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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo XMMUK Ha YPOBHE CpeAHEro ooiiero odpa3zoBaHus pa3paboTaHa Ha
ocHoBe DenepanabHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoi
®enepanuny», TpeOOBaHUU K pe3yjlbTaTaM OCBOCHHs (eaepanbHON 00pa3oBaTeabHOMN
nporpaMMmbl  cpeaHero oOmero oOpaszoBanus (DPOII COQO), npencraBieHHBIX B
denepanbHOM TOCYAapCTBEHHOM oOpazoBatenbHOM cTanmapre COO, ¢ yu€rom
Konuenmuu npenogaBaHusi ydeOHOro mpeaMmera «XHUMHsS» B  00pa3oBaTeNIbHBIX
opranmzanusax Poccuiickoit ®eneparuu, peanu3yrOIIMX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpaMMbl, 1 OCHOBHBIX NOJIOKEHUN «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
®deneparuu Ha niepuos a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONpPENeTCHUI0 oOuei
CTpareruy OOy4YeHHUs, BOCIUTAHUSA U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU Y4eOHOro
npeamMera «Xumusi» 1y 10—11 knaccoB Ha 0a30BOM YPOBHE COCTAaBUJIM KOHUENTYaJbHbIE
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JIEH, COAEpKaHUs, PE3yJIbTaToB
oOyueHust U TpeOOBaHUN K YPOBHIO ITOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, MOTy4yaeMOe€ BBIMYCKHHUKaMU o001Ieo0pa3oBaTebHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM JTAllOM pealu3alldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJTIOUYEBBIX IIEHHOCTEH, MPUCYIINX IEJIOCTHON CHCTEME XMMHYECKOro O00pa3oBaHUs. OTH
[IEHHOCTH KacaloTcs IO3HAaHMUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
oO1Iel KyabTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U MPUPOIHOI cpene. Peanuzyercs xumuueckoe o0pa3oBaHre 00y4aronuxcs Ha
YpOBHE CpeaHero oOmiero o0pa3oBaHUs CpPEICTBAMU YYEOHOro mpeaMera «XUMHS,
COJIEpKAaHUE U TIOCTPOCHHUE KOTOPOrO ONPEAENIEHBbl B MPOrpaMMe MO XHUMHUU C Y4ETOM
cnenurKy HAyKd XUMHUH, €€ 3HAaYeHUs B TIO3HAHUU MPUPOILI M B MAaTEpUATLHOMN JKU3HU
oOmiecTBa, a Takke C Y4€TOM OOmMHMX I1eJell W MPUHIHUIOB, XapaKTePU3YHOIIHNX
COBPEMEHHOE COCTOSIHHUE€ CHCTEMBI cpeaHero oOmiero obpa3zoBaHus B Poccuiickoit
denepanum.

XUMHS KaK DJEMEHT CHCTeMbl E€CTECTBEHHBIX HAayK HIpaeT o0coOyl poib B
COBPEMEHHOW NHMBWJIM3AIIMU, B CO3/laHWM HOBOW 0a3bl MarepwalbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJIOCTHOTO TMPEICTaBICHNs 00 OKpYXKaIoIIeM MUpPE KaK O €AMHCTBE MPUPOIBI U YEJIOBEKa,
KoTopoe (opMUpYyeTCS B XUMUM Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKpYXaroIIero MHpa, OCO3HAHHA B3aUMOCBSI3M MEXAY CTPOEGHHEM BEUIECTB, MX
CBOICTBaMH ¥ BO3MOKHBIMH OOJIACTMH IPUMEHEHUS.

