu.ru/04/11
https://lesson.academy-
Tema 2.13. I'eTeporeHHbIi KaTanus 2
content.myschool.edu.ru/04/11
Pemernue saaw. Karans ) https://lesson.academy-
. Karamu
content.myschool.edu.ru/04/11
Tema 2.14. Teopun XUMUYECKON KHHETUKH. 4 https://lesson.academy-
Teopust aKTUBHBIX CTOJIKHOBEHUI content.myschool.edu.ru/04/11
Tema 2.15. Teopusi akTHBUPOBAHHOTO 4 https://lesson.academy-
KOMILIEKCA content.myschool.edu.ru/04/11
Pemenue 3aga4. Teopun xumMuyeckon 5
KUHETUKU
IloaroroBka K KOHTPOJIbLHOM padoTe. )
Karanus. Teopun XuMu4eckoil KHUHETUKU
Koutponbnas padora 4. Karanus. Teopun 5
XUMHUYECKOU KHHETUKU
AHaJIM3 KOHTPOJIBbHOI padoThl. Karanus. 5
Teopun XUMUYECKONH KUHETUKHU
O0001eHNe U TOBTOPEHHE 3HAHUIM. 31
Pemenue 3agannii B popmare EI'D
BCET'O 136
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