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IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1Mo XuMuu Ha YpOBHE CpeIHEro oliero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (eaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnonaBanus y4eOHOTO IpeaMeTa
«Xumus» B o0Opa3oBaTeNbHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yOmux
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEAeiIeHHI0 OO0IIei
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUA O0YUAIOMIMXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHUs, pe3yIbTaTOB OOydeHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIONIMM 3TallOM pPEAIM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHON CHUCTEME XHUMHUYECKOTO O0Opa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl TIO3HAaHUS 3aKOHOB NPHUPOJBI, (OpMUPOBAHHS MHPOBO33PEHHUS M OOIIEH KyJIbTYphI
YellioBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oOpazoBaHrue 00YJalOIUXCs HA YPOBHE CPEIHErO
obmrero oOpa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJEpPKaHUE M MOCTPOCHUE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HA4YEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIINX
Heseil ¥ MPUHIUIIOB, XapaKTEPU3YIOUNX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETr0 OOIIEero
obpasoBanus B Poccuiickoii deneparum.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIM3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dopMHpOBaHKE PAIIMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3[JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKarollleM MHUpPE KaK O eIMHCTBE MPUPOJbI U YelIoBeKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3auMOJEHCTBYS C JApPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTana
HEOTHEMJIEMON YacThi0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHUEM YCIIELIIHOTO Tpyla M
KHU3HU KaX10ro wieHa obmecTBa. CoBpeMEeHHasi XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PElIeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeIIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOHM, NHIINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3JOPOBBS.

B coorBercTBMM ¢ 0OUmIMMM LEISIMM M TNPHHLIUIAMH CpEeIHEro oOImero obpa3oBaHus
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO HMOJATOTOBKY OOYYaIOIIMXCs, HEOOXOJUMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOIOJDKEHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMu  pefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypcbl — «OpraHnuyeckas
xumus» U «O0Ias 1 HeOpraHUYeCcKasi XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJIePKaHUSI KOTOPHIX
ABJISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HaHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHUM) U OpraHWYecKor XUMUU. POpMUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» 1 «OO01as 1 Heopranuyeckas
XUMHSD» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHHIO
y4eOHOro Marepuansa W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMA Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COEIWHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIleCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB /10
CJIOKHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHH. B Kypce OpraHmdyeckoidl XUMHHM MOJIY4aroT
pazBuTHe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero 0oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHus B INpeaMere «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBaeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMs TEOPETUUYECKUN MaTepuanl M
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyeckasi XUMHs» O0OyUYalOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaYeHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX WU METOJOJIOTMYECKUX TMO3UIIHM,
riy0Xe TMOHATh UCTOPUYECKOE H3MEHeHHE (YHKIMI 3TOro 3akoHa — OT oO0oOImaromen o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

EnuHas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUIX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKH M TNPUKIAAHOW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHMHM C JPYIMMH HayKaMM, pacKpblBalOT €€ poiib B II03HABaTENIbHONM U
MPAKTUYECKON JEeSTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATH €€ JJIsl TOMOJHEHHS 3HAHUM, PeIIeCHHS
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeI0BaTeNIbCKUX 3aj1ad. B 1enoM conepikanue
y4eOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsS OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi TIOHUMaHUSI PUIOCOPCKUX UAEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOTO M OPraHUYeCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pELICHUS NPOTUBOPEUUN MEXKIYy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUECKHX MPOOJIeM, a Takxke MmpobieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B muiane pemieHust 3amad BOCHMTAHUSA, Pa3BUTHS U COLHUAIM3ALMKU  OO0y4aroUIuxcs
IPUHSTHIE MPOrpaMMON O XUMHUHM MOAXOAbI K OINPEACIEHUIO0 COJEp)KaHUsS U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHHE YHUBEPCAIBHBIX YUEOHBIX AEWCTBUN, MMEIOLIUX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHIOB ACATEIBHOCTU: PELICHUS MPOOJieM, TIOMCKa, aHAIN3a U
00paboTtkn wHOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
UCCJIEI0BATEIbCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHUHU.

B nmpakTuke npenojaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NpU  ONPEACNCHHH COACPIKATEIbHOM
XapaKTepUCTUKU IIeJiell M3y4deHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAYMMOCTH
TPaJUIIMOHHO Tpu3HAéTca (HOPMUPOBAHME OCHOB XHWMHYECKOM HayKHM Kak o00JacTH
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBeKa M KaK OJHOT0 U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUeHHUsI TpeMETa SBISETCS BIOJIHE OMPaBAaHHbBIM.

CornacHo JaHHOW TOYKE 3PEHHS TVIABHBIMHM LEISIMU HU3y4EHHUs Ipeamera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (GOpMHpPOBaHHE CHCTEMBbl XHUMHUYECKMX 3HAHUH KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaxX MO3HAHMS BEILECTB U
XUMHUUYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUPE BEIIECTB U XUMHUYECKHX SIBIICHUH, IMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM U
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30I1acHOrOo
oOparleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7ad U3Y4YCHHsI MpeaMeTa B
porpaMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHs B TMpENoJaBaHUU XUMHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA O0OIIE00pa30BaTeNbHON  OpPraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u ¢ oTuM mpu uW3ydeHWHM mnpeaMmera «XHWMHS» JOMHUHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajganTanus OOYyYaloIIUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupOBaHHE HMHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHSTHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMITCTEHITHI),
UMEIOLINX YHHUBEpPCAIbHOE 3HAUCHUE JJISl Pa3IMYHBIX BHJIOB JI€ATEIbHOCTH: PELICHUs MTPOOIeM,
NIOWCKa, aHalu3a ©U 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3HILIMN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIEKTYAIBHBIX H TBOPYECKHX CIMOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KH3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BATh COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TONYIpHON HH(DOPMALIUU XUMUYECKOTO
COJICpKAHUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS ACCOLUATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPU IJIAHUPOBAHUU U NMPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs YOeKIEHHOCTH B T'yMaHHCTHMUYECKOW HANpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHWH TJo0albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHUS K NPHUpPOJE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIIONH30BAHMS TOTYYCHHBIX 3HAHUHN IS TPHHSITUS
IPaMOTHBIX PEIICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM maHe cpemHero obiiero oOpa3oBaHusl mpeamer «XuMus» 06a30BOT0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAyUHbIE IPEAMETHI.

OO1m1ee 4nciio 4acoB, OTBEACHHBIX U M3Y4YCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBiser 68 vyacoB: B 10 kiacce — 34 gaca (1 ywac B Hexenmo), B 11
kyacce — 34 gaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHH

IIpenMer opraHm4ecKold XHMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHUE M 3HAYCHHE B IIOIYYCHHH
HOBBIX BEUIECTB U MaTepHasioB. Teopust CTpoeHUs opranndeckux coenuneHuii A. M. byrneposa, e€
OCHOBHbIE NOJOXKeHUA. CTPYKTypHBIE (POPMYJIBI OPraHMYEeCKUX BemiecTB. ['omororus, usomepus.
XUMHYeCKas CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o kiaccu(ukaluu OpraHHMYECKUX BemiecTB. HomeHkiaTypa opraHmdeckux
COEMHEHUH (CUCTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BaKHEHIIMX MpeICTaBUTENEH KIIACCOB
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl HM3Y4YCHHMS BELIECTB M HUX INPEBPAILCHUN: O3HAKOMJICHHE C
o0pa3llaMu OpPraHMYeCKHUX BEIECTB M MaTepuajlaMd Ha MX OCHOBE, MOJEIHPOBAHHUE MOJIEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE IEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIECHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesogopoabl

AnKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHI psa. MeraH M 3TaH — mnpocTenime
MPEJCTaBUTENIN AJIKaHOB: (PU3MUYECKHE U XUMHUECKUE CBOMCTBA (PEaKkIMM 3aMEIEeHUs] U TOPEHUs),
HaXO0XJAECHHUE B IPUPOJIE, IOJIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUYECKUU Psif. DTWIEH U NPOMWIEH — MPOCTEUIINe
NPEJCTaBUTENIN AJKEHOB: (PHU3MUECKHE U XHMHUYECKHE CBOHCTBAa (peakiuu TUAPUPOBAHHS,
raJOr€HUPOBAHUS, TUApATalluH, OKUCIEHHS U TIOJMMEPU3alluN ), OJydeHHE U IPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 um wmermnOyraaueH-1,3: cTpoeHue, BaXHEUIINE XHMHUYECKHE
CBOMCTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KaydyKa 1 PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUS, TOMOJIOTHUECKUH Psll. AIIETHIICH — IPOCTEHIINIA
IPEJCTaBUTENIb AJKHHOB: COCTaB, CTPOCHHME, (U3NYECKHE U XUMHUYECKHE CBONCTBA (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIIN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MYECKHE W XUMHUYECKHE CBOWCTBAa (peakiuu
TaJIOTEHUPOBAHNUS W HUTPOBaHUs), IOIY4YEHHE U NpUMeHeHue. Toayon: cocmas, cmpoenue,
@uzuueckue u xumuyeckue ce0UCMEa (PeaKyuu 2an02eHUpoO8aHUsl U HUMPOBAHUS), NOJYYeHUue U
npumernenue. ToxkcHMYHOCTp  apeHOB. I'eHeTmyeckas CBSI3b  MEXIy  YIJIEBOJOPOAAMH,
IIPUHAICKANIMMY K Pa3JIMYHBIM KJIaCCaM.

