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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3aKkoHa OT 29.12.2012 No 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
oopazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, ¢ yuérom Konneniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bociutanusit B Poccuiickoit ®epepauun Ha mnepuon no 2025 ronpa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONPEIETICHUIO
oOmieir crparernu OOy4Y€HHUs, BOCIUTAHUS U PA3BUTHS  OOYyYarOIMUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 kimaccoB Ha 6azoBoM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IEJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, oJIy4aeMoe BBITTYCKHUKAMHU
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMHUYECKOTO O0pa3oBaHUA. OTH LEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarImuxcs Ha YpPOBHE CpeIHEro oOmmero oO0pa3oBaHUS CpPEICTBAMHU
yueOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TMOCTPOEHUE KOTOPOIo
OTIpeJIeNICHbl B IPOrpaMMe MO XMUMHH C YYETOM CHeMPUKU HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeie M TMPUHIHUIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpasoBanus B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW ITMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIBHOU
KyabTypbl. OHa BHOCHT CBOMl BKJIaag B (OPMHPOBAHWE PAMOHATHHOTO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUs 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaroIIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAaMHU M BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCTENIHOTO TPYyJla W KU3HM KaXIO0ro wieHa oOmiectBa. CoBpeMEHHAs XUMUS
KaK HayKa CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMW HaIpaBlieHa Ha
peuieHrue TriI00albHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOMMH LENSAMH W MPUHIUIAMH CPEIHEr0 OOIIEro
oOpa3zoBanusi cojaepxkanve npeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcsi,  HEOOXOIMMYK MM Uil  BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOYEHHS B KU3Hb COLIMyMA,
NPOJOJDKEHUsT O00pa3oBaHMs B  pa3IMYHBIX 00JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUs KOTOPBIX SABISIOTCS OCHOBBI 0a30BOM HAayKH:
CHUCTEMa 3HAHWH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0lIen
XUMHH) U opranndeckoit xumun. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUW NpU
U3YYeHHHM TIpeMeTa o00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOr0oo0Opa3us BeIIeCTB Ha OCHOBE OOILIUX MOHATUN, 3aKOHOB M TEOPUI XUMUU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO y4yeOHOro marepuaia M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUW HA  ONpECIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCMHEHUN, a TAKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npescTaBieHnit o cTpoeHuH BemiecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TIE€PBOHAYAIBHBIE TMPEACTABICHUS O XHUMHUUYECKOW CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOPETUYECKU Marepuanl U (PaKTOJIOTMYECKUE CBEIEHUS O BEIIeCTBAX H
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKHMX W  METOAOJOTUYECKUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIMNA ITOTO 3aKOHA —
oT 00o01IaroIIel 10 OOBACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHUH, CBOMCTBAX U INPHUMEHECHHH, & TAKKE O XUMHUUYECKHUX PEAKLIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHus AomnojHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COAEPkKAHUS, HMEKIWMUMU KyJIbTYPOJIOTHYECKUM U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U
XUMHM C JPYTMMH HAayKaMH, PACKpPBIBAIOT €€ pPOJIb B IMO3HABATEIBHOW H
MPAKTUYECKOMN EATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS
K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUUYECKUX TMPUIIOKEHUN
XUMUH, TIOMOTAIOT BBIIYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O U MNPUMEHSATH €€ Uil TOMNOJHEHHsS] 3HaHWM,
pELICHUS MHTEJUIEKTYaJIbHBIX M J3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amau.B memom comepxaHue ydeOHOTO mpeameTa «XHUMHS» JaHHOTO ypPOBHS
W3Y4CHUS]  OPUEHTUPOBaHO  HAa  GoOpMUpPOBaHME Yy  OOydYarOMIMXCSA
MHPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAaHUS GUITOCOPCKUX HJIEH, TAKUX Kak:
MAaTEPUAIbHOE E€IUHCTBO HEOPraHMYECKOTO W  OpPraHMYecKoro Mupa,
00yCJIOBJIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEINOCHUTKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUU OHKOJOTMYECKUMX NpolieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, DPA3BUTUS U COLMAIM3ALUU
oOy4aromuxcs NPUHATHIE MPOrpaMMON MO XMMHUM TOJAXOJbI K OMNPEIEICHHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpPeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAuYEHUE A
pa3IUYHBIX BHJIOB JESITENBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHajlu3a |
o0paboTku  uHbOpMAIMK, HEOOXOAMMBIX JUIsl NPUOOPETEHUs  OMbITA
NPAKTUYECKOM W HCCIeoBaTEeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpeAHEro oOmiero ooOpa3oBaHus, MOpu
OTNpEJICTICHUH COJIePKATEIbHON XapaKTEPUCTUKU IieJied H3y4eHHs MpeaMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHUME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENbHOCTH YelloBeKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAMYECKOW TOYKM 3pEHHUs TaKou
NOJXOJ K ONpPENENCHUI0 IeJeil H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (OpMUpOBAaHHE CHCTEMbl XUMHUYECKMX 3HAaHUM Kak BaKHEHIIeH
COCTaBIMIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAKOMJICHUE C UICTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HAyyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATBCA B MHpPE BEUIECTB U
XUMHUYECKUX SIBJICHUI, UMEIOUUX MECTO B MPUPOLIE, B IIPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenbHas XapakTEepHCTHKa Leled W 3aj1ad
W3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO0 XMMHMHM yTOYHEHA U CKOPPEKTHpOBAaHa B
COOTBETCTBHUM C HOBBIMM HPHUOPUTETAaMH B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. CerojHs B MPENoJAaBaHUM XUMHUH B OOJIbLICH cTeneHu oTAaéTCs
IPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHHs  00ydyeHwus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HM JUJISl PELICHHS] MPAKTHYECKHUX 3aad.