TecHO B3aMMOAEHCTBYS C JAPYrMMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOH KYIBTYphl, HEOOXOAUMBIM YCIIOBUEM YCIICITHOTO TpyJa U
KU3HU KaKoro wieHa ooOmiectBa. CoBpeMEHHasi XMMHs KaK HayKa CO3MJATeNIbHAsl, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBiieHA HAa PEIICHNE NIOOANBbHBIX IPOOJIEM YCTOMYUBOTO
pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MHIIEBOM, 3KOJOTHUYECKOU
0€30IaCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTrBercTBUUM ¢ OOIIMMU LEISIMUA U NPUHIUIIAMHU CPEIHETO OOLIEro 00pa3oBaHuUs
conepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BBI  ypOBEHb H3y4eHUS)



OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIBTYPHYIO MOATOTOBKY OOydYaromuxcs,
HEOOXOAUMYIO UM [l  BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYEHUSI B JKM3Hb COLIMYMa, MPOAOHKEHUS 00pa30BaHUsI B Pa3IUYHBIX O0NacTIX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu npeaMeTa « XUMHs» SIBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OO01Ias ¥ HeOpraHUYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUI MO HEOPTaHUYECKOW XUMHUU
(c BKIJIIOYEHUEM 3HAHUN M3 OOIIEd XMMHUU) U OpraHuyeckod xumuu. DopmupoBaHue
JAHHOM CHCTEMbl 3HAHUM MpU UIYYCHUH TpeaAMeTa 00ecrnednBaeT BO3MOXKHOCTh
pacCMOTPEHHUs BCEro MHOroo0Opasusi BEHIECTB Ha OCHOBE OOIIMX MOHATHM, 3aKOHOB W
TEOPUN XUMUHU.

Crpyktypa comepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» chopMHpPOBaHA B MPOTpaMMe MO XUMUU HA OCHOBE CHCTEMHOTO
MoJX0/a K M3YYEHHUIO yueOHOTro Marepuasia U o0yclIOBIEHA UCTOPUUYECKH 000CHOBAHHBIM
pa3BUTHEM 3HAHUM Ha ONPEACIIEHHBIX TEOPETUUECKUX YpPOBHsSIX. Tak, B Kypce
OpraHUYeCKOW XUMHUHU BEIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEeOpuuU
CTPOCHUSI OPraHMYECKUX COCAWHEHUM, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX W
AJIEKTPOHHBIX TMPEACTABICHUM O cTpoeHuH BemiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXHBIX OHOJIOTHYECKU
aKTUBHBIX COeIMHEHUU. B Kypce opraHmyeckod XWMHUHU TOJYyYalOT Pa3BUTHUE
chopmupoBaHHbIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEPBOHAYATIBHBIC
NPEACTABICHUSI O XUMHYECKOW CBsI3M, KIacCU(PUKAIIMOHHBIX TIPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU pEeaKIIuu.

[Tox HOBBIM yTJIOM 3pEHUS B IIPEAMETE « XUMHS» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYCHHBI Ha ypOBHE OCHOBHOIO 00IIero oOpa30BaHHUS TEOPETUUYSCKUN Marepuayl u
(bakToNIOrHYeCcKrue CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakimuu. Tak, B 4aCTHOCTH, B
kypce «OOmas u HeopraHudeckas XHUMHS» OOyUYarOIIUMCS  MPEIOCTaBIISCTCS
BO3MOXHOCTh OCO3HAaTh 3HAYCHHUE IEPUOJAMYECCKOTO 3aKOHA C OOIIETCOPETUUECKUX H
METOIOJIOTHYCCKUX TTO3MINH, NIyO)Ke MOHATh UCTOPUUYECKOE M3MEHEHHE (YHKIIMA ATOTO
3aKOHA — OT 0000MIIaroNIel 10 OOBSICHSIONEH U TPOTHO3UPYIOIICH.

Ennnasg cucrtemMa 3HaHMKW O BaXHEMIIMX BEIIECTBaX, HX COCTaBE, CTPOCHHH,
CBOMCTBAX W TMNPUMEHECHUH, a TAaKXKE€ O XHMHYECKHUX PEaKIUiIX, HX CYIIHOCTH U
3aKOHOMEPHOCTAX IpOTeKaHus AomojiHseTcss B Kypcax 10 m 11 kiaccoB aneMeHTamMu
CONIEpKaHUs, UMEIOIIUMU KYJIBTYPOJOTHYECKUA M TPUKIAJIHOM XapakTep. ITH 3HAHUS
CITOCOOCTBYIOT IOHMMAHHIO B3aMMOCBS3W XUMHH C JIPYTUMH HayKaMH, PAacKPBIBAIOT €&
pOJIb B TIO3HABAaTEIBHONW M TIPAKTUYCCKOM JEATECIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXKEHHUS K IMPOIECCY TBOpUECTBA B 00JIACTM TEOPUM U MPAKTUYECKUX
MPUIIOKCHUNW XUMHUM, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOjeMax, CBA3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBATH
nH(pOpMAIMIO U TPUMEHATH €€ IS TIOTIOJTHEHUS 3HAHWK, PEIISHUS] MHTCIUICKTYaJIbHBIX U
AKCIIEPUMEHTAJIBHBIX MCCIIEAOBATEILCKUX 3aad. B 1emom  coaepkaHue y4eOHOTo
npeaMeTa «XHMHS» JaHHOTO YPOBHS H3YYEHHsS OPHCHTHPOBAHO Ha (OPMHUPOBAHHUE Y
00yJaIOIIMXCsI MUPOBO33PEHYECKOM OCHOBBI 11 MOHUMAaHUSA (HUIOCOPCKUX UICH, TaKUX
KaKk: MaTepualibHOE  €IMHCTBO  HEOPraHMYECKOr0 W  OPraHMYeCcKOro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTh



MIPUPOIHBIX SIBICHUA MyTEM SKCIIEPUMEHTA W PEIICHUS MPOTUBOPEUU MEXKIy HOBBIMU
dbakTaMu U TEOPETHUUECKUMH MPEANOChUIKAMU, OCO3HAaHUE POJM XUMHUU B PEUICHUU
AKOJIOTMYECKUX MpoOJieM, a Takke MNpodsieM COEpeKEeHUs] PHEPreTUYECKUX PECypCOB,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaT€pUAJIOB.

B mnnane pemieHus 3amay BOCHUTAHUS, PA3BUTHS M COLMATM3AMKN O0YYaIOIIUXCS
MPUHATHIC TPOTPAMMOI IO XUMHUHU TTOIXOMIBI K OTPEICICHUIO COAEPIKAHUS B TTOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCABHBIX YYEOHBIX JCHCTBUIA,
MMEIONIUX 0a30BOE 3HAUCHHE [JISl PA3IUYHBIX BUOB JCSATEIBHOCTH: PEIICHUS MpoOieMm,
MOUCKA, aHajiu3a U 00paboTKu MH(OpMaAIMK, HEOOXOAUMBIX I MPUOOPETEHHS OIbITa
MPAKTUYECKOM W UCCIEAOBATEIbCKOW JEATeNbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B
MO3HAHUU XHMHH.

B npakTuke mpenogaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHusl,
TaKk U Ha YPOBHE CpeaHero oliiero oOpa3oBaHUs, MPU OMPEACIICHUH COMAEpKaTeIbHON
XapaKTEPUCTUKH 11eJIel U3yueHUsl TIpeAMeTa HapaBJICHUEM MMEPBOCTEIICHHON 3HAUUMOCTH
TPAAUIIMOHHO TPU3HAETCS (HOPMUPOBAHME OCHOB XUMHUUECKOW HAyKHM Kak oO0JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOMN JEATEILHOCTH YEJIOBEKA U KaK OJTHOTO W3
KOMITOHEHTOB MHPOBOH KyiabTypbl. C METOIWYECKON TOYKU 3pPEHUS TaKOW TMOAXOJ K
OTIPEICTICHUIO TIeJIeH N3YUYEeHUs MPeMeTa SIBIISICTCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO JaHHOM TOUYKE 3PEHUS TJIaBHBIMU IESIMH U3Yy4YEHUS MpeaMera «XuMUs»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBisIrOTCS !

e GopMHUpPOBaHHE CHUCTEMbl XMMHYECKMX 3HAHUW KaK BaKHEHUIIEH COCTaBISIOIICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOM Jiekar KIIOYEeBBIC
NOHSTHS, (yHIaMEHTAJIbHBIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOCHHE M MOHUMAHUE CYIIHOCTU JOCTYIHBIX 000OIIEHUIT MUPOBO33PEHYECKOTO
Xapakrepa, O3HaKOMJICHUE C UCTOPUEH X Pa3BUTHS U CTAHOBIICHUS;

e (opmMupOBaHME U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB
U XUMHYECKUX  PpEaKiud, HEOOXOMUMBIX Il  MPUOOpPETeHHS  yMEHHWI
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SIBICHHM, UMEIONIMX MECTO B
MPUPOAE, B MPAKTUUECKOU U TTOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH M CIOCOOOB JACSATEIHHOCTH, CBS3aHHBIX C HAONIOACHUEM H
00BSACHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIFOICHUEM IIpaBWil 0€301acHOTo
oOpalleHusl ¢ BEeNeCTBaMHU.

Hapsimy c »Tum, comepxarenbHas XapaKTepUCTHKA Ieled W 3amad W3YYCHHS
mpenMera B MporpaMMe MO XMMHUU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CcpeAaHero oOmiero ooOpasoBanus. Ceromns B
MpernofaBaHUU XUMHH B OOJNBIICH CTENEHH OTHAETCS MPEANOYTeHHE TMPAKTHIECKOU
KOMITOHEHTE COfep)KaHus OOy4YeHUs, OPUEHTHPOBAHHON Ha TOJTOTOBKY BBIMYCKHUKA
o01meo0pa3oBaTeIbHON ~ OpPraHW3ally,  BIAJCIONIET0 HE  HAOOpOM  3HAHWMA, a
(GYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHSIMU aKTUBHOTO TTOTYYCHUS
3HAHWWA W IPUMEHEHUS UX B PEATHHON KU3HH JIJISl PEIICHUS MPAKTUYSCKHUX 3a/1a4.

B cBs3u ¢ 3TEM Tipu M3ydYeHHH TpenMeTra «XUMHS» JOMHHHPYIOIIEe 3HAYCHUE
MPUOOPETAIOT TaKKE e U 3a7]a9H, KaK:

amanTanysi OOyYaloIMUXCS K YCIOBHSIM JTWHAMUYHO PAa3BUBAIONIETOCS MHPA,
(dbopMUpOBaHUE WHTEIUICKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOW K CamMOOOpa30BAHMIO,



COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHUEM;

(opMupoBaHHE y OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
MMEIOIMX YHUBEPCAJIbHOE 3HAYEHUE ISl PA3IUYHbIX BHJIOB JIE€ATEIBHOCTU: pPEUICHUs
npo0OseM, MOKUCKa, aHalin3a U 00pabOTKU MH(OpMAIUU, HEOOXOIUMBIX ISl TPUOOPETEHUS
OMbITA JIEATENbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XUMUU, a TAKXKE JJIs
OLICHKM C TO3MIMI HKOJIOTrMYeCKOor Oe30MacHOCTH XapakTepa BIMSHUS BEIIECTB U
XUMHYECKUX MPOLECCOB HA OPraHU3M YeJIOBeKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHbIX M  TBOPYECKHUX
crnocoOHOCTeH O00ydyaromuXcsi: CHOCOOHOCTHM CaMOCTOATENbHO NPHOOpEeTarb HOBBIE
3HaHMSI MO XHMHHM B COOTBETCTBHM C >KM3HEHHBIMH TOTPEOHOCTSMHU, HCIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIA MOMCKA M aHaliu3a yueOHOW U Hay4yHO-
NOMYJSIPHON HHPOPMALIMK XUMUYECKOTO COIePKAHUS;

(dopMUpOoBaHME W pa3BUTHE Yy OOYyYalOIIMXCS AaCCOLMATUBHOIO M JIOTHYECKOIO
MBIIIJIEHUS,, HAOJIONATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOUMbI, B YaCTHOCTH, NpPH IUIAHUPOBAHMUM M TMPOBEACHUM XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs yOoeKIEHHOCTH B TYMaHUCTHYECKOW HANpaBIECHHOCTH
XUMHHM, €€ BaXHOW POJIM B peEHIeHUMH [IOOaNbHBIX MPOOJIeM palMOHAIBHOTO
OPUPOJOTIONB30BaHUS, TOMOJIHEHUSI  DHEPreTHUYECKUX PECypcoB M COXpaHEHUs
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEHKHOT0 OTHOIIEHUS K MPUPOJIE
U CBOEMY 37I0POBbIO, a TAK)KE€ NMPUOOPETEHUS ONBbITA MCIIOJIb30BAaHUS MOJYYEHHBIX 3HAHUM
JUI TPUHATUS TPaMOTHBIX PEIIEHUH B CUTyalUsX, CBSA3aHHBIX C XHUMHYECKUMHU
SBJICHUSIMHU.

B yueGHOM mnnaHe cpemgHero o0miero odpa3zoBaHMs MpeAMET «XUMHUS» 0a30BOTo
YPOBHSI BXOJUT B COCTaB IpeaMeTHON 00nacT «EcTecTBEHHO-HAayYHbIE TPEIAMETBI».

OO111ee yncao 4yacoB, OTBEAEHHBIX IS U3YUEHUS XUMHUH, Ha 6a30BOM YpOBHE

cpenHero obiiero oopa3zoBaHus, cocTaBiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac B

Henento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COAEP) KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0OCHOBBI OPraHNYeCKOl XUMHUM

[Ipenmer opraHnyeckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOITYUYEHUU
HOBBIX BEIIECTB M MAarepuajoB. TeopHs CTPOEHHsS OpPraHWYECKUX coequHeHnid A. M.
bytnepoBa, €€ ocHOBHbIE MoOJIOKeHUA. CTPyKTypHbIE (OPMYIIBI OpPraHUYECKUX BEILIECTB.
I'omonorust, n3oMepusi. XuMHUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OAMHApHbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o  kinaccudukanuum  opraHudeckux  BemecTB.  Homenkiarypa
OpraHMYECKHUX COEIMHEHUN (CUCTEeMaTH4ecKkas) W TPUBUAJBHBIE HA3BaHUS Ba)KHEHIIUX
peICTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB.

DKcrepuMEHTalIbHbIE METOJbl M3YUYEHHUs BEUIECTB U MX MPEBPALICHUN: 03HAKOMIICHHE C
o0Opa3liaMi OPraHMYeCKHX BEIEeCTB U MaTepuajaMy Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpraHMYECKUX BEIIEeCTB, HAOIIONIEHHE U ONHCAHWE JEMOHCTPAIMOHHBIX OMBITOB IO
NPEBPAIEHUIO OpPraHMYEeCKHUX BEIIECTB MpH HArpeBaHuM (IJIaBjIeHUE, OOyIIIMBaHHE U
rOpeHue).

Yriesonopoast

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKHM psiA. MeTaH W 3TaH — mpocTeilime
NPEICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBAa (pEaklMH 3aMelIeHUs U
TOpPEHUs ), HAXOXKIEHUE B MIPUPOJIE, TOITYUYEHHE U IPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. DTWIEH U IPOMMWIEH — MPOCTENIINE
NPEICTABUTENN AaJKEHOB: (pU3MYecKhue M XUMUYECKHE CBOMCTBA (peakiMu TUIPUPOBAHUS,
rajoreHUpOBaHus, TUaparTaluy, OKACICHHS U MOJIMMEPU3ALIUN), