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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma o XMMUU Ha ypOBHE CpEAHEr0 00IIero oopazoBanus pazpadorana Ha ocHoBe DenepanbHOTo
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccutickoii denepamnumy, TpeOOBaHMA K
pe3ylbraTtaM OCBOeHUS (eiepabHON 00pa30BaTeIbHOM MTPOrpaMMEI cpeaHero oomiero oopazosanus (OOIT
COO), npeacrarneHHbIx B DeepaibHOM TocyaapcTBEeHHOM oOpa3oBatenbHoM ctanaapte COO, ¢ yuérom
Konnenmun npenoaaBanus yaueOHOTro npeaMera « XMMHs» B 00pa3oBaTelbHBIX opranu3anusix Poccuiickoi
®denepannu, peaqu3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOXKEHHM
«Ctpareruu pa3zutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 1o 2025 rona» (Pacnopsokenue
[IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJIXOJIOB K pa3pabOTKe MPOrpaMMBbI 110 XUMHUH, K OTIPEACIICHUIO OOIICH cTpaTeruu 00y4deHus,
BOCIIUTAHMS U Pa3BUTHUS 00yUaIOUIMXCcs cpelicTBaMu yuebHoro npeamera «Xumus» st 10—-11 kiiaccoB Ha
0a30BOM ypOBHE COCTaBWIH KOHIlENTyanbHbIe TosiokeHuss @I'OC COO o B3anM0o00YCIIOBICHHOCTH IIETIEH,
COJIEp>KaHusl, pe3yIbTaTOB O0yUeHUsl U TPEOOBAHUN K YPOBHIO OJITOTOBKU BBIMTYCKHUKOB.

Xumuueckoe 06pazoBaHue, MOJIydaeMoe BhITYCKHUKaMH 00111e00pa3oBaTeNIbHOM OpraHu3alnu, sBIsieTcs
HEOTHEMJIEMOM YaCThIO UX 00pa30BaHHOCTH. OHO CIIYKUT 3aBEPILAIOLIUM 3TAIOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIINX L[ETOCTHONU CUCTEME
XHUMHAYECKOT0 00pa3oBaHMs. ITH IEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPHUPOIBI, (POPMHUPOBAHUS
MHUPOBO33PEHHUS U OOIIEH KYIbTYPhl YETIOBEKA, a TAKXKE IKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0OPOBBIO U IPUPOAHOH cpene. Peanmnsyercst xummueckoe o0pazoBaHe 00y4JaromuXxcsi HA YpOBHE
cpenHero obiiero 06pa3oBaHus CpeCTBAMH Y4eOHOTo peameTa « XUMHs», CoJIep:KaHnue U MOCTPOSHUE
KOTOPOTO OIPEEeNICHBI B IPOTPAMME 110 XUMHUH € YIETOM CIEU(PUKN HAYKH XUMHHU, €€ 3HAUCHUS B
MO3HAHUM MPUPOBI U B MaTEPHAIILHOM JKU3HH OOIIECTBA, a TAKXKE C YUETOM OOIIUX 1eNIei ¥ MPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHEro 001ero oopasosanus B Poccuiickoit
denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT 0cOOYyI0 poJib B COBPEMEHHOM IMBUIIN3ALINH, B
CO3JIaHMM HOBOM 0a3bl MaTepualibHON KyJIbTypbl. OHa BHOCUT CBOIl BKJIaJ] B (hOpMUpPOBaHHE PALlMOHAIBHOTO
HAy4YHOT'O MBIIIJIEHUS, B CO3/IaHUE 1IEJIOCTHOTO IPECTABIIEHUS 00 OKPYXKAIOILIEM MUPE KaK O €IUHCTBE
IPUPOJIBI M YelloBeKa, KOTopoe (popMUpyeTcs B XMMUU Ha OCHOBE MMOHMMAaHUS BEIIECTBEHHOI'O COCTaBa
OKPY’KaI0ILIEro MUpa, OCO3HAHMSI B3aUMOCBSI3U MEK/y CTPOEHUEM BEIIECTB, UX CBONCTBAMHU M BO3MOXKHBIMU
00J1aCTsIMHU TPUMEHEHHUS.

TecHO B3aMMOJEICTBYS C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOThEMJIEMOM YacThIO
MHUPOBOH KYJIbTYpbl, HEOOXOMMBIM YCIOBHEM YCIEIIHOTO TPY/Aa M KU3HU KaXKJJ0r0 4JieHa O0IIeCTBa.
CoBpeMeHHas XMMUS KaK HayKa co3uJaTellbHasl, Kak HayKa BBICOKUX TEXHOJIOTUI HalpaBjeHa Ha PeleHue
r1100aNbHBIX MPO0JIeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPbEBOI, YHEPreTHUECKOH, MUIIIEBOH,
9KOJIOTMUYECKOM 0€30MaCHOCTH U OXPAHBI 3710POBbSL.

B cooTBercTBUM ¢ O0IIMMU LETSAMH U IPUHIUIIAMH CPEIHETO 0011ero 00pa3oBaHus CoJiepKaHue MpeMeTa
«Xumus» (10—11 xnaccel, 6a30BbIN yPOBEHb HU3yUEHHUS ) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO IOJArOTOBKY 00YYarOIUXCcsl, HEOOXOIUMYIO UM JUIsl BRIpAaOOTKH MUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B )KU3Hb COIIMYMA, MPOJI0JKEHUsI 00pa30BaHUsl B pa3IUYHbBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XMMHUEH.

CocTaBngomuMy mpeaMeTa «XuMus» SBISI0TCs 0a30Bble Kypehl — «Oprannyeckas Xumus» 1 «O0mas u
HEOpPraHM4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM
HayKH: CUCTeMa 3HaHU 110 HEOPTraHMYECKON XMMUU (C BKJIFOUEHHEM 3HaHUI U3 001Iel XuMun) u
opranudeckoit xumun. opMupoBaHue JaHHOM CUCTEMBI 3HAHUH NPH U3YYEHUH MpeIMeTa 00ecieuuBaeT
BO3MOXXHOCTh PaCCMOTPEHUS BCETO MHOI000pa3usi BELIECTB HA OCHOBE OOIIUX MOHSATHI, 3aKOHOB U TEOPH
XUMHUH.

Crtpykrypa conepkanus KypcoB — «Oprannyeckas Xumusi» 1 «O0111as 1 HEOpraHuyecKas XUMHsH
copMHpOBaHa B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOT'0 IOAX0/1a K M3yYCHHUI0 yueOHOro MaTepuaa
1 00yCIOBJIEHAa UCTOPHUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHM Ha ONpeAeIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoi XMMHHU BELIECTBA paCCMaTPUBAIOTCS Ha YPOBHE KJIACCUYECKOU
TEOPUHU CTPOECHUS OPTaHUYECKUX COEIMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMUYECKUX U AJIEKTPOHHBIX
NpEeJCTaBICHUN O CTpOeHUH BemecTB. CBesieHns 00 M3y4aeMbIX B Kypce BELIeCTBAX JAIOTCS B Pa3BUTUU —
OT YTJIEBOJOPO/IOB 0 CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX COeTUHEHHH. B Kypce opraHnieckoit XuMuu



MOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs IEPBOHAYAIBHBIE
MIPE/ICTaBICHHS O XUMUYECKOM CBSI3H, KIacCU(DUKAIIMOHHBIX MPU3HAKaX BEUIECTB, 3aBUCIMOCTH CBOMCTB
BEIIECTB OT X CTPOCHUS, 0 XUMUYECKON PEaKInu.

[Ton HOBBIM yTJIOM 3peHUs B peameTe « XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBAETCs U3yYEHHBIN Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHUs TEOPETUUYSCKUIN MaTepual U (PaKTOJIOTHUECKUE CBEACHUS O
BElIECTBaX U XUMUUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuyeckas XUMHUs
00yJaromuMcs Pe0CTABISETCS BO3MOKHOCTh OCO3HATH 3HAUECHUE MEPUOTNICCKOTO 3aKOHA C
O0IIETEeOPETUYECKUX U METOOJIOTUYECKUX MO3UIIUH, ITy0Ke MOHITh HCTOPUYECKOE U3MEHEHNE (QYHKIUI
ATOrO 3aKOHA — OT 0000IIAIoIEH 10 00BACHAIONMIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI 0 BaXKHEHUIIIUX BEIIECTBAX, UX COCTaBe, CTPOSHUH, CBONCTBAX U MPUMEHEHHUH, a
TaK)Ke 0 XUMHUYECKHX PEaKIHsIX, X CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS JTONOTHsETCsS B Kypcax 10
u 11 KaccoB ayieMeHTaMu CoJiepKaHusl, UMEIOIMMU KYJIbTYPOJIOTHUECKUNA U IPUKIIATHON XapakTep. DTH
3HAHUS CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XHUMHH C IPYTUMHU HAYKaMH, PACKPHIBAIOT €€ POJib B
MO3HABATEIBHON U MPAKTUYECKON JeSITeIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K
MIPOIIECCY TBOPYECTBA B O0JIACTH TCOPUH U MPAKTUICCKUX MPHIIOKECHUN XUMHUHU, TIOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTUYECKU
OCMBICIIMBATh WH()OPMAIIUIO U IPUMEHSITH €€ JIJIsl TIOTIOTHCHUS 3HAHUW, PEIICHISI HHTEJUICKTYIbHBIX U
AKCIIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a/1a4. B 11e710M conepkanue yueOHoro mpeaMera «XuMus»
JAHHOTO YPOBHS U3yUEHUSI OPUECHTHPOBAHO HA ()OPMUPOBAHUE y OOYUAIOIIUXCS MUPOBO33PECHUICCKOM
OCHOBBI JIsl TOHUMaHUS QriIocOPCKUX UAeH, TaKUX KaK: MaTepUaIbHOE €AMHCTBO HEOPTAHUYECKOTO U
OpPraHUYECKOTO MHPa, 00YCIOBIICHHOCTh CBOMCTB BEIIECTB X COCTABOM U CTPOSHUEM, ITO3HABAEMOCTh
MPUPOIHBIX SBIECHUH IMyTEM SKCIIEpUMEHTA U PEILICHUS] TPOTUBOPEUHI MEX 1y HOBBIMU (haKTaMu U
TEOPETUICCKUMHU MPEATOCHUTKAMHU, OCO3HAHUE POJIM XMMHH B PEIICHUN YKOJIOTUYSCKUX MPOOIIEM, a TaKXKe
po0ieM cOepeKeHHs SIHEPTeTUUECKIX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEpUasOB.

