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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBI CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIXx B DegepaibHOM  rOCyJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTellbHbIX opraHusanusax Poccuiickoit denepanuu,
pean3yroluX OCHOBHbIE 00pa30BaTEIbHbBIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUI
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
o0uieil ctpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUSl. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TIpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OINPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHUM, €€ 3HAYCHHWsS B TO3HAHUU TPUPOILI U B
MaTepHalbHON XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENeH U MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEero OoOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JlaHHE LIETIOCTHOrO MPEACTABICHUS] 00 OKPYKaIOIIEeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aUMOCBS3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHA B KU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannveckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYCHUH
npeaMera o0ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUs» c(popMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajsa U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coenquHeHUM. B Kypce  OpraHM4eckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAIbHbIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMUUYECKON pEaKIIUH.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYaromMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroiei 10 00BACHSIOMEH 1 POTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0ToNIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HAaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM M MPAKTHUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUHU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpo0JieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIINBATh MH(POPMAIIMIO U IPUMEHSITH €€ JJIs TONOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4. B
LEJIOM COJep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (GUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U pEIIeHUsS TPOTUBOPEUYHM MEXIy HOBBIMU (haKTaMU U TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodIeM cOepeKeHUsI DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMNH
OOy4YaroMIMXCs TPUHATHIE MPOrPAaMMON IO XUMHUHU TMOJXOIbl K OIpPEIeNICHUIO
COJEp)KaHUSI M TIOCTPOSHHUS TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHE
YHHUBEPCATbHBIX YUeOHBIX AEHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE IS PA3TTMIHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHYECKOW U
WCCIICIOBATENILCKON ACSITEIbHOCTH, 3aHMMAOIIEH Ba)XKHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COZIeP KATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOU KyibTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS! IVIABHBIMHM ILIEJISIMH W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH nX
Pa3BUTHSA U CTAaHOBJICHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJI IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUW, WMEIOIINX
MECTO B IPUPOJE, B IPAKTUYECKON ¥ OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ay U3yYeHUS
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpefHero obmero obOpaszoBanus. CerojnHs B
IPErnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHHE MTPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HM JUJIsl pELIEHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4EHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TaKUE LT U 33J]a4H, KaK:

ajanTtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), KMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXE JUIsl OLEHKH C IMO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIECTB U XUMHUECKUX POLECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KAHMUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJCHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyyaroumxcs YOEXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MpPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XUMUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISIETCS 00s3aTENbHBIM Y4eOHBIM
PEIMETOM.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obiiero oopazoBanus, coctanisieT 68 yacon: B 10 kitacce — 34 vaca (1 gac
B Hezento), B 11 knacce — 34 yaca (1 yac B Hezento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHuYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHATIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJ1aBJieHUEe, OOyTIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MertaH W d3TaH —
NpOCTEUIINE MPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, MOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOCHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHue, BakHEUIINeE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMKA TpPEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XMMHMUYECKHUE CBOWCTBA (peaklUu TUAPUPOBAHUS, raJlOre€HUPOBaHUs, THIpaTallH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IU4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTalUTUYECKU), TUpoiau3. [IpoayKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOThI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUH).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckne U XHUMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIA M ATaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaToMHble  COUPTBL. ODTWIEHIJIUKOIb M  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoseka. [ [pumenenune rauueprHa U 3TUIIEHTJIMKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ipumenenue gpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
dusznyeckue U XUMHUYECKHE CBOMICTBa (peakluuu OKHUCICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklus dTepurKalnm), norydeHue u npumeHenue. CreapuHonas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBonmpl:  coctaB, KjiacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiicaxapubl). ['oko3a — npocTelimuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(Il), okucnenne amMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKJICHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie noauMepbl. CTpoeHHE Kpaxmania U
Heunono3bl.  Pu3nueckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUOpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIICHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCICHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3aumMopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeqguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKHCIIOT. [lenTumasl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. IlepBuunas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHbIE PEAKIIMHU HA OCJIKU.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeiIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanus MeXIpeaMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHATUW, TaK W TOHATUMN, SBISIOUIUXCA CHCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHSTUS: SBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOpHSs, aHANW3, CUHTE3, Kiaccu(uKanus, MepuOJUIHOCTh, HAOIIOICHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U IUHHIIBI UX U3MEPEHHUA.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(depMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOTO IHMTaHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUuecKre ypOBHH, TOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOA0B. DNEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyecKoro 3akoHa W llepumoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3HaYCHUE EPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHbIe U ciladble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEUIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEICHUE
paKTUYECKON paboThl « BiusiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XMMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIB30BAHUEM IOHITHUS «MACcCOBas JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucteme
xumuueckux sneMeHtToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOUWHEHUN  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHEHUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. Ilonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DIIEKTPOXUMHUYECKUN Pl HATIPSHKEHUI METaJUIOB.