[TpupoaHble MCTOUYHUKHU YIIIEBONOpOJOB. [IpuponHblii ra3 M MOMyTHbIE HE(TAHBIC Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl nmepepaboTK HeDTH: MEPErOHKa, KPEKUHT (TEPMHUCCKUH,
KaTaIUTUYECKUH ), mupoiu3. [IponykTel nepepaboTku He(hTH, UX MPUMEHEHHE B POMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yronib U IpoLyKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3y4YEHHS BELIECTB M UX INPEBPAILECHUN: O3HAKOMJIEHHE C
o0pa3liaMu Iu1acTMace, KaydykoB M pe3uHsl, koiuiekiuuu «Hedtbs» u «Yromb», MoaenupoBaHue
MOJICKYJT ~YIJIEBOJOPOJIOB M TaJIOTEHONPOU3BOJHBIX, IPOBEJACHUE NPAKTUYECKOH pPabOThI:
IIOJIy4YEHHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaumn.

Bbruuciienus no ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIIIECTBA MJIU MPOIYKTa PEAKLIUHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepxamye opranndeckue coeANHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHOT M 3TAHON: CTPOEHHE, (U3NYECKHE U
XMMHAYECKHE CBOMCTBa (peakuuu C aKTHBHBIMM METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHE),




npuMeHenue. Bogopoiueie cBsi3u Mex a1y MOJIeKyJIaMH CIIUPTOB. JleficTBHE MeTaHOa U 3TaHOJIA Ha
OpPraHM3M YeJIOBEKa.

MHoOroaroMHble CHOUPTHI. OTWICHIVIMKOIb U TJMIEPUH: CTpOeHUe, (Qunyeckue Hu
XUMHUYECKHE CBOMCTBA (B3aUMOJECHCTBUE CO HIEJIOYHBIMU METAJJIaMU, KauYeCTBEHHAsl peakiusl Ha
MHOTOAaTOMHBIE CHHUpTHI). [lelicTBue Ha opraHu3M 4denoBeka. [IpuMeHeHHWe TiIUIEepruHa W
ATUJICHTJIUKOJISL.

deHoII: CTpOeHUE MOJICKYJIBI, (PU3NUECKUEe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHoma.

Anpaeruapl M kemownvl. DopManbIeTruj, aueTaldbAETHA: CTPOeHUe, (QU3NYecKue Hu
XUMHUYECKHE CBOMCTBA (peaklUMHM OKUCICHHS M BOCCTAHOBIIEHHUS, KAYECTBEHHBIC PEAKIUH),
II0JIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasE M YKCYCHas KHCIOTBI:
CTpoeHHe, PU3NYECKUE U XUMUYECKUE CBOMCTBa (CBOWCTBA, 0OmIME sl Kilacca KUCTIOT, PEaKius
sTepudukanyu), moaydyeHHe U mnpuMeHeHue. (CTeapuHOBas U OJEMHOBas KHCIOTHI Kak
MPEJICTABUTENH BBICIINX KapOOHOBBIX KHCIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOIIlEE NJEUCTBHUE.

Crnoxable 3(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIponu3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupoB. [Ipumenenne sxupoB. buosorndeckas pojb KUPOB.

VYrieBopl: cocTaB, Kiaccu(uKanus yrieBoJoB (MOHO-, IU- U MoJucaxapuibl). [moko3a —
MPOCTEHIINI MOHOCAaXapuA: OCOOEHHOCTU CTPOCHMSI MOJIEKYNbl, (PU3NYECKHE U XHUMHUYECKHE
cBoMcTBa (B3auMmojeiicTBue ¢ ruapokcunom meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHOBIEHHE, OpOKCHHE TJIOKO3bI), HAXOXJIEHWE B TMPUPOJE, NPUMECHEHHE,
ouosiornueckas posb. otocunres. PpyKTO3a KaKk H30MEpP IITIOKO3HI.

Kpaxman u nemmono3a kak HNpUpojaHble monuMepbl. CTpoeHHe Kpaxmalla U ILeJUTIOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAS PEAKILIUs C HO0M).

DKClepUMEHTAIbHBIE METOJAbl HW3YYEHHs BEIIECTB U UX MpEeBpallleHui: MpOoBeIcHHE,
HaOJI0ICHNE U OTNHMCaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHUCIeHHEe dTaHoja okcuaoMm wmeau(ll)), MHOroaToOMHBIX CHUPTOB
(B3aumopelictBue rmnepuHa ¢ ruapokcuaoM menu(ll)), ampaerunoB (OKUCIeHWE aMMUAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumoaeicTBHe Kpaxmaja C HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

Pacuérhrle 3agaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BElIECTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO U3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3zoTcoepkaliye opraHn4eckie CoeIMHEHNs.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHndeckue coenuHeHus. Ouzndyeckrue U XMMUYECKHE
CBOMCTBa AaMHHOKHCIOT (Ha TpuUMepe TIJWIKHA). buonornyeckoe 3HaYeHHE aMUHOKHCIIOT.
[TenTuae!.

benku kak mNpHUpPOAHBIE BBHICOKOMOJIEKYJISIPHBIE coeluHeHud. llepBuuHas, BTOpUYHAs H
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OENKOB: THIPOIM3, JE€HATypalus,
KaueCTBEHHbIE PEAKIIMN HA OEJIKH.

OKcIepUMEHTaIbHbIE METO/bl M3YYEHHs BEIIECTB M HMX MPEBpallleHHi: HaOI0JeHHE U
OIMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYypalus OEJIKOB MPHU HAarpeBaHUU, [IBETHbIE pEaKLUn
OEJIKOB.

BbicokomosiekysipHble coeJUHeHUs

OCHOBHBIE TIOHATUS XHUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHHMI: MOHOMEp, IIOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTETIEHb MOJMMEPHU3AIIIK, CPEIHAS MOJIeKyisipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3ALINS U TOJUKOHICHC AL



OKCIIepUMEHTANIbHbIE METO/Abl M3Yy4YeHMs BELIECTB M HX INPEBPALICHUN: O3HAKOMJIEHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MEXNpeAMETHBIX CBS3€H NpU M3ydeHUU opraHuueckoil xumuu B 10 kiacce
OCYILLIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATUH, TaK MU
MIOHATHM, SBIIAIOIUXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX PEAMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAayUHbIE MTOHATHS: SIBJICHUE, HAY4YHbIH (aKT, TMIIOTE3a, 3aKOH, TEOpus,
aHauu3, CUHTE3, Kiaccuukauus, NEPUOAUYHOCTb, HAOIIOJEHUE, H3MEPEHHUE, HKCIEPUMEHT,
MO/IEJINPOBAHUE.

dusnka: MaTepusi, SHEPIUs, Macca, aTOM, IEKTPOH, MOJIEKYJA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, (hU3MUYecKre BETMYUHBI M €IMHUIBI UX
U3MEpEHusl.

buonorusi: kierka, opranusM, Ouochepa, oOMEH BemeCTB B oOpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuueBble NPOAYKTHI, OCHOBBI PALMOHAIBHOIO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IpenapaThl, MaTepUaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJTACC
OBILIASA U HEOPTAHHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMudeckuil  sneMeHT. AToM. Slapo aroma, U30TOmBl. DIIEKTPOHHas 00O0JI0YKAa.
DHEpPreTUYeCKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d- 3meMeHThl. OCcOOCHHOCTH
pacmpesieNieHuss JIEKTPOHOB MO OpOUTAISIM B aTOMax »3JIEMEHTOB MEPBBIX YETHIPEX IEPUOJIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepnonnueckunt 3akoH u Ilepuoaudeckas cucrema XHMHYECKUX dnemeHToB [[. .
MenaeneeBa. CBs3b MeprOIMYECKOro 3aKoHa U [leproanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa ¢ COBPEMEHHON TEOpHUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX U CIOXHBIX BEUIECTB IO TPYIIaM U
nepuoaaM. 3HaueHUE NEPUOTUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHYECKas CBs3b. Buabl XUMHUUYECKOW CBSI3M (KOBaJeHTHas
HEeMoJISIpHAas W TOJSpHAas, HMOHHAs, MeTajuindeckas). MexaHu3Mbl OOpa3oBaHUs KOBAJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBI M JOHOPHO-AaKIENTOPHBIN). BomopomHas cBsi3b. BameHTHOCTS.
DnekTpooTpulaTeabHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAUIMUECKUX pEHIETOK. 3aBHUCHUMOCTh CBOMCTBA BELIECTB OT THIMA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTemMax. VICTMHHBIE U KOJJIOMIHBIE pacTBOpbl. MaccoBasi AoJst
BEILIECTBA B pacTBOpE.