B cBA3M C¢ 3TUM npu H3yd4EeHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JHHAMMYHO DPA3BUBAIOIIETOCS
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIo, COTPYJHUYECTBY,  CAMOCTOATEIbHOMY  MPUHATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MUMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHBIX BUJIOB
NEATEeNIbHOCTU:  pelleHus MpoOsieM, TOMCKa, aHaiu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JIEeSITEIBHOCTH,
KOTOpasi 3aHUMAeT BaA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUN 3KOJOTHUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BEUIECTB M
XUMHUYECKUX MPOLIECCOB HAa OPTaHW3M YeJIOBEKa U MPUPOJAHYIO CPEAY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00YyYalolUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpPETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJI30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHU [JIsi TOUCKA H
aHanu3a y4eOHOM U Hay4YyHO-TIOMYJSpHOW HWHOpMAIMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue H pa3BUTHE Yy OOYYaAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOIIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBbI, B YAaCTHOCTU, IMPU IUTAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXXKHOW POJM B PEHICHUU TI00abHBIX MPOOIeM
palMoOHAILHOTO TPUPOIOTIONIH30BAHMS, TTOMIOJIHEHUSI DHEPTETUUECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMU SIBICHUSMU.

B yuebHOM miaHe cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4yuMcno 4YacoB, OTBEACHHBIX I M3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Imero oopazoBanus, coctasiser 68 yacor: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYECKUX BelIeCTB. [ OMOIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METOAbl WM3YyYE€HUS BEIIECTB M UX MNPEBPAIICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYEeCKUX
BEIIIECTB TP HAarpeBaHuH (TUIaBJACHHE, OOYTIIMBAHUE M TOPCHHE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN PSAL. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN TpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuW  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIpaTallil, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoOreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuyeckue u Xumuyeckue C80UCMea (peaxyuu
2A/I02eHUPOBGAHUSL U HUMPOBAHUsL), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHU YTIIEBOAOPOJAOB. [IpupoaHbBId ra3 W NOMyTHBIE
HedTanabie Ta3zpl. HedTh u e€ mpoucxoxaenue. Crnocobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HEPTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: TMOJyYCHHE
ATWICHA U U3yYEHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconep:xame oprannieckue coenHeHHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJlaMU cUpPTOB. [leficTBUE MeTaHoJIa U 3TaHOJIa HA OPTaHKU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusM 4esoBeka. [I[pyuMeHeHue ruieprHa U STUICHTJIMKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
bu3nYecKre U XMMUYECKUE CBOMCTBA (PEAaKIIMU OKUCICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYUYCHHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHBIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOICTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumMeHeHne. CTeaprHOBasI U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHUCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xupoB. I[lpumeHeHue KupoB.
buonorunueckas posb KHUPOB.

VYrneBogsl: cocraB, Kiaccudukamus —yrieBoAoB (MOHO-, JHU- U
noyimcaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pHU3nYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
rugpokcuaom mean(ll), okucienne amMuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBIICHHE, OpOXKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonornyeckas poiib. Dotocunre3. pyKTO3aKaAKU30MEPTIIOKO3BI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJCHUE, HAONIOAECHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Mmenu(ll)), ampaerngoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rugpoxcumom menu(ll), BlaumopelicTBue kpaxmana c
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJTHOTO BEIIECTBA WIIM MPOAYKTA PEAKIIUU MO U3BECTHBIMMACCE,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIINH ).




A3oTCoaepKaIne OpraHnIecKue COeTNHEHUS.

AMUHOKHCITOTBI ~ KaKk  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckne M XUMHYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TPUMEpEe TIUIMHA).
buonorunyeckoe 3HaueHNE aMUHOKUCIIOT. [lenTusl.

benku kak mpUpOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYCCKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaYeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCTHEpUMEHTAIbHBIE METO/Jbl M3YUYEHHUS BEIIECTB W WX MPEBPAIICHUN:
HAOJIFOICHUE M OINHUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIMs OCIIKOB
MIPY HArPEBaHWH, I[BETHHIC PEAKITUU OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJISIDHBIX  COCIUHEHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHBb TMOJHUMEPHU3AINH, CPETHSISA
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAILHBIE METOJbl M3Y4YEHUS BEIIECTB M WX IMPEBpaICHUI:
O3HAKOMJICHHE C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUU OPraHHYCCKOU
xumur B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TOHSATHHA, TaK W TOHATHH, SBJSIONIUXCS CHCTCMHBIMHU
JUTSL OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MEPUOTUTHOCTD,
HaOII0/IcHNEe, N3MEpPEHHE, SKCIIEPUMEHT, MOICITHPOBAHHE.

@dwuszmka: Marepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKYyIa,
DHEPreTHYECKU YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, (GU3MUCSCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kietka, opranusmM, 6mocdepa, 0OMEH BEUIECTB B OpraHU3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (O€IKH, YTIEBOJIBI, KHUPBI,
(bepMeHTHI).

'eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne 0CHOBbI XUMUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTUICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeseHus AIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W
[Tepuonuueckoit cuctembl xumuueckux a3yeMeHToB J[. M. MengaeneeBa ¢
COBPEMEHHOM TEOPHUEN CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS



CBOMCTB XHMHYECKUX DJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNmaM M NEpUOAaM. 3JHAYCHHE MEPUOJAMYECKOTO 3aKOHA B
pa3BUTUU HAYKHU.

Ctpoenune BemecTBa. XHUMHUYECKas CBsI3b. BUIBl XMMWUYECKOW CBSI3H
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAs, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMUUYECKOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akienTopHeii). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOECHUA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. WMl  KPUCTALIMYECKUX  PEMIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEIIECTBA B PaCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCIUHEHHI. Homenkiarypa
HEOPraHWYECKUX BEILIECTB. [ €HeTHYecKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHWYECKOW XMMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecue. DaKTOPhI, BIUSIOINIME Ha
cocTosinre xumuueckoro paBaosecus. [Ipunnun JlelllaTenbe.

OnekTponutnyeckas auccornyanus. CHIbHBIE U CJIa0ble AJICKTPOJIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, IETOYHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

DKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX IPEBPALICHUM:
nemMoHcTpanus Tabnun «llepuogudeckas cucTeMa XUMUYECKUX DJIEMEHTOB /.
N. MenpeneeBay, n3ydyeHrue MOJENIEeH KPUCTAIUTMUECKUX PEIIETOK, HAOII0IeHnE
U OINHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3jioKeHHe
NEPOKCUJA BOJIOPOJIa B MPUCYTCTBHM KaTalIM3aTOpPa, OINPENEICHUE CpEbl
pacTBOPOB BEUIECTB C MOMOIIBI YHHBEPCAJIBHOIO HWHIAMKATOpPA, PEAKLIHUU
MOHHOTO OOMEHa), MPOBENCHUE MPAKTUYECKONW paboThl «BiusHuE pa3innuHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

Pacuérel 10 ypaBHEHUSIM XHUMHUYECKUX pEAKLUHUA, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUYETHI, PACUETHI C MCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
@u3nyuecKkrue CBOIICTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAJUIOB (Ha MOpUMEpE
KHCJIOpoJ1a, cephl, (hochopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BAKHEHIITMX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) HM  HUX  COSAUHCHHMH  (OKCHIIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCTUHEHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucreMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O0uue guznueckue cBoiicTBa MeTamioB. CruiaBbl
METAJUIOB. DJEKTPOXUMUUYECKHAN Psil HANPSX)KEHUA METAJIIOB.



XUMHUYECKHUE CBOMCTBA BAXXHEUINIUX METAJIOB (HATpUM, KaduM, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O61mume crnocoObl mosy4eHusi MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M HUX MPEBPAILICHUMN:
M3yUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAYECTBEHHBIE PEAKIUU Ha KaTHUOHBI
METAaJJIOB).

PacuétHnle 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBAa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEaKIUU, €CIIU
OJIHO M3 BEUIECTB UMEET IPUMECH.

X¥MuUA U )KU3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0TUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPUHIUIAX TPOMBIIIJIECHHOTO
MOJTyYCHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpAacKu, CTEKJIO, KEpaMHKa,
MaTepHUAJIbI JJIsl JIEKTPOHUKH, HAaHOMAaTEepHUasbl, OPraHUM4eCKUE U MUHEPATbHbBIC
yI00peHUsI.

XUMHS U 3J0POBbE YEIIOBEKA: MPaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCIOJIb30BaHUS TpPErapaToB OBITOBOU
XHMMHHM B TIOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBSI3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MpU HW3yYeHHH OOmmed u
Heopranmueckoi xumuu B 11 Kilacce OCYIIECTBIAECTCS 4epe3 HUCIOJIb30BaHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CUCTEMHBIMH JJIS1 OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCu(UKamus, TIepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOaKTUBHOCTb, MOJEKYyJa, DSHEPreTUYECKUNA YpPOBECHbD,
BCIIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHHE BeEIIeCTBA, (HHU3UUCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIAeMbIe,
TOIUTHBO, PECYPCHI.

TexHonorus: XAMUYECKast MIPOMBIIIJIEHHOCTb, METaJTyprus,
MPOU3BOJICTBO CTPOUTEJBHBIX MaTEpUAIIOB, CEJIbCKOXO03SMCTBEHHOE
MPOU3BOJICTBO, MUIIEeBast MPOMBIIIIIEHHOCTb, dbapMareBTHYCCKAS
MPOMBIIIEHHOCTb, TPOU3BOJICTBO KOCMETUUYECKHUX IPENapaToB, MPOU3BOIACTBO
KOHCTPYKIIMOHHBIX MaTEpUAJIOB, AJIEKTPOHHAs MIPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl MPOTpaMM CpeIHero oOiiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJMEeTHbIM U TMpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCA B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJAbTATHl OCBOEHUS IMpEeAMETa «XHMHS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UeallaMi POCCUNUCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
oOIIecTBE HOPMAaMH M TIPABUJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMU IpOIeccam
CaMOIIO3HAHMS, CAaMOpPA3BUTHSI KM HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
00Oy4YaromuXcs MO0 peajnu3aluy IPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YICOHOU NEATEIHHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJIbTaT



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

WHTEpECa W IO3HABATEJIBHBIX MOTHBOB B MOJYYEHUH U TOCIEAYIOUIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHKEHHUSX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBS3aHHbIE C XUMUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJICACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro oOpasza >KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEJHEBHOM )KU3HU U B TPYJOBOU E€SATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0€30MacHOT0 TOBEJICHHUS B CHUTYallMsIX, YTPOXKAIOIIMUX 30POBBI0O U KU3HH
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW U JAPYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS NPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIHHOM TPAeKTOPUH
oOpazoBanus, Oyaymield nMpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 1I€JI€COO00Pa3HOr0 OTHOLICHUSI K MPUPOJE, KAaK UCTOUHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE NMPUPOJHON U COLIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATHS JECUCTBUM, MPUHOCAIIUX BpEH OKPYKAIOMIEH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JESITEIBHOCTH HKOJOIMYECKON HaMpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
MPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHON KYyJIbTYpbl, PEIIEHHH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSIIMX B HEM W3MCHCHHW, YMEHHUS JeNaTh
O0OOCHOBaHHBIC 3aKJIIOUYCHHSI HAa OCHOBE HAyYHBIX (AKTOB M HMCIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON IS TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEephIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUU IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOEHHUSI YYEOHOT0 MpenMera «XHUMUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEnu(UKYy METO/OB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATbHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOECHHBIE
MEXUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
ydeOHbIe TIeUCTBUS B IO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEJIH JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHME TTOHATHUS JIJIs1 OOBICHEHUS OTACIBHBIX (PAKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHUE PpACCYXIEHUS (MHAYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpEJICTaBIIEHUsI — XUMUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUUd — TMpPU pPEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSTEILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAa4YECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKIEHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO [UIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOIEcca, CaMOCTOSTEIbHO  MPOTHO3UPOBATH €r0  PE3yJbTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIHHO JTIOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NpUOOpPETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaruu (Hay4IHO-
MONYJISIpHASL JINTEpAaTypa XUMHUYECKOIO COJEpkKaHUs, CIPABOYHBIC IMOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyaupOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHpOpMAIMK, HEOOXOIWMOHN I BBINOJHEHHS Y4YEOHBIX 3aaauy
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO ~ BHIOMpaTh ONTUMAJIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJNBh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJCTBA IpH pabdoTe C
XUMHAYECKOW WHGPOpMAIUEii: MPUMEHATh MEXMpPEAMETHbIE ((PU3NYECKUe |
MaTeMaTU4YEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYSHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(GopMyaupoBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0/ OOCYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpenessas e€ Lend W 3aJadyd, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBAaTh MpeAJiaraéMblii aJllOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble peE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEJICTABICHHUN O XHUMHUYECKOU COCTaBMIomeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHUM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaAKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMe TOHATUS (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHas
00oJI0uKa aToMma, MOJICKYJIa, BAJICHTHOCTb,



AIEKTPOOTPULIATEIIBHOCTh, XUMUYECKasT ~ CBsI3b,  CTPYKTypHas  (opmyna
(pa3BépHyTass U COKpaii€HHasi), MOJb, MOJSIpHAs Macca, MOJISIPHBIM 00BEM,
YTJIEPOAHBIN CKeNeT, (GYHKIIMOHAIbHAS TPYIINa, paguKail, U30Mepus, U30MEpHI,
TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPO U a30TCOACPKAIINE
COCIMHEHUs, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC
COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsSI CTPOCHHUSI OPTaHMUYECKUX BEIIECTB A.
M. bBytnepoBa, 3aKOH COXpaHEHUSI MAacChl BEHIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMS, JIEKAIUE B OCHOBE
MOHUMAHHUS  MPUUYUHHOCTH U CHUCTEMHOCTH  XUMHUYECKUX  SIBJIICHHI,
(dbakToIOTHYECKHE CBEJCHUSI O CBOMCTBAaX, COCTaBe, MOJYyUYCHUH U 0€30MacHOM
UCIIOJIb30BAHUM BXKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSATeIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISBJISITh XapaKTEepHbIC MPU3HAKU TOHSTHUH,
yCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHSITHUS
P OMKMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OpraHUYeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY JIs
COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpPraHMYECKMX BEIIECTB W YPaBHEHHM XHUMHUYECKUX pEaKIui,
W3TrOTaBIMBATH MOJIEIN MOJIEKYJ OPTaHMYECKUX BEIIECTB JJIs WILTIOCTPAIIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOopMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUECHHBIX
OpraHWYeCKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/TpyIme coeAuHeHUuN (yrieBoJOPObl, KHUCJIOPOA M a30TCOACpPIKAIINE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cucreMarnueckoit HomeHkinatype (IUPAC), a Takke mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTJEIbHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AlleTHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytinepoBa nnsi OOBSICHEHHS 3aBHCHUMOCTHU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MAaCChI
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH pa3TUYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
TIIALEepUH, (EHOII, aleTalnbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0J03a,  aMUHOYKCYCHas  KHUCJOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI C HCTIOJIB30BAHUEM CTPYKTYPHBIX (hOpMyIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKHU
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH TMPOBOJHWTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peaKiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SIBJIEHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CHUCTEMHbIC XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

cOpMHPOBAHHOCTL ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUU IUIAHUPOBATh M BBINOJIHATH XUMHUUYECKHUI
AKCHEpPUMEHT (TIpeBpalleHruss OpPraHWYeCKUX BEHIECTB TMpPH HArpeBaHUU,
NOJIyYeHHE OTUJIEHA U M3YYEHHE €ro CBOWMCTB, KayeCTBEHHBbIE peaKluu
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJKOB TPU HArpeBaHHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C MPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPATOPHBIM O0OpPYIOBAHMEM, MPE/ICTABIAThH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE J3THX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJU3HPOBATH XHUMHUYECKYIO
UH(POpPMAIIMIO, TIOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh yYMEHUW  COONIOJATh  TpaBWIa  DKOJOTHYECKH
11eJIECO00pa3HOro TOBENECHUS B OBITY W TPYAOBOW [EATENBHOCTH B IEJSAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEW NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMast cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHHUSI W TPEAOTBPALICHUS HX BPEIHOIO BO3JEUCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpaing gog  3ammcu
XUMHUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJH XHMHUH B IIO3HAHUHU SIBJICHUU
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CUCTEMOW XHMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraIONIUE MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSAPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHWCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKAsl, BOJIOPOHAS), KPUCTATIIINYECKas



peméTKa, TUIbl XUMUYECKUX PEaKIINil, paCTBOP, 3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT AUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKOW PpEeaKIuu, XMMHYECKOE PAaBHOBECHE);TE€OPHUH M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON NUcCcOoLManuu, nepuoanueckun 3axkon 1. . Menneneesa,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs M MpEeBpallleHUs
HHEPrUU NPHU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMHHM, MHUPOBO33PEHUECKUE 3HAHMS, JIeKalM€é B OCHOBE IOHUMAaHUs
INPUYUHHOCTH U CUCTEMHOCTH XHMHMUYECKUX SBJICHUHM, (PAKTOIOrHYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJIyYCHHH U O€30MaCHOM HCIOJIb30BaHUU
BKHEHIIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU JEATEIbHOCTU
YeJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHHUU BBISIBISATH XapaKTepHble MPU3HAKU MOHSTHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS
P ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPaBHEHMH XHUMHUYECKHX pEaKLuid,
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OT/JIeJbHBIX HEOPTaHUYECKHUX BEIIEeCTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuakx,
raméHasi U3BeCThb, HeraléHasi H3BeCTh, MUThEBAs COJa, MUPUT U APYTHE);

c(hOpMHPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XMMHYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMUHOTO COCTaBa, BH]L
XUMHYECKOW CBSA3U (KOBAJICHTHAs, MOHHAs, MeTaJIM4ecKas, BOJIOPOJHAasi) B
COCIMHEHUSAX, THUI KPUCTAJUIMYECKOW pEmETKM KOHKPETHOTO BeIlecTBa
(aTomHast, MOJIEKYJISIpHAsl, HOHHAs!, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh NPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpPENeNEHHOMY KiacCy/TpyIie
COeIMHEHUN (TMPOCThIe BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCHIbI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa u  JEMOHCTPUPOBATH €ro0  CHCTEMATHU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuUCTEMBI
xuMuueckux snmementoB JI. M. MennesneeBa, MCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YpPOBHUY, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHHUSI CBOWCTB XUMHYECKHX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOWCTBA HEOPraHUYECKHX BEIIECTB pa3IMYHbIX KJIACCOB,
MMOATBEPKIATH CYILIECTBOBAHUE IT'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBY PEAarupyrolIUX BEIIECTB, TEIJIOBOMY
s ekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTD YMCHHH COCTABISITH YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TMOJHBIE U COKpAIEHHbIE YpPaBHEHHUS PEAKIUA HOHHOIO OOMEHa,
YUUTBIBasl YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
OMBITHBIM ~ TYTEM  HMOHBI, TPHUCYTCTBYIONIME B  BOJIHBIX  pPacTBOpax
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM pPEaKIUH OT pa3IuyHbIX (HAKTOPOB; XapaKTep CMeEUICHUs
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUII
JlelllaTenbe);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOW KUCIIOThI, aMMHaKa, a
Takxe c(HOPMUPOBAHHOCTh MPEACTaBICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MAacCOBasl JIOJIsI BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
Ipyu  XUMHUYECKMX pEeaKIUAX, MacChl BeIIeCTBA WM 00bEMa Ta3oB MO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHUH;

chOpMUPOBAHHOCTh ~ YMEHHH  COOJIIOJaTh  TpaBUia  TOJIB30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHHMEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIONHATH XUMHYECKUN
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha CyiabQar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 JKCIIEpUMEHTa B (pOpME 3aIUCH YPaBHEHHH COOTBETCTBYIOIIHMX
peakiuii u GOpMYyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, MOIydYaeMyK U3 pa3HbIX HMCTOYHHUKOB (CpeICTBa MacCOBOMU
KOMMYHHKaIH, THTEpHET U APYTUX);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
L[eIeCO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOH [IESTEIBHOCTH B LEISX
COXPAHCHHsI CBOCTO 3[0POBbS U OKPYXKAMOLICH IPUPOAHON CPEABI, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha JKMBBIC OPraHU3MBI ONPEACIEHHBIX BEIIECTB,
noHnumass cmbica mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OPTraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX ITO3HAHHUS BEIICCTB H
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHuepa
31€JI0B M
TEeMIIPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTtpoabHubiepador
bl

IIpakTnyeckuepador
bl

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIEpeCcypchl

Paznea 1.Teopernueckue o

CHOBBI opraﬂnquKoﬁ XHUMHUHU

11

[Ipenmer
OPraHNu4ecKou
xumun. Teopus
CTPOCHHS
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

http://school-collection.edu.ru/

Uroronopazneny

Pasznen 2.YriieBoaopoansl

2.1

[IpenenbHbICyTIIEB
0JI0pOJbI —
QJIKaHbI

http://school-collection.edu.ru/

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKCHBI,
alIKaJEHBbl,
AJIKUHEBI

http://school-collection.edu.ru/

2.3

ApomMarnyeckueyr

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

JIEBOI0PObI
[Ipuponusie
NCTOYHUKHN .
2.4 3 1 http://school-collection.edu.ru/
YIJIEBOOPOJOB U
UX repepadoTKa
Uroronopazneny 13
Paznen 3.KuciaopoacoaepxaiueopranuyeckuecoeMHeHUs
3.1 Cruptel. DeHoun 3 0 http://school-collection.edu.ru/
AJberuanl.
Kapb6oHnoBsie .
3.2 7 0 http://school-collection.edu.ru/
KHCJIIOTHI.
CrnosxHbie 3(UpPBI
3.3 VYrieBo bl 3 1 http://school-collection.edu.ru/
Uroronopazneny 13

Pa3znen 4.A30TcoaepskammeoprannyecKkuecoeTnHeHust

AMUHBI.
4.1 AMMHOKHCIIOTBHI. 3 0 http://school-collection.edu.ru/
benku
Uroronopazneny 3
Paszgea S.BbicokoMoJIeKyJIAPHbIECOCAUHCHUS
IImactmacchr. .
51 2 0 http://school-collection.edu.ru/
Kayuyku. Bonokna
Uroronopazneny 2
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

Haumenosanuepas | KoimdecrBovacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
AeJIOB U Konrtpoabubiepador | IIpakTuueckuepador
n/n Bcero o0pa3oBaTe/ibHbIEpeCypchl
TeMIPOrPaMMblI bl bl
Paznea 1.TeopernyeckneoCHOBLIXMMUM
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH H
[Tepnoanueckas .
1.1 3 0 http://school-collection.edu.ru/
cucrema
XUMHUYCCKUX
anemenToB 1. 1.
Meuneneena
CrpoeHuenenecTna.
1.2 Muoroo6pasueBerie 4 0 http://school-collection.edu.ru/
CTB
XuMu4ecKkruepeaku )
13 " P 6 1 http://school-collection.edu.ru/
Uroronopazneny 13
Paznen 2.HeoprannyeckasixuMusi
2.1 Merasuibl 1 http://school-collection.edu.ru/
2.2 Hemeramis 9 1 http://school-collection.edu.ru/
CBsi3b _
2.3 2 0 http://school-collection.edu.ru/
HEOpPraHUYecKuX 1
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http://school-collection.edu.ru/

OPraHu4eCKUX

BEIICCTB
Hroronopazneny 17
Pasznen 3.Xumus u Ku3Hb

3.1 XUMHS ¥ KHU3Hb 4 http://school-collection.edu.ru/
Uroronopazneny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KonuuecTBouacon
Jatausyuen DJleKTpOoHHbIeu(poB
I TeMaypOKa Beero KO]—[TpOJ]],H],]ep HpaKanec}(Hepa st bICOﬁpiBOBaTe.]'II)HI)Iep
/ a00ThI 00THI ecypchbl
n
[Ipeamer oprannueckoi _
XUMHH, €€ BOSHUKHOBEHUE, 1 0 0 06.09.2023 http'{/SChOOI_
collection.edu.ru/
pa3BHUTHE U 3HAYCHHE
Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUN http://school-
13.09.2023 .
A. M. BytiepoBa, eé 1 0 0 collection.edu.ru/
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o
Kiaccuukanuu
OPraHUYECKUX BEIIECTB. _
HoMmeHknarypa 1 0 0 20.09.2023 http://school-
collection.edu.ru/
(cucremaTuyeckas) u
TPUBHAIIbHBIC HA3BaHUS
OpPraHUYECKUX BEIICCTB
AJIKaHBI: COCTaBVI/I CTPOCHHUE, 1 0 9 27 09.2023 http: {/Sch00|_
TOMOJIOTHYECKUH Psifl collection.edu.ru/
M — : -
¢TaH 14 dTaH 1 0 0 04.10.2023 http.{/school
IpoCTeHIIe IpeaCcTaBUTeNN collection.edu.ru/
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aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,

http://school-

6 . 11.10.2023 .

CBOICTBa collection.edu.ru/
OTUJEH U IPONUIEH — htto:/fschool

7 i 18.10.2023 p-1/School-
MPOCTEHIIHE PEACTABUTEITN collection.edu.ru/
AJIKEHOB
[IpakTrueckas padora Ne 1. _

8 «ITosyyenue STUICHA U 25.10.2023 http://school-

. collection.edu.ru/
H3yUYEHHE €r0 CBOWCTBY
Anxanuensl. byranuen-1,3 u

9 MeTuinoyraauen-1,3. 08.11.2023 http:{/school-
[MonyueHre CHHTETUYECKOTO collection.edu.ru/
KaydyKa U Pe3HHBI
AJKWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 | roMomorHueckui psa. 15.11.2023 http:{/school-
AnernieH — collection.edu.ru/
MPOCTEUIIMITIIPEACTABUTEIIbA
JIKUHOB

1 BLI‘H/ICJ'ICHI/IU}I 10 YPaBHECHUIO 22 11,2023 http: {/Sch00|_
XUMHYECKON peaKIiuu collection.edu.ru/

12 ApeHbl: OEH30J1 U TOTYOJI. 29 11.2023 http:{/school-
TOKCHYHOCTH apeHOB collection.edu.ru/
I'eHeTrueckas cBsI3b _

13 | yraesomoponos, 06.12.2023 http://school-

MMpUHAJICKAIIUX K

collection.edu.ru/
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Pa3IMYHBIM KJIaccam

14

[IpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBIN
ra3 u noIyTHble He(PTAHbIE
rassl, HepTh ¥ IPOIYKTHI €€
nepepadoTKu

13.12.2023

http://school-
collection.edu.ru/

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBII
ra3 u nomnyTHble HePTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

13.12.2023

http://school-
collection.edu.ru/

16

KonTpossnas pabora no
pazneny «YTIeBOAOPOIb»

20.12.2023

http://school-
collection.edu.ru/

17

[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopopoanascsizb

10.01.2024

http://school-
collection.edu.ru/

18

MHuoroaToMHEIE CIIUPTHI:
OTUJICHTJIMKOJIb U I'NTMICPHUH

17.01.2024

http://school-
collection.edu.ru/

19

denour: CTPOCHUEC MOJICKYJIbI,
(I)I/ISI/I‘ICCKI/IG Hn XUMHYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUC

24.01.2024

http://school-
collection.edu.ru/

20

Anbaerunbl: GopMaibaeThI
U aleTalIbaeru. ALeTOH

31.01.2024

http://school-
collection.edu.ru/

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAS U YKCYCHas

07.02.2024

http://school-
collection.edu.ru/
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[Tpaktuyeckas padora Ne 2.

22 | «CsoiicTBa pacTBOpa 14.02.2024 http-/fschool-
N collection.edu.ru/
YKCYCHOW KHCIIOTBD»
CreapuHoBas U OJICMHOBAs
93 | KHCIOTEL KaK 21.02.2024 http:{/school-
MPE/ICTABUTENN BBICIIUX collection.edu.ru/
KapOOHOBBIX KHUCJIOT
Mpbiia Kak COJIA BBICIITUX _
24 | KapOOHOBBIX KUCIIOT, X 28.02.2024 http-//school-
. collection.edu.ru/
Mo¥oIIee JIeicTBre
CrnosxHble 3(hupbl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX 06.03.2024 http: {/school-
KHUCJIOT. collection.edu.ru/
IMaaponu3cnokHBIX3GUpPOB
Kupsl: runponns,
26 | npumeneHre, 13.03.2024 http://school-
collection.edu.ru/
OMOJIOTHYECKasT POJIb KHPOB
VYTIeBOIbI: COCTAB,
Kiaccudukanus. _
27 Baxneiimme npeacraBuTeNu: 20.03.2024 http'{/SChOOI_
collection.edu.ru/
TJII0K033a, PPYKTO3a,
caxapo3a
)8 Kpaxmait u 1emnomnosa kak 03.04.2024 http: {/school-
MIPUPOIHBIE TIOJMMEPHI collection.edu.ru/
29 KontponpHas padoTa no 10.04.2024 http://school-

paszzaeny

collection.edu.ru/
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«Kucnmopoacoaepxaine
OPraHU4YeCKHUE COCAUHEHUSD)

AMWHBI: METHJIAMUH U

http://school-

30 17.04.2024 i
AHUITNH 1 collection.edu.ru/
AMUHOKHUCIIOTEI KaK
aMm(doTepHbIe OPraHUYECKHE _

31 | coemuHeHus, ux 1 24.04.2024 http.{/SChOOI-

collection.edu.ru/

OMOJIOTMYECKOE 3HAUCHHE.
Ilenrtuanl
benku xak npupoaHsie _

32 | BBICOKOMOJICKYIISIPHBIC 1 08.05.2024 COTEE‘[{{)S:Z?:{?JI}U /
COEeqUHEHUS
OCHOBHBIE TTOHSATHSA XUMHUHU htto:/fschool

33 15.05.2024 p:/ischook
BI)ICOKOMOJ'IUGI(yJ'IHpHI)IX 1 collection.edu.ru/
COeqUHEHNH
OCHOBHBIE METOIBI CHHTE3A

34 BLICOKOMOﬂf:KyHHpHLIX 1 92 05.2024 http: {/sch00|_
coenuHenuil. ITmacTmaccsl, collection.edu.ru/
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Nt KoanyecTBO4acoB
Jatausyse DileKTpoHHbIenuG po
1 TeMaypOKa KO]—[TPOJ‘[],H],]ep HpaKanec}cuepa BbICOﬁpiBOBaTeJ'II)HbIe
/ Beero | Gorer 60THBI o pecypesl
n
XUMHUYECKUH dJIEMEHT. ATOM. htto:/ischool
UCKTPONHAA KOHPHTypaLlis 1 coIIe(F:)tion.edu.ru/
aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKuX daeMeHToB 1. 1. 1 http://school-
MeHneneeBa, uX CBSI3b C collection.edu.ru/
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHUX DJIECMECHTOB U
HX COCMHEHMH IO rpymnmnam u
nepuoJiaM. 3Ha4CHUE 1 http://school-
MEPUOANYECKOTO 3aKOHA U collection.edu.ru/
CHCTEMbI XUMHUYECKHX DJICMEHTOB
J.1. MenpaeneeBa B pa3BUTUH
HayKu
Crtpoenue BeniecTBa. XUMHUYECKas
CBsI3b, €€ BUJIbI; MEXaHU3MBbI 1 http:{/school-
N collection.edu.ru/
00pa3oBaHUs KOBAJIGHTHOU CBSI3H.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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Bopoponnascsizb

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

http://school-
collection.edu.ru/

HOHS[TI/I@ (0] )mcnepcm,lx CUCTCMax.
I/ICTI/IHHBIG 1 KOJUIONOHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

http://school-
collection.edu.ru/

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHNM4CCKUuX COC}II/IHeHPlﬁ.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

http://school-
collection.edu.ru/

Knaccudukanus xumuaeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MIPEBPAICHHS
SHEPTHUH NMPU XUMHUIECKUX
peaKImsIX

http://school-
collection.edu.ru/

Ckopoctb peakiuu. OOpaTuMbie
peakuun. XuMUYECKOe
paBHOBECHE

http://school-
collection.edu.ru/

10

IIpakTuyeckas padora Ne 1.

http://school-
collection.edu.ru/
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«BrusiHue pa3muMyHBIX GaKTOPOB
Ha CKOPOCTh XUMHUYECKOM
peakuum»

11

DNEeKTPOTUTHYECKAs
muccormanus. Ilonsarue o
BOJIOpOIHOM MoKka3atene (pH)
pactBopa.
Peaknuunonnoroobmena.
I'mpponuzopraHnyeckux u
HEOPraHNYCCKUXBEIICCTB

http://school-
collection.edu.ru/

12

OKucauTenbpHO-
BOCCTaHOBHTEIILHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB CoJieit

http://school-
collection.edu.ru/

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUUY

http://school-
collection.edu.ru/

14

Mertasuibl, UX MOJOKECHHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHSI aTOMOB.
Obuedu3nueckrecBocTBamMeTall
JIOB

http://school-
collection.edu.ru/

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

http://school-
collection.edu.ru/
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XUMHUYECKHE CBOMCTBA
BAYKHEHIIINX METAJUIOB (HaTpuUH,

http://school-

16 .
KaJIMi, KaJIbIIMM, Marduii, collection.edu.ru/
IIOMHHMI) U UX COETMHEHUN
17 XUMHYECKUE CBONCTBA XpOMa, http://school-
MEIH U UX COETUHEHUN collection.edu.ru/
18 XHUMUYECKUE CBOMCTBA IMHKA, http://school-
JKele3a M UX COSIMHEHUI collection.edu.ru/
[IpaxTueckas padora Ne 2. htto-//school
19 | "PemeHue SKCriepUMEHTATBHBIX ttp._ School-
\ collection.edu.ru/
3a1a4 o Teme «MeTajuibi
Hemeraiibl, X MOJIOKEHHE B
[Tepuoanueckoit cucreme htto:/fschool
20 | xummuaeckux snementoB [1. U. ttp._ School-
collection.edu.ru/
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
®du3nyecKre CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIUS
21 http://school-
HEMETAJJIOB (Ha MpuMepe .
collection.edu.ru/
KHCJIOpoJia, cephl, hochopa u
yriaepojaa)
29 XHUMHYECKHE CBOMCTBA IaJOTE€HOB, http://school-
Cephl U X COEAMHEHHI collection.edu.ru/
23 XHUMHUYECKHE CBOMCTBA a30Ta, http://school-
docodpa u ux coeauHEHNH collection.edu.ru/
24 | XuMHYeCKHE CBOMCTBA yriiepoa, http://school-
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KPEMHUS U UX COCTUHEHUI

collection.edu.ru/

[IpuMeHeHne BaKHENIINX

http://school-

25 . ;
HEMETAJUIOB U UX COEIUHECHUMN collection.edu.ru/
O00011IeHNE ¥ CUCTEMATHA3AIMS
3HaHui 1Mo teMe «HeMmeTtaiuieDy. h hool

26 | BeruucneHus 1Mo ypaBHEHHIM ttp.{/SC ool-

. collection.edu.ru/
XUMHYECKUAX PEaAKIHiA U
TEPMOXUMHUYCCKHIE PACUETHI
[IpakTueckas pabora Ne 3. htto-//school

27 | «PemreHne SKCIEPUMEHTATBHBIX ttp._ School-

Y N collection.edu.ru/
3a7a4 o teme "Hemeramin"»

28 KonTtponpHas padoTa o TemMam http://school-
«Mertaus n «Hemeramis collection.edu.ru/
Heopraanueckue u opranndeckue

http://school-
29 | xucnotel. Heopranuueckue u .
collection.edu.ru/
OpraHUYECKUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U
OpraHUYECKUE COCTMHEHUSI.
http://school-
30 | I'emernyeckas CBSA3B )
collection.edu.ru/
HEOPraHUYECKHX U OPraHUYECKUX
BEIECTB
Pouss xumMuu B oGecrieueHun

31 IKOJIOTUYECKOU, JHEPTrEeTUICCKON 1 http://school-
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH collection.edu.ru/
MEIUINHEI

32 | IlpeacraBnenus o0 oOmuUX http://school-
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HAaYYHBIX IPUHIHUIIAX
MPOMBIIIEHHOTO MMOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

collection.edu.ru/

33 YenoBek B MUpE BELICCTB U 1 http://school-
MaTepUaioB collection.edu.ru/
34 | Xumus u 310pOBbEUENOBEKA 1 COTEE{{?;ZZ?}U /
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

O.C.I'abpuensu, N.I'. Octpoymos, C.A. CnagkoB Xumus: 10-i kinacc:

06a30BbIi ypoBeHb - Mocksa: [Ipocsemienue, 2023

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Xumus. 10-11 knacceel: ”HAMBHIYaIbHBIA KOHTPOJIb 3HaHUM. KapTouku-

3alaHuA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
MHTEPHET
bubmuoreka L{OK https://m.edsoo.ru/