XHUMUYECKHE CBOWMCTBA BAXXHEWIMX METAUIOB (HATPHi, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyyeHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
W3Y4YCHUE KOJUICKINH «MeTauibl M CIUIaBbl», OOPa3I0OB HEMETAUIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3aJa4, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B 00eCrieYeHHUH SKOJIOTHUYECKOM, PHEPreTUUeCKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIIUE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuasbl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIL30BAHUS MTPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MEXNpEAMETHBIX CBA3€H MpU  HU3YYEHUHM oOOmed
HEOpraHu4eCcKor XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYyYHBIX TOHSATUH, TaK W TIOHATUM, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3ME.

['eorpadus: MuHEpAIBI, TOPHBIC TTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIICHHOCTh, METALTYPTrHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUaIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIUICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX TPENaparoB, MPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
AIIEKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPaMM  CpPEIHEro OOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEAHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIMYME MOTUBAIIMK K OOYUYECHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU LEI0CTHOU
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIHBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOrO OOIIECTBa, MPUHSTHIMA B OOULIECTBE
HOpMAaMM Y TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU
O0yJaroIuXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro0 BOCIIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax W MPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESTEIBHOCTH IPU CO3/1aHUN YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJEJIUI0
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XHMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECa ¥ IM03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpMaIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOMIoIeHNUsT TpaBWJI O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M JIpyrMx BUAaX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECCHuil pa3IMdaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPYyAa U PE3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALlMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUS NPEATPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTHUHU
xemodoOouu;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUuUKA XUMHU KakK HayKd, OCO3HaHUA €€ poju B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpolJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  OCOOOM 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TyMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, O0OECIEUEHUH YCIOBUUN
YCTENIHOTO TPYJA ¥ SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIET0 MHUpa U



MPOUCXOSAIINUX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3IMUHbIX cepax MpodhecCUOHaTbHON
JIESITEIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC MOHSATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, HCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IpyTHE);

yHUBEpCalbHbIe Y4eOHbIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTBLHOM KOMIIETCHITMN O0yUJarOIINXCS;
CIIOCOOHOCTH 00y4Jarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HaBaATeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

KCIOJIb30BaTh MPU OCBOCHUW 3HAHWN NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUA W KPUTEPHH s KIacCH(PUKAIMA BEIIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBaEMbIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKkIuu
— TPU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKLHnii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYX/CHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JMYHBIX HWCTOYHUKAX WHPoOpManuu (HAYyYHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh UHGPOPMAIIMIO PA3TUYHBIX BUIOB U (PopM
MpPEJCTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOMABI MPHU TMOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA YYEOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uHpOpMalMen: MPUMEHITh MEXKIPEAMETHbIE ((PU3NUECKUE U MaTEeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgJaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHOU JIE€ATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3HUIMHA B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe/jlaraeéMblii aJroput™M JAEUCTBUU MpHU
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHAIH3a U
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBJICHUI TPUPOJIBI,



B (OpMHpOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUSI MPAKTUYECKHUX 3a/1ad U KOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAralole MOHATUS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHbIN 00BEM, YITIEpOHBIN CKENET, PyHKIMOHAIbHAS TPYIINa, paAuKal,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOOPOIBI, KUCIOPOA 1
a30TCOACpKAILIME COCAUHEHHs,, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS); TEOPUM M 3aKOHBI (TEOpUsi CTPOEHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalye B OCHOBE IIOHMMaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYCHHH H
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBA, CTPOCHMS U IPEBPALIEHNN OPTAHUYECKUX COEAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB JUI1 WUIIOCTpAlUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynme CoelIWHEHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, QopMalbIerull, aneTajibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

C()OPMUPOBAHHOCTb YMEHMSI ONPEIENSATh BUIbl XMUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH I[OJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HICCKHE
U XUMHUYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIEeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLIEPUH, (EHOII,
aleTanbIeTU, MypaBbUHAsl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA € UCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIJIEBOJIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MPUMEHEHHUE TTPOJIYKTOB MEPEepadOTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOJYKTa
peaKIMK M0 U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOIOICHNE, N3MEpPEHNe, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsSX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh U BBHINOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MPU HAarpeBaHUU, TIOJTyUCHHE
ATWICHA U N3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OCJIKOB IIPU HArPEBaHUM, IIBETHBIE PEAKIIMU OCIIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BelecTBaMUu U
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEJACTABIATh  PE3YJbTaThl  XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alHMCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbOopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHet u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWjia  DKOJOTHYECKH
I€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIOIIEeW MPUPOJHON Cpellbl, 0CO3HABAThH



ONACHOCTh BO3JCHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIO0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XuMHYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXkKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KApTUHBI MUPA, POJIU XMMHUH B TO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAlOIINE TOHATUA (XMMHYECKUU 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs] CBS3b
(KoBaJICHTHAs, MOHHAS, METAITMYECKas, BOJIOPO/IHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBl  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXHEHIITNX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUW HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOIO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpynmne
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCHIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEpUOANYEcKOro 3akoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snemeHToB JI. M. MeHneneeBa, UCHoyib3ysl MOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COCIUHEHUW MO MEPUOAaM U
rpynmam [lepuoandeckoi cuctembl XuMuideckux 3jieMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIIILIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHE DPEAKIIUU TIO0
pa3IMUHbIM TpU3HAKaM (YUCIY U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABIISTH YpPAaBHEHUSI PEAKIUN Pa3IUnYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWUYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUI ra30B MpU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOr0o 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpENEICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIlnu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temam «Metaiub» U «HeMetannel») B COOTBETCTBHM C MPaBWIAMHU TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U (OpMyIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yabTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABaTh
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAS



cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax crmocoObl YMEHBIICHUS H
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4aronuxcsli ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHUE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKO XUMHUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytieposa
Uroro no pazaeny 3
Paznen 2. Yraesonopoast
2.1 IIpenenbHbIe YrI€eBOAOPOIbI — aKaHbI 2
59 HenpenenbHble yriaeBogopoabl: aJIKEHBI, 6 |
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHdecKkue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 |
uX rnepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHbIe 3(HUpBI
3.3 YrneBoib 3 2




Hroro no pazneny 13
Pa3znen 4. A3oTcoaepxaiye OpranHudecKkue coeuHeHus

4.1 AMHHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Paspgen 5. BeicOKOMOJIEKY I pHbIE COCUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoubusie IlpakTuueckue (witepp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUUYECKUE PEeaKLUU 6 1 1
Hroro no pazaeny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Meraibl 6 1
2.2 Hemeranisl 9 1 1
)3 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX )
) BEILIECTB
Hroro o pazaeny 17
Pazgen 3. Xumus 4 :Ku3Hb
3.1 XUMHUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HHUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUsI OPraHUYECKUX
coenunenuii A. M. byrnepoga, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBienue o kinaccuPpuKaun
opraHuyeckux BemiectB. Homenknatypa
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenIre
MPEJICTAaBUTENN ATKAHOB

AJNKEHEI: cOCTaB U CTPOCHHUC, CBOMCTBa

OTHIIEH W IPOIHJIEH — MPOCTENIINE
MIPEICTaBUTENH aJIKEHOB

[TpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBOMCTBY
Aunkanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa 1 pE3UHbI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
AneTuieH — npocTermmn
IIPECTaBUTEND aJIKHHOB

1 Beluncnenus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

2 Apenbl: 6eH301 U TOIyoJ. TOKCUYHOCTD
apeHOB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAJIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOMYyTHHIE He(TIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MPUPOIHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

7 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOII: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA,
MIpUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUa U

areTanpaerung. Aueron




21

OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAS U YKCYCHAs

22

23

24

[TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi ¥ OJIENHOBAsA KUCIIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

MpI1a KaK COJIX BBICHIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

Xupsl: ruaponus, mpuMeHeHue,
OuoI0rHYecKas pojb )KUPOB
VYTneBobl: COCTaB, KIACCH(UKAIIHSL.
Baxneiimme npecTaBUTeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

29

KontponbHas paboTa mo pazaery
«Kucnopoacoaepxaiine opraHudecKie
coenuHeHU/ Beepoccuiickas
MpoBepoyHas pabora

30

OO01mas xapakTepucTHKa
a30TCOJCPKAIINX OPTAHUICCKUX
coenuHeHui / Beepoccuiickas
poBepoyHas padbora

31

AMUHBI: METHJIAMHWH M aHUJIUH




AMWHOKHCIIOTHI KaK aM(pOTEepHBIC
OPraHUYECKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenTunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ

OcHoBHBIE MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

[Tepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U MX COCIUHECHUM
10 TPYIIAaM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

ec BUBI;, MCXaHU3MBI O6pa3OBaHI/I}I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucnenus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBHI.
MaccoBast 107151 BeIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHX COCAMHCHUIA.
[eHeTHyecKast CBsI3b HEOPraHMISCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccuukanus XuMU4ecKuX peakiui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

CkopocTtb peakiun. OOpaTuMbie peakiuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTiueckas paborta Ne 1. «Bnusiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT AUCCOLIMAIIHSI.
[TonsiTre o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponn3 opraHnvecKux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIIaBoOB M pacTBOPOB COJIEH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

14

Mertannsl, UX IOJIOKEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
O0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
(buznyecKre CBOMCTBa METAILIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUI
P HAIIPSHKEHUH METaIOB

16

17

18

XHUMHYECKHE CBOMCTBA BaAXKHEHIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAMHEHUHN
XUMHYECKUE CBOMCTBA XpOoMa, MEJU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

20

21

22

Hemerannel, X MOJ0KEHUE B
[Teproauveckoi CUCTEME XUMHUYECKHIX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyeckue CBOMCTBA HEMETAILIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCIUHECHMI

23

XuMHYeCcKue CBOMCTBA a30Ta, hochopa u
AX COeINHEHUH

24

25

XHUMHUYECKUE CBOMCTBA yIiIepoaa, KpeMHUs
1 UX COEeTMHEHUH

[IprMeHeHne BaXKHENIINX HEMETAIUIOB U UX
COCIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe «HemeTanabely. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

28

29

30

KonTtponpsHast pabora mo Temam
«Mertamae» u «HemeTamisiy»

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OPraHu4CCKUC OCHOBAHUA

AMboTepHbIe HEOPraHUYECKUE U
OpraHMYeCcKHe coequHeHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BEIIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBnenus: 00 0OMKUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIECTB

33
34

Yenosek B MHPE BEHIECCTB U MaTCpHUAIIOB

XuMus u 30pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHONW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pEelICHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIILIEHHUSI K CBOEMY 3/JI0POBBIO U MPUPOIHOM Cpelie

1.2

Brnanenune cucremMoll XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyra, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKelerT,
GbyHKIMOHANBHAA ~ TPyMMa, pajukan,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW PANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJIEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpHI, OETKH), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHUs); TEOPUU M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS opraHuveckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, TOJYYCHHH U O€30macHOM
WCIIOJIb30BAHUM BaXXHEUITNX HEOPTaHWYECKHMX U OPTaHHMYECKHUX

BCIICCTB B 6BITy n HpaKTHQCCKOf/'I ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh yYMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHAaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIH30BaTh XUMUYECKYIO CHMBOJIHKY
JUISE COCTAaBJICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHoOW) (OpMyJ OpPraHMYECKHMX BEIIECTB W ypaBHECHUU
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOA€CIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpAalUU HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

CdopMUpOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAIICKHOCTH
W3YYCHHBIX OPTraHMYECKHX BEIIECTB M0 MX COCTAaBY M CTPOCHHUIO K
onpenenéHHOMy Kiaccy (Tpymme) CoemuHEeHH# (yrieBOJOPOJIbI,
KHCJIOPOJA M a30TCOJCPIKALINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUs), JlaBaTh WM Ha3BaHHWsI 1O CHUCTEMATHYECKOUN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATh BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCTMHECHUX (OJMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TNPHUMEHSATH: TIOJIOXKEHUS TEOPHH
CTpOeHUs1 opranuyeckux Beuiects A.M. byrnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe nu a30TCOACPIKAIIUC

OpTraHU4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHU A

ChopMupoBaHHOCTh YMEHHI TNPHUBOAWTH TPHUBHAIBHBIC HAa3BaHUS
OTJIEIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIHMLEPUH, (eHomn, (opManbaerus, aneTalbleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBasi KUCJIOTA, IJII0K03a, (PYKTO3a, Kpaxmal, LeUIII03a,

[JIMLIMH)

22

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
du3NYeCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX TPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraguen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPHH, (DEHOJ, alleTaIbJACTH]I,
MypaBbUHAs W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHasd KI/ICJ'IOTa)

2.3

ChopMHpPOBaHHOCTH YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY TUNUYHBIMU MPEACTABUTEISIMA  PA3JIUYHBIX  KIJIACCOB
OPraHNYeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMUYECKHUX PEaKIUN C UCMIOIh30BAHUEM CTPYKTYPHBIX (popMyIt

24

ChopMHpPOBAaHHOCTL  YMEHHS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJib), CIOCOObI
UX TepepaboTKM ¥ MPAKTUYECKOEe TNPUMEHEHUE TMPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMuUpoBaHHOCTH yMEHUW BIAJETh CHCTEMOW 3HAHUUH 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XHMUYECKHUX SBJICHUN (HaOIIOIEHHE,
U3MEPEHUE,  OKCIICPUMEHT,  MOJICIMPOBAHUE),  HUCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TpPaBHJA ITOJTH30BAHUS
XUMHYECKOW TOCYI0 M JTa0OpaTOPHBIM O0OPYAOBaHHEM, a TAaKXKe
npaBuiia OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

110 BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUS OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyYEHUE STUIIEHA M H3Y4YE€HHE €ro CBOIICTB,
KAueCTBEHHBIC PEAaKIUUd OPraHMYECKUX BEIIECTB, J€HATypalus
OEJIKOB IIPY HAarpEBAaHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIAMU TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAaHHMEM; TMPEACTABIATh PE3YyIbTaThI
XUMHUYECKOTO DJKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIMX peakiuuii U (GOpMyIHpPOBaTh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTb ~ YMEHHHl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA UCXOAHOTO
BEIIECTBA WJIM TMPOJYKTa PEAaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MHGOpPMAIUIO, MOIYYaeMyl0 U3 pPa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHMM COOJIOIATh TpaBUiIa SKOJOTHYECKH
11eJ1ecO000pa3HOro MOBEACHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B
HENIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpUpPOTHON
Cpefibl, OCO3HAaBaTh OMACHOCTh BO3JEHCTBHS Ha YXUBbIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OpPraHn4Y€CKUX BCUICCTB, TIOHUMAsA CMBICJI ITOKA3aTCIIA
I[TIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllUW), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OPraHu3M YCJIOBCKaA

11 KIIACC




Kon
NpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenune cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUN  AJIEMEHT, aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb,
CTENEHb OKHUCJICHHWS, XMMHUYECKas CBS3b, MOJIb, MOJISIpDHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIMU HOHHOTO 0OMEHA), pacTBOP, AJICKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMsA, OKHUCIUTEIND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKIHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MAaCChl), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XHUMHH,
(bakTONOTMUECKUE CBEJECHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOJIb30BaHUH BaXKHEHIIINX HEOPraHUMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopmMupoBaHHOCTE YMEHHI BBHISBISATh XapakKTEpHbIE MPU3HAKH U
B3aMMOCBA3b W3YYEHHBIX MNOHSTHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TPU OINKUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBPAICHUH; BBISBIATh B3aUMOCBSI3b XUMHUYECKHX
3HAHUU c MOHATUSIMU u MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenue OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAONIOJeHUEe, HW3MEpeHHe, HKCIIEPUMEHT,

MOJICITUPOBAHNE)

1.4

ChopMHUpPOBAaHHOCT, YMEHUHN OMPENEATh BAJEHTHOCTh W CTENEHb
OKHCJICHUSI XUMHYECKHX DJIEMEHTOB B COCIUHEHUSAX Pa3JIMIYHOTO
cocTaBa, BHJ XHUMHYECKOW CBsi3M  (KOBaJieHTHas, WOHHAasi,
MeTaJuIM4ecKasi, BOJIOPO/IHAsA) B COCTUHEHUSIX, TUIl KPUCTATNIMYECKON
PEIETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHAS,

MeTaJUTHYeCKas)

1.5

CdopmMupoBaHHOCTH YMEHHI ONPEAETATh XapaKkTep Cpebl B BOJAHBIX

pacTBOpax HEOPraHUUECKUX COSAMHEHUN




1.6

1.7

ChopmupoBaHHOCTE  YMEHHS  KIACCHPHUIIMPOBATH XHUMHYCCKHE
peakuuy 1o pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIIECTB, TEIUIOBOMY J(QeKTy peakiuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ JJICMEHTOB,  OOpaTUMOCTH  PEAKIUH,  YYaCTHIO
KaTaJiu3aTopa)

ChopMHpPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHMUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MPOBOJIUTH peaxiuu,
MTOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM TYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OOBSICHATh 3aBHCHUMOCTH CKOpPOCTH

XUMHYECKOU pCaKkiuun OT pa3JIMIHBIX (1)aKTOpOB

ChopMUpOBaHHOCTb YMEHHMH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO BO3ACHCTBHUS

(mpunnun Jle Hlatense)
OO6m1ast 1 HeOpraHu4ecKass XUMHs

CpopMHUpOBaHHOCTh YMEHHUN pPaCKpbIBaTh CMBICH [lepuomuyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CUCTeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
GbyHKITII

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHMX D3JIeMEHTOB |—4  mepuonoB
[lepmonnueckoit  cucTeMbl  XHUMHYecKuX  anemeHtoB  J.M.
Menpeneena, UCHIONB3YS MOHATHUS «S-, P-, d-3TEKTPOHHBIE OPOUTATHY,
«QHEPreTUYECKNE YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepHojaM U
rpynnam Ilepronnueckoi CHUCTEMbl XMMHYECKHX 3JjieMeHTOB J[.U.

Menneneena
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CdhopMHUpOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMUCTBA HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX

KJIACCOB, OATBEPKAATH CYLIECTBOBAHNE TEHETUYECKOM CBSI3U MEXIY




HCOPraHNn4CCKUMU BCIICCTBAMU C IIOMOIIBIO ypaBHCHI/Ifl

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTAaHABIMBAaTh IMPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 MX COCTaBY K ONPEIEIEHHOMY KJaccy
(rpymme) coequHeHui (POCThie BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIGHUS (OPMYJT BEUIECTB U ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbubie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHUE)

ChopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  TOMONIIBID  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTH ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHH OSKCIIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIeNIeHHE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHMBEpPCAJIBHOTO WHIUKATOPA, BIUSHHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTABHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTranss») B COOTBETCTBHH C IIPAaBUIIaMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BEIIeCTBAaMH U
a0OpaTOpHBIM  OOOPYNOBAaHHWEM;  TPEJACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTh yMEHHUH cOOJIOAATh TpaBWIa T1OJb30BAHUS
XUMHAYECKON TOCY/ION M JTa0OpaTOPHBIM OO0OPYJIOBAaHUEM, a TAKXKE
MpaBuIa 0OpaIEHNs C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIHUSIMH

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYECKUX OIIBITOB
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ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLECCChI, JICKAIHNEC B OCHOBC IMPOMBIINIJICHHOTO IMOJIYYCHHA CCpHOfI

KHCJIOTBI, aMMHaKa, a TaKkke cOpPMUPOBAHHOCTh MPEICTABICHHUH 00




OO0IMX HAay4yHBIX MPHHOMIAX M SKOJIOTMYECKHX MpolieMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2

33
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ChopMHUpPOBAaHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTaBJISAIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW JIIs
pelIeHrs NPAaKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKH AHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, Mojay4aeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MPaBHJia HKOJIOTHYECKU
1eJIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHCHHUs CBOETO 3JI0POBbS U OKPYKAIOMICH MPUPOIHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha IHKUBBIE OPTaHU3MBI
onpeAeNnéHHBIX BEIIeCTB, MOHWMAas cmbica mokazarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUA U IPEIOTBPALICHUA UX

BpCIAHOIO BOSZ[GﬁCTBHH Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIOJIb30BAaHUEM TOHSATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX PEaKIHIX, MacChl
BeIeCTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIIMUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHWyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopusi CTpOEHUs OpraHUYECKUX
coenuneHnii A.M. ByrnepoBa, €€ OCHOBHBIE MOJ0KEHUS

CtpykrypHble (OpMysibl OpPraHMYeCKHUX BEIIECTB. [ OMOJNOTHS, H30MEpHUS.
XuUMHUYEcKasi CBSI3b B OPraHUYECKHX COCAUHEHUSX — OJMHApHbIE U KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKauy OPraHuIeCKIX BEIICCTB
Homenkiatypa oprannueckux coeAMHEHUH (CUCTeMaTH4eCKas) M TPUBHAJIbHBIC

Ha3BaHUS BaKHEUIITNX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psia. MeTraH W d3TaH —
MPOCTEHINNE MPEICTABUTENN aJTKAHOB: (U3MYECKHE U XMMUUYECKHE CBOMCTBA
(peakuuu 3aMeNIeHHs] W TOPEHUs), HAXOXJACHHWE B MPUPOAE, TMOTydyeHHEe U

MIPUMCHCHUC

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN psiA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENM AJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, THUIpaTAllUM, OKUCIEHUS H

HOJ'II/IMepI/BaI_II/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

2.4

Ankanuensl: Oyrammen-1,3 w merunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus noiuMepusaiun). [lonydenne CMHTETHYECKOTro

KayudyKa U Pe3HHbI

AJKHMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUN Psijl. ALIETUIIEH —
MPOCTEHIINI TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (PHU3UYECKHE H
XUMHYECKHE  CBOMCTBAa  (peakuMu  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pU3NUECKME W XUMHYECKHE CBOMCTBA
(peakuuy TajJOreHUPOBAaHUS W HUTPOBAHMS), IMOIYYEHHE M IPUMEHEHHUE.
Tonyoun: cocraB, cTpoeHue, GU3NYECKUE M XMUMHUYECKHE CBOWCTBA (pEakKluu
raJIOTEHUPOBAHUS M HUTPOBaHUS), MOJy4yeHUE U NpuMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTnyeckasi CBsI3b MEXIY YIJIEBOAOPOJIAMH, MPHUHAISKAIIUMH K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHblE WCTOYHUKM yrieBOAOpoAoB. IIpuponHBII ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. Hedts u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TEepMHUYECKUH, KaTaluTU4ecKuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KaMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHUS

[IpenenbHble OJHOATOMHBIE CHOUPTBL. MeETaHON MW 3TAaHON: CTPOCHUE,
(du3nueckue MU XMMHUYECKUE CBOWCTBA (pEaKklUMU C AKTHBHBIMU METaJUIaAMU,
raJloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopoIHbIe CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHOroaroMHble CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (DU3UIECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIAMHU,
KauecTBEHHAs peakilvs Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm

yenoBeka. [I[puMeHenune rauneprta u 3TUICHTIIUKOIIS

@eHo: CTpOEHUE MOJIEKYNbl, (U3MYecKHe U XHUMHYECKHE CBOMWCTBA.
Tokcuunocts penona. [Ipumenenue dpeHona

Anpaeruipl U KeTOHbL. DOpMalberul, aleTaibJAeTua: CTpoeHue, pu3ndeckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbBIE PEAKINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNbHbIE KapOOHOBBIE KUCIOThI. MypaBbiHas U YKCyCHas
KHCIIOTBI: CTpO€HUE, (pru3nueckue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus »Tepu(uKalnuu), MOJIyYeHHe U MPUMEHEHHE.
CreapuHOBas U OJIGMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeiiCTBHE
CroxHble 23QHUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KJIacCUPUKALUSA YTrIeBOI0B (MOHO-, JU- M MOJIMCAXaPUbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢usznyeckue M XHMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bl), HAX0XK/IEHUE B IPHUPOJIe, IPUMEHEHHE,
6uonornyeckas posib. Porocunrte3. PpykTO3a Kak M30Mep IIMOK03bl. Kpaxman
U LEJUII0J103a KaK NpUpoHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOWCTBA Kpaxmaia (THUAPOJIM3, KayeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepKaIie OPraHuIeCKUe COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak am(oTepHble OpraHndeckue coequHenus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKHCIIOT (Ha MpuUMeEpe IJIUIMHA). buosornyeckoe

3HAYCHNUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBA OENKOB:

THAPOJIN3, A€HATypalusia, KaHCCTBCHHBIC PCAKIIMU Ha Oenku
BBICOKOMOJ'ICKy.]'I?[pHBIC COCOAUMHCHUA

OCHOBHBIE TMOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU, CPEAHSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alug U NIOJIMKOHACHCAIIUS

5.2

SKCHepI/IMeHTaJH)HI)IG MCTOAbl M3YUCHUA BCIICCTB W HUX HpeBpameHHﬁ:
O3HAaKOMJICHUEC C o6pa3uaMH OpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHHU

XuMuyeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuyYecKre ypoBHH, MOyPOBHUA. ATOMHBIC OPOUTAIIH, S-, P-, d-DTIEMEHTHI.
OcobeHHOCTH pacIipeiesieHUsl JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

ITepnonnueckuit 3akoH u lleprognyeckas cucTeMa XMMHYECKHX HJIEMEHTOB
J.M. Menneneesa. CBsA3b epuoIndecKkoro 3akoHa u Ilepnoanueckoil cucreMsl
XUMHU4eCcKux d1aeMeHToB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM HW3MEHEHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX UMM HPOCTBIX M CIIOHBIX BEIIECTB MO TPYyNIaM U MEPUOJIaM.

3HaucHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHU HAYKU

1.3

CTtpoeHue BemecTBa. XHUMHYECKas CBA3b. BUIbl XHUMHYECKOW CBSI3HU
(KoBaJIeHTHasl HETOJIApHAs W TOJNspHAas, WOHHAs, MeTauinuyeckas). VoHbI:
KaTHOHBl M aHUOHBI. MexaHM3Mbl O00pa30BaHUS KOBAJICHTHOH XMMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DeKTpooTpUIIaTENbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BenlecTBa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatue o aucnepcHsIxX
cucreMax. VIcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas 1011 BeLeCTBa B

pacTtBope

1.6

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxknarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuueckass — peakius.  Krnaccupukamuss — XMUMHYECKMX — PEakluid B
HEOPraHWYECKOW M OPTraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIICCTB,

3aKOH COXpaHCHUA U NPCBpAICHUS SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMIHbIX (PaKTOPOB

OGpaTI/IMHC PCaKIru. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpr, BIIUAOIIMEC Ha

COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble W cradbie AnmekTponuTsl. Cpena

BOJHBIX PACTBOPOB BCUICCTB: KHCIIAs, HeﬁTpaanaa, mICJI04YHasl. PeaKHI/II/I

HOHHOTO 0OMeEHa

1.11

OKHCIIMTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hewmetamnel. IlonoxxeHne HeMeTalaoB B Hepnonﬂqecxoﬁ CUCTEMEC XUMHUYCCKUX
9JICMCHTOB Z[I/I MeHpeneeBa u 0COOEHHOCTHU CTPOCHUA aTOMOB. dusznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IMpHUMeEpe KHUCIOopoaa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajoOreHOB, CEphl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX COCIUHEHMH  (OKCHIOB,
KHCIIOPOJCOAECPKAIINX KUCIOT, BOAOPOJAHBIX coenuHeHuil). IlpumeHenue

BaXKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Mertamnsl. [lonoxxenune meramioB B llepuoanueckoil cucTeMe XWMHUYECKUX
sanemenToB JI.M1. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasuioB. O0mue ¢puzndeckue cBoMcTBa MeTaIIOB. CIUTaBhI METAILIOB.

SHeKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHpﬂ)KeHI/II\/'I METAJlJIOB

2.4

2.5

XYUMUYECKHE CBOMCTBA BaXKHEHIIMX METa/UIOB (HATpUd, KaJui, KaJbLuH,
MarHui, aJlOMUHUH, IIUHK, XPOM, XKelle30, Mellb) U UX coenuHeHui. OOmue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy 1 TCXHHUKE

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Kji1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECIEUYCHHUU HKOJIOTMUYECKOM, YHEPreTUYeCKOW W MHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[oOHATHE 0 HAYYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAayY4YHBIX IIPUHOUIIAX MTPOMBIIIJICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHPE BCIIECCTB U MAaTCPHAJIOB!: BaKHEHIITHE
CTPOUTCIIbHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaT€puajbl, KpPpaCcKHu, CTCKIIO,
KCpaMuKa, MAaTCpuaJibl OJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y00pEeHUs
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Xumus u 3A0POBLEC 4YCJIOBCKA: IIpaBuJia HCIIOJB30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUS IIperapaToB OBITOBOM

XHUMHH B HOBCCHHeBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«Xumus. 10 kaacc. ba3oBblii ypoBeHb». B 3T0M ToMe pazOupaercs
OpraHUYeCKasi XUMHUS: CTPOCHUE OPTAHUYECKUX BEIIECTB, UX CBOMCTBA U
MIPUMEHECHHE.

«Xumus. 11 kaacc. ba3zoBblii ypoBeHb». 31ech (HOKYC CMEIIACTCS: U3YIArOTCS
oO0II1e U HEOPTAHUYECKUE TeMbl, POPMUPYETCS eIMHAs XUMUYECKasi KapTHHA
MHpa — MOKA3bIBAETCS CBSA3b MEXKAY OPTAHUYECKON M HEOPTAHUYECKOM XUMUEH.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Metoauueckoe nocodoue O. C. I'adpuensina u U. I'. Octpoymona (10-11
KJ1acchl, 0230Bblil ypoBeHb). OHO UAET B KOMIUIEKTE C yUeOHUKAMU 3TUX
aBTOpPOB. B HEM ecTh MpUMEpPHOE TEMATHUECKOE TUIaHUPOBAHUE,
PEKOMEHAAIUH 0 KIFOUEBBIM TEMaM, UJIeU JIJIsl JEMOHCTpAIUi,
7a00PaTOPHBIX OMBITOB U JOMAITHUX DKCIIEPUMEHTOB.
https://www.labirint.ru/books/501790/

o «HacroabHasi kaura yuureas xumum» (10 kiaace, O. C. I'abpuensin, U.
I'. OcTpoymoB). Xopolinii yHUBEPCAIbHBIN CPABOYHUK JJISI TEX, KTO
paboTtaeT no Kypcy ['abpuensHa: moMoKeT OBICTPO HAWTH METOINYSCKUE
MOCKA3KH, UJICH JIJI1 YPOKOB M CITIOCOOBI OpraHU3allui padOThI.

e Iloypounsbie pazpadorku M. 1O. I'opkoBenko (10 kinace, k YMK O. C.
I'aGpuensina). 31ech Bbl Hal1€TE MOAPOOHBIE CIEHAPUH YPOKOB: HE TOJIBKO
0a30BbI€ TJIaHbI, HO U JIOMIOJTHUTEIbHBIE BAPUAHTHI (UTPOBBIC, BUKTOPHUHBI),
METOJIMKY MPOBEICHUS JTAOOPATOPHBIX pabOT, TECTOBBIE U KOHTPOJIHHBIC
3aJIaHMs, a TakkKe pa3dop 3amad. https://www.vaco.ru/product/pourochnye-
razrabotki-himiya-10-klass-k-umk-o-s-
gabrielyana/?ysclid=mt10k65415231827031

o Iloypounbie pazpadorku H. I1. Tpoery6osoii (11 kinacc). [locodue
oxBatbeiBaeT YMK O. C. I'abpuensna, I'. I'. JIbicoBoit, a Taxxke I'. E.
Pymsutuca u @. I'. ®enpamana. B HEM ecTh ClieHapuu ypOKOB (B TOM YHCIIE
HETPaJUIIMOHHBIX ), paboyasi mporpaMma ¢ MosSCHUTEIBHOM 3al1CKOMH,
TeMaTU4YeCKOe TJIaHUPOBaHUE U (POPMBI KOHTPOJIS.



https://www.labirint.ru/books/501790/
https://www.vaco.ru/product/pourochnye-razrabotki-himiya-10-klass-k-umk-o-s-gabrielyana/?ysclid=mt10k65415231827031
https://www.vaco.ru/product/pourochnye-razrabotki-himiya-10-klass-k-umk-o-s-gabrielyana/?ysclid=mt10k65415231827031
https://www.vaco.ru/product/pourochnye-razrabotki-himiya-10-klass-k-umk-o-s-gabrielyana/?ysclid=mt10k65415231827031

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

o «Poccuiickasi 3JIeKTPOHHAs MIKOJa» https://cifrium.ru

o «1C:¥Ypok» https://practicum.yandex.ru

e bubtanoreka LIOK https://Mmonypoxu.pd/



https://practicum.yandex.ru/
https://моиуроки.рф/