Krnaccudukanus HeopraHW4ecKux coequHeHuit. HoMeHKkIaTypa HeopraHM4eCKHX BEIEeCTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKANX K PA3IUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukamyss XUMHUECKUX peakIWid B HEOPraHUYECKOW U
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS WU MPEBPALLECHUS
SHEPTUH MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3lIM4YHBIX (QakTopoB. OOpaTUMBbIE pEaKIHH.
Xummnueckoe paBHoBecue. DaxkTopbl, BIUSIONIME HAa COCTOSHUE XHMHYECKOTO PAaBHOBECHSI.
[Tpunmun Jle [laTtense.



OnektponuTrdeckas aucconuanus. CuiapHble W ciaadble AMeKTpoduThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpabHAas, IIETOUYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJbl H3y4YEHHUs BEIIECTB M WX MPEBPAIllCHHM: JIeMOHCTpaius
tabmun, «llepuogmyeckas cucrema xumuueckux sieMeHToB JI. M. MenaeneeBay, u3zyueHue
MOJIeTIel KPUCTAJUTMUECKUX pPEmETOK, HAOMIOJACHHEe ¥ ONUCAaHUE JIEMOHCTPAllMOHHBIX H
Ja00paTOPHBIX OMBITOB (Pa3jOKeHHE TEPOKCHAA BOJAOPOJAa B MPHUCYTCTBHHM KaTalnu3aTopa,
onpeelIeHue Cpeibl PacCTBOPOB BEILECTB C IMOMOINBI0 YHUBEPCATBHOTO HWHJIMKATOpA, PEaKluu
MOHHOTO OOMEHA), MPOBEJICHHUE MpPaKTUUECKOW paboThl «BiusHHEe pa3nmuyHbIX (HAKTOPOB Ha
CKOpPOCTh XUMHYECKON PEAKIIUN).

PacuérHpie 3ama4n.

Pacu€thl o ypaBHEHUAM XMMHYECKUX PEAKIMil, B TOM YHCJIE€ TEPMOXMMHUYECKUE PACUETHI,
pacy€Thl C UCIMIOJIL30BAHUEM MOHATUS «MACCOBAs JI0JISI BEIIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. [lonoxxenue HemeraymioB B Ileproanyeckoil CUCTEME XMMHYECKHUX AJIEMEHTOB
JI. . MenneneeBa M OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAIITIOB.
AnnoTponusi HEMETaJUIoB (Ha MpuUMepe KUCIopoa, cephl, (hocdopa u yrieposa).

XYWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TaJOreHOB, cepbl, a3oTa, (docdopa,
yIJIepoJia U KPEMHUS) U UX COCIUHEHUU (OKCHIOB, KHCIOPOJCOAEPKAIINX KHCIOT, BOJOPOIHBIX
COCIUHECHM ).

IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamel. [lonoxenue metawioB B [lepronnueckoit cucreme XxumMuieckux snementos /. U.
MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O0O0JI0YEeK aroMoB MeTauioB. OOmime
¢uzmveckne cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSi HAMPSHKCHHUMA
METaJLJIOB.

XWMHYECKHE CBOWCTBA BaXXHEUIIUX META/UIOB (HATPUM, KalWii, KaJdblUi, MAarHui,
ATIOMUHUN, IUHK, XPOM, KeJI€30, ME/lb) U UX COCIMHEHUN.

O6mwme crmocoOs! moTydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBPALICHUN: U3yYeHHE KOJUICKIIUU
«MeTaJiel ¥ CIUIaBbl», 00Pa3I0OB HEMETAIIJIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJI0ICHHE
M ONHCAHHE JEMOHCTPAIIMOHHBIX W JaOOpaTOPHBIX OMNBITOB (B3aWMOJEHCTBHE THIPOKCHA
QTIOMUHHMSI C PACTBOPAMH KHUCIIOT M IEJI0Uei, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METaJIOB).

PacuérHrie 3amaun.

Pacuérter maccel BemecTBa win 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacYEThl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMHA 4 KM3Hb

Ponp xumum B 00€CTICUCHHH IKOJOTHYECKOM, YHEPTETUYCCKON M MHUIIEBON 0€30MacHOCTH,
pa3BuTUU MeauIUHbL. [IoHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 06 oOMMX HAYYHBIX MPHUHITUIAX MPOMBIIICHHOTO TOJYyUYEHUS Ba)KHEHIITHX
BEIIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUATIOB: BAXKHEHIIME CTPOUTEIBHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl [JIs 3JIEKTPOHUKH,
HaHOMaTepHaJbl, OPraHUIECKHNE U MUHEPATbHBIC YI0OPEHUSI.

Xumusi U 3I0pOBbE YeEJIOBEKAa: IMpaBWjia KCIOJIb30BaHUSl JIEKAPCTBEHHBIX IPENapaToB,
npaBujia 6€30MacHOTO MCIOJIb30BaHUS MTPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHON KU3HH.

MexnpenMeTHbIe CBS3U.

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU M3YUYCHHUH OOIIEH W HeOpraHWYecKo Xumuu B 11
KJIACCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHU, TaK H
MOHSTUH, SBJISIIOIIMXCA CHCTEMHBIMH JIJI OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO01ue ecTeCTBEHHO-HAY4YHbIEC MOHATUSA: Hay4HbIN (DaKT, TUMoTe3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukamnusi, TMEePUOJUIHOCTh, HAONIOJACHHE, OJKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepeHue, SIBJICHUE.

dusnka: maTepusi, SHEPrusi, Macca, aTroM, B3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PaZMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHIl YypOBEHb, BEIIECTBO, TeJI0, 0O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NUSCKUE BEIMYUHBI U €IMHULIBI HX U3MEPEHHUSI, CKOPOCTh.

buonorus: knerka, opraHusM, O3KocHcTeMa, Ouochepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpacdus: MuHepasbl, TOpHbIE IOPOIbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus:: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJLTyprusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepuaos, CEJIbCKOX 035U CTBEHHOE MIPOU3BOJICTBO, nuieBas MPOMBILUIEHHOCTb,
(bapmalieBTHYECKasl MPOMBIIUIEHHOCTb, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MaT€pPUaOB, 3JIEKTPOHHAS! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
porpaMM CpeaHero oémero obOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIAMETHBIM).
Hay4no-MeToan4eckoit OCHOBOM AJis pa3pabOTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS IIPOTPAMM
cpeaHero o01ero 00pa3oBaHus SBISETCS CUCTEMHO-EATEIbHOCTHBIN TTOIX O/,

B cooTBercTBHM € CHCTEMHO-IESATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IMpeaMeTa «XHUMUS» Ha YPOBHE CPEIHEro OOIIEero 00pa3oBaHMs BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE:

OCO3HaHWE OOYYaAIOIHUMHUCS POCCHICKON TPakTaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAMOOIPEICTICHHUIO;

HaJU4Yre MOTUBAIIUU K O0YUCHUIO;

ueneHanpaBneHHoe pa3BI/ITI/Ie BHyTpeHHI/IX y6€)KI[CHHﬁ JIMYHOCTU HA OCHOBC KIIHOUYCBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYdYalOIIUXCSl PYKOBOACTBOBATHCS B CBOECH JESATEIBHOCTH
IIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPHUCYIIUMH  IIEJIOCTHOM CHUCTEME XHWMHYECKOTO
o0Opa3oBaHus;

HaJM4re TPaBOCO3ZHAHUS IKOJIOTHUECKOU KYJIBTYPhI B CHIOCOOHOCTH CTABUTh IIEJIH U CTPOUTH
JKN3HCHHBIC IIJIaHBI.

JIngHOCTHBIC PE3yNIBTaThl OCBOCHHS IIPEAMETa «XHUMHUSI» JOCTUTAIOTCS B €AMHCTBE y4eOHOM
148 BOCHHT&TGHBHOﬁ HCATCIIBHOCTU B COOTBCTCTBUHU C I‘YMaHI/ICTI/I‘-IGCKI/IMI/I, COI_II/IOKy.HBTypHBIMI/I,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH M HJi€aJaMHd POCCHUUCKOTO TpakIaHCKOTO OOIIEeCTBa,
HpI/IHHTBIMI/I B OGH.ICCTBC HOpMaMI/I 148 HpaBI/IJIaMI/I IHOBCACHUA, CHOCO6CTBYIOH_II/IMI/I HpOHCCC&M
CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI JINYHOCTH O0YyUYarOIINXCS.