B mnane penreHus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COITUATH3AIINH 00YJIAFOIIUXCS TIPUHSATHIC TPOTPAMMOH 110
XUMHH MTOAXO/IBI K OMPEIeTICHUIO COJEPKAHUS U MOCTPOCHHS MpeAMeTa MpelycMaTpuBaT (GOpMUpPOBaHUE
VHUBEPCATBHBIX YICOHBIX JEHCTBUI, UMEIOIMUX 0a30BOE 3HAUCHUE JIJIS PA3IMIHBIX BHJIOB JCITCILHOCTH:
pelieHus mpobieM, Ioucka, aHanusza 1 00padboTku HHGOpMaIMU, HEOOXOAUMBIX I TPHOOPETEHUS OIbITa
MPAKTUIECKON M MCCIIEIOBATEIbCKON A TSIIbHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B TTIO3HAHUHU XUMUHU.

B mpakTtuke mpenogaBaHus XUMUU Kak Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus, TaK U Ha YPOBHE
CpeaHero o0IIero 00pa3oBaHus, IIPU ONPEACIICHUH COACPKATSIHLHON XapaKTEPUCTHKH TIeJICH U3ydeHUs
MpeMeTa HalmpaBjIeHHEeM MePBOCTEIIEHHON 3HAUMMOCTH TPAAULIMOHHO TpU3HAETCS (popMHUpOBaHUE OCHOB
XUMHYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUICCKON JEATEIILHOCTH YeJIOBEKA U
KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyIbTyphl. C METOIUYECKON TOUKH 3PEHUS TAaKOM MOIXO0I K
OTIpEICTICHUIO TeJIeH U3YUCHUS ITPEeIMETa SBJISCTCS BIIOJTHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU HEISIMHA U3YYeHHUS MpeaMeTa «XuMus» Ha 6a30BoM ypoBae (10
—11 x71.) sBASIOTCS:

o (dbopMUpOBaHUE CUCTEMbBI XMMUYECKUX 3HAHHI KaK BaXKHEUIIEH COCTABIISIONIECH €CTECTBEHHO-
HAyYHOU KapTHUHBI MHUPa, B OCHOBE KOTOPOU JIEKAT KIFOUEBBIC MOHATHS, (DyHIaMEHTAIbHBIE 3aKOHBI U
TEOPUHU XMMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE M IIOHUMAHHUE CYIITHOCTH JTOCTYITHBIX 00O00IICHHIA
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

o (GbopMUPOBaHKE U PA3BUTHE MPEICTABICHUH O HAYIHBIX METO/IaX MO3HAHUS BEMIECTB H XUMHUICCKHIX
peakuii, HeoOXOUMBIX JUIS TPUOOPETEHUST YMEHUI OPUEHTHUPOBATHCS B MUPE BEIICCTB U XMMHUCCKHUX
SIBIICHUH, IMEIOIIHUX MECTO B MPUPO/IE, B MPAKTUIECKON 1 TTOBCETHEBHOM KU3HH;

o pa3BHUTHE YMEHUH U CIIOCOOOB JICITEIHLHOCTH, CBI3aHHBIX C HAOIIOACHHEM U O0BSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPABHII 0€3011aCHOTO 0OpaIeHUs C BEIIECTBAMU.

Hapsiny ¢ aTum, copepxatenbHas XapaKTepUCTUKA LIeJIeH U 3a/1a4 U3ydeHHsI IPEIMETa B IporpaMmme 1o
XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B CUCTEME CPEAHETO
obmiero oopazoBanus. CeroHs B MPENoIaBaHUN XUMHH B OOJIBIICH CTENEHN OTAAETCS MIPEIOYTSHUE
MPAKTUYECKONH KOMIIOHEHTE COJIepKaHus 00yYeHUs, OpUEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHHKA
00111e00pa30BaTEIbLHON OpraHu3alliy, BIaICIOIEro He HAOOPOM 3HAHUH, a (PYHKIIMOHATEHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO MOJTY4YeHHs 3HAHUM U TPUMEHEHHUS UX B
peabHOM JKU3HHM TSI PEIICHUS TPAKTUYECKHUX 3a7ad.



B cBsi3u ¢ 3TUM NIpH U3y4EHUH NpenMeTa «XUMUD) JOMUHHUPYIOIee 3HaUeHUE TPUOOPETAIOT TaKUe LENU U
3aJlauu, KaK:

ajanTanus o0y4yaromuxcs K YCJIOBUAM JMHAMUYHO Pa3BUBAIOIIETOCS MHUpa, (POpMUpOBaHHE
MHTEJUJIEKTYaJIbHO PAa3BUTOM JINYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUUECTRY,
CaMOCTOATCIIBHOMY IIPUHATUIO I'PAMOTHBIX pemeHHﬁ B KOHKPCTHBIX )KU3HCHHBIX CUTYyallUsAX, CBA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

(dhopMUpOBaHHE y 00YUIAOIIMXCS KIFOYCBBIX HABBIKOB (KITFOYEBBIX KOMITETESHITUH ), UMEIOIITUX
YHHUBEpPCAJIbHOE 3HAYEHUE JUIsl pA3NIUYHBIX BUJIOB JIEATEIBHOCTHU: pelIeHHs npo0iem, MOUCKa, aHaau3a u
00paboTku HHPOPMALIUH, HEOOXOAUMBIX JUIsI IPHOOPETEHUS OIBITA ACATEIILHOCTH, KOTOPAast 3aHUMAeT
BaYKHOE MECTO B [MO3HAHUU XUMUH, a TAKXKE JJIs OLICHKH C MO3UIUI KOJIOTHYECKON Oe30IMacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKA U IPUPOIHYIO CPEY;
pa3BUTHE TO3HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronInXcs:
CHOCO6HOCTI/I CaMOCTOATCIIBHO HpI/IOGpeTaTB HOBBIC 3HAHUA 110 XUMHWHU B COOTBETCTBUH C ) KU3HCHHBIMU
MOTPEOHOCTSMU, HCIIOJIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS IOMCKA U aHaTTn3a
y4eOHOI U HAYYHO-TIOMYJISIPHONW MH(POPMALUU XUMHUYECKOTO COJICPKAHNUS;

(dbopMUpOBaHNE U PA3BUTHE Y O0YUYAIOIINXCS ACCOLIMATUBHOTO M IOTHYECKOTO MBIIIIJICHHUS,
HaOJII0IaTEIBHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPBIE 0OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, TIPU
TUTAHUPOBAHUH U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y 00YJArOIIMXCS YOSKIEHHOCTH B TYMaHUCTHICCKON HANPaBICHHOCTH XUMHUH, €€ BAKHOM
POJIU B pEUICHUH II00ABHBIX TPOOJIEM PALlMOHATIBHOTO MPUPOIOTIONb30BAHMUSL, TOTIOTHEHUS
HEPTETHYECKHUX PECYPCOB M COXPAHEHHS MPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEPEKHOTO
OTHOIICHHUS K MPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE IPUOOPETEHUS OIBITA UCIOIB30BAHUS MOJTYUYEHHBIX
3HAaHUU JJI IIPUHATUS TPAaMOTHBIX peIHGHI/Iﬁ B CUTyalUsX, CBSA3aHHBIX C XUMUYCCKUMU SABJICHUAMU.

B yue6HOM mmane cpeanero odiero oopasoBanusi npeaMeT « XUMus» 6a30BOr0 YpOBHS BXOJIUT B COCTaB
npeAMETHOM 00macTu «ECTeCTBEHHO-HAYYHBIE TPEIMETHI.

Oo111ee YncIo 4acoB, OTBEIEHHBIX ISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE CPEIHETO OOIIEeTo
oOpa3zoBanusi, cocTtaBiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hepento), B 11 knacce — 34 yaca (1 yac B
HEJIEIIO).

COILEPKAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKONH XUMHH

[Ipeamer oprannveckoil XMUMHH: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B MOJYYEHUH HOBBIX BELIECTB U
MarepuayioB. Teopus CTpOCHUSI OpraHuvecKkux coequHeHni A. M. bytinepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS.
CtpykTypHBIe GOPMYIBI OpraHUYECKHX BellecTB. ['oMonorus, nuzomepus. XuMU4ecKas CBsI3b B
OpPTraHUYECKUX COCTMHECHUSIX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o knaccuuKauy OpraHndeckux BeniecTs. HoMeHkmarypa opraHM4ecKux COeTuHEHHH
(cuctemaTu4eckas) ¥ TpUBUAIbHBIC Ha3BaHUS BOXKHEUIIINX MTPEJACTABUTENCH KIIACCOB OPTaHUUECKHIX
BELIECTB.

DKcrepuMeHTalIbHbIE METO/IbI M3yYEHHS BEIIECTB U UX MPEBPALEHUI: 03HaKOMJIEHHE ¢ 00pa3amMu
OpraHUYEeCKUX BELIECTB U MaTEpHaIaMH Ha UX OCHOBE, MOJEIIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HaOJII0/ICHUE U ONMCAHKE IEMOHCTPAITMOHHBIX OIBITOB TIO MPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHuu (IUIaBJIeHUE, 0OYTTTUBAHUE U TOPEHUE).

YruaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, FTOMOJIOTUUECKHM psall. MeTaH U 3TaH — MPOCTEUIINEe MPEACTABUTENH AJIKAHOB!
¢bu3nyecKkre 1 XMMUYEeCKHe CBOMCTBA (peakliy 3aMeIIeHHs U TOPEHHUs ), HaX0XK/IeHHe B TIPUPO/IE,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psii. DTUJIEH U MPONUJIEH — MPOCTEHIIINE MPEICTABUTETU
QJIKCHOB: (pU3UYECKHe U XUMHUECKUE CBOMCTBA (PEaKINy TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATAINH,
OKHCJICHUS U TIOJMMEPU3ALIUHN ), TOTYyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MeTunOyTaauen-1,3: ctpoeHue, BaXHEHIINE XUMUYECKHE CBOMUCTBA (peakuus
nonumepusanuu). [lomyueHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.



AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS, TOMOJIOTHYECKHM psil. ALIETHIIEH — POCTEUIIHIA
MPE/ICTaBUTENb aJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakluy IUAPUpPOBaHUS,
raJIor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), IOTY4EHUE U IPUMEHEHUE.

Apenbl. benzoun: cocras, cTpoenue, puznueckre U XMMHUUECKHUE CBOMCTBA (peakIui rajloreHUpOBaHUS U
HUTPOBAHUA), TOJyYCHUE U IPUMEHEHUE. Tonyon: cocmas, cmpoeHue, (husuieckue u Xumuieckue ceoucmaa
(peaxyuu 2ano2eHupo8anus U HUMpPOBAHUs), NoayueHue u npumerneHue. TOKCHYHOCTH apeHOB. [ eHeTHUecKas
CBSI3b MEXY YIJIEBOJOPOAAMHU, IPUHAUIEKAIMMHU K Pa3JIMUHbIM KJ1accaM.

[IpupoaHbie HICTOYHUKH YTIeBOA0POAOB. [IprpoaHblii ra3 u nomnytHsle HePTsIHBIE Ta3bl. HepTh 1 €
npoucxoxaeaue. CrocoOsl mepepadboTku He(TU: TIEPEroHKa, KPEKUHT (TEPMHUSCKUN, KATATUTUICCKUH),
nupoau3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KameHHbIN
YTOJIb U IPOJYKTHI €T0 MepepadOTKH.

DKcrnepuMeHTaIbHbIE METO/IbI M3yYEHHS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3amMu
IUIaCTMAcC, KayqyKoB M pe3uHbl, KoJuleKuuu «HepTb» u «YT01b», MOAETHPOBAHNE MOJIEKYIT
yTJIEBOJIOPOIOB U TaJOT€HONPOU3BOIHBIX, POBEACHUE IPAKTUUYECKON PaOOThHI: OTyYeHUE STUJICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnble 3amaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOH peakunu (Macchbl, 00béMa, KOJIMYECTBA UCXOIHOTO BEILECTBA WK
MPOJYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WIH
IIPOJYKTOB PEAKIUN).

Kucnopoacoaep:xainye oprannyeckue coeinHeHus!

[IpenensHbIe OJTHOATOMHBIE CIIUPTHL. METAHOI ¥ 3TAHOJ: CTPOCHHE, PH3UUECKUE U XUMUYECKHE CBOWCTBA
(peakuuu ¢ aKTUBHBIMH METaJJIaMU, TAJIOT€HOBOOPOaMH, TOPEHHE), IpUMeHeHne. Boopoansle cBsi3u
MEX/1y MOJIEKYJIaMU CIIUPTOB. JeficTBUE METaHOIIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbIe COUPTHI. DTUIEHTIIUKONb U TIUIEPUH: CTpOeHHE, (PU3NUecKre U XUMUYECKUE CBOMCTBA
(B3auMoielicTBHE CO IIEIOYHBIMHU METaJlIaM1, Ka4eCTBEHHAs peakiysi Ha MHOTOATOMHBIE CIIUPTHI).
JleiicTBUEe Ha opraHu3M 4yenoBeka. [I[puMeHeHne riunepuHa U STUICHTJIUKOJIS.

DeHOJI: CTPOCHHE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHEe CBOMCTBA. TokcHuHOCTh eHona. [Ipumenenue
¢benona.

Anbaeruabl U kemonsi. DopManbJeTu/l, alleTalnbAerHa: CTpOeHNe, PU3NYECKHe U XMMHUECKHUE CBOICTBa
(peakuuu OKUCIIECHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TOTy4YeHUE U TPUMEHEHHE.
OnHOOCHOBHBIE Npe/iebHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHasl KUCIIOThI: CTPOCHHUE,
¢bu3nuecKkre U XUMUYEeCKHe CBOMCTBA (CBOMCTBA, OOIIME /IS KJIacca KUCIOT, peakius dTepuduKaIim),
noJjiyueHue u npuMeHeHue. CreapuHoBast U OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX
KHCIOT. MbIJa KaK COJTM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JAeHCTBUE.

CnosHble 3(upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'maponus cinoxubix 3¢pupoB. XKupsel. ['uaponus
*upoB. [IpuMenenue xupoB. buonoruueckas poip KUpOB.

VYrneBoabl: cocTaB, KiacCU(PHUKaIUS yriieBoAOB (MOHO-, TU- U MoHUcaxapusl). [ roko3a — mpocTenmmii
MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA (B3aUMO/IeicTBIE
¢ runpokcuom meau(ll), okucienne ammradHbpIM pacTBopoM okcuaa cepedpa(l), BoccranoBneHue,
OpoJKeHHeE TIIOKO3bI), HAX0X/IEHHE B IPUPO/Ie, IpUMEHEeHHe, Ouooruyeckas poib. @orocunre3. dpykroza
KaK U30Mep TJIFOKO3bI.

Kpaxman u nemntonos3a kak npupoaHbie noaumepsl. CTpoeHre Kpaxmalia U Heiono3sl. Gusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHs C HOI0M).

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUEHHSI BELIECTB U MX MPEBpaLeHU: poBeieHHe, Ha0I01eHue U
OIHCaHNE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB
(oxucnenue 3ranona okcuaom menu(ll)), MEOroaTOMHBIX CIUPTOB (B3aUMO/ICHCTBUE TIUIIEPUHA C
ruapokcuaoM meau(ll)), anpaeruaoB (OKuCIeHHe aMMHUAaYHBIM pacTBOpoM okcuza cepeopa(l) u
ruapokcuaom menu(ll), B3anmonelicTBre Kpaxmasa ¢ H0JI0M), TPOBEICHUE MPAKTUYECKON paOOTHI:
CBOMCTBA PacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnpie 3amaumn.

Brruncnenus no ypaBHEHUIO XMMHUYECKOM peakinu (Macchbl, 00béMa, KOJIMYEeCTBa UCXOTHOTO BEILIECTBA HIIN
MPOAYKTA PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOT'O U3 MCXOJHBIX BELIECTB WIN
IIPOJYKTOB PEAKIUN).

A3oTcoeprkaliie OpraHn4eckie CoeTMHEHNS.




AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Pu3nveckre 1 XMMUYECKHe CBOMCTBA
aMMHOKUCJIOT (Ha IpUMepe TIuIHa). buonorndyeckoe 3HaueHne aMUHOKUCIIOT. [lenTu sl

benku kak npupoHbIe BBICOKOMOJIEKYIISIpHBIE coeAMHEHU. [IepBuyuHas, BTOpu4Has U TpeTUYHAast
CTPYKTYypa 0eaKkoB. XMMHUECKUE CBOMCTBA OEIKOB: TUAPOIIN3, J€HATYpalHsl, KaUeCTBEHHbIC PEaKIMH Ha
Oenku.

OKcIepUMEHTAIbHbIE METO/Ibl M3YUEHHSI BELIECTB U UX IPEBPALLCHUNA: HAOII0I€HUE U OITUCaHKe
JIEMOHCTPAIMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPY HArPEBaHUH, IBETHBIE PEAKIIH OCITKOB.
BbicokomosiekyIsipHbIEC COeJUHEHHA

OCHOBHBIE MOHATUS XMMHUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO,
CTEIIEHb MTOJIMMEPHU3aLluu, CPEAHSS MOJIEKYJIIpHas Macca. OCHOBHBIE METOBI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — IIOJIUMEPU3aLUsl U ITOJIMKOHICH AU,

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHMSI BELIECTB U MX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu
IIPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanu3zanus MeXNpeaAMETHBIX CBA3EH MPU U3yYEHUH OpraHndeckoi xumuu B 10 kjracce ocylecTBisieTcs
yepe3 MCI0JIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX MOHITUMN, TaK U MOHATUH, SIBIISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE IOHATUSA: SIBIEHUE, HAYYHbIN (DakT, runoresa, 3aK0oH, TEOPHUs, aHAJIM3,
CHHTE3, KIacCU(pUKAIM, TEPUOTUNIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHNE.
dusuka: MaTepus, YHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, JHEPTE€TUYECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoOe COCTOSIHHE BEIIECTBA, (PU3MYECKHIE BETMYMHBI M €AMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocgepa, 0OMEH BEIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTrHUECKU
aKTUBHbIE BelecTBa (O€IKH, YIIIE€BObI, )KUPbI, PEPMEHTHI).

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

TexHonorus: NUIEBbIE MPOIYKThl, OCHOBBI PallMOHATIBHOIO MUTAHUSI, MOIOIINE CPE/ICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE ITpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

11 KJIACC

OBILIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMudeckuil 3neMeHT. AToM. fipo aToMa, U30TOIbl. DJIEKTPOHHAs 000JI04Ka. DHEPreTUYECKUE YPOBHH,
HOAYpPOBHH. ATOMHBIC OpOHTAIH, S-, P-, d- ameMeHThI. OCOOCHHOCTH pacTpeeIeH s JICKTPOHOB MO
opOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpallHs aTOMOB.
[lepuonnueckuii 3akoH u [lepuonnueckas cucrema xummuueckux 3neMeHToB . . Menneneesa. CBs3b
IIEPUOIMYECKOro 3aKkoHa U [leproanueckoi cucreMsl xumuaeckux anemeHToB J[. . Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U
o0pa3yeMbIX UMHU IMIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyIIaM U NepruojaM. 3HaueHne NePUOANUECKOTro
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XuMU4ecKast cBsi3b. Bupl XuMHueckoi CBsA3M (KOBaJEHTHAsI HETIOJIApHAs U MOJIsIpHas,
MOHHAs1, MeTaJUTMUYeCcKast). MexaHu3Mbl 00pa30BaHNs KOBAICHTHON XUMHUECKON CBSI3U (OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN). BomoponHas ¢Bsa3b. BaieHTHOCT. DneKTpooTpuniateabHOCTh. CTeneHb
okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BelleCTBa. THIIbI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELLIECTB OT TUIA KPUCTAUNINYECKON PEIIETKH.
[TonsiTe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPBI. MaccoBast 10151 BELIECTBA B
pacTBope.

Knaccudukanms Heopranndeckux coequnennii. Homenkinatypa HeopraHndeckux BemecTs. [ eHeTueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIIMX K Pa3IMUHbIM KJlaccaM.

Xumuueckas peakius. Kinaccudukanus XdaMUYECKUX peakliuii B HEOPTAaHMUECKOW U OPTaHUYECKOW XUMUH.
3aKOH COXpaHEHMsI MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUs YHEPTUH ITPH XUMUYECKUX
peakuusx.

CKOpoCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IM4YHbIX (pakTopoB. OOpaTUMble peakuuu. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMUYECKOTo paBHoBecus. [Ipunnun Jle [larense.



Onexrponutuyeckas aucconuanus. CHIbHbIC U c1a0ble 3JeKTpoauThl. Cpeaa BOJAHBIX paCTBOPOB BEIIECTB:
KHCIIasi, HEBUTpaJIbHAs, IEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U MX MPEBPALICHUIN: 1EMOHCTpALUs TaOJInI]
«Ilepuoguyeckas cucreMa xuMnudeckux aiemMeHToB /. . Menneneesa», uzydenue moaenei
KPUCTANINYECKUX PEIIETOK, HAOII0IEHUE U ONMCAaHHUE AEMOHCTPALMOHHBIX U J1a00paTOPHBIX OIBITOB
(paznokeHue nepokcua BOJOpo/ia B IPUCYTCTBUM KaTalln3aTopa, ONpPEeAEIeHUE CPEIbl pACTBOPOB BELIECTB
C NMOMOIIIbIO YHUBEPCAIILHOI'O MHIMKATOPa, PEaKLIM HOHHOIO 0OMEHa), TPOBEACHUE IPAKTUUECKOH paboThI
«BnusiHEe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEaKIum».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM TIOHATHUS «MACCOBAs OIS BEILIECTBAY.

Heoprannueckass xumus

Hewmerannsl. [Tonoxxenne Hemeramuios B Ilepuoanueckoit cucreMe XumMuueckux 3nemenTon 1. M.
MenpeneeBa 1 0COOEHHOCTH CTpoeHus: aToMOB. Du3nueckue cBOMCTBAa HEMETANIOB. AJIOTPOIUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIINX HEMETAJUIOB (TaJIOTEHOB, CEpHI, a30Ta, (pocdopa, yriiepoaa u KpeMHU)
U MX COeIMHEHHH (OKCHUIIOB, KUCIOPOICOAEPKAIUX KUCIOT, BOJAOPOIHBIX COETUHEHUH).

[IpuMeHeHne Ba)XHEUIINX HEMETAIUIOB U UX COCIUHEHUN.

Meraiubl. [Tonoxenue merannos B [lepuoanueckon cucreme xuMuueckux 3semeHToB [[. Y. Menneneesa.
Oco0eHHOCTH CTPOCHHS JEKTPOHHBIX 000JI09eK aTOMOB MeTaiuioB. O0mue Gpuzndeckue cBoicTBa
MeTay10B. CIIaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN PsIi HAPSKEHUN METAIUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPHM, KM, KaJIbIMI, MATHUN, aTFOMUHUM, LIMHK, XPOM,
KeJIe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl Mony4deHus: MeTauioB. [IpruMeHneHne MeTamioB B ObITY U TEXHHKE.

OKCIepUMEHTANIBHBIE METO/IBI M3YUEHHS BEIIECTB U UX NIPEBPALLEHUN: U3yUEHUE KOJUIEKIUHN «MeTaisl u
CIUIaBbI», 00pa31l0B HEMETAJUIOB, PELIEHHE IKCIIEPUMEHTAIIBHBIX 3aj1a4, HAOII0eHUE U OTMCaHNe
JI€MOHCTPALMOHHBIX U JaOOPATOPHBIX OIBITOB (B3aMMOIEHCTBUE THIPOKCUIA ATIOMUHUS C paCTBOPaMHU
KHCJIOT U IIeJIoueH, KaueCTBEHHbIE PeaKlui Ha KaTHOHbBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY
OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEILECTB, pacYEThI Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) POAYKTOB
peakuu, eciii OJHO U3 BEIIECTB UMEET PUMECH.

XumMus U KU3Hb

Ponb xumun B o0ecrieueHuH dKOJI0THYE€CKON, SHEPTeTUYECKON 1 MUIIEBON OE€30MacCHOCTH, Pa3BUTUHI
MeaunuHbl. [IoHATHE 0 HAYYHBIX METOAAX NO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBienust 06 0OMIMX HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHs Ba)KHEHIIINX BEIIECTB.
YenoBek B MUpPE BELIECTB U MATEPUATIOB: Ba)KHEUIIINE CTPOUTEIbHBIE MAaTEPUAIbl, KOHCTPYKIIIOHHBIE
Marepuabl, KpackH, CTEKJIO, KepaMUKa, MaTeprabl IS JJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKHE U
MUHepaJIbHbIE y00pEeHusl.

XuMUs ¥ 37J0pOBbE YEJIOBEKA: MTPaBUIIa NCIIOJIb30BAHUS JIEKaPCTBEHHBIX MIPENapaToB, IpaBuiia 6€301MacHOro
MCIOJIb30BAaHUS MPErapaToB OBITOBOM XMMHUU B IIOBCETHEBHON KHU3HH.

MexnpenMeTHbIE CBSI3U.

Peanunzanus MeXpeaMeTHBIX CB3€H P n3ydyeHUH o01ei u Heoprauuyeckoi xumun B 11 xinacce
OCYILIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYyYHBIX MOHATUHN, TaK U MOHSITHH,
SBJIAIOILNXCS] CHCTEMHBIMHU JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE IOHATUSA: HAY4HbIH (DaKT, TMUIIOTE3a, 3aKOH, TEOPUS, aHAJINU3, CUHTE3,
KJaccu(uKkanus, NepuoANYHOCTb, HAOJIOIeHUE, SKCIIEPUMEHT, MOJICTUPOBaHNE, H3MEPEHHE, SBICHUE.
dusuka: MaTepus, YHEPTHs, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAJUOAKTUBHOCTD,
MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbB, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(bu3nyeckre BEIIMYUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

Buonorus: xierka, opraHusM, JKocucTemMa, buocdepa, Makpo- © MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEILECTB B OPTaHU3ME.

I'eorpadus: MuHepasbl, FOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.



TexHoorus: XuMHYSCKas MNPOMBIINIJICHHOCTb, MCTAJLITYPIrus, MIPOU3BOACTBO CTPOUTCIILHBIX MATCPUAJIOB,
CEIIbCKOX03SMCTBCHHOE IMPONU3BOACTBO, IMUIIICBAsA IMPOMBIIIJICHHOCTD, q)apMaHeBTI/I‘ICCKaH
MPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHUYCCKUX MPCIIapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaT€pHraioB, SJICKTPOHHAA MIPOMBINIJICHHOCTE, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHS O0YJAIOIIMMUCS ITPOTrpaMM CPEIHETO
o0miero o0pazoBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MIPEAMETHBIM). HaydaHO-MeToAnYeCcKOi OCHOBOM
U1 pa3pabOTKH MIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS MTPOrPaMM CPETHEr0 OOIIEro 00pa3oBaHUs SABIISETCS
CUCTEMHO-/IEITEIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MTOAX0JA0M B CTPYKTYPE JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS
npeaMeTa «XUMUs» Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus BBIICICHBI CICAYIONNE COCTABIISIONIIE:
OCO3HaHHE 00YYAIOUTUMUCS POCCUICKON IPpaXTaHCKOW UACHTUYHOCTH — FTOTOBHOCTU K CAMOPAa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPEICIICHHIO;

HaJIM4YMe MOTUBALIUU K 00YUEHUIO;

LeJICHANTPaBICHHOE PA3BUTHE BHYTPEHHHUX YOCKIECHUN JTMYHOCTU HA OCHOBE KJTFOUYEBBIX IICHHOCTEH U
UCTOPUYECKHUX TPATUIUil 0a30BOI1 HAYKU XUMHUH,

TOTOBHOCTB U CIIOCOOHOCTH O0YYArOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JICATEIILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJU4He MPaBOCO3HAHUS DKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH LIEJH U CTPOUTH KU3HEHHBIC
IIJIAHBI.

JInuHOCTHBIE PE3yNbTATHl OCBOCHHS MPEIMeTa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE YUEOHOU U
BOCIIUTATEIbHOM IE€ATEIbHOCTU B COOTBETCTBUU C TYMAaHUCTUYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSMH U UJI€aTIaMU POCCUUCKOTO TPaXTAaHCKOTO 00I1eCTBa, MPUHATHIMU B 00IIIECTBE
HOpPMaMH U MpaBUIIAMH MOBEACHHS, CTOCOOCTBYIOIIMMU MIPOIIECCAM CaMOTIO3HAHMSI, CAMOPA3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYAIOIIHUXCS.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPakaroT cPOPMUPOBAHHOCTD OMBITA
MMO3HABATEILHON U MTPAKTUUYECKON JEATETHFHOCTH 00YUYaIOIIUXCS M0 peaTu3aiii MPUHSTHIX B O0IIECTBE
LIEHHOCTEH, B TOM YHKCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUA:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MPaBOMIOPAJIKY;

MPEACTABICHUS O COLMATIbHBIX HOPMaX U MPaBUJIaX MEXINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATETLHOCTH MIPH CO3/IaHUH YI€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTHM TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX TIPU aHATU3E
Pa3IUYHBIX BUJOB YU€OHOU IEATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacJIeIUI0 OT€YECTBEHHOW XUMUU;

YBa)KEHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTHUESCKOTO TPUMEHEHUST XUMUH, OCO3HAHMS
TOTO, YTO JTOCTHKEHUS HAYKH €CTh PE3YNIbTaT JITUTEIbHBIX HA0II0ICHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAIILHBIX TIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB,

MHTEpeca U MO3HABATEeIbHBIX MOTHBOB B TIOMYYEHUH U MOCIICAYIONIEM aHAIN3e HH()OPMAIIUU O TIEPEIOBhIX
JOCTH>KEHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBI3aHHBIC C XUMUYECKIUMH SIBJICHUSIMU, ¥ IPUHUMATh OCO3HAHHBIE
pelieHus, OpuEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U MOCTYIKHU CBOUX TOBApHUILEH C MO3ULIUIM HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUIN ITHX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



MMOHUMAaHHUS LIEHHOCTE! 3/J0pPOBOTO U Oe30macHOro o0pas3a Ku3HU, He0OXOIUMOCTHA OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOJTFOICHHS TIPaBUIT 0€30TIACHOTO OOpAIIEHUS C BEIIECTBAMH B OBITY, IOBCETHEBHOM KU3HH U B TPYAOBOM
NEeSATEIbHOCTH;

MOHWUMAHUS [IEHHOCTH MIPABIJI WHAUBUIYAILHOTO U KOJJICKTUBHOTO 0€30MaCHOTO MOBEJACHUS B CUTYAIIHSX,
YIpOXKaKLUX 3J0POBBIO U )KU3HU JIIOCH;

OCO3HAHUS TOCIIEACTBHIA U HEMPUATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB,
KypeHus);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKON eI TEIbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JICSITEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PELICHUHU MPAKTUYECKUX 33/1a4 COLMATbHON HAMpPaBICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPOodeccuil pa3IuyHoro poja, B TOM YUCIE HA OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJOBOU E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAILHON TpaeKTOpur 00pa3oBanus, Oyaymied mpodeccuu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C y4ETOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3K0JI0rMYeCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11€71eCO00Pa3HOro OTHOMICHUS K TIPUPO/IC, KAaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIE;
MOHUMAaHHUS II00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKUX MTPOIIECCOB Ha
COCTOSIHUE MPHUPOJTHON U COUAIIBHOU CPEJIbI;

OCO3HaHUs HEOOXOUMOCTH UCTIOIB30BAHUS JOCTHKEHUN XUMUHU IS PEIIEHUS] BOIPOCOB PAIlIOHATBHOTO
MIPUPOIOTIONB30BAHHS;

AKTUBHOT'O HEMPUSTHS AEUCTBUH, MPUHOCALIUX BPEJl OKPYKAIOIIEH MPUPOIHOM Cpesie, yMEHUs
MIPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUUECKHUE TTOCISACTBHUS TPEANPUHUMAECMBIX JICUCTBUN U
MpeAoTBpalaTh UX;

HaJUYHs Pa3BUTOTO HKOJIOTHYECKOTO MBIIIIEHHUS, YKOJIOTUYECKON KYIbTYPHhI, ONBITA IS TEILHOCTH
9KOJIOTUYECKON HaAINPaBJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI MU B [TI03HABATENIBHOW, KOMMYHUKATUBHOMN
Y COITMAILHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSThH HICOJIOTHU XeMopoOuu;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpMUPOBAHHOCTA MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHO! MPAKTUKH;

MMOHUMAHUS CTIEIIM(PUKA XUMUHU KaK HAyKH, OCO3HAHUS €€ posii B (POPMHUPOBAHUU PAITMOHAIIHBHOTO HAYYHOTO
MBIIICHHS], CO3JAHHIH LIETIOCTHOTO MPEACTABICHHS 00 OKpPY>KAIOIIEM MHUPE KaK O €IMHCTBE TPUPOJIBI U
YeJIOBEKA, B IO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEHN M pelIeHnH MpoOIeM COXpaHEHHUS MPUPOTHOTO
paBHOBECHS;

yOeKIEHHOCTH B 0CO00¥ 3HAYMMOCTH XUMHH JIJIS COBPEMEHHOM IMBUIIM3AIIAN: B €€ TYMAaHUCTHYECKOM
HAMPaBIEHHOCTH U BXHOW POJIH B CO3JJaHUH HOBOM 0a3bl MaTepHAIbHOMN KYJIbTYPHI, PEIICHUU TTI00aTbHBIX
po06JieM yCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBON U 3KOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CIIEYCHUN YCIOBHUH YCIEIIHOTO TPY/1a U SKOJOTUIECKU
KOMQOPTHOH XKM3HU KKIOTO WIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: HOHUMAaHUS CYITHOCTH METOJIOB MTO3HAHMUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOJTydaeMble 3HAHUS JJIs aHATu3a U OObSICHEHUS
SIBIIGHUH OKPYKAIOIIEro MUPA U MPOUCXOSAIINX B HEM U3MEHEHU, YMEHUS JeNIaTh 000CHOBAaHHBIC
3aKJIIOUYEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLINXCS JaHHBIX C LEIbI0 MOTYUYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIbHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS TSl pelIeHHsl MPo0JIeM B pealIbHbIX
KU3HEHHBIX CUTYalLUsIX;

MHTEpeca K MMO3HAHUIO U HCCIIEOBATENbCKOM ACSTEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO  CaMOOOPa30BAHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUU MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3audHbIX chepax nmpodheccnoHaATbHOU AesATeIbHOCTH.



METAINPEMETHBIE PE3YJIbTATbI

MeTtanpeMeTHbIe pe3yIbTaThl OCBOCHHS YIeOHOTO MpeaMeTa « XUMHEs» Ha YPOBHE CpPeIHEro o0IIero
o0pa30BaHMs BKIIOYAIOT:

3HAYUMBIC I (DOPMHUPOBAHKS MHPOBO33PEHIS 00 YIAFOIIMXCSl MEXKTUCITUTUTMHAPHBIC (MEKITPEIMETHBIC)
OOIICHAYYHBIE MIOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHON KapTHHBI MUPA U CICIIHU(PHUKY METOJI0B
MMO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, YHEPTHsI, SIBIICHUE, ITPOIIECC,
CUCTEeMa, Hay4HbIN (HaKT, IPHHIIMII, THITOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIICOBAHHE,
HaOJII0ICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIC yueOHbIC JeHCTBUS (II03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISTHBHBIC),
obecneunBaromue hopMupoBanue (PyHKIMOHATEHON rPAaMOTHOCTH U COLMATBHON KOMIETCHIIUN
oOyJaronmxcs;

CIIOCOOHOCTH 00YYarOMIMXCs UCTIOBb30BATh OCBOSHHBIC MEXKIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS
Y YHUBEpCAJIbHbIC yU4eOHBIC ACHCTBUS B IO3HABATECIBLHON M COIIMATIBHOMN MPAKTHKE.

MeTanpeMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHIE YHUBEPCATHLHBIMU yUCOHBIMU TT03HABATEIILHBIMH,
KOMMYHHUKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBi1ajieHne YHUBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a3oBbIe JIOTHUYECKHE TeHCTBUS:

CaMOCTOSITENTLHO (POPMYITHUPOBATEH U AKTYaTH3UPOBATEH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;
OTIPENIEIIATH 1SN IEATSILHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JOCTHKCHHS, COOTHOCHTD PE3yJIbTaThl
JEATEIbHOCTH C IIOCTABJICHHBIMU IEIISIMU;

MCII0JIb30BaTh IIPH OCBOCHUHU 3HAHUH MPUEMBI IOTHYECKOT'O MBIIIJICHHS — BBIICIATh XapaKTEPHbIC PU3HAKH
MOHATHI U yCTaHABIMBAThH MX B3aMMOCBSI3b, HCITOJIb30BATh COOTBETCTBYIOIINE MOHITHS JUTSI OOBSICHEHUS
OTJICNIbHBIX (DAKTOB U SIBJICHMIA,

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KITACCU(UKAIIMH BEIIECTB M XUMUICCKHUX PEAKIIHIA,

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH,

CTPOUTH JIOTUIECKUE PACCYKACHUS (MHIYKTHBHBIC, ISyKTHBHBIC, II0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBIBOBI U 3aKIIOUCHHUS;
MIPUMEHSITH B ITPOIIECCE TIO3HAHMSI, MCIIOJIb3YEMbIC B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATH MOJIEIbHBIE MPECTABICHUS — XUMUYECKUH 3HAK (CHMBOI) 3JIEMEHTa, XUMHUYECKast
dbopMyIa, ypaBHEHUE XUMUICCKOU PEAKITUU — TIPH PEIICHUN YISOHBIX ITO3HABATEIBHBIX U TPAKTHUECKUX
3a/1a4, MPUMEHSITh Ha3BaHHBIE MOJICIbHbBIC TPEICTABICHUS JJIs BBISIBICHHS XapaKTePHBIX IPU3HAKOB
M3YYaeMbIX BEIECTB M XUMUYCCKUX PEAKITHH.

2) 6a30BbIe HCCAEN0BATEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYSCKUX PEAKITUI;

(bopMynHUpOBaTh LENH U 33J]a4H UCCIICIOBaHUS, UCIIOJIb30BATh MOCTABIEHHBIE U CAMOCTOSITENIEHO
c(hopMyITHPOBAHHBIE BOIIPOCHI B KAYeCTBE HHCTPYMEHTA ITO3HAHUS U OCHOBBI JJIs (DOPMHUPOBAHHSI TUTIOTE3BI
IO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIILHOTO IITAHUPOBAHUS M IMPOBEICHUS YYCHUIECKUX IKCIIEPHUMEHTOB,
COBEpPIICHCTBOBATh YMEHHUS HAOIIOIaTh 33 XOJ0M IPOIecca, CaMOCTOSATEIHHO TPOrHO3UPOBATH €T0
pe3ynbTat, GopMyIUpOBaTH 000OIIECHHS W BEIBOIBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIHTATOB
HCCJIETOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MPHOOPETATH OIBIT YICHUYSCKOW MCCIIeIOBATEILCKON U TIPOCKTHOU JCSATSIILHOCTH, TIPOSBIISATH CIIOCOOHOCTH
Y TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHMS.

3) paGora ¢ nngopmanmeii:

OPHUEHTUPOBATHLCS B PA3IMIHBIX HCTOYHUKAX MH(POPMAIUH (HAydHO-TIOMYJIIpHAs JINTEPATypa XHMHUECKOTO
COJIep>KaHusl, CIIPAaBOYHbIE TOcO0Ous, pecypchl IHTepHeTa), aHaTM3UpOBaTh HH(POPMAIIHIO PA3TUIHBIX BHIOB
1 (HOpM TIPEICTABICHHS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTh W HENIPOTHBOPECUYUBOCTb;
(hOopMyIMpPOBATh 3aMPOCH] ¥ MPUMEHSTH Pa3IMYHBIE METO/IbI IIPU TTOUCKE U 0TOOpe HHPOpMAITUH,
HE0OXOIUMOM TSl BHITTOJTHEHUS YICOHBIX 3a/1a4 ONPEICIIEHHOTO THUIIA,

MPUOOPETATH OIBIT UCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN M Pa3TUIHBIX
ITOMCKOBEIX CUCTEM;



CaMOCTOSITENTLHO BRIOMPATh ONTHUMAJIBHYIO (JOPMY HpeACTaBICHUS HHPOPMAIIUH (CXEMBI, TpapHKH,
MarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUYECKOW MH(OpMAIIHEH: TPUMEHSTh
MEXIpeAMETHBIC ((PU3UIECKHE U MAaTEMAaTHUYECKHE) 3HAKU U CUMBOJIBI, PopMyJibl, aOOpeBUATYPHI,
HOMEHKJIATYPY;

MCIIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIAHOCTH.

OBi1ajieHne YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ JJMAJIOTa /WU TUCKYCCHH, BHICKAa3bIBATh
uaen, GopMyIHpoBaTh CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOTHEHHSI PE/TIOKEHHON 3a/1a4;
BBICTYIATh C MPE3EHTAIMEH pe3yIbTaTOB MO3HABATENBLHOM IEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITEILHO
WJIM COBMECTHO CO CBEPCTHUKAMU IPU BHITIOJTHEHHH XUMHYECKOTO SKCIIEPUMEHTA, TPAKTUIECKON pabOThI
10 MCCJIEIOBAaHUIO CBOICTB M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOTo MpoeKTa U GopMyIUpOBaTh
BBIBOJIBI 110 pe3yiIbTaTaM MPOBEAEHHBIX UCCIEAOBAHNN TyTEM COTIACOBAHUS TIO3UIIUH B X0]1¢ O0CYKICHHS
1 0OMeHa MHEHUSIMH.

OBiajieHne YHUBEPCAJIBLHBIMH PEryJsiTUBHBIMU /Il CTBUSIMH:

CaMOCTOSITENILHO IIAHUPOBAThH M OCYIIECTBIISITh CBOIO MTO3HABATENIBHYIO ACSITENbHOCTD, ONpeAess e€ 1elu
Y 3371a91, KOHTPOJIMPOBATH U TI0 MEPe HEOOXOIMMOCTH KOPPEKTHPOBATH MPEIIaraeMbIil aTOPUTM
JEHCTBHI NMPH BBIMOJIHEHUU YIEOHBIX U UCCIIEIOBATEIbCKHX 3a1a4, BEIOUpaTh Hanbosnee 3 PeKTUBHBIHI
Croco0 WX penieHusI ¢ y4ETOM MOJIYICHUS HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECCKHX PEAKITUSIX;
OCYILIECTBISTH CAMOKOHTPOJIb CBOEGH J€ATEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3yIbTaThl OCBOECHU Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
PO XMMHHU B TIO3HAHUHM SIBJICHUN IPUPOBI, B HOPMUPOBAHUU MBILIUIEHUS U KYJIbTYPBbI JINYHOCTH, €€
(yHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJ1s1 pellIeHHs] MPAKTUYECKUX 33]1a4 U HKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoIIue MOHATHS (XUMHUYECKUN
3JIEMEHT, aTOM, IEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
XUMHUECKas CBA3b, CTPYKTYpHast (popmyia (pa3BEpHyTasi U COKpali€HHas ), MOJIb, MOJISIpHasl Macca,
MOJISIPHBIH 00BEM, YIIIepOAHbIH cKeleT, GyHKINOHAIbHAS IpYIINa, paJuKail, H30MepHsi, U30MEpHI,
TOMOJIOTMYECKUH s, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPO.I U a30TCOAEPKAILLUE COSAUHEHHSI, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEJUHEHNS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUS
opranuueckux BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIE)KAIUE B OCHOBE IOHUMAHUS IPUYMHHOCTHU U
CUCTEMHOCTH XMMHUYECKHUX ABJIEHUH, (PAKTOIOTHUECKHE CBEIEHUS O CBOICTBAaX, COCTaBe, MOJIYYECHUH U
0€30IacHOM HCIOJIb30BaHUN BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY U MPAKTHUECKOU JESTEIbHOCTH
YEJI0BEKa;

c(OPMHPOBAHHOCTH YMEHHH BBISBIATH XapaKTE€pPHbIE MPU3HAKH MMOHATUH, yCTaHABJINBATh UX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIONINE OHATHS [TPH OMUCAHUU COCTaBa, CTPOEHUS U MpEeBpalleHui
OpPraHUYECKUX COEANHEHUN;

c(OpMUPOBAHHOCTh YMEHUH HCIIOIH30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) GOPMYJI OPraHUYECKUX BEIECTB U YPABHEHUIN XUMHUECKUX
peaxkuuii, U3roTaBINBaTh MOAEIN MOJIEKYJI OPTaHMYECKHUX BEIIECTB JUIsl HJUTIOCTPALIUU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS,

Cc(OPMHUPOBAHHOCTb YMEHHUH yCTaHABJINBATh IPUHAIEKHOCTh U3YYEHHBIX OPraHUUYECKUX BEIIECTB 110 UX
COCTaBY M CTPOCHHIO K ONpEeACTIEHHOMY KJIacCy/TpyIIe COSIMHEHUH (YTI1eBOAOPOAbI, KUCIOPO U
a30TcoJieprKalllue COeIMHEHMsI, BHICOKOMOJIEKYJIIPHBIE COEIMHEHMSI), 1aBaTh UM Ha3BaHMsI 110
cucremarnyeckoit HomeHknarype (IUPAC), a Takyke NpUBOIUTH TPUBHUAIBHBIC HA3BaHUS OT/AEIBHBIX
OpPraHUYECKUX BELIECTB (ITUJIEH, IPOIMIIEH, alleTUIICH, STUIICHIJIMKOIb, TIHLIEPHH, (GeHo, (opMalIbAETH I,
aleTanbJern], MypaBbHHasi KUCJIOTa, YKCYCHAasl KMCIIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LeJJI0I03a, MIIULIUH);



c(OPMHPOBAHHOCTH YMEHHSI ONPEACIATh BUBI XUMUYECKOH CBSA3H B OPIraHUYECKUX COCTMHEHUSAX
(omMHApHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTH YMEHHUSI IPUMEHSATH MOJIOKEHUS TEOPUH CTPOSHHSI OPraHNYECKUX BemecTB A. M.
Bbytnepoa 1 00bsICHEHNS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHMSI; 3aKOH COXPaHEHHUs
MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XMMUYECKHE CBOUCTBA
TUIMUYHBIX NIPEACTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, IPOIIUIIEH,
anetuieH, Oyraauen-1,3, metunOyraauen-1,3, 6eH3051, METaHOI, 3TaHOJI, STHJIEHIJIMKOJIb, TIULEPHH,
(beHon, aneranbIeru, MypaBbuHast U YKCYCHasi KUCJIOTHI, TIII0OK03a, Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHas
KHCJI0Ta), WUTFOCTPUPOBATH T€HETUUYECKYIO CBSA3b MEXy HUMH YPAaBHEHUSIMU COOTBETCTBYIOLIMX
XUMHAYECKHUX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

Cc(OPMHUPOBAHHOCTb YMEHHSI XapaKTE€PU30BaTh UCTOYHUKH YIIIEBOJAOPOAHOTO ChIphs (HE(Th, TPUPOJHBII
ras, yroiib), CHOcoObI UX NMEPepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOIYKTOB NMEPEepadOTKH;
c(OPMHUPOBAHHOCTH YMEHUH TPOBOAUTH BHIYHUCIICHUS 10 XUMUYECKUM YPaBHEHUAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOI0 BEIIECTBA WM MPOJIYKTa PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTH YMEHH BIIaJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOJ[aX HAYYHOTO ITO3HAHMS,
UCHOJIb3YEeMbIX B XUMHMHU IIPU U3yYEHUHU BEIIECTB U XMMHUYECKHX SIBIEeHUH (HaOIr01eHue, n3MepeHue,
9KCIIEPUMEHT, MOJIEIMPOBAHHE ), UCII0JIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUJIsl IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM,;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIATh TIPABHJIA TOJIH30BAHUS XUMUYCCKOU MTOCYA0N U JIAOOPATOPHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUJla OOpaIIEHUs C BELIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSAMHU 110
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IIIAHUPOBATh U BBITOJHATh XUMUUYECKHH SKCIIEPUMEHT (TIpeBpalleHUs
OpPraHWYECKUX BELIECTB IIPU HATPEBAHNM, ITOTYYEHUE ITWICHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBECHHBIE
peaKIMM OpraHuYeCcKUX BEIIECTB, IeHATypalus OEJIKOB IIPH HarpeBaHUH, LIBETHbIE PEaKLIMU OEJIKOB) B
COOTBETCTBHH C MTPaBUJIaMU TEXHUKH 0€30IaCHOCTH MpU 00pallleHUH C BEIIECTBaMU U J1JaOOPaTOPHBIM
000pyZ0BaHUEM, IPECTABIATH PE3yIbTaThl XUMUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amnucu ypaBHEHUH
COOTBETCTBYIOIIUX peaklui U GOpMyIUPOBATh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;
c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIN3UPOBATh XUMHUECKYIO0 HH(OPMAIIHIO, TOTYYaeMYI0 U3
Pa3HbIX UCTOYHUKOB (CpeicTBa MaccoBOM nHGopMauu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOII01aTh MpaBUIIa SKOJIOTMUECKH 11€71eCO00Pa3HOro MOBEIEHUS B OBITY U
TPYZIOBOM AEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH TPUPOIHOMN Cpeibl,
OCO3HAaBAaTh OMACHOCTb BO3/ICHCTBHUS HA )KUBBIE OPTaHU3MBI ONIPEAEIEHHBIX OPraHNYECKUX BELIECTB,
noHumMast cMbicit nokasarens [1/IK, nosicHsITh Ha mpuMepax crocoObl yMEHbILIEHUS U MPEAOTBPAILEHUs UX
BPEIHOIO BO3JECHCTBYS Ha OPraHU3M YEJI0BEKa;

JUIs 00Y4aOIIMXCsl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE IPUMEHSTh 3HAHUSI 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUI;

JUIS CJIETIBIX U CIa00BUASIINX O0YYArOIIMXCS: YMEHHUE UCII0JIb30BaTh PeNbe(HO-TOYEUHYIO CUCTEMY
obo3nauenuii JI. bpaiiist 1uid 3anmucu XUMHYECKUX (GOPMYIL.

11 KJJACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHudecKasi XUMHsD) OTPaKaroT:
c(hOpPMHUPOBAHHOCTH MPEACTABIECHUI: O XUMHUUECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA,
POJIU XMMHUU B TO3HAHUHU ABJIEHUH NPUPOJIbL, B (GOPMUPOBAHUN MBIIUIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM JUTSI PEIICHHS TPAKTUYECKHX 33124 U HKOJIOTHUECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpelie;

BJIaJICHUC CHCTGMOfI XUMHUYCCKUX 3HaHHfI, KOTOpaH BKJIFOYACT. OCHOBOIIOJIArarOIIUEC ITOHATUSA (XI/IMI/I‘-IGCKI/Iﬁ
AJIEMEHT, aTOM, U30TOIl, S-, P-, 0- 2JIEKTPOHHBIE OPOUTAIIH AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJIAPHBIN 00BEM,
BaJICHTHOCTD, BHGKTpOOTpI/IL[aTQHLHOCTB, CTCIICHBb OKHMCJICHUA, XUMHNYCCKAaA CBA3b (KOBaJIeHTHaSI, HOHHAas,
MeTaJuThdecKasi, BOJOPOIHAS ), KpUCTAJUTMUECKas peméTKa, TUTThl XUMHUYECKUX PEaKIuii, pacTBOp,
BHGKTpOHI/ITBI, HCZ—)HGKTpOHI/ITLI, BHGKTpO.HI/ITI/I‘-ICCKaH Jucconuanus, OKMCIUTCIb, BOCCTAHOBHUTCIIb, CKOpOCTL
XUMHUYECKON PEeaKluy, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS AIEKTPOTUTUUECKOMN
auccounanuu, nepuoguyeckuit 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHUSI MACChl BEMIECTB, 3aKOH



COXPAHEHUS U TIPEBPAIICHUS SHEPTUU IMPU XUMUYECKUX PEAKIIUSAX ), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUM SI3BIK
XUMHH, MUPOBO33pEHYECKUE 3HAHUS, JIe)KAIl[Me B OCHOBE IIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SBJICHHM, ()aKTOJIOTHUECKUE CBEICHUS O CBOWCTBAX, COCTABE, MOJIYYeHUU U 0€301acHOM
MCIOJIb30BaHUU BaXHEHIIINX HEOPraHMUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JESTEIBHOCTH YEI0BEKa;
c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIE MPU3HAKY IMOHSATUH, YCTAHABIIMBATH UX B3aMMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIONINE MOHATHS MTPU ONMMCAHUH HEOPTAaHUUECKUX BEIIECTB U MX MPEBPaICHHIA;
c(hOpPMUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (DOPMYIT BEIIECTB U
yYpaBHEHUN XUMUYECKUX peakiuid, cuctematndeckyro HomeHkiarypy (IUPAC) u TpuBnaibHbIC Ha3BaHUS
OTJICTbHBIX HEOPTaHMYECKHUX BEIIECTB (yrapHBIi ra3, yriIeKUCIbIi ra3, aMMHUaK, raiéHasi u3BeCTh,
HeraméHasi U3BeCTh, IUThEBAasl CO/1a, MTUPUT U ApPYyTHUe);

c(hOpMUPOBAHHOCTH YMEHUH OIPEIEIATh BAJIGHTHOCTD U CTCIICHb OKUCIICHUSI XUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMUYECKOH CBsI3U (KOBaJIGHTHAs, MOHHAs, METaJUINYEeCKasl,
BOJIOPOJIHAS) B COCTMHEHUSX, TUIT KPUCTAJUTMUECKOM PerEéTKN KOHKPETHOTO BEIIECTBA (aTOMHas,
MOJIEKYJIsIpHAsl, HOHHAsA, METAJUTMUECKas ), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHHIL,

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHA/IJICKHOCTh HEOPTaHUYECKHUX BEIIECTB [0 UX COCTaBY K
ornpeAeN€HHOMY KJIacCy/TpyIIe COeTMHEHUH (TIPOCTHIE BEIIECTBA — METAJUIB i HEMETaJUTbI, OKCHUJIBI,
OCHOBaHUS, KUCIIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PAaCKPBIBATH CMBICIT TIEpUOAMYEcKOTOo 3akoHa J[. 1. Menpaeneena u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BACHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIUU;
c(hOPMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX dJIEMEHTOB 1—4
nepuozoB [leproauueckoii cuctembl XumMuueckux saemMeHToB Jl. V. MenneneeBa, ucronb3yst HOHATUS «S-,
p-, d-3JIeKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKHUE YPOBHNY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U UX COSAUHEHUN MO0 neproaam u rpymnmnam [lepuonndeckoii cuctemMsl
xuMudeckux ayemenToB /1. Y. Meneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKIE CBONCTBA HEOPTaHUYECKUX
BEIIECTB Pa3IMIHBIX KJIACCOB, MMOATBEPK/IATh CYIIECTBOBAHUE T'EHETHICCKON CBS3H MEXKIY
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIONINX XUMHUECKHUX PEAKIIHIA;
c(hOPMHUPOBAHHOCTH YMEHUS KIaCCH(PHUIIMPOBATH XUMUICCKHIE PEAKITUH TI0 PA3IMYHBIM MTPU3HAKAM (YUCITY U
COCTaBY pearupyrolinux BEMIeCTB, TEMIOBOMY 3P (HEKTy peaKIiu, U3MEHEHUIO CTENIEHEH OKUCTICHHS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUH COCTaBIISITh YPaBHEHUS PEAKIIUi pa3UYHBIX TUIIOB, TOJHBIE U COKpAIEHHBIC
YpaBHEHHS PEAKIIUH HOHHOTO OOMEHA, YUUTHIBAs YCIIOBHUS, IPH KOTOPBIX ATH PEAKIIMU UAYT JIO KOHIIA;
c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIMH, TIOITBEPKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHbIX
HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM MOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOpaX
HEOPTaHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIIHOCTh OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaAKITHA
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCIMOCTH CKOPOCTH XUMHUYECKON PEAKITH OT Pa3IMIHBIX
($hakTOpOB; XapaKkTep CMEIIEHUSI XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3JCHCTBHS
(npunun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUECKHE TIPOIECCHI, JIeXKAIIUE B OCHOBE
MTPOMBIIIIJICHHOTO TTOJTYYEHHUST CEPHOM KUCIIOTHI, aMMHaKa, a TakyKe CPOPMUPOBAHHOCTH MPEACTABICHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTHUECKUX MPoOIeMax XUMHUECKOTO MPON3BOCTBA;
c(OpPMHUPOBAHHOCTh YMEHUH IMPOBOJIUTEH BEIYUCIICHUS C UCTIOIH30BAHUEM ITOHSATHS «MACCOBAs JIOJIS
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKITUAX, MACCHI BEIIECTBA UITU
00BbEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe UM 00BbEMY OJTHOTO U3 YYaCTBYIOLIUX B
pEaKIuy BEMIeCTB, TETIOBOTO d(pdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MACChI BEIIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCYION U JIa0OpaTOPHBIM
o0opynoBaHUEM, a TaK)Ke MpaBUiia OOpaIeHHs C BELIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMU 11O
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIOJHATH XUMHUECKHI SKCIIEPUMEHT (pa3lioKeHUe
MepOKCHJIa BOJIOPOA B IPUCYTCTBUU KaTalu3aTopa, ONpeesieHue cpebl PACTBOPOB BELIECTB C TOMOIIBIO



YHHUBEPCAILHOT'O MHANKATOPA, BIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peaKIiu, peakiiuu
MOHHOT0 0OMEHa, KaueCTBEHHbIE peakiuu Ha cylb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pelIeHre YKCIePUMEHTAIBHBIX 3a71a4 o TeMaM «MeTtamis» 1 «HeMeTarmis) B COOTBETCTBHHU C MPABHIIAMH
TEXHHUKHU 0€30M1aCHOCTH MPU 0OpaIlIeHNUH ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000pyA0BaHUEM, IPEACTABIIATh
pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amucy ypaBHEHUH COOTBETCTBYIOUINX PEAKLIHA U
(GbopMynpoBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTH YMEHHH KPUTHYECKH aHAIN3UPOBATh XUMHUECKYIO0 HH(POPMAIIHIO, TOTYIaeMYI0 U3
pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, HTEpHET U IPYrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIATh TIPABHJIIA SKOJIOTUYECKH 1IeJIeCO00Pa3HOT0 MOBEICHUS B OBITY U
TPYJIOBOH AESITENLHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs  OKPYXKAIOUIeH MPUPOIHON CPEIbL,
0CO3HABaTh OMACHOCTH BO3JICHCTBHS Ha KUBBIE OPTaHU3MBI ONIPEICIEHHBIX BEUIECTB, TOHUMAst CMBICIT
nokazarens [1JIK, nmosicHsITh Ha mpuMepax crnocoObl YMEHbBIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIS 00YYaOIINXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE MIPUMEHSTh 3HAHHUSI 00 OCHOBHBIX
JOCTYITHBIX METOaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUN;

JUIS CJIETIBIX U CIa00BUASIINX O0YYAIONINXCS: YMEHHE UCIIONIb30BaTh Pelbe()HO-TOYSUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/ P Konrpouabnsie IIpakrnyeckue (ncpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
11| copoonus oprammsees cousmmenst A ; bimorera LIOK
' P P A ' https://m.edsoo.ru/7f41a636
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 bubmmoreia LIOK
' bed YIICBOAOPOX https://m.edsoo.ru/7f41a636
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 6 1 bubnmnoreka [JOK
' aJKaJIUeHb], AIKUHBI https://m.edsoo.ru/7f41a636
2.3 ApomaTuueckue yriaeBoaopoabl 2 Bubmiorexa LIOK
' P YIICBOAOPOA https://m.edsoo.ru/7f41a636
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 bubnnoreka [JOK
' ux repepaboTka https://m.edsoo.ru/7f41a636
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubmuorexa [JOK
3.1 . D 3
Crinprst. berton https://m.edsoo0.ru/7f41a636
3.2 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnnorexka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Crnoxuble 3¢upbl

https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK

3.3 v 3
HICBOAS! https://m.eds00.ru/7f41a636
Wroro no pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHs
bu6mmoreka [IOK
4.1 A LA .b 3
MUHBL AMHHOKHCTOTRL. bEKH https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 I1 .K .B 2
TACTMACCH. RayHyKHl. BOTOKHA https://m.edso0.ru/7f41a636
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
11| hepmonmmsonn oo |3 bitnorera LIOK
' pHOA https://m.edsoo.ru/7f41a636
anemeHToB 1. 1. Menaeneena
19 Crtpoenue BeniectBa. MHOrooOpasue 4 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bubmuoreka [IOK
1.3 X 6 1 1
HIMITHECICHE peaitiin https://m.edsoo.ru/7f41a636
Hroro mo paszneny 13
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka IIOK
2.1 M 6 1
CTatIpt https://m.edsoo.ru/7f41a636
bu6nmorexa LIOK
2.2 H 9 1 1
EMETALIB! https://m.edsoo.ru/7f41a636
53 CBs13b HEOPTAaHUYECKUX U OPTAHHUYECKUX 5 bubmuoreka [IOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
but6mmorekxa [IOK
A X 4
3 VIV T CH3HD https://m.edsoo.ru/7f41a636
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Xumus. IOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne Tema ypoka KoJsaunyecTBo 4acoB HUcnoab3oBanu | Jlata usyuyeHust
n/n Beer | K/ J/P, | e IJIaH paxr
0 P II/P | oGopynoBanust
«Touka pocray
1 IIpenmMer opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 1
5 Teopus cTpoeHus opraHu4eckux coenquuenud A. M. byTiiepoBa, €€ OCHOBHbBIE 1
TMIOJIOKEHHUS
3 [IpencraBnenne o knaccuukanuy opraHnuecKux BemecTB. Homenknatypa u 1
TPUBHAJIBbHBIC HA3BAaHUS OpraHnyeckux peniecTB. CamocTosiTeibHas padoTa
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKHUM PsIT 1
3) MertaH 1 3TaH — IPOCTENHIINE IPEICTABUTENIN AJKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA. Y CTHBIH OTBET 1
7 OTUiEeH U NPONWIEH — NPOCTEHIINE IPEICTAaBUTENN AJIKEHOB 1
ITpobupkw,
8 IpakTuyeckasi padora Ne 1. «[lomydeHue sTuiaeHa U U3YYEHHE €TO CBOMCTBY» 1 1 | mrarus,
COUPTOBKA
9 Anxanuensl. byraguen-1,3 u metun6yraauen-1,3. [lomyuyenue cMHTETHYECKOTO 1
Kay4yyKa U pe3uHbI
10 AJ'IKI/IHIzIZ COj)TaB 1 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psifl. ATIETHIICH — 1
MPOCTEUIINIA PEJCTABUTEh AITKUHOB
11 Brruncnenus no ypaBHeHUI0 XUMHUecKol peakunu. CamocrositesibHas padora. 1
12 Apensbl: 6eH3011 U TOJTYOJ. TOKCHYHOCTH apEeHOB 1
13 I'enernueckas CBA3b yII€BOAOPOAOB, IPUHAJIEKAIINX K Pa3IMYHbBIM KJIaccaM. 1
CamocrositesibHas padora.
14 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBIN ra3 v MOMYTHEIE HEPTIHbIE 1
ra3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
15 [TpupoHBIE HCTOYHHUKH YTIIEBOJOPOOB: IPUPOIHBIH ra3 U MOMyTHbIE HEDTSIHbIE 1
ra3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu




16 KonTtpoJubHasi pabora 1o paszaeny «YTriaeBoI0poab» 1
17 IIpenenbHble OJTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BogopoaHast cBA3b. 1
CamocrosiTesbHasi padoTa
18 MHOroaTOMHbI€ CIIUPTHI: STWIEHIJIMKOJb U IIIUIEPHH 1
19 @DeHoJI: CTPOEHUE MOJIEKYJIb], (PU3NYECKHE U XUMHUYECKUE CBOICTBA, IPUMEHEHUE 1
20 Anpaeruapl: GOpMaIbACTUA U alleTATBICTHI. ATICTOH 1
21 OAHOOCHOBHEIE MPeIeTbHBIC KAPOOHOBBIC KHCIOTHI: MypaBbHUHAS U YKCYCHAs 1 Hoyroyx,
natyuk pH
[Tpobupkw,
22 IIpakTnueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM KUCIIOTBI» 1 LITaTUB,
CIIMPTOBKA
23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KAK [IPEICTaBUTENH BBICIIUX KapOOHOBBIX 1
KHUCJIOT
24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE. 1
CamocrositesibHas padora
o5 CrnoxHble 3¢upbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX 1
3¢upoB
26 XKupsl: rugponus, npuMeHeHne, OnoJIOTHUECKasi poJib )KUPOB 1
27 YrneBoasl: cocTas, Kinaccuukanus. Baxxnelme npeacTaBuTeny. 1
28 KonTtpoabsnas padora no pasgeny «Kuciopoaconepkaiue OpraHn4ecKkue 1
COETMHEHUS»
29 AMMHBI: METUJIAMUH U aHUJIUH 1
30 AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPraHUYECKNUE COETUHEHUS, UX OMOJIOTMYECKOe 1
3HayeHue. [lenTuipl
31 benku kak npupoiHbIe BEICOKOMOJIEKYIISIPHBIE COEIMHEHUS 1
32 OCHOBHBIE TIOHSITHSI XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUHN 1
33 OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX coelnHeHui. [lnacTmacchl, 1
Kay4yKH, BOJIOKHA
34 ATTecTanMOHHAA (KOHTPOJIbHAA) padoTa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOPAMME
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&




YYEBHO-METOJJNYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus. 10 knace/Pynzutuc I'.E., ®enpaman @.I'., AkunonepHoe oo6mectBo «M3narenbctBo «IIpocBemenuey, 2018
Ta6muier: [lepuoanueckas cuctema xumuueckux 3memeHToB . M. Menaeneena, Tabiuiia pacCTBOPUMOCTH,
AJIEKTPOXUMHUUYECKUM Psiji HATIPSKEHUS METAIIIIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

YMK k yueOHUKyY

MATEPUAJ/IBHO-TEXHUYECKAS BA3A

Ne HaumenoBanue o6opynoBaHus KonnuecTBo equnuil
n/n

1 [{udposas naboparopust o XxuMuu (ydeHHYEcKas) 2

2 ITudposas madbopaTopusi 0 SKOJIOTUU 1

3 Hoyt0yk 2

4 OnTHyeckas MpoBOJHAS MbIIIb 2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubarnorexa I{OK https://m.edsoo.ru/7f41a636
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
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https://www.yaklass.ru/
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