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IHHOACHUTEJIbBHASA 3AIITMCKA

[Iporpamma 1Mo XUMHUM Ha YpPOBHE CcpenHero obmero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTPaMMBI CPEIHEr0 OOIIETo
obopaszoBanus (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYIapCTBEHHOM 00pa30BaTelIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit denepaiuu, peaau3yrOIIUX OCHOBHBIE 00pa3oBaTelbHBbIE HPOrpaMMblL, U
OCHOBHBIX I0JIO>keHUH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepauuu Ha nepuof ao 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

N3yuenune yueOHOTo mpeamera «XUMHs» OCYLIECTBISETCA C UCHOJb30BaHUEM cienyomero Y MK:
y4ueOHbIN Kypc «Xumusi. ba3oBelil ypoBeHb» 1o peaakuuei ['abpuensua O. C.

OcHOBY MOAXOAOB K pPa3padOTKE MPOrpaMMbl 10 XUMHUH, K ONPEACIICHUI0 OOLIeH CTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUs O0y4arOMIMXCs CpelCcTBaMU yd4eOHOro mpeamera «Xumus» ang 10-11
KJJacCOB Ha 0a30BOM YpPOBHE COCTaBWJIM  KOHIenTyaibHble nonoxenus @OIroc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, CoAep:KaHMsl, pe3yabTaToB OOydeHHss U TpeOOBaHH K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

XuMmudeckoe 00pazoBaHHE, IOTy4aeMO€ BBITYCKHHKaMU 0O0IIe00pa30BaTeIbHON OpraHu3alum,
SBJIIETCS. HEOTHEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM 3TAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIINX IIEIOCTHONH CHUCTEME
XUMHAYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacaloTCs TIO3HAHHUS 3aKOHOB NPUPOIBI, (HopMUpOBaHHS
MHUPOBO33PEHUS U OOIIEH KyIbTYpbl YeNOBEKa, a TaKKEe IKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peamm3yercss xumudeckoe oOpa3oBaHUE OOYdYaIOIIMXCS HA YPOBHE
cpenHero oOmiero oOpa3oBaHMs CPeACTBAMH Y4eOHOTO mpeaMera «XHUMHs», COJEpKaHUE U MOCTPOCHUE
KOTOpPOTO OIpE/AEeHbl B MPOrpaMMe IO XUMHUU C y4€TOM cleUu(UKH HAyKd XUMHH, €€ 3HAuyeHUs B
MO3HAHUU TPUPOJIBI U B MAaTEPUATBbHOM KU3HU 0OIIECTBa, a TaKXkKe ¢ Y4ETOM OOLIUX Lesel ¥ MPUHIUIIOB,
XapaKTEepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbI cpenHero ooumiero obpasoBanus B Poccuiickoii
denepanuu.

XuUMHUSL Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaer ocoOyl pojb B COBPEMEHHOMU
IUBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTypbl. OHa BHOCUT CBOW BKJIaa B
(GbopMHpOBaHNME pAIMOHAIBHOTO HAYYHOIO MBIIJIEHUS, B CO3JaHHE IEJIOCTHOIO IMpeACTaBiIeHUs 00
OKpY’KaloIlleM MHpe Kak O €AMHCTBE NMPHUPOJbI U 4YeJIOBeKa, KOTopoe (HOpMHUpYeTCs B XMMHUHU Ha OCHOBE
MMOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHUSI B3aMMOCBA3M MEXIY CTPOEHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3anMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XHMHUS cTaja HEOTHEMJIEMOM 4acThiO
MHUpPOBOU KyJIbTYpHI, HEOOXOAUMBIM YCJIOBHEM YCIEUIHOTO TpyJda W JKU3HM KaXKJIOro 4jeHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK Hayka CO3MJaTeNlbHasl, KaKk Hayka BBICOKMX TE€XHOJOTHI HampaBiieHa Ha pelleHne
r00aNbHBIX MPOOJeM YCTOHYMBOIO PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTMYECKOM 0€30MaCHOCTH U OXPAHBI 3710POBbSL.

B cooTrBeTcTBHM € OOIIMMHU LENSIMU WM NPUHIMIIAMU CPEAHEro oOIIero oOpa3oBaHHUs COJEpKaHHE
npenMera «Xumusi» (10—11 kiaccel, 6a30BbIi YpOBEHb M3yU€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOyYaromuXcsi, HEOOXOAUMYIO UM JJIsi BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3IMYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMy  mipeaMeTa «XuMus» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUS» H
«O0mas 1 HeopraHUYecKasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEpKaHHMS KOTOPBIX SIBJISIIOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HAHWW MO0 HEOPTraHWYECKOW XMMHUH (C BKIFOUCHHEM 3HAHWUN U3 00IIeld XUMHUH) U
opranudeckoil xumun. @opMupoBaHue JTaHHONW CHUCTEMBbl 3HAHWH NMPHU U3YYCHHH NpeaMeTa o0ecreyrBaeT
BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us BEUIECTB HA OCHOBE OOIMX MOHSTUN, 3aKOHOB U TEOPHd
XUMUH.

Crtpykrypa conmepkanus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHUYecKas XUMHUS»
copMHpOBaHa B IpOrpamMmMe 10 XUMUHU Ha OCHOBE CUCTEMHOTO MO/IX0/1a K U3yUYeHHUIO y4eOHOro MaTepuana
U 00ycloBlieHa HMCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM Ha OINpPENeNEHHBIX TEOPETUUYECKUX
ypoBHAX. Tak, B Kypce OpraHMYe€CKOM XHMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOH



TEOpUU CTPOCHUS OPraHMUYECKUX COEIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHX W DJIEKTPOHHBIX
Mpe/ICTaBICHU 0 cTpoeHuH BemiecTB. CBeneHus 00 U3ydaeMbIX B Kypce BelIecTBaxX JAr0TCsl B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CIOKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHHH. B Kypce opraHmdeckoil Xumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHMs MEpBOHAYallbHbIC
NPEJCTAaBICHUS O XUMHUYECKOW CBA3H, KIACCU()MKALMOHHBIX MPU3HAKaX BELIECTB, 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKLIUN.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YUCHHBIM Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHUS TEOpPEeTUYECKU Marepuan U (aKTOJIOTUYECKUE CBEICHUS O
BEIIECTBAX M XHMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuveckas XHMUs
oOy4aroluMcsi MPEJOCTaBIsAeTCS] BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHE IEPUOJAMYECKOTO 3aKOHa ¢
O0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIUH, IITy0Xe MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKITHit
3TOr0 3aKOHA — OT 0000MIaroIIel 10 00BACHSIONIEH 1 IPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BELIECTBAX, MX COCTAaBE, CTPOEHUH, CBOMCTBaX U
MPUMEHEHUH, a TaKKe O XUMHUYECKHUX PpEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKaHUs
nomnonHserca B kypcax 10 u 11 ximaccoB aneMeHTaMH coAep KaHMsI, UMEIOUIUMHU KYyJIbTYpPOJOTUYECKUN U
MPUKJIAIHON XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT OHUMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
pacKpheIBalOT €€ poJb B IO3HABATEIBHONH W TPAKTUYECKOH NEATETBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIeMax, CBI3aHHBIX
C XUMHEH, KPUTUYECKU OCMBICIMBATh MH(OPMALIUIO U MPUMEHSTh €€ JJisl MONMOJHEHUS 3HAHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIIEI0BATENIbCKUX 3a4ad. B 1enoMm copepxaHue yuyeOHOro
npenMera «XuUMHUS» JAHHOTO YpPOBHS H3YyUEHHUS OPUEHTHPOBAHO Ha (OPMHUpPOBaHUE Y OOyYaIOUTUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHHUA (pumocopckux mael, TaKuX Kak: MaTepUAIbHOE €IHHCTBO
HEOPraHMYECKOTO U OPTraHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOIMCTB BELIECTB UX COCTABOM M CTPOCHHUEM,
MI03HABAEMOCTh MPUPOJHBIX SBJICHUN MYyTEM JKCHEPUMEHTAa U PEHICHHUs] MPOTUBOPEUHI MEXy HOBBIMU
dakTaMM M TEOPETUYECKUMH MPEANOChIIIKAMH, OCO3HAHHUE pOJIM XUMHMHU B PEHIEHUH HKOJIOTHYECKUX
mpo0JieM, a Takxke mpodsieM cOepeKeHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTEpUaJIOB.

B mnnane pemeHus 3agad  BOCIUTAHUS, DPA3BUTUS W COLMANM3ALMU OOYYaIOIIMXCS IPHUHSTHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUSA U IOCTPOEHNUS NIPEAMETA IIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYEHME JUISl PA3IMYHbBIX BHUJIOB
NeSITeNbHOCTU: pelIeHUs MpobiieM, IMOMCKa, aHauu3a M 00paboTKM MHQOpMaIuM, HEOOXOAUMBIX s
MPUOOpPETEHUs OMbITa MPAKTUYECKON U MCCIIEeI0BATENIbCKON JESITebHOCTH, 3aHUMAIOIEl Ba)KHOE MECTO B
MMO3HAHUM XUMHH.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs, TaK U HA YPOBHE
cpeaHero oémero odpa3oBaHHs, NMPH OMNPEAETICHUU COAEPIKATENIbHOW XapaKTePUCTUKU IeJed U3ydeHHs
IpeIMeTa HaIlpaBJIEHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS (OpMHpPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKOW TOYKM 3PEHHMS TAKOM MOAXOA K
OTIPEAEIIEHUIO LENIEH N3YUEHNUS ITPEIMETA SBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHM IENsIMU H3Y4eHUs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBaHHE CHCTEMBbl XHMHYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBIISIIOIIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHPa, B OCHOBE KOTOPOI1 JIeXKaT KII0UEBbIe OHITUS, (PyHTaMEHTaIbHbIE 3aKOHBI
U TEOPUM XHMHM, OCBOEHHE SI3blKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOPHEH UX pa3BUTHSI U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE NMPEACTABICHUI O HAYyYHBIX METO/AaX MO3HAHMS BEIIECTB U XUMHUYECKHUX
peakuuii, HEOOXOAMMBIX [UIsi MPUOOPETEHHS YMEHHM OpPHEHTUPOBATbCS B MHpPE BEIIECTB U
XUMHUUYECKUX SIBJICHUM, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U ITOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHUH M CIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OObSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM MPaBIIT 0€301TaCHOT0 0OpaIeHHUs C BEIIECTBAMH.



Hapsiny ¢ aTuM, copeprkaTenbHas XapaKTepUCTHKA LeJel U 3a/1a4 U3y4eHHs IpeaMeTa B IporpamMmme
[0 XUMHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CUCTEME CPEIIHETO
obmero obpazoBanus. CeromHss B MpPENoJaBaHUM XMMUU B OOJBIICH CTENEHW OTAAETCS NPEANOYTEeHUE
IIPAKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOydeHHUs, OpPUEHTHPOBAHHOW Ha IOAIOTOBKY BBIITYCKHHMKA
001meo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAaO0OpPOM 3HaHWM, a (QYHKIMOHAIBHOM
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOI'O IOJYyYEHMsS 3HAHUM W NPUMEHEHUS HX B
peanbHOM JKU3HU /IS pEIIeHUs PAKTHUECKUX 3ajad.

B cBsi3u ¢ 3TUM npu U3ydeHUH IpeaMeTa «XUMHs» JOMHHUpPYIOLIee 3HaueHHe NpuoOpeTarT Takue
LEJIU ¥ 3a/1a4H, KaK:

ajanTanys OO0y4YaroLIMXCS K YCJIOBUSAM JMHAMUYHO DPAa3BUBAIOILErocss Mupa, (opMUpOBaHHE
MHTEJUIEKTYaJJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  €amMo0oOpa3oBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmHpoBaHHE Yy OOYYalOLIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLMI), HMEIOLINX
YHHUBEpCAJIbHOE 3HAYEHUE U Pa3IMYHbIX BUIOB JAEATEIBHOCTU: PEHICHUs MpoOjeM, MOMCKa, aHAInu3a U
00paboTku HH(pOpMALMK, HEOOXOAUMBIX Il MPUOOPETEHUs ONbITa JAEATENBHOCTH, KOTOpas 3aHHUMAaeT
BXHOE MECTO B NMO3HAHWW XUMHH, a TAaKKE JUISI OLEHKH C TO3HMIUN SKOJIOTUYECKOH Oe30MacHOCTH
XapakTepa BJIMSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTaHU3M YEI0BEKa U MIPUPOIHYIO CPEyY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHX CHOCOOHOCTEH
o0yyJaroImuxcs: ClOCOOHOCTH CaMOCTOSATENILHO NPUOOpeTaTh HOBBIE 3HAHUS 110 XMMHMU B COOTBETCTBUU C
KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA U
aHaIM3a y4eOHOM M HayYyHO-IOMYJISIPHOM HH(pOpMAlMU XUMUYECKOTO CO/IEPIKaHUS;

dbopmMHupoBaHHE M pa3BUTHE Yy OOYYAIOUIMXCS AaCCOUMATHBHOIO W JIOTHYECKOTO MBIIIICHHUS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, NPHU
TUTAHUPOBAHHH U TIPOBEJICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YOexIEHHOCTH B TYMAHHUCTHUECKOW HANpaBIEHHOCTH XHMHH, €€
BXHOH pOJM B PEUICHUU TJIO0ATBHBIX MPOOJIEM pPalMOHAIBHOTO IPHPOIOIIOIH30BAHNUS, IOTIOJTHEHUS
HHEPreTUYECKUX PECYpPCOB U COXPAHEHUS ITPUPOJHOIO PaBHOBECHS, OCO3HAHMSI HEOOXOMMOCTH OepeXHOTO
OTHOIICHHS K TPUPOJIC U CBOEMY 3/I0POBBIO, a TAaKXKe MPUOOPETEHHSI ONBITA MCIIOJIE30BAHMS ITOTyYEHHBIX
3HAHUH JUI NPUHATHS TPAMOTHBIX PEIIEHUH B CUTYalMsIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSMHU.

Pa3nooOpasue TexHONOrMH B OOyYe€HHWH IMOMOTAaeT PEUIuTh MHOTHE 3amadu oOpaszoBaHus.  [[ms
obecreyeHns: KOMIUIEKCHOTO Tearoruyeckoro Bo3JeHCTBUS Ha 00y4aromuXcsl, yUUTBIBAs UX BO3PACTHBIE
0CcOOEHHOCTH, a Tak)ke OOIINe TeHJICHIINH Pa3BUTHSI COBPEMEHHOTO OOIIECTBA U CONMAIBHBIN 3aKa3 MIKOJIE,
UCMOJb3YyeTCsl MIMPOKUHA CIEKTP TEXHOJIOTHI, OCHOBAHHBIX HAa IMPHUMEHEHHM OIpENeIEHHBIX CHOCO0O0B
opranuzanuu yueoHoi paboTsl (IPOEKTHBIM METOI, KOJIJIEKTUBHBIN cr1oco0 00yueHus, rpynnoBoe o0ydyeHue
U JIp.), COYETaHMIX Pa3HOOOPa3HbIX (OpM 3aHATUHN (UrpOBBIE GOPMBI, 00yUEeHHE HA OCHOBE COPEBHOBAHUS U
7p.), UCTIOJB30BAHNU COBPEMEHHBIX TEXHHUYECKUX CPENCTB (BUPTYaJbHBIC Ja0OpAaTOPHBIC W MPAKTHYECKHE
paloThl, OHJIAIH - HKCKYPCHH), BO3MOXKHOCTEH AMCTAHIIMOHHOTO OOYYEHHUs C MCIOJIb30BaHUEM IU(PPOBBIX
TEXHOJIOTUH, JJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Ha ypokaXx XMMHH aKTHBHO HCIIOJNB3YIOTCS
TEXHOJIOTUM TPOOJIEeMHOr0 OOy4eHHUs, HrpoBOro oOydeHus, HHPOPMAIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH, TPYIIIOBBIE, HHINBHUIYaIH3UPOBAHHBIC, TEXHOJOTHH COTPYAHHYECTBA, OOYYCHHE HA OCHOBE
OMOPHBIX CXEM-KOHCIIEKTOB, HHTEJIEKT - KapT, MPOEKTHO-MCCIIEI0BATENBCKON  IeSITeIbHOCTH,
3mopoBbecOeperatonme TexHoiorud. CHCTEMHOE TpPUMEHEHHE JSTHX TEXHOJIOTHH  CIOCOOCTBYET
¢dbopmupoBaHHui0  WH(GOPMAIMOHHOM,  KOTHUTUBHOW, KOMMYHHMKATHUBHOM W HWHBIX  KIIIOYEBBIX
KOMIIETEHTHOCTEHN ydJaluxcsl.

®opMbl 4 BBl KOHTPOJIA KauecTBa 00pa30BaTENbHBIX PE3YyIbTAaTOB, MIEPUOAUYHOCTD MPOBEICHHS
OLIEHOYHBIX Mpolenyp Mo ydyeOHoMy mpeamery «Xumus» onpeaenstorcs I[lonoxenuem o dopmax,
NEPUOMYHOCTH, TIOPSIIKE TEKYHIero KOHTPOJI YCIEBAeMOCTH M MPOMEKYTOUYHOM  aTTeCTaluH
obyuaroruxcst MBOY rumnuasus Nel r. [Tonsipasie 3opw.

B mnauanme yueOGHOro roma B ¢opMe CTapTOBOM WM BXOAHOM JMAarHOCTUYECKOW palOThI
OCYILIECTBIISICTCA OLIEHKa TOTOBHOCTH K OOYYEHHIO Ha Hayajlo y4eOHOro roja WM YpOBHsA OOy4YCHMS.
Pe3ynbpTaThl BXOJHOW M CTApTOBOW JMArHOCTUKM SIBISAIOTCS OCHOBAaHUEM Uil KOPPEKTHPOBKH Y4eOHBIX
IporpamMM M MHIUBUAYaTU3aMH y4eOHOTO Mpolecca.



Texymuii mOypouyHBIi KOHTPOJb MPOBOAMTCSA C IIENBI0 aHAIM3a XoAa (opMUpOBaHHS 3HAHUN U
YMEHUU O00YyYaromuxcsl, MHANBUIYATLHOTO TPOJBIKCHHUS B OCBOCHHH Y4YEOHOW mporpaMMsbl. Texyrmmii
IIOYPOUYHBI KOHTPOJIb Ba)KEH KaK OCHOBAHME CBOEBPEMEHHON KOPPEKTUPOBKHU JESATEIBHOCTH, BHECEHHUS
M3MEHEHUH B IUIAHUPOBAaHUE Y4eOHOro Ipolecca U IMpeaymnpexaeHue HeycrneBaemMocTu. B kauectse
TEKYILEr0 KOHTPOJIS JOCTHYKEHUI 00yJaroiXcsl BBIOpaHbI ciieyromire GopMsel: npoBepounas padora (10 —
25 MuH), mnpakThyeckas pabora, YCTHBIA ompoc (3aueT, Oecelma, paccka3 y4yeHUKa, UYTEHUE TEKCTa,
COOOIIeHNE), TECTOBBIC 33/1aHUs, TEPMUHOJIOIMYECKHI AMKTAHT, TpymmnoBas padora. B kadectBe Gpopmbl
npomexxyrounor arrectaiiud B MBOY I'mmuazust Nel 1. Ilomspueie 3opu BbIOpaHa — HTOTrOBas
KOHTpOJIbHas paboTa.

Pabouas mporpamma yueOHoro mpenmera «Xumwus. bazoBblii ypoBeHb» paspaboTaHa c y4y€ToM
paboueil mporpamMmbl BOCIUTAHHS B YacTH JOCTHKECHHUS OOYYArOIIMMUCS IUIAHUPYEMBIX JHUYHOCTHBIX
pe3yJIbTaTOB.

Peanmuzanus ydeOHOro mnpenmera «Xumus. ba3oBblif ypoBeHb» NpeaycMaTpHBaeT HpPUMEHEHHE
ANEKTPOHHOTO O0Y4YEeHHMsI; AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTU, B TOM YHCIE MPH MPOBEACHUU
Y4eOHBIX 3aHATUH, IPAKTUIECKUX PA0OT, TPOMEKYTOUYHON aTTECTAIMH, TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
U UTOTOBOM arrectanuu oOydaromuxcs. [Ipu 3ToM HCHOIB3YIOTCS rOoCyAapCTBEHHbIE MH(OPMAIIOHHBIC
CUCTEMBI, CO3/1aBa€Mble, MOJIEPHU3UPYEMBIE U IKCIUIyaTUPYEMbIE Ul pean3aluy 001eo0pa3oBaTeIbHbIX
MIPOTPaAMM.

B yueOHoM mutane cpemHero obmiero oOpa3oBaHUs mpeaMeT «XHUMus» 0a30BOTO YPOBHS BXOIUT B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HaYyYHBIE IPEIMETHI».

OO1iee yucio 4acoB, OTBEIEHHBIX IS M3YYEHMs] XMMHMM, Ha 0a30BOM YPOBHE CPEIHEro OOILEero
oOpasoBanus, cocraisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 gac B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
10 KJIIACC
OPITAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipeamer oprannveckoil XUMHM: €€ BO3HMKHOBEHHE, PAa3BUTHUE U 3HAYEHUE B IOJYYEHUU HOBBIX
BELIECTB M MaTepuayoB. TeopHus CTpoeHHs] opraHuyeckux coeauHeHuid A. M. ByrtiepoBa, e€ oCHOBHbIE
nonokeHus. CTpykTypHbIe (hOpMYIbI OpraHMyecKux BeriecTB. ['oMonorus, nsomepus. XUMHUECKas CBSI3b B
OpPTraHUYECKUX COCTMHECHUSIX — OJIMHAPHBIC U KPATHHIE CBS3H.

[IpencraBnenne o KiIaccH(UKAMK OPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHu4ecKux
COCIMHEHHH (CcHCTeMaThuyeckas) W TPUBUAIBHBIE HAa3BaHMWsS BAXKHEHIIMX TPEACTaBUTENICH KIIAaCCOB
OpraHUYEeCKUX BELIECTB.

DKCNEePUMEHTAITBHBIE METOJIBI U3YUYEHUS BEIIECTB M UX IMPEBpAICHUI: 03HAKOMJICHHE C 00pasiamu
OpraHUYEeCKUX BEUIECTB U MaTepHallaMd HAa UX OCHOBE, MOJEIIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEILECTB,
HaOJII0JICHNE W OMKCAHHWE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB TPH
HarpeBaHuu (TUIaBJIeHUE, OOYTTTUBAHUE U TOPEHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB U CTPOECHHME, TOMOJOTHYECKUNA psii. MeTaH M 3TaH — MPOCTEHIINe MPeACTaBUTENN
ANMKaHOB: (PM3MYECKUE U XMMHUYECKUE CBOMCTBA (PEaKIIUU 3aMEIEHUs U TOPEHUS ), HAXO0XKICHHUE B TIPUPOJIC,
MOJIy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUYECKHMUA psA. OTWIEH W MOPONWIEH — MNPOCTEeUIne
MPEICTABUTEIM  aJKEHOB:  (U3MYECKMe W  XHUMHUYECKHME CBOWCTBA  (peakIuu TUIPUPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3allin), MOJIy4eHHEe U IPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOMCTBA
(peakuus nmonuMepuzanun). [lonyuenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJOTMYECKHH pslI. AIeTUICH — NpocTeHImit
MPEJICTAaBUTENb aTKUHOB: COCTaB, CTPOCHHE, (DU3MUECKHE U XUMHUECKHUE CBOMCTBA (PEaKkIuu THUIPUPOBAHHS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYCHHE U IPUMEHEHUE.



Apensl. benzoun: cocras, crpoeHue, pu3nYecKre 1 XMMUYECKHE CBOUCTBA (PEaKLIUU TaIOr€HUPOBAHHUS
U HUTPOBAHU), MOJyY€HHUE U NpUMEHeHue. lonyon: cocmas, cmpoenue, @uauyeckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpPOSanus U HUMPOBAHUs), noayuyenue u npumenenue. TOKCUYHOCTb apEHOB.
I'enernyeckas CBsA3b MEXKAY YIVIEBOJOPOJAMH, IPUHAUICKAIIUMH K Pa3IMYHbIM KJIaccaM.

[TpupoHble HCTOYHHUKH YTIIeBOAOPOAOB. [Ipuponublii Ta3 u nonyTHble HeTsAHBIE Ta3bl. HepTh u e
npoucxoxaeHue. CrnocoObl nepepabOTKH HEPTU: MEPEroHKa, KPEeKUHI (TEPMHUYECKHUH, KaTaJIUTUYECKUM),
nuposn3. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHHE B MPOMBINUIEHHOCTH W B ObiTy. KameHHBbIi
yroJib ¥ MPOJYKTHI €ro MepepadboTKy.

DKcIeprMEHTaIbHBIE METO/IbI U3yYeHHs BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
IU1IacTMacC, KaydykKoB U pe3uHbl, komnekuun «Hedtb» u  «VYromp», MoJenupoBaHUE MOJEKYI
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOJHBIX, IPOBEJACHUE HPAKTUYECKOW paOOThl: IMOJIyY€HUE ITUJIEHA U
U3Y4YECHHE €r0 CBOMCTB.

Pacy€rHble 3anaun.

Bbluuciienuss 1mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BELIECTBA WJIM MPOAYKTAa pEakUUU I0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOAHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxamme oprannyeckmne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHON M 3TaHOI: CTPOCHHE, (U3UUYECKUE U XMMUYECKHE
CBOMCTBa (peakluu ¢ aKTUBHBIMU METaJlJIaMH, T'aJIOT€HOBOIOPO/IaMU, TOPEHHE), TpuMeHeHne. Bogopoineie
CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB. J[elicTBUE METAHOIIA U ATAHOJA Ha OPIaHU3M YEeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3MUECKUE U XHMHUYECKHE
CBOWCTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMU METaUlaMH, KadeCTBEHHas pEaklMs Ha MHOIOaTOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yesnoBeka. [[puMeHenne raunepruia u 3TUIICHTJIMKOIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbl, (U3MYEeCKHe M XUMHUYeckue cBoiicTBa. TokcMuHOCTH (eHona.
[Ipumenenue denomna.

Anpnerunpl U kemonvi. DoOpManbleru]], aueTalblerda: CTpOoeHHe, (U3NYECKHe U XHUMHUYECKHe
CBOMCTBA (pEeaKIMN OKUCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKI1u), MOJIy4eHNE U IPUMEHEHUE.

OHOOCHOBHBIE TpeeIbHbIE KapOOHOBbIE KUCIOTH. MypaBbHHAs M YKCYCHas KUCIOTBI: CTPOCHHE,
¢u3nueckne U XMMUYECKUE CBOICTBa (CBOWCTBA, o0mIMe JUIsl Kjacca KUCJIOT, peakuus 3TepU(UKaIM),
nojiydeHue U npumenenue. CTeapuHoOBask U OJEUHOBAsE KUCIOTHI KaK MPEJCTAaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE AEHCTBHUE.

CrnoxHble 3(Upbl Kak NMPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['Maponu3 cinoxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB.

VYraeBoapl: cOCTaB, KiacCU(pHKAIMs yIrJIeBOJOB (MOHO-, IU- W Tosucaxapupisl). [mokoza —
MPOCTEHIINI MOHOCAaXapuJl: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(B3aumogpeiictBue ¢ runpokcunoMm Meau(ll), oxucnenme ammumadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXJIE€HHUE B MPUPOJIE, MPUMEHEHHE, OUOJIOTHYEecKass PpOJib.
dorocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemionosa kak npupoanbie noauMmepsl. CTpoeHne Kpaxmalia U 1eutroo3bl. dusndeckue
1 XMMHYECKNE CBOMCTBA Kpaxmaia (TUAPOJIN3, KAUECTBEHHAs PEAKLIUS C HOJIOM).

DKcrepuMeHTaANIbHbIE METObl U3YUYEeHHs BEIIECTB M MX IMpEBpallleHUui: MpoBeJeHNe, HaOII0AeHUE U
OIMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJTHOATOMHBIX CIIUPTOB
(okucnenue staHona okcugoMm Meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJICHCTBUE TJIMIIEpUHA C
ruapokcuaom wMeau(ll)), ampmerumoB (OKHCIEHHE aMMHAYHBIM pacTBOpoM oOkcuaa cepedpa(l) wu
ruapokcuaom wmeau(ll), B3ammozeiicTBue kpaxmania ¢ HOAOM), TMPOBEACHHUE MPAKTUYECKOW paboThI:
CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérhrle 3amaun.

BblunciieHuss 1Mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3zoTconepKanye OpraHn4eckKue COeINHEHUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE Opranndyeckue coennHeHus. Guznyeckre 1 XMMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe INIMLKHA). bruonornyeckoe 3HaueHuE aMMHOKUCIOT. [lenTuepl.




benku kak IpUpOJHBIE BBICOKOMOJIEKYJISIPHBIE COeIMHEHMs. [lepBUuHas, BTOpUYHAs U TpeTUYHAas
CTPYKTypa O€nKoB. XMMHUYECKHE CBOMCTBA OENKOB: TMAPOJU3, JEHATypalus, KaueCTBEHHbIE PEaKLUU Ha
Oenku.

OKCIIepUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX IpEBpAlleHUil: HAOIIOJEHHWE U OIMCaHUE
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATypaIusl OCIKOB IPU HArPeBaHUH, IBETHBIE PEAKIIH OCIIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, NOJUMEDP, CTPYKTYpPHOE
3BCHO, CTENEHb IIOJIMMEPU3aLUHU, CpedHsAs MOJIeKysipHas Mmacca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MIOJIUMEPU3aLUsl U ITOJTUKOHICH AU,

OKcIIepUMEHTAIIbHBIE METO/Ibl U3yUEHUs BELIECTB U UX NPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3liaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KAy4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€H IpU  M3yuyeHUM opraHuudeckod xumuu B 10 Kiacce
OCYILLIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATUH, TaKk M IOHATHUH,
SBJISIFOLUXCS. CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOu11e ecTeCTBEHHO-HAay4YHbIE MOHATHS: SIBJICHUE, HAYYHbIH (haKT, FMIOTe3a, 3aKOH, TEOPHUsl, aHANIN3,
CHHTE3, KJIacCU(PUKAIM, TEPUOTNIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHNUE.

dusuka: MaTepus, S3HEPIusl, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHb, BEILIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PU3MUECKUE BETMUNHBI M SMHULIBI UX U3MEPEHUSI.

buonorus: xinerka, opranusm, 6uocgepa, 0OMeH BeLIECTB B OpraHusMe, (poTocuHTe3, OMOIOTHYECKH
aKTHBHBIE BelecTBa (O€IKH, YIIIeBOABI, KHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MNHILEBBIE MPOAYKTHl, OCHOBBI DPAllMOHAIBHOIO IIMUTAHHs, MOIOIIHE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPEnapaThbl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XUMHUECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAs O000JIOYKA. DHEPreTHYECKUE
YPOBHH, MOJAYPOBHH. ATOMHBIC OpOHTalH, S-, P-, d- ameMeHThl. OCOOCHHOCTH paCIpeeICHHs JIEKTPOHOB
10 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAsI KOH(PUTypaIisi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpeneesa.
CBsa3p nepuoanveckoro 3akoHa u [lepuoanueckoin cucreMbl XuMudecknx 31meMeHToB JI. M. Menneneesa ¢
COBPEMEHHOW TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYyNNaM M MepuojaM. 3HaYEHUE NEPUOAMYECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

CrtpoeHue BemiecTBa. XUMUYecKas CBA3b. BUIbl XMMHUECKON CBsI3U (KOBaJE€HTHAas HEMOJSpHas U
MoJIApHAsi, HMOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XUMHUYECKOW CBS3H
(oOMEHHBI W JTOHOPHO-aKIENTOPHBIN). Bomopomnas cBsi3b. BaleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOrO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON PEIIETKH.

[TonsTHe 0 qucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBas 10J1 BELIECTBA B
pacTBope.

Knaccudpukanus Heopranmyeckux coenuHeHuil. HomeHknaTypa HeEOpraHWYEeCKHUX  BELIECTB.
['eneTnueckast CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAIICKALTUX K PA3TUUHBIM KJIACCAM.

Xumudeckas peakius. Kimaccudukanys XUMUYECKUX PEaKIUi B HEOPTaHUYECKON M OpraHUYECKOM
XUMHH. 3aKOH COXPAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUs SHEPTUU NPU XUMUYECKUX
peakuusx.

CKopocTh peakuuy, e€ 3aBUCHMOCTb OT pa3IM4HbIX (akTopoB. OOpaTHMble peakiuu. XHUMHYECKOe
paBHOBecHe. PaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYECKOTo paBHOBecus. [Ipunnun Jle [larense.



Onexrponutnyeckas auccounanusi. CuiabHble U cialOble 37ekTponuThl. Cpena BOIAHBIX PAacTBOPOB
BELICCTB: KUCIIasA, HEUTpasbHasi, IEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIepUMEHTAJIbHBIE METOAbl H3YyYeHMsl BEINECTB W HX IPEBPALCHUH: JAEMOHCTpauus TaOJuil
«Ilepuoguyeckas cucrema xuMmuueckux oaemeHtoB JI. M. Menneneesa», wu3zydeHue Monenen
KPUCTANIMYECKUX PELIETOK, HAOJIOJICHNEe M ONMCAaHUE JEMOHCTPALlMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(paznoskeHue NepokcHia BOAOPOoJa B IPUCYTCTBUU KaTalu3aTopa, ONPEEsIEHUE CPEbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATIBHOI'O HHAMKATOPA, PEAKLIUM HOHHOTO 0OMEHa), IPOBEACHNE IPAKTUYECKON PabOThI
«BnusiHEE pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEaKIum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YKCIIE TEPMOXUMUYECKHAE PACYETHI, PACUETHI C
UCIIOJIb30BAHUEM TIOHATHUS «MACCOBAs J10JISI BEILIECTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxenue Hemertannos B Ilepuonnueckoil cucrteme xumuueckux snemeHtoB [l M.
MenzaeneeBa M OCOOEHHOCTH CTPOEHHMsSI aromMoB. @PU3NYECKUE CBONCTBA HEMETAJUIOB. AJUIOTPONUS
HEMETaIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEepbl, a30Ta, docdopa, yriepona u
KPEMHHUS) U UX COCTUHEHUH (OKCUI0B, KUCIOPOCOACPKAILMX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpuMeHeHNne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenue wmeramioB B Ilepuogmueckoil cucreme xumuueckux sieMmeHtoB [[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UeK aToMoB MeTayuioB. OOmme Qu3uveckue
cBOMcTBa MeTaju10B. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN Psijl HAIPSHKEHUH METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUM, Kaluil, KAJIbIIMM, MAarHUH, aJlOMUHHAM, ITUHK,
XpOM, 5K€J1€30, ME/Ib) U UX COCAMHEHUI.

O61ue cnocoObl Moxy4deHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHMS BEUIECTB M MX IPEBPAIEHUN: H3Y4YEHHE KOJUIEKIMU
«Metannel ¥ CIUIaBb», OOpas3slOB HEMETAIJIOB, PEIIEHHWE 3KCIEpUMEHTANIbHBIX 3ajad, HaOJIoJeHHe U
OINMCaHME JEMOHCTPALMOHHBIX M J1a0OPaTOPHBIX OMNBITOB (B3aUMOJEMCTBUE THAPOKCUIA ATIOMUHUS C
pacTBOpamMH KUCJIOT U ILIEJI0YeH, KaUeCTBEHHbIE PEaKIIMHM HAa KaTHOHBI METAJIIOB).

Pacuérneie 3amaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM
00bEMY OJTHOTO M3 yYacTBYIOIIMX B PEaKIUH BEIIECTB, Pacuy€Thl Macchl (00bEMa, KOJUYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BEILIECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponp xumuu B o0ecrieueHnn 3KOJIOTHYECKOM, SHEPreTUUECKON U MUILEBO 0e30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienust 06 0OIMKMX HAYYHBIX MPUHIUIIAX TPOMBIIIIEHHOTO OJyYEHHUS BXKHEUIITUX BEIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPUAJIOB: BaXXKHEUILINE CTPOUTENBHBIE MAaTEPUaibl, KOHCTPYKLIMOHHbIE
MaTepuaibl, Kpacku, CTEKJI0, KepaMHKa, MaTepuaibl JUsl 3JIEKTPOHUKH, HAHOMAaTepuaibl, OpraHUuYeCKUe U
MUHepaJIbHbIE y00pEeHusl.

XuMHUs U 370pOBbE YEJIOBEKa: IMpaBHJIa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIpenapaToB, MpaBuia
0€30IacHOT0 UCIOIB30BAHUS IPENapaToB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HHU.

MexnpeaMeTHbIE CBSI3N.

Peanuzanus MeXIpeaMETHBIX CBsI3€il MpH M3y4eHUU oOIed M HeopraHnveckoil xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHM,
SBJIAIOINXCSI CHCTEMHBIMHM JUIS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKJIA.

OOw1re ecTeCTBEHHO-HAay4YHbIC MOHATHUA: HAY4HbIN (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, U3MEPEHHE, SIBICHHE.

@usuka: MaTepus, DHEPIHs, Macca, aToM, »JJEKTPOH, IIPOTOH, HEWTPOH, MWOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKHI YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (pU3MUECKUE BETMUMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kineTka, opraHusM, 3KOCUCTeMa, buocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, OOMEH
BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.



TexHonmorusi: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUTyprusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, IHILEBAs IMPOMBIILIEHHOCTh, (DapMareBTHUeCKas
MPOMBIIIICHHOCTh, POU3BOJCTBO KOCMETHYECKUX IpEernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepUasoB, ANEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBiamBaeT TpPeOOBaHUSA K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS IPOTPAMM
cpenHero obuiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMETHBIM). HaydHo-MeTonuyeckoit
OCHOBOH U1 pa3paOOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IPOTPAMM CpEIHEro 00IIero oOpa3oBaHus
SBJIIETCSI CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXO/I.

B cooTBeTCTBUU C CHCTEMHO-ACSATEIBHOCTHBIM TOJXOJOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJbTAaTOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpeIHEro ooOmero o0pa3oBaHUs BbBIJACIEHBI CIEAYIONIUE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOYyYaIOUIUMHCS POCCHMCKOM TpaXTAHCKOW HWIACHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LeJICHAITPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHUIN JTUYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
HCTOPUYECKHUX TPaIUIUil 0a30BOI HAYKU XUMHUH;

TOTOBHOCTb U CIIOCOOHOCTh OOYy4arolMXcs pPyKOBOJICTBOBAThCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJU4he TPABOCO3HAHUSA HKOJOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUS TMpeAMeTa «XHUMHS» JIOCTUTAIOTCS B E€AMHCTBE Y4eOHOW U
BOCIUTATEIHHOW NEATEIbHOCTH B COOTBETCTBUHM C TYMAHMCTUYECKHUMH, COLIMOKYIBTYPHBIMH, JYXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMH U UJI€aJlaMU POCCUMCKOTO IPaskIaHCKOTO O0IIEeCTBa, MPUHITHIMHU B OOIIECTBE
HOpPMaMU W TIpaBUJIAMHU TIOBEJEHUS, CHOCOOCTBYIOUIMMH TpOIlecCaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOLUXCSl.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHSI» OTpaxkaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHOW M TMPAKTHUYECKOM ACATEIHHOCTH OOYYAIOIIMXCS IO peaM3alliy MPUHSTHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs 00YYAIOIIMMUCSA CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPAIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMaX U MpaBUiaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACATEIHHOCTH MPHU CO3JAAHUHM y4E€OHBIX MPOEKTOB, PEUICHUN
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHAMATh MOTHBBI, HaMEpPEHHS, JIOTMKY W apTryMEHTHI IPYTHUX TPH
aHaJlM3€e Pa3IMYHbIX BUOB YU€OHOM NeATEIbHOCTH,

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/INI0 OTE€YECTBEHHON XUMUU;

YB@XEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUYECKOTO TMPUMEHEHUS XUMHH,
OCO3HAaHHUS TOTO, YTO JOCTIDKEHUS HAYKH €CTh pPe3yibTaT AIUTENbHBIX HAOMIOACHMA, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

WHTEpeca W IMO3HABATEIbHBIX MOTHBOB B MOJYUYEHHUH W TMOCIEAYIONMEM aHamu3e WHPOPMAIUU O
MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CUTYallMH, CBS3aHHBIE C XUMHYECKHUMH SIBJICHHUSIMH, W TMPUHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMbI M LICHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIKM CBOMX TOBAPHUILIEH C MO3UIMHA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOro M 0e30macHoro odpasa KU3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOroieHusl MpaBujl 0e30MacHOro OOpallleHusl C BEIIECTBAMHU B OBITY, MOBCEAHEBHOW JKU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIUWBUIYaIbHOTO M KOJUIEKTMBHOIO O€30MAacHOrO IOBEACHUS B
CUTYaLUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHUS TOCJEACTBUNA M HENPUSITUS BPEIHBIX MPUBHIYEK (YIMOTpeOJICHUS aJKOToJisi, HAPKOTHKOB,
KypEeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4e€OHO-HCCIEIOBATEIIBCKON JAESITELHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 COIMAIBHOM HANpaBJIICHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

HWHTEpeca K MPAaKTHUYECKOMY HM3YUYECHHIO Mpodeccuil pa3jauvHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBAXKEHUS K TPYLY, JIIOJSAM TPyAa U PE3yJIbTaTam TPYJIOBOM NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUM OOpa3oBaHus, Oymymiei
npodeccun W peanm3alil  COOCTBEHHBIX IKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHYECKHU 11€71€cO00pa3HOro OTHOIIECHUSI K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU HA
3emie;

MMOHUMAaHHUS TJI00ATBHOTO XapakTepa IKOJIOTHUYECKUX MPOoOJIeM, BIUSHUS YIKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE PUPOIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIONIB30BaHUSA JOCTHKEHHM XUMHUU [ PEUICHUS BOIMPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA IEUCTBUN, NPUHOCALIUMX BpEId OKPYXKAKIIEH IPUPOAHOM Cpene, YMEHHUs
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TIOCHEICTBHUS MPEANPUHUMAEMBIX JCHCTBUUA U
MpeA0TBpaLaTh UX;

HAJIMYUST PA3BUTOTO AKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpPbI, OINbITA JESITEIbHOCTH
9KOJIOTUYECKON HAIpPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATENIbHONW, KOMMYHUKAaTUBHOU
Y COIMATBHOM MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTUKH;

MMOHUMaHUS CTeNU(PUKA XUMHUHU KaK HayKd, OCO3HaHUsA €€ poiiu B (POPMUPOBAHWHU pallMOHATHLHOTO
HAyYHOTO MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MPEACTAaBIEHUS 00 OKpYKarolleM MHUpPE Kak O €IMHCTBE
MPUPOJBI U YEJIOBEKAa, B TO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHUU MPOOJIeM COXpaHCHUS
MIPUPOAHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHU [JI1 COBPEMEHHOW IMBWIM3AIMU: B €&
T'YMaHUCTHYECKONH HANpPaBIEHHOCTH W BAaXHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaNbHOW KYJIBTYPHI,
pelieHnuu TI00ATbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, IHEPTETHUECKOM,
MUIIEBOW M SKOJIOTHMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECNEYCHUU YCIOBHH YCIEITHOTO
TpyJa 1 SKOJOTrHYecKH KOM(OPTHOM KHU3HH KaXKJIOTO YIeHa OOLIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTHU: MOHMMAHUS CYIIHOCTH METOJOB MO3HAHUS, HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BaTh IOJyd4aeMble 3HAHUSA Ji1 aHalIu3a U OOBSICHEHUS
SBIIGHUH OKPYKAIOIIET0 MHpa W NPOUCXOMSIIUX B HEM H3MEHEHWH, yMEHHUS JAelaTh OOOCHOBAaHHBIC
3aKJIIOYEHHST Ha OCHOBE HAYYHBIX (PAKTOB M HMEIONIMXCSA JAHHBIX C LENbI0 MOJYyYeHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOB30BaTh XHUMHUYECKHWE 3HAHUS [l pElIeHUus NpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLHX;



MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIHCKON IS TEIILHOCTH;
TOTOBHOCTH W CIOCOOHOCTH K HEIMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;
MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo mpenMeTa «XUMHD» Ha YPOBHE CPEIHEro 00IIero
o0pa30BaHMs BKIIOYAIOT:

3HaYuMble s (OPMHPOBAHUS  MHPOBO33PEHHMS  OOYYAIOUIMXCS  MEXKIUCIMILIMHAPHbIC
(MexXmpenMeTHbIe) OOIeHayYHbIe TOHSATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cienn(UKy METOJIOB TO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepuisi, BEUIECTBO, SHEPTHS,
SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHBIH (akKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieIoBaHke, HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE Yy4YeOHble JeicTBUS (MO3HABATENIbHBIE, KOMMYHHMKATHBHBIC, pErYJISITUBHbBIC),
obecrieunBarome (HopMuUpoBaHHE (YHKIMOHATHHONH TPAaMOTHOCTH U COIHMAJbHOH KOMIIETCHIIUH
oOyuaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCSl MCIIONB30BaTh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEPCAJIbHbIE YueOHbIe EHCTBUS B IO3HABATENILHOM U COIIMAILHOM MTPaKTUKE.

MeranpeameTHble  pe3ynbTaTbl — OTPaXKalOT  OBJAJACHME  YHHUBEPCAIbHBIMU  yYEOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

Ogy1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JJOTHUYECKHE AeHCTBHS:

CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNATh LENu JeATEeIbHOCTH, 3aJaBas IapaMmeTpbl U KPUTEPUU HMX JTOCTHKEHHUS, COOTHOCUTH
pe3yJIbTaThl JESATENILHOCTH C TOCTABJIEHHBIMU LIESIMH;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHMM NMPHUEMBI JIOTMUECKOTO MBILIUIEHHUS — BBIIEIATh XapaKTEPHbIE
MPU3HAKW TOHSATUH M yCTaHaBIMBaTh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS JUIS
OOBSICHEHUS OT/AEIbHBIX (PaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH ISl KJIacCU(UKALIMY BEIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABJIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY N3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, JEAyKTHBHbIC, 110 AaHAJOTUH), BBISABISATH
3aKOHOMEPHOCTH U NMPOTUBOPEUNS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBO/IBI U 3aKIIIOUEHUS;

MIPUMEHSTh B IpOIECCE MO3HAHUSA, MCIOJNb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBaTh MOJIEIbHbBIE IPEJICTABICHUS — XHMHYECKHUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHUYecKas
dbopMyIa, ypaBHEHHE XUMUYECKOW peaklMHu — NpU pelIeHUH y4eOHBbIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a/a4, NPUMEHATh Ha3BaHHBIE MOJEIbHBIE IPEACTABICHUS [UIsl BBISIBICHHUS XapaKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUii;

¢dbopMyIMpoBaTh IETH MU 3a7aydl HCCIEOBAaHUS, UCIOJIb30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
chopMyIMPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI 17151 (YOPMHUPOBAHUS TUIIOTE3BI
I10 POBEPKE NMPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIa/IETh HAaBbIKAMHU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEJACHUS YUYEHHUECKUX IKCIEPUMEHTOB,
COBEPILICHCTBOBaTh YMEHMs HAOMIOAATh 3a XOAOM IpoLiecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, (QopMyaupoBaTh O00O0OIIEHUS U BBIBOJABl OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJbTaTOB
MCCIIEIOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIeNaHHOM padoTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIe0BAaTEIbCKOW U MPOEKTHOW AESITeNbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOAOB pEIIeHUs MPaKTHUYECKUX 3aad,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B Pa3IMUHBIX HMCTOYHMKAX HMHGopMauy (HAy4yHO-TIONYJSpHAs JHUTepaTypa
XMMUYECKOTO COJEp)KaHus, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), aHATIM3UPOBaTh HH(OPMAIIHIO
pa3NUYHBIX BUAOB M (GOpPM  TPEICTaBICHHs, KPUTUYECKH OLEHUBaThb €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTB;



(dbopMynupoBaTh 3aPOCHl U MPUMEHSTH pa3IMYHbIE METO/AbI MU MOUCKE U O0TOOpe HMH(pOpMaIuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAEIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpeacTaBieHus uHpopManuu (cxemsbl, rpadukm,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHeE);

WCTOJIb30BAaTh HAYYHBIN S3bIK B KAaueCTBE CPEJACTBA NMpU padoTe ¢ XUMHUYECKOW HH(GOpMAIHEH:
IPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYeCKUE€) 3HAKM M CUMBOJBIL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HATJIATHOCTH.

OgJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOIPOCHI [0 CYIIECTBY OOCYKIaeMOM TemMbl B XOA€ JAHajIora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATH CBOM MPEJIOKEHHS OTHOCHUTEIHHO BBIMOJHEHHUS MPEIIOKECHHON
3ajJjauy;

BBICTYIIaTh C TPE3CHTAIlMeld  pe3ylbTaTOB  IIO3HABATENBHOW  JICATENIHOCTH, MOJYYCHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBINOJIHEHUM XHMHYECKOI'O 3KCIIEPHMEHTa,
MPAKTUYECKON paboTHI MO0 UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, PeaTH3aluy y4eOHOTO MPOEeKTa U
(GbopMyIMpOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COIIAacCOBaHMs MO3MLUHN B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHCHUSIMU.

OsJiajieHNe YHUBEPCAJIbHBIMH PeryissTHBHBIMH el CTBUAMU:

CaMOCTOSITENTFHO IIAHUPOBATh U OCYIIECTBIIATH CBOIO MMO3HABATEIBHYIO JIESTEIBHOCTD, ONPEaeIsis eé
LeJIM M 33]a4d, KOHTPOJIMPOBaTh U MO Mepe HeOOXOAMMOCTH KOPPEKTUPOBATh MpeaaraeéMblil aaroputm
JCWCTBUI TpW BBHIMOJHEHUH YY€OHBIX M HCCIENOBATENbCKUX 3a1ad, BHIOMpaTh HamOoiee 3(pQeKTHBHBIHN
CIOCO0 MX peIIeHUs C y4ETOM MOITY4YEHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMSX;

OCYIIECTBIISAITH CAMOKOHTPOJIb CBOEH JEATEIPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SIBJICHUH NPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW 7Sl pEeHIeHHs MPAaKTHUECKUX 3a7ad U DIKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJTHOM Cpefie;

BJIAJICHUE CHUCTEMON XHMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJIAraloOlIUue MOHSATUS
(XMMHYECKUW  DJEMEHT, aToM, DJJEKTpOHHas  000JoYka  aToma,  MOJEKyJda,  BaJE€HTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XMUMHUYECKasi CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpalI€HHas),
MOJIb, MOJISIpPHas Macca, MOJISIpHBIA OO0BEM, YrIepoAHBIN cKeneT, (PyHKIMOHaJIbHAs TpyIa, pajukai,
M30MepHs, M30MEphbl, TOMOJOTUYECKUN PsJ, TOMOJOTH, YIIEBOAOPOJIbI, KUCIOPOA M a30TCOoJepiKallue
COCIMHEHHS, MOHOMEp, TOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHEHHS); TEOPUHU H
3aKOHBI (TEOpHUSI CTPOCHHUS OPraHUYECKUX BemlecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMepHOCTI/I, CI/IMBO.]'II/I'—IGCKI/Iﬁ SA3BIK XHWMHH, MHpOBOSSpqueCKI/Ie 3HaHuA, JICKallIME€ B OCHOBEC
MMOHUMAaHUS PUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBIICHUH, PAKTONOTHYECKIE CBEICHUS O CBOWCTBAX,
cocTaBe, MOJYyYeHMHM U 0€30MacHOM HCIHOJb30BAaHUU BAaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMM BBISBJIATh XapaKTEPHBbIC TPU3HAKKA TIOHSATHH, YCTAaHABIMBATh MX
B3alMOCBA3b, UCIIOJIb30BAaTh COOTBeTCTBYIOH_II/Ie IIOHATUA HpI/I OIMHUCaHUHM COCTaBa, CTpOGHI/ISI n HpeBpameHHﬁ
OPraHNYE€CKUX COCTUHECHUI;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BATh XI/IMI/I‘ICCKyIO CI/IMBO.HI/IKy JJIA COCTaBJICHUA
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (OpMysT OpPraHMYECKHUX BEIIECTB U
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHHﬁ, HN3roTaBJIMBATh MOICIIN MOHeKy.]'I OpFaHI/I‘-IeCKI/IX BCIICCTB JIA
I/IJIJHOCTpaI_II/II/I UX XUMHUYCCKOT'O U HpOCTpaHCTBeHHOFO CTpOGHI/IH;



c(hOpPMHUPOBAHHOCTh YMEHUH yCTAaHABIMBATh IMPHUHAICKHOCTh M3YyYCHHBIX OPTaHMYECKUX BEIIECCTB
[0 UX COCTaBY U CTPOCHHIO K OMPENETIEHHOMY KiacCy/Tpymie coeauHeHUl (yrieBoJopO/ibl, KUCIOPOI U
a30TCOJICpXKAIUE COCAMHCHHS, BBICOKOMOJICKYNISIPHBIC COCAMHCHHs), JaBaTh WM Ha3BaHHUS TIO
cuctematuyeckoir HoMmenknarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIC HA3BaHHS OTHEIBHBIX
OpPraHUYECKUX BEUIECTB (ITUJICH, IPONWICH, alleTUJICH, STUICHIJIMKOIb, TIUIEPHH, PeHOI, (OpMabICT /I,
alleTanpJeru], MypaBbHHas KHUCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa, CTEapHUHOBAs KHCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LeJII0I03a, MIIULIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OIPEAEATh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJI0XKEHHUS TEOPUH CTPOCHUSI OPraHU4YEeCKUX BelecTB A. M.
BytiiepoBa aiist OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHCHHUS
MAaccChl BEUIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PUINYECKUE U XUMHUYECKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTENCH PAa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHIIUKOJb,
TIIMLEpUH, (EHOJ, aleTaabAeruil, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmai, IeJUTI0N03a,
AMUHOYKCYCHAsl ~KHCIIOTa), WIIIOCTPHPOBATh TI'€HETHYECKYI0 CBSI3b MEXKIY HHMH YPaBHCHHSIMH
COOTBETCTBYIOIINX XUMUYECKHX PEAKIHIl C CMOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

cOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YIJIEBOJAOPOTHOTO ChIphS (HE(TH,
MPUPOJIHBII ra3, yrojs), CIOCOOBI UX MEPEpadOTKH U MPAKTUYECKOE TPUMEHEHNE TPOYKTOB MepepadoTKH;

c(hOPMUPOBAHHOCTh YMECHHI TIPOBOJIUTH BBIYUCIICHUS IT0 XUMUYECKHM YPaBHEHUSM (MacChl, 00bEMa,
KOJMYECTBA HMCXOJHOTO BEIEeCTBA MM MPOAYKTAa PEAKIMH [0 HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 VICXOJIHBIX BEIICCTB HIIU MPOJTYKTOB PEAKIIHH);

c(hOpPMUPOBAHHOCTh YMEHHI BIIaJIeTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMUS,
UCIIOJIb3YEMBIX B XHWMHHW TPU W3YYCHUW BEIISCTB W XUMHUYECKUX SIBJICHUN (HAOIOJIeHUE, M3MEPCHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE), UCIIOIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS ISl TIPUHSATHUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIECCTBAMH U UX IIPUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHUH COONMIOaTh TpaBuUjia TMOJNH30BAHUS XUMHUYECKOW TIOCYIOH W
ma0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe IMpaBWia OOpalieHus C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBIMTOIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIMBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TIAHUPOBATh W BBITOJHATH XUMHUYECKUN IKCIIEPUMEHT (TIPEBpAICHHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHWU, MONyYeHUE ITUIIEHA U U3YUYEHHE €ro CBONCTB, Ka4yeCTBEHHbBIE
pEeaKIuu OpPraHUYEeCKHX BEIIECTB, JEHATypalus OEIKOB MPU HArpEeBaHWHU, IIBETHBIC PEAKIUU OCIIKOB) B
COOTBETCTBUHM C TPaBHJIAMU TEXHUKH O€30MACHOCTH MPH OOpaIleHHHM C BEIIeCTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM, TIPEJCTABISATh PE3yIbTaThl XMMHUYECKOTO AKCIIEPHMEHTa B (OpMe 3allicH ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHYCCKU aHAIM3HPOBATh XUMHUYECKYIO WH()OPMAIHIO, ITOTYyIaeMYyIO
13 pa3HbIX UCTOYHUKOB (CpeIcTBa MaccoBor MHpopMaluu, IHTepHET U Jpyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHIa DKOJOTHYECKH I1eJIeCO00pPa3HOr0 TOBEIACHUS B
OBITY U TPYJIOBOU JIEATEIHHOCTH B LIESIX COXPAHEHHS CBOETO 37J0POBBS M OKPYKAIOIIEH MPUPOIHON Cpebl,
OCO3HaBaTh OITACHOCTHh BO3JICHCTBHS HA JKHUBBIC OpPTaHU3MBI ONPEIACIEHHBIX OPTaHWYCCKUX BEIICCTB,
noHuMasi cMmbica nokasarens [1JIK, moscHATs Ha mpuMepax crocoObl YMEHBIIEHUS M MPEAOTBPAIICHUS UX
BPE/THOTO BO3JICHCTBHS Ha OPTaHM3M YeJIOBEKa;

Ui O0YyYaromMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE NMPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U XMMHUYCCKHX SBJICHHIA,

JUTSL CTIETIBIX M CJIA0OBHUISALIUX OOYYArOIIMXCS: YMEHHE HCIIONB30BAaTh PElbe()HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitnst nist 3anucu XxumMuaeckux (Gpopmyi.

11 KJTACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 HeopraHudeckasi XuMHUs OTPaXKaroT:
c(hOPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B TTO3HAHUU SBJICHUH MPUPOABI, B GOPMUPOBAHUU MBIIIJICHHUS U KyJIbTYPBI TUIHOCTH, €€



(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JJisi pEeHICHHS NPAKTHYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIAJICHUE CHUCTEMON XHMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIAralOlIUEe MOHSATHUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIIpHBIA 00BEM, BaJCHTHOCTh, JJIEKTPOOTPUIIATEIIHPHOCTh, CTEIICHb OKUCJICHHS, XUMHUYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJAHAsA), KPHUCTAJUIMYECKash PEUIETKAa, TUIBI XUMHYECKHX
peakiuii, pacTBOpP, HJIEKTPOIUTHI, HEIICKTPOIUTHI, JIICKTPOJUTHUYECKAs JAUCCOLMALMS, OKUCIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XMMHYECKON DPEaKIMH, XMMHUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (Teopus
3JIEKTPOJUTAYECKON Auccolranuu, nepuoauyeckuil 3akod [[. M. MenzaeneeBa, 3aKOH COXpaHEHUS] MAaCChl
BEIIECTB, 3aKOH COXPAaHEHHUS M MPEBpAIllEHUs SHEPrHH INMPU XUMUYECKUX PEaKUUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMUS, JICKAIINE B OCHOBE MOHUMAaHUS TPUUUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (DaKTOJOTMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U
0€301MacHOM HCTOJIh30BAaHUH BAXKHEUIITNX HEOPTaHMYECKHUX BEIICCTB B OBITY U MPAKTUICCKOU JEATEIIEHOCTH
YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBIIBISITH XapaKTEPHBIC IPU3HAKH TOHITHH, YCTaHABIUBATh WX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUM HEOPTaHMYECKUX BEIIECTB M MX
IIPEBPAILCHU;

c(OPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY [UJIsl COCTaBieHUS (opmyi
BEIIECTB M YPAaBHEHHMI XMMUYECKUX peakiuii, cucremarnyeckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
HA3BaHMsI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIil ras, yriaeKucibli ra3, aMMUaK, raiéHas u3BecTb,
Herami€Hasi U3BeCTbh, IUTHEBAs COJ/IA, MUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh U CTENIEHb OKHCICHUSI XMMUYECKUX 3JIEMEHTOB
B COCIMHEHHUSX Pa3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAsl, MOHHAs, METaJUTMYECKas,
BOJOPOJHAs) B COCAMHEHMSX, THUI KPHUCTAJUIMYECKON pemeéTKM KOHKPETHOrO BellecTBa (aTomHas,
MOJICKYJIIpHAsi, WOHHAs, MeETa/NIMYecKas), XapakTep Cpeabl B BOJHBIX pPacTBOpPaX HEOPTaHHMYECKUX
COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIWBATH IPUHAJJICKHOCTh HEOPTAaHMYECKUX BEIIECTB MO HX
COCTaBY K OMNpENENEHHOMY KiacCy/Tpymie COeIMHEHUH (IIPOCThIe BEIIECTBA — METAIbl U HEMETaJllbl,
OKCH/IbI, OCHOBAHUSI, KUCIOThI, aM(pOTEepHBIE TUIPOKCHIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHMH pPacKphIBaTh CMBICT Tepuoanueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO M MPOTHOCTUYECKYIO (DYHKIIUH;

cOpPMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKHX
anemeHToB 1-4 mnepuonoB Ilepumoamueckoit cucteMbl xumudeckux osnemeHtoB [[. M. Menzgeneesa,
UCTIONIB3YS TOHSTUSA «S-, P-, O-27€KTpOHHBIE OPOHTAIN», «IHEPreTHYECKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHX AJIEMEHTOB M UX COCIMHEHUN IO MEepruodaM M TpyIaM
[Tepuoanueckoit cucremsl XuMuueckux 31ueMeHToB J[. . Mennaeneesa;

chOpMHUPOBAHHOCTh yYMEHHUH XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XHMHYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATH CYILIECTBOBAHUE T€HETUUECKOU CBSI3U MEKY
HEOPTraHUYECKUMH BEIIECTBAMH C TTIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIONNX XUMHUECKUX PEaAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIMU IO PA3IUYHBIM MPU3HAKAM
(ducmy ¥ cOCTaBY pearupyroIrx BEIecTB, TeII0OBOMY 3D (EeKTy peakiuu, N3MEHEHHUIO CTETICHEH OKUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTUIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTaBIISATH YPAaBHEHHUS pEAKIM pPa3IMYHbIX THUIIOB, TIOJHBIE U
COKpaIlIEHHbIE YPABHEHHSI PEAKIMl HOHHOTO OOMEHA, YYUTHIBAsl YCIOBHSI, IPU KOTOPBIX ATH PEAKIIUH UAYT
JI0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUU, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHWYECKHUX BELIECTB, PACIIO3HABAThH OINBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHM pPACKpbIBaTh CYIIHOCTb OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

c(OPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIMK OT Pa3INdHbIX
(akTOpOB; XapakTep CMENICHUS XUMUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(npunnun Jle [larense);



c(OPMHPOBAHHOCT, YMEHHMH XapaKTepu30BaThb XHUMHUYECKHE IPOLECCHI, JIeKallue B OCHOBE
IIPOMBIIIJICHHOTO MOJIy4€HHsI CEPHOI KHMCIIOThI, aMMHUaKa, a Takke COPMHUPOBAHHOCTh MPEACTaBIEHUN 00
O0IIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

Cc(OPMHUPOBAHHOCTh YMEHUH NPOBOAUTH BBIUMCIEHUS C UCIOJIb30BAHUEM IOHATHUS «MaccoBasi J0JI
BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILEHUI ra3oB IPU XUMHUYECKHX PEaKLMAX, MAacChl BEIIECTBA WU
00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOIO U3 YYAaCTBYIOIIUX B
peaKIMM BEIIEeCTB, TEIUIOBOrO 3¢ (}eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsS MacChl BEUIECTB,
IIPEBPALLICHNS U COXPAHEHMS DHEPIUU;

cOpPMUPOBAHHOCTh YMEHUH COONIO/IaTh TpaBUjia IOJH30BAHUS XUMHUYECKOW TIOCYIOH W
1a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUH C
WHCTPYKLIUSMH 110 BBIITOJHEHUIO JT1a00PaTOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMHUPOBAHHOCT YMEHMH IUIAHUPOBATH M BBIIOJHATh XMMUYECKMH 3KCIIEPUMEHT (pa3iloKeHHE
IIEPOKCUJA BOJOPOJA B IIPUCYTCTBUM KaTaIM3aToOpPa, ONPEIEICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIbHOI'O MHANKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakLuy, peaKkiiu
MOHHOTO 0OMEHA, KaUeCTBEHHBIE PEAKIIMU Ha CyNb(at-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHUS,
pelleHre HKCIIepUMEHTaIbHBIX 3aa4 1o TeMaM «Metamisl» U «HemeTtais») B COOTBETCTBUHM € MPaBUIIAMHU
TEXHUKHA 0€30MacHOCTH MPHU OOpAIICHUHU C BEIIECTBAMU U JaOOpPaTOPHBIM O0OPYAOBAHUEM, MPEICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3almUCH YPABHEHUIH COOTBETCTBYIOILMX peakUuil u
(bopMyIHpOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMUYECKYI0 MH(POPMALHIO, OTYyJaeMYytO
U3 pa3HbIX UICTOYHHUKOB (CpPeICTBa MaCCOBOM KOMMYHUKalMK, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIO/aTh MpPaBUIA 3KOJIOTMYECKH I1e1IeCOO0pa3HOro IMOBEIEHHs B
OBITY ¥ TPYJOBOH JEATEIBHOCTH B LIEJISAX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHON CpeIbL,
OCO3HABaTh ONACHOCTb BO3JEHCTBUSA Ha >KMBBIC OPraHU3MBbl ONPEIEIEHHBIX BEIIECTB, IOHUMAas CMBICI
nokazarenss IIJIK, moscHATP Ha npumMepax crnocoObl YMEHBIIEHHS W MPEIOTBPALEHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

UIs 00y4aronuxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbSI: YMEHHME NMPUMEHATH 3HaHHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHUS BEIIECTB U XUMUYECKUX SBICHUI;

JUIS CIIETNBIX U CJIa0OBUIAIIMX OOYYarolMXCs: YMEHHME HUCIIONIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
o6o3Hauenuii JI. bpailist 1uid 3anmucu XUMHYECKUX (GOpPMYIL.



TemaTH4eckoe NJaHUpPOBaHHe Y4eOHOro npeamera «Xumus. ba3oBblii ypoBenb», 10 kiacc
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11 ot oprammmaecKX covtCI A 3 ubmiorera LIOK
' p p a ‘ https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo paszneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2 bubmorexa HOK
' e yr AOPOA https://lesson.edu.ru/04/10
29 HenpenensHple yriieBoOpOAbI: AJIKEHBIL, 6 1 bubnnorexa [HJOK
' aJIKaIUueHbl, AIKUHBI https://lesson.edu.ru/04/10
bubmuorexa [JOK
2.3 ApOMATHYECKUE YTICBOAOPOTLI 2 https://lesson.edu.ru/04/10
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB U 3 1 bubnnoreka [JOK
' UX 1nepepadoTka https://lesson.edu.ru/04/10
Hroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHU s
bu6mmoreka [JOK
3.1 Cruprt. Dexon 3 https://lesson.edu.ru/04/10
39 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 1 bubnnoreka [JOK
' CrnoxHble 3¢upbl https://lesson.edu.ru/04/10
bubmuoreka [JOK
3.3 YraeBoe! 3 1 https://lesson.edu.ru/04/10
Hroro no pasneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa HOK

https://lesson.edu.ru/04/10




Hroro no pazneny

Paspnen 5. BeicOKOMOJIEKY IS pHbIE COeUHEHUS

bubmuorexa [JOK
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KUIIACC

e HaumenoBan KosauvecTBo 4acoB DJIeKTPOHHbBIE
7 He pa3ieyioB (undposbie)
E/ " Tem Bcer KOHTpﬁOJIbH Hpawﬁrnqecx P ECA—
nporpamMMb 0 bie padoThl ue padoTsbl pecypesi
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue
aTOMOB.
[Tepuoauueck
glz 331:)01:1;1601( bu6nuoreka [JOK
1.1 PHOA 3 https://lesson.edu.ru/04
ast cucreMa 11
XUMHYECKHUX
31eMEHTOB /.
.
Menpeneena
ggp:;l]l:: bubnnoreka IIOK
1.2 5 ’ 4 https://lesson.edu.ru/04
Muoroo6pasu 11
€ BEIECTB
X UMIECKIE bubmuorexa [JOK
1.3 6 1 1 https://lesson.edu.ru/04
peaxkuu 11
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xumusi
bubmmoteka [IOK
2.1 Mertamisl 6 1 https://lesson.edu.ru/04
/11
bubmmoteka [IOK
2.2 Hemeramis 9 1 1 https://lesson.edu.ru/04
/11
CBs3b
HEOpPraHUYeCK bubnmnorexka HOK
2.3 ux u 2 https://lesson.edu.ru/04
OpPTraHUYeCKUX /11
BEII[ECTB
Uroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
XS i but6mmoreka [IOK
3.1 4 https://lesson.edu.ru/04
KU3Hb 11
Hroro mo pazaeny 4
OBLIEE 34 2 3

KOJIMYECTBO




YACOB I1O0
- [TPO'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

e Xwumus. bazosslit yposens, 10 kinacc/ 'abpuensa O. C., Octpoymos U. I'., Cnagkos
C. A., Akumonepnoe o6miectBo «M3marenbctBo «IIpocBemenuey

e Xwumus. bazosslit yposens, 11 kimacc/ I'abpuensa O. C., Octpoymos U. I'., Cnagkos
C. A., Axkumonepnoe o6miectBo «M3marenbcTBo «IIpocBemenuey