JInuHOCTHBIE pE3yabTaThl OCBOCHHS MpeaMera «XUMHS» OTPaXaroT CPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIIPHON U MPAKTHYECKOM JIEATETLHOCTH O0YJAIOIIMXCS TI0 PeaIu3alliy MMPUHSATHIX B
0011IeCTBE LIEHHOCTEH, B TOM YHUCJIC B YACTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHMA OOYYAIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX NpPaB U OOS3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPABOMOPSIJIKY;

Hpe,Z[CTaBJIeHI/IH 0 COIMaAJIBbHBIX HOpMaX 148 npaBHnax MEXKIINYHOCTHBIX OTHOI_HCHI/Iﬁ B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATEIbHOCTH IMPH CO3/aHUU Y4E€OHBIX MPOEKTOB,
pelieHnr yu4eOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTUX
MIPY aHAJIN3E Pa3INYHBIX BUIOB yUYEOHOU JAEATETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIMI0 OTEUECTBEHHOM XUMUU;

yBa)KeHHsI K MPOLIeCCy TBOPUYECTBA B 00JaCTH TEOPUH M MPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTH)KCHHS HAYKU €CTh PE3YJbTaT JUIUTEIHHBIX HAOIIOICHUH, KPOITOTIUBBIX
JKCIEPUMEHTAIBHBIX [IOUCKOB, IOCTOSSHHOTO TPY/Ja YYEHBIX U PAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIOIIEM aHalu3e HHpopMauu
0 MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOM OTEUECTBEHHOW XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUH, CBA3aHHbIE C XUMUYECKUMH SBJICHUSMU, U NIPUHUMATD
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaTIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHMBAaTh CBOE MOBEJCHHE W IOCTYNKH CBOMX TOBApHILIEH C IO3ULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMaHMs LEHHOCTeH 370poBOro W 0Oe3omacHOro obpasa KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

COOTIOICHHSI TIPABUIT OE30MMaCHOTO OOpAIICHUS C BEIIECTBAMU B OBITY, OBCEAHEBHOW JKU3HH
U B TPYJIOBOH EATEIBHOCTH;

MMOHUMAHUS [ICHHOCTH MIPABHJI UHIUBUIYATHHOTO M KOJUIEKTUBHOTO O€30MMacCHOTO MOBEACHUS
B CUTyalUsIX, YIPOXKAKOIINUX 30POBbIO U )KU3HU JHOJEH;

OCO3HAHUs TOCIEACTBHA W HENPHUSITHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJIS,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCIIUTAHHSA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEIOBATENIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOH, TBOPUECKOM U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AakKTHBHOE YYacTHE B pEUICHUM MPAKTHUYECKHX 3a4ad COLMAIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHUI0 Tpodeccuil pa3inyHOro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHM MO XMMHUU;

YBaXXEHUS K TPYAY, JIOAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAJILHON TpaeKTOpuu 0Opa3zoBaHUs, OymyIIei
npodeccun U peanuzaluyd COOCTBEHHBIX YKU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

9KOJIOTHYECKH IIeIECOO0Pa3HOTO OTHOIIEHUS K MPHUPOJAE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIie;

MOHUMAHUS TIO0ATBHOTO XapaKTepa IKOJOTHMUYECKUX MPOOJieM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COIIUATILHOM CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTYDKCHUNW XWMHUHU JIJIS PEIICHUS BOMPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOIO HENPUATHS JEUCTBUM, MPUHOCAIIMX BpEI OKPYXKAlOLIEW MPUPOJHOM Cpee,
YMEHHSI TPOTHO3UPOBATH HEOJArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeANPUHIMAEMbIX
JNENUCTBUN U NIPEAOTBPAILATh UX;

HaJu4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYphl, OIBITA
NESATEIbHOCTH  SKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATbCS UMM B
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MI03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM NMPAaKTHKE, CIIOCOOHOCTH U YMEHHS aKTHUBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMOo(poOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTU MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLLIECTBEHHOM MIPAKTHUKH;

NMOHMMAHMs CHEU(PHUKHM XUMHM KaK HayKH, OCO3HaHHs e€ poiu B (OPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM ILIEJIOCTHOTO IMPEJCTABICHUS 00 OKpYKaIolleM
MHUpE KaK O €IMHCTBE IPUPO/Ibl U YEIOBEKA, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUN
Ipo0JIEM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOexEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM Ui COBPEMEHHOW IIMBMIM3alMMU: B €€
I'YMaHHCTUYECKON HaIpaBICHHOCTH M BaKHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpBl, PEIICHUH TJI00AJbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHUSl YEJIOBEUECTBA — CHIPHEBOM,
SHEPTeTHYECKOH, MUIIEBON U SKOJOTHYECKONH 0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, 00ECIICUCHUH
YCIIOBHH YCIIEIIHOTO TPYZAA U 3KOJOTMYECKH KOM(OPTHOM KM3HU KaXKJI0T0 4ieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHONH TIPaMOTHOCTU: IIOHUMAaHHUS CYIIHOCTH METOAOB  IO3HaHMI,
UCIOJb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS IS
aHaJIM3a U OOBSACHEHUS SIBICHUH OKPY)KAIOLIEr0 MUpa M MPOUCXOAALINX B HEM U3MEHEHU, YMEHUS
nenaTb 0OOCHOBaHHBIE 3aKJIIOUEHHsI HA OCHOBE Hay4HbIX ()aKTOB M MMEIOLIUXCS JAAHHBIX C LEIBIO
MIOJIy4YEHUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO UCIOIb30BATh XUMUYECKUE 3HAHUA AJIS peIlleHUs podJieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHHIO M CaMOOOpa3oOBaHUIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HaHUH 110 XUMHH B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3IMyHbIX cepax npodhecCHOHAIbHON AeITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOT0 IpeaMeTa «XUMHUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCHUIIIMHAPHBIE
(MexnpeaMeTHbIC) O0IIeHAaYyYHbIE TOHATHUS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOH KapTHHBI MUpA U
crenu(puKy METOAOB IO3HAHUS, HCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEILIECTBO,
SHEprusi, SBIIEHUE, IMPOIECC, CUCTEMA, HAyYHBIH (DAaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBH (IIO3HABATENbHbIE, KOMMYHHKATUBHbIC, PETYJISTUBHEIE),
obecrieunBaronye GopmupoBaHue (PyHKIIMOHATBHOW TPAMOTHOCTH M COITMAIBHOM KOMITCTCHIIMH
oOyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIOJIb30BaTh  OCBOGHHBIE  MEXAMCLUUIIMHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAHUS M YHHUBEpCaJbHbIE Y4eOHbIC JACHCTBUS B I03HABAaTENbHOW U
COIIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHble  pe3yibTaThl OTPAKAIOT OBJAJEHHE YHHMBEPCAIBHBIMH  y4eOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMHU.

OBi1aieHne YHUBEPCAILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeMCTBUSI:

CaMOCTOSITENTLHO ~ (DOPMYJIUPOBATh W  aKTyalU3UpOBaTh NPOOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OMMpPCACIIATL LU ACATCIBbHOCTH, 3aJaBasd IMMapaMCTPbl W KPUTCPHUU HUX JOCTUIKCHUA,
COOTHOCHUTH PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LENISIMU;
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UCIOJIb30BaTh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIUICHUS — BBIICISTh
XapaKTepHble TPU3HAKK TOHATHA W  YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME OHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIIMY BEIIECTB U XUMUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKIY NU3Yy4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTHUECKUE PacCYXICHUs (MHIYKTHBHBIC, ACTyKTUBHBIC, 10 AHAIIOTUU), BHISBISTH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKJTFOYCHUS;

MPUMEHSTh B TpOIEcCe IMO3HAHUS, UCIOJIb3yeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIE)
MOJI€TIN, TPeoOpa3OBbIBaTh MOJAEIbHbBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI) 3JIEMEHTa,
XUMHYecKass (QopMmyna, ypaBHEHHE XHMHUYECKOH pEakuu — TMPU PEIICHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a7ay, MPUMEHSITh Ha3BaHHbIE MOJENbHBIE MPEACTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX MPU3HAKOB U3yYaEMBbIX BEIIECTB U XHMHUECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINN;

dbopMynupoBaTh LEIM M 3aJadyd  MCCIENOBaHUS, MCIOJIb30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENTLHO C(HOPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI
(dbopMHPOBaHUSI TUTIOTE3HI M0 TPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXICHMUIA;

BIIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS ¥ TPOBEJACHHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOAOM IPOLEcca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (OpMYIHpPOBaTh OOOOIIEHHUS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB MCCIEAOBAHUSA, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOIENIaHHOM
pabore;

nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEILCKOH M TPOEKTHOW JesATEIbHOCTH,
MPOSIBIISATh  CIIOCOOHOCTH W TOTOBHOCTh K CAaMOCTOSATEIHLHOMY IIOMCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaLUU (HayqyHO-TIOMYJIsIpHAs IUTEpaTypa
XUMHYECKOTO COJIEp’KaHus, CIpPaBOYHbIE TMOCoOus, pecypchl HVHTepHeTa), aHATU3UPOBAThH
MH(OPMALIMIO Ppa3UYHBIX BUAOB M (QOPM NPEICTaBICHUS, KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3aMpochl W MPUMEHSATH pa3IUYHble METOJbl HpPH TIOHCKE U OTOOpe
nH(popManuy, HeOOXOAMMOH JJIsl BHIMIOTHEHHS YI€OHBIX 337124 OMPEAeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT HCIOJNBb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUHA H
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpeacTaBieHUs HHGOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBe CpEJICTBAa IMpu paboTe ¢ XHUMHUYECKOU
nH(popManuel: TPUMEHATh MEXKIPEAMETHbIE ((PU3NUECKUe U MaTeMaTUYECKIE) 3HAKH U CHMBOJIBI,
dhopmyrel, a0OpeBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPe0Opa30BhIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ Auaiora W/WIH JUCKYCCHH,
BBICKa3bIBaTh  HJIeH, (OpPMyIHpOBaTh CBOM  MPEMAJIOKEHHUS OTHOCUTEIBHO  BBIMOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TNPE3eHTAlMEN pe3ylbTaTOB I103HABATEIBHOM MAESTENBbHOCTH, IMOTYYEHHBIX
CaMOCTOSITENTLHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPH BBIMOTHEHUN XUMHYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO MCCIIEOBAHHUIO CBOMCTB M3y4aeMBIX BEILIECTB, pealu3aluu y4eOHOro
npoekTa M (HOpPMYIHPOBATh BHIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCICIOBAHUN MyTEéM
COTJIACOBaHUS MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.
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Ogaanenne yHUBEPCATLHBIMH PEryJsTUBHBIMU 1€ CTBHUSIMM:

CaMOCTOATCIIBHO IINIAHUPOBATL MU OCYIICCTBJIATH CBOI IMO3HABATCIILHYIO JOCATCIBHOCTD,
ompenenss €€ UeNd W 3aa4yd, KOHTPOJIUPOBATh M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeajgaraeMblii alrOPUTM JCHCTBHI TPHU BBIMOJIHEHUM YYEOHBIX M MCCIEHOBATEIbCKUX 3aJad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO MX pPEIICHUS ¢ Y4ETOM TOJYYCHHS HOBBIX 3HAHHHA O
BCIICCTBAX U XUMHWYCCKUX PCAKIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIC pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaloT:

c(hOpPMHUPOBAHHOCTD TPEICTABICHUA O XUMHUYECKON COCTaBISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMHH B TIO3HAHWH SIBICHUU MPUPOIBI, B (POPMHUPOBAHUU MBIIUICHUS H
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOAUMOW MJisi PpEeHIeHHs
MPAKTUYECKUX 3a/ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MPUPOIHOM CpeJe;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOPasi BKIIOYAET: OCHOBOMOJATAIOIINE TOHSATHUS
(XMMUYEeCKUI 3JIEeMEHT, aToM, »JJEKTPOHHAas o000JoYka aromMa, MOJIeKyJa, BaJlEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XHUMHYECKass CBs3b, CTpYyKTypHas Gopmyna (pa3BépHyTas u
COKpalIéHHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOJIHBIN CKeeT, (yHKINOHATbHAS
rpyIIa, pajukai, u30Mepusi, U30MEPbI, TOMOJIOTMUYECKUH Psijl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOL
1 a30TCOAEPIKAIIUE COCIUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COCJIMHEHMS); TEOPUU M 3aKOHBI (TEOpHUsSl CTPOCHHUs OpraHmyeckux BemiecTB A. M. byrtmeposa,
3aKOH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEpPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU;
MHUPOBO33PEHUECKHE 3HAHUs, JIekKAIIMEe B OCHOBE IMOHUMAHHUS TMPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX fABJIEHUH, (AKTOJIOIMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH H
0€30MacHOM HCIIOIH30BAHUH BAKHEUIIINX OPTaHMYECKUX BEIIECTB B OBITY W MPAKTHYECKON
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTePHBIC MPU3HAKK MOHITHI, YCTAaHABIUBATD UX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUU COCTaBa, CTPOEHUA M
[IPEBPALLCHUI OPraHU4YECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJUKY [JISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (HOpMya OpraHMYECKUX BELIECTB U
YPaBHEHUH XUMHUYECKHUX PEAKIUM, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEIIECTB IS
WJUTIOCTPAIIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH NPUHAMIEKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy W CTPOCHHIO K ONPEISIEHHOMY KIACCY/TPYIIe COSAMHECHHIA
(YrieBoaopo/ibl, KUCIOPO U a30TCOAEpKAIIUE COSTUHEHHS], BBICOKOMOJIEKYISIPHBIE COCIUHEHMUS),
JaBaTh UM Ha3BaHUs mo cuctematuyeckod Homenkinarype (IUPAC), a Takke mnpuUBOAUTH
TPUBUAJIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, NPONMIEH, AaleTHUJIEH,
STWJICHTJIUKOJb, TIUIEPUH, GeHOI, (OpMaTbICT I, alleTAIbIETH]I, MypaBbUHAS KHCIIOTA, YKCYCHAS
KHCIIOTa, OJICMHOBAs KHUCJIOTAa, CTEapUHOBAs KUCJIOTA, INII0K03a, PPyKTO3a, Kpaxmal, IeJUI03a,
TJTUITUH);

c(OpPMUPOBAHHOCTh yMEHHUS OIpENesaTh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIC);
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c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTh IOJIOXKEHUS TEOPUM CTPOEHUS OPTaHUYEeCKUX
BemiectB A. M. bytnepoBa ansi 0OBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3NICCKUE H XUMUIECKHE
CBOMCTBAa TUMHYHBIX MPEACTaBUTENCH Pa3IMUHBIX KJIACCOB OpraHMYECKHX BEIleCTB (METaH, 3TaH,
STWJICH, TPOMUJICH, ameTuieH, OyramueH-1,3, merunOyraaueH-1,3, OEH305, METaHOJN, AITAHOI,
STWJICHIJIMKOJb, TIUIEpUH, (EHOJI, aleTalbIerusl, MypaBbuHas M YKCYCHas KHCIOTHI, TJIIOKO3a,
KpaxMaJ, LEeJUII0JI03a, aMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATH T€HETUUYECKYIO CBA3b MEXIY
HUMHU YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUi C UCIOJIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BATh UCTOUYHUKH YIIIEBOJOPOIHOTO ChIphs (HE(Th,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI WX IMEepepabOTKM W MPAKTHYECKOE MPUMEHEHWE MPOIAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUI NMPOBOJUTH BHIYMCICHUS IO XUMUYECKUM ypaBHEHHUSIM (MacChl,
00BEMa, KOTMYECTBA UCXOIHOTO BEIIECTBA MU MPOIYKTA PEAKIMU 10 U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAyIHOIO
MO3HAHUS, UCIIOIB3YEMbIX B XUMUU MTPH U3YYEHUU BEIIECTB U XUMUYECKUX SIBICHUN (HaOI01eHHe,
HU3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BATh CUCTEMHBIE XMMHUUYECKUE 3HAHUS IS
MPUHATHS PElICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHEM;

c(hOpPMHUPOBAHHOCTh YMEHHH COOJIIOMAaTh TpaBWia IOJIB30BAHUA XMMHYECKOW TOCYI0N W
na0opaTOpHBIM 00OpPYJOBaHUEM, a TaK)Ke MpaBWiia OOpalleHHs! C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLUHUSMU O BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBINOMHATH XHMHUYECKUNW OKCIEPHUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIECTB MpPU HArpeBaHUM, IMOJyY€HHE JITUJIEHA U W3Y4YEHHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB, JCHATypaIusi OCIKOB MPH HATPEBAHUH,
[IBETHBIC PEAKIINN OCJIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKU OE30MACHOCTH MPHU OOpaIieHUH
C BemecTBaMH M J1a0OpaTOPHBIM OOOPYIOBAHUEM, NPEICTABIATH PE3YIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOLIMX peakiuuil U (opMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XMMHUECKYI HHMOpMaluio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOU nHpopMaruu, IHTepHET u Jpyrux);

chOPMUPOBAHHOCTh yYMEHHH COONIOZATh TMpaBUjia SKOJOTHYECKH  IeJIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JEATEIHHOCTH B IENSAX COXPAHEHHUS CBOETO 3/I0POBbI H
OKpY>Kalolllel MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCUCTBHUS Ha JKUBBIE OPraHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIECTB, MOHUMAasi cMbIch noka3arens [TK, nmosicHaTs Ha npumMepax
CHOCOOBI YMEHBIICHUS U MTPEIOTBPALLEHUS UX BPEIHOTO BO3CHCTBHS Ha OpraHU3M YEJIOBEKa;

Ui O0y4aroumuxcs C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBS: YMEHHUE MPUMCHSIThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/JaX MO3HAHUSI BEIIECTB U XUMUYECKHUX SBIICHUII;

JUISL CJICTIBIX U CIAOOBHUIAIINX OOYYAIOUIUXCS: YMEHHE HCIOJB30BaTh PElbe(hHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckast XUMUs» OTPaKaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O XHMHYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpA, POJIM XMMHUU B IO3HAHUU SBJICHUHM NPUPOABI, B (POPMHUPOBAHUHU MBILIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelIeHus
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MPAKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO H
MIPUPOIHOM CpEJE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOPAsl BKIKOYAET: OCHOBOMOJATAKOIIUE ITOHATHS
(XMMUYECKHUH DIIEMEHT, aTOM, M30TOIl, S-, p-, d- AMIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIA,
MOJIb, MOJIAPHBIA 00BEM, BaJEHTHOCTh, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAsl, WOHHAS, METAJUTMYecKas, BOJOPOIHAs), KPUCTALIMYECKAs
peméTrka,  TUIBl  XMMHWYECKMX  pEaklMil, pacTBOp,  JBJEKTPOJIUTHI,  HEIIEKTPOIUTHI,
AIEKTPOJIUTAYECKAS JUCCOLMAIUS, OKUCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOU PEaKIUH,
XUMHUYECKOE pABHOBECHE); TEOPUHM U 3aKOHBI (TEOpHsl 3JIEKTPOJUTUYECKOW JMCCOLUAINH,
nepuoanueckuii 3akoH JI. . MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TPEBpALIEHUs] SHEPTUU MPU XUMUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3BIK
XUMHUHU, MAPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHHS IPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHUX SIBIICHUH, (AKTOJIOTMYECKHUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IONYYCHHH W
0€30MacHOM HCITIOJIb30BAHUM BAKHEWMIIMX HEOPTaHWYECKUX BEUIECTB B OBITY M MPaKTHYECKOU
NEeSTEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepHbIC MPU3HAKY MOHITHUH, YCTAaHABIUBATD UX
B3aMMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMKUCAHUM HEOPTraHUYECKUX BEIECTB
Y UX MPEBPAILICHUM;

chOpPMUPOBAHHOCTh YMEHHUH HCIIOJNIb30BaTh XHUMHYECKYI0 CHMBOJUKY [JISI COCTABJICHHUS
(dhopMys BEIIECTB U YPaBHEHH XMMHUYECKUX peakini, cuctemaTudeckyto HomeHkIaTypy (IUPAC)
Y TPUBUAIBbHBIC HA3BAHWS OTJCIBHBIX HEOPTAHWYECKUX BEIIECTB (YrapHBIA Ta3, YIIIEKHCIBIA Ta3,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, MUThEBas Coja, MUPUT U JApyTue);

c(hOpPMUPOBAHHOCTh YMEHUH OIpPEAETsATh BAICHTHOCTh U CTENICHb OKHCICHHS XUMHUYECKUX
AJIEMEHTOB B COECIUMHEHUSIX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBS3M (KOBAJIEHTHAs, NOHHAs,
METaJUIMYecKasi, BOJOpPOAHAs) B COCAUHEHUSX, TUI KPUCTALIMYECKONW PEHIETKH KOHKPETHOTO
BellecTBa (aroMHas, MOJIEKYJSIpHAs, WOHHAs, METaJUIM4YecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUUYECKUX BEIIECTB 10
WX COCTaBy K OIpenenEHHOMY KJIacCy/Tpymre COeAMHEHHWH (IMPOCThIe BEHIECTBA — METAJIIBI U
HEMeTAaJlJIbl, OKCU/IbI, OCHOBAHMSI, KUCIIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT TiepuoAndeckoro 3akona JI. . Menzaeneesa
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIONIYI0, 00BICHUTENBHYIO U IPOTHOCTHUECKYIO (D YHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
sneMeHToB 1—4 mepuonos llepuoandeckoi cucteMbl XxumMudeckux snemeHToB /. M. Menneneena,
UCTOJB3ysl MOHATHUS «S-, P-, d-3JEKTPOHHbBIE OPOUTAIN», «IHEPTETUUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB XMMUYECKHX 3JIEMEHTOB U MX COCAUHEHUH IO MEepUOJaM U
rpynmnaM [lepuonuueckoil cucteMsl XUMUYECKUX 3J1eMeHTOB []. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOPraHUYECKHX BEILECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHWE TI'€HETHYECKOM
CBA3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMM C IIOMONIbIO YPAaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XMMHUYECKHE PEAKIUH IO pPa3IuuHbIM
MpU3HAKaM (YUCIIY U COCTaBY PEarupyromux BEUIECTB, TEIUIOBOMY YPPEKTy peakiuu, U3MEHEHUIO
CTETEeHEeN OKUCIICHUSI 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YIaCTHUIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJIHBIE H
COKpalI€HHbIE YpaBHEHHUS peaklUUid HMOHHOTO OOMEHa, y4YUThIBas YCIOBUSA, NPU KOTOPBIX 3THU
peakiuu UAyT 10 KOHILIA;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOIUTH PEAKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKHUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOUIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEILIECTB;
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C()OPMHUPOBAHHOCT YMEHHUH PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OalaHCca ATHX PeaKiuii;

C()OPMHUPOBAHHOCTb YMEHHUH OOBACHATh 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOH pEakIHUu OT
pa3nuyHBIX (AKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpPH30BaTh XMMHUUYECKHE MPOIECCH, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHUCIIOTHI, aMMHakKa, a TaKxke C(HOPMHUPOBAHHOCTD
NpeCTaBIeHUNH 00 OOUIMX HAayYHBIX MPHHLIUNAX M HKOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTE yYMEHUH TMPOBOJAUTH BBIUMCIEHUS C MHCIOJb30BAaHUEM IOHATHUS
«MaccoBasi JI0JIs1 BEIIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHH ra30B MPH XUMUYECKUX PEaKIHUX,
Macchl BELIECTBA WM 00bEMaA Ta30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM OOBEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMU BEIIECTB, TEIUIOBOTO 3 ¢eKTa peaklud Ha OCHOBE 3aKOHOB
COXPAHEHHs MACChl BELIECTB, IPEBPALLECHUS U COXPAHEHUS DHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh TpaBUJIA IMOJB30BAHUS XUMHUYECKOW IMOCYAOH U
Ja00paTOPHBIM O0OPYIOBAaHUEM, a TaK)Ke MpaBWja OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSAMH TI0 BBITTOJHEHHIO Ta00PATOPHBIX XUMUYECKHUX OMBITOB;

C()OPMHUPOBAHHOCTb YMEHHMI IIJIAHUPOBAaThb M BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUHU KaTalIU3aTopa, ONPEAEIEHUE CPEABI paCTBOPOB
BEIIECTB C IOMOIBIO YHUBEPCAILHOIO MHAMKATOPA, BIMUSHUE PA3IUYHBIX (AKTOPOB HAa CKOPOCThH
XUMHAYECKON pPeakliy, peakiui HOHHOTO 0OMeHa, KaueCTBEHHBIE PEaKIIMU Ha Cylb(ar-, KapOOoHaT-
U XJIOPHA-aHUOHBI, Ha KATHOH aMMOHMs, PELUICHHE OJKCIEPUMEHTAIbHBIX 334a4 II0 TEeMaM
«Metamiel» U «Hemeraiibl») B COOTBETCTBUM C MpPaBUJIAMHM TEXHHUKH O€30MacHOCTH MpU
oOpallleHnu ¢ BeIIeCTBaMH M J1a0OpaTOpHBIM 00OpPYIOBaHMEM, HPEICTABIATh PE3yJIbTaThl
XMMHAYECKOTO DJKCIEpUMEHTa B (opMe 3alucu ypaBHEHMH COOTBETCTBYIOIIMX pEakIuid u
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHWMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHUKOB (CpEACTBa MacCOBOM KOMMYHHKaIMH, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCT yYMEHHUH COOMIOJAaTh MpaBHja 3KOJOTMYECKH IIE€JIecO00pa3HOro
MOBEJCHUsI B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX COXPAHEHHUS CBOEro 370pOBbA U
OKpY>Karollle MPUPOJHOM Cpenbl, OCO3HABATh OIACHOCTh BO3JECWCTBHUS HA KHUBBIE OPraHU3MBI
OIpeNIeNIEHHBIX BELIECTB, MOHMMas cMblica nokazatens [I/IK, mosicHATE Ha mpumepax CrHocoObl
YMEHBILIEHUS U IPEJOTBPAILCHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

U1 OOy4aroIMXCsl C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3[I0POBbS: YMEHHME INPHUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XMMUYECKHUX SBICHUM;

IVl CHENbIX U CIa0OBHUIAIMIMX OOy4YarOIIMXCs: YMEHUE HCIOJb30BaTh PElbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiiis 11t 3anucu XuMuueckux Gopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Haumeno KouanuyecTBo yacos JlesTenbHOCTD YUUTEIS C
Ne DJIeKTPOHHbIE .
BaHHUe yueToM paboyeit
(uudpossbie)
pa3aeJioB KonTpoa MpakTuya IIporpaMmbl BOCIIUTAHUA
n Bce o0pa3oBaTe/bH
H TEM bHbIE ecKue
/ ro ple
nporpamMmm padoThI padoThI
n pecypcsl
bl
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Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMUH

[Ipenmer
opraHuyec
KO
XUMHH.
Teopus

1.1 = crpoenus 3
OpraHuuec
KHUX
COECIMHEHU
nA M.
bytneposa

https://resh.edu.r
u/subject/lesson/
6149/start/

https://resh.edu.r
u/subject/lesson/
6149/start/17038

8/

Dopmuposanue
YEeHHOCMHO20 OMHOUEHUS
K UCIMOPUYECKOMY U
HAy4HOMY HACNeOUro
omeuecmeenHol XumMuu.
Dopmuposanue
MUPOBO33peHUsl,
COOMBemcmayouLe2o
COBPEMEHHOMY YPOBHIO
passumus HayKu u
o0bwecmeeHHoll
NPAKMUKU;
Dopmuposanue
NOHUMAHUs cneyuguxu
XUMUU Kax HayKu,
0CO3HAHUsL €€ poau 8
Gopmuposaruu
PAYUOHATLHO20 HAYYHO20
MblIUULEHUS, CO30aHUU
YenocmHoz2o
npeocmaenenusi 0o
OKpYHCarouiem mupe Kax o
eouHcmee npupoobl u
yeynoeeKa, 6 NO3HAHUU
NpUPOOHBIX
3aKoHOMepHOCmel U
peweHuu npoobnem
COXpaneHUs NpUpoOHO20
paesHogecus

HWroro no
pasaeny

3

Paszgea 2. YrieBoaopoabl

[Ipenenvu
21 ¢ 2
YTJIEBOJIOP
OBl —

aJIKaHbI

https://resh.edu.ru

/subject/lesson/61
51/start/149993/

Pa3BuTHe ecTrecTBEHHO-
Hay4HOU I'PaMOTHOCTHU:
MOHUMAaHHUS CYIIHOCTH
METO/IOB [MO3HAHMUS,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIOCOOHOCTH
UCII0JIb30BaTh
MoJTy4yaeMble 3HAHUS [T
aHayM3a U 00bICHEHUS
SIBJICHUW OKPYKAIOIIETO
MUpPA U TPOUCXOSAIINX B
HEM U3MEHEHUM, YMEHUS
nenatb 000CHOBaHHBIE
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3aKJIIOUCHHS Ha OCHOBE
Hay4HbIX ()aKTOB U
MMEIOLINXCS JaHHBIX C
LEJIBIO TTOTyYECHUS
JIOCTOBEPHBIX BHIBOJIOB

2.2

Henpenenp
HBIE
YTJIEBOJOP
OJIbI:
AJIKEHBI,
AJIKaIUCHBI
, QJIKUHBI

https://resh.edu.ru

/subject/lesson/54
12/start/212563/

https://resh.edu.ru

/subject/lesson/54
12/start/212563/

Bocnuranue yBaxeHus Kk
Mpolieccy TBOpUECTBa B
00J1acTH TEOpUHU U
MPAKTUIECKOTO
MPUMEHEHUS XUMHUH,
OCO3HaHUA TOTO, YTO
JOCTHKEHUS] HAYKH €CTh
pe3yNnbTaT ATUTENbHbBIX
HAOJIIOIEHUH,
KPOTOTIUBBIX
AKCIIEPUMEHTAILHBIX
MOKMCKOB, TOCTOSIHHOTO
TpyJa y4E€HBIX U
MPAKTHUKOB

COOJIIOICHHSI TTPABUIT
Oe3omacHOTO OOpaIeHus ¢
BEIIIECTBAMH B OBITY,
IIOBCEIHEBHOM KU3HU U B
TPYAOBOM JAEATEIBHOCTH;
YCTaHOBKH Ha aKTUBHOE
y4acTue B pelIeHUN
MPAKTUYECKHX 3a7a4
COLUAIBHOM
HaIpaBJICHHOCTH (B
paMKax CBOEro KJjacca,
IITKOJTBI).

23

Apomarng
€CKHE
yIIIEBOAOD
OJIbl

https://resh.edu.ru

/subject/lesson/47
75/start/150494/

Bocnuranus yBaxkeHus K
IIPOLIECCY TBOPYECTBA B
00J1aCTH TEOpUH U
IIPAKTUYECKOTO
IPUMEHEHUS XUMUH,
OCO3HAHHUA TOTO, YTO
JOCTUKEHUS HAYKH €CTh
pe3yJIbTaT AJIUTENBHBIX
HAOJIIOIEHUH,
KPOIOTJIMBBIX
9KCIIEPUMEHTAIIBHBIX
IIOMCKOB, IIOCTOSSHHOTO
TpyJa y4E€HBIX U
IIPAKTHKOB;

dopmupoBaHHe
MMpCaACTaBJICHHUA O
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COLIMAJIbHBIX HOPMAaxX U
IpaBUiax
MEXIUYHOCTHBIX
OTHOLICHHUH B KOJUIEKTHUBE.

https://resh.edu.ru

/subject/lesson/61
48/start/170461/

Bocnuranue unrepeca u
IIO3HABATEJIbHBIX MOTHBOB
B [IOJIyYEHUU U
MOCJIETYIOLIEM aHAIN3E
uHpOpMaLIUU O
NEPEOBBIX TOCTUKEHUAX
COBPEMEHHOM
OTE€YCCTBEHHOM XUMUM;
Bocnutanne nntepeca k
MPaKTUYECKOMY U3YUEHUIO
npodeccuii pa3IMIHOTO

[IpupoaHbl pozaa, B TOM YUCJE Ha

e OCHOBE NMPUMEHEHUS

HCTOYHIKI MPEAMETHBIX 3HAHUU I10

2.4  yriaeBouop 3 XUMHH,

dopMHUpOBaHUE

ONIOB M HX MTOHUMaHUS II100aIbHOTO

nepepadoT XapakTepa KOJIOTHIECKUX

Ka npo0JIeM, BIUSHUS
AKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLUATILHOM
cpenbl;
Bocnuranue oco3HaHus
HEOOXOINUMOCTHA
HCIIOJIb30BaHUS
JIOCTHKEHUN XUMUH JIJIST
pelieHus: BOIPOCOB
palMOHAIBHOTO
MPUPOJOTIOIB30BAHMS;

Htoro no 13
pazaeny

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeJuHeHNs!

3.1

Cruptsl.
®enon

https://resh.edu.ru
https://resh.edu.ru

/subject/lesson/57
27/start/150577/

Bocnuranue ocozHanus
MOCHEACTBUM U HEMPUSITUS
BPEIHBIX MTPUBBIYEK
(ymoTpebieHust aiKoroJis,
HApKOTUKOB, KYpEHUS)

dopmupoBaHHe
MMOHUMAaHHS IIEHHOCTEH
3I0POBOTO U O€301TaCHOTO
oOpas3a XHu3HH,
HEOOXOINMOCTHA
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OTBETCTBEHHOTO
OTHOILIECHUS K
COOCTBEHHOMY
dusnueckomy u
NCUXUYECKOMY 370POBBIO;

dopMupoOBaHUE
TOTOBHOCTH OIICHHUBATh
CBOE MOBEACHUE U
MOCTYIIKH CBOUX
TOBAPHUILEN C MO3ULINI
HPABCTBEHHBIX U
MPaBOBBIX HOPM U
OCO3HaHWE MOCIEACTBUI
3THUX MOCTYIKOB;

3.2

Anpaerun
Bl
Kap6onor
13
KHCJIOTBI.
CrnoxHEBIC

3UpEI

https://resh.edu.ru

/subject/lesson/47
76/start/150604/

https://resh.edu.ru

/subject/lesson/59
52/start/150631/

dopmupoBaHHe
TOTOBHOCTU K COBMECTHOM
TBOPYECKOU AEATEILHOCTH
IIPU CO3JIaHUH Y4EOHBIX
MIPOEKTOB, PEIICHUU
y4eOHBIX U
MO3HaBaTEIbHBIX 3344,
BBITIOJTHCHUH XMMHUYECKUX
SKCIIEPUMEHTOB;
dopMHUpOBaHUE
IIEHHOCTHOTO OTHOIIICHUS
K UCTOPUYECKOMY U
HAay4YHOMY HaCJEIUIO0
OTE€YCCTBEHHOM XHUMUM;
COOJTIOICHHSI TIPABIIT
0e301acHOro oopalieHus ¢
BEIIIECTBAMH B OBITY,
MMOBCEAHEBHOM XU3HU U B
TPYAOBOM AEATEILHOCTH;
(dopMHpOBaHUE PA3BUTOTO
9KOJOTUYECKOTO
MBIIICHUS,
3KOJIOTUYECKOU KYJIbTYPBHI,
ONBITa ACATETLHOCTH
3KOJIOTUYECKOM
HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B
MMO3HABaTEIILHOM,
KOMMYHUKATUBHOUN 1
COLIMAJIbHOU IPAKTUKE,
CIOCOOHOCTH U YMEHUS
AKTUBHO MPOTHUBOCTOSTH
ueosIoruu xemohoouwu;
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33

YrieBoabl

https://resh.edu.ru
/subject/lesson/61
50/start/150687/

https://resh.edu.ru
/subject/lesson/54
13/start/150714/

Co3nanue ycaoBuUs s
MOJIYYSHUS yUalTUMUCS
JIOCTOBEPHOM
uHpOpMaLIUU O
NEePEOBBIX TOCTHKEHUAX
U OTKPBITUAX MUPOBOU U
OTEYECTBEHHOU
XAMHYECKON HAYKH
CIIOCOOHOCTH
CaMOCTOSITEJIbHO
UCIIOJIb30BaTh
XUMUYECKHUE 3HAHUS T

s pereHust mpooeM B
peatbHBIX KU3HEHHBIX
CUTYaIUsX;
¢dopmupoBanue
IMOHUMAaHUS [IEHHOCTEH
3I0pOBOTO ¥ 0€30MacHOTO
o0pasa Ku3HH,
HEOOXOUMOCTH
OTBETCTBEHHOT'O
OTHOILICHHUS K
COOCTBEHHOMY
duzuueckomy u
MICUXUYECKOMY 3/I0POBBIO;

HWroro no
pasaeny

13

Pasznen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUst

4.1

AMUHBI.
AMHUHOKHC
JIOTHI.
benkn

https://resh.edu.r

3 1 u/subject/lesson/

4743 /start/15074
2/

Bocnuranue untepeca u
M03HABaTEJIbHBIX MOTUBOB
B MTOJTyYEHUU U
MOCJIETYIOLIEM aHATN3e
nH(pOpMaIUu 0 MepeIOBBIX
JIOCTHIKCHUSX
COBPEMEHHOM
OTE€YCCTBEHHOM XHUMUM;
Bocnuranne moHuMaHus
LEHHOCTH TIPaBUII
WHUBUTYAJIBHOTO U
KOJIJIEKTUBHOTO
0€30I1aCHOI0 IIOBEIEHUS B
CUTYaIUAX, YTPOXKAIOLIIUX
3I0POBBIO U KU3HU JIIOJIEH;
Bocnuranue nntepeca k
MPaAKTUYECKOMY U3YICHHIO
npodeccuii pa3IuuHOTO
ponaa, B TOM 4HCJIE Ha
OCHOBE MPUMEHEHUS
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MPEIMETHBIX 3HAHUU T10
XUMUH;

dopmupoBaHHe
yOexIEHHOCTH B 0c000it
3HAYUMOCTU XMUMUHU IS
COBPEMEHHOM
[IUBUIN3AINN: B €€
T'YMaHUCTUYECKOMN
HAaIMpaBJICHHOCTH U BaXKHOM
PO B CO3IaHUU HOBOU
0a3bl MaTepUATbLHON
KYJbTYpBbI, pEICHUU
I00ATBHBIX TTPOOIIEM
YCTOMYMBOTO Pa3BUTHUSA
YEJI0BEUYECTBA — CHIPHEBOIA,
ASHEPreTUYECKOM, MUIIEBON
Y DKOJIOTUYECKOMN
0€3011aCHOCTH, B Pa3BUTUHU
MEAUIIMHBI, 00ecTIeYeHUN
YCJIOBHMM YCIIELTHOTO TpyAa
U DKOJIOTUYECKU
KOM(OPTHOM KU3HU
Ka’KJI0ro 4JIeHa OO0IIeCTBa;

HWroro no
paszaeny

3

Pa3znea S. BoicokomoJieKy/JISIpHbIE COeIUHEHUSA

5.1

ITmactmacc
Bl

Kayuayku.
Bonokna

https://resh.edu.r
u/

dopmupoBaHHe
CIIOCOOHOCTH
CaMOCTOSITENILHO
UCII0JIb30BATh
XUMHUYECKHE 3HAHUS TSI
pereHus npodieM B
pEaIbHBIX KU3HEHHBIX
CUTYaIUsX;

TOTOBHOCTHU U
CIOCOOHOCTH K
HENPEPHIBHOMY
00pa3oBaHUIO U
caM000pa30BaHUIO, K
AKTUBHOMY TOJYYEHUIO
HOBBIX 3HAHUI 110 XUMUU B
COOTBETCTBUU C
KU3HEHHBIMH
NOTPEOHOCTAMU;
AKTUBHOT'O HEMPUATHUS
JEUCTBUI, PUHOCSIINX
BpE/l OKpYKaroIen
IIPUPOJHON cpele, YMEHHUs
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MIPOTHO3UPOBATH
HeOJIaronpusTHeIE
DKOJOTHYECKHUE
MTOCJICACTBHS
MpEANPUHIMACMBIX
JEUCTBUI U
MpeaoTBpaniaTh ux;
¢dopmupoBanue
TMOHUMAaHUS [IEHHOCTHU
MPaBHJI UHAUBUIYAILHOTO
Y KOJJICKTHBHOI'O
0e30I1acHOTO MOBEICHUS B
CUTYAIUIX, YIPOXKAIOITUX
3I0POBBIO U KU3HU
JIIOJICH;

BOCIIMTAHUE [IEHHOCTHOI'O
OTHOILIEHUS K
HUCTOPUIECKOMY H
HAay4YHOMY HaCJICTUIO
OTCUCCTBEHHOIN XUMUH.

HWroro no
pasaeny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34
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11 KIIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBO 4acos

Kontpo
JIbHbIE
padoThI

Bcero

IIpakTu
yecKkHne
padoTsbI

DIeKTPOHH
ble
(undposbie)
oOpa3oBareJ
bHbIE

pecypcbl

JlesTenbHOCTD YYUTEIIS C
ydeToM paboueit
IPOTPaMMBbI BOCTTHTAHUS

Paznen 1. Teopernueckue 0CHOBbI XUMHU

Ctpoenue https://resh.edu = ®opmupoBanme
aTOMOB. .ru/ IEHHOCTHOI'O OTHOIICHUS
Tepuoanaeckuii K UCTOPUYECKOMY U
3AKOH 1 HayqHOMY Haclle/InIo
OTEUYECTBEHHOU XUMHUH,
1.1 [Tepuoanueckas 3 MHPOBO33PEHMUS,
cucrema COOTBETCTBYIOILETO
XUMHUYCCKUX COBPEMEHHOMY YPOBHIO
anemenTos /I, U. pa3BUTHUS HAYKU U
MenzeneeBa 00I1eCTBEHHOU MPAKTHKU;
https://resh.edu = ®opmupoBanwue
.ru/ PpalMOHAJIBHOTO HAYYHOI'O
MBIIJIEHUS, CO3/JaHUE
LEJI0CTHOTO
MIPEACTaBICHUS 00
Crpoenue
OKpPY>KaloIlleM MHUPE KakK O
12 BellecTsa. 4 €/IMHCTBE TIPUPOJIBI U
MHorooGpa3zue YeJI0BeKa, B MO3HAHUH
BEILIECTB MPUPOIHBIX
3aKOHOMEPHOCTEN U
petieHun mpodaemM
COXpaHEHUsI MPUPOJITHOTO
paBHOBECHS;
https://resh.edu = ®opmupoBanme
.ru/ 9KOJIOTHYECKOTO
MBIILICHUSI, TOHUMaHUS
BIIUSIHUS COLMAJIBHO-
HKOHOMUYECKHUX
XUMHUYECKHUEe IIPOLIECCOB HA COCTOSIHUEC
1.3 peaxuuu 6 1 1 MIPUPOAHON U COLIMATBHOM

cpenbl; mpuoOpeTeHne
OTIBITa 3KOJIOTO-
HaIpaBJICHHON
NEeSITEIbHOCTH.
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Htoro no paszneny 13

Paznen 2. Heoprannuyeckasi XuMus

2.1

Mertamiel 6 1

https://resh.edu
.ru/

2.2

HeMmetamiel 9 1 1

https://resh.edu
.ru/

dopmupoBaHue
€CTECTBEHHO-HAyYHOU
TPaMOTHOCTH: IOHUMaHHUS
CYIITHOCTH METOJ0B
TTO3HAHUS, UCTIOIB3YEMBIX B
€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIIONIL30BATh
MOJTy4aeMbIC 3HAHUS JIIS
aHaM3a U OOBSICHCHUS
SIBJIEHUW OKPYKaIOIIETo
MHUpa U IPOUCXOSIINX B
HEM U3MEHCHHA, YMCHUS
JenaTh 000CHOBaHHBIE
3aKJTFOUYEHUS Ha OCHOBE
Hay4YHBIX (PaKTOB H
UMEIOIINXCS TaHHBIX C
HENBIO TTOTy9IeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

23

CBs13b
HEOPTraHUYECKHUX
Y OPTraHUYECKUX
BCIICCTB

https://resh.edu
.ru/

dopmupoBaHue
OTBETCTBEHHOT'O OTHOIICHHSI
K YYCHHIO, TOTOBHOCTH U
CHOCOOHOCTH K
CaMOPAa3BHUTHIO U
caM000pa30BaHUIO HA
OCHOBE MOTHBAITUH K
00yYEHUIO U MMO3HAHUIO,
BBIOOPY MPOQHILHOTO
00pazoBaHMs HA OCHOBE
nHpOpPMALIUH O
CYLIECTBYIONIUX MPOdheccusix
U JTNYHBIX
npodeccnoHambHBIX
MIpEANIOYTEHUH,
OCO3HAHHOMY MTOCTPOCHHIO
WHJIUBUTyaJIbHOU
oOpa3oBaTenbHON
TPAaEKTOPUH C YIETOM
YCTOWYUBBIX
MM03HABATEIIEHBIX HHTEPECOB
B 00J1aCTH XUMUHU

Hroro no paszneny 17

Pa3zgen 3. XuMus v :Ku3HbL

3.1

XUMHA U )KU3Hb 4

https://resh.e

du.ru/subject/I

esson/4777/st
art/170536/

dopmupoBaHue
9KOJIOTHYECKOT0 MBIIIIICHUS,
TTOHVMAaHWE BIMSHUA
COLIMATIbHO-3KOHOMHYECKUX
IPOLIECCOB Ha COCTOSIHUE
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https://resh.e | mpupoaHON U COIMATBHON
du.ru/subject/| | CPCABL

esson/6095/st
art/150823/

https://resh.e

du.ru/subject/I

esson/4823/st
art/150933/

Hroro no pazneny 4

OBIIEE

KOJIMYECTBO

YACOB IIO 34 2 3
[MPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus / Fabpuensan O.C., Octpoymos W.T., Cnagkos C.A., AKuMoHepHoe obuecTBo «M34aTenbcTBo

«MpocseleHne»

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/
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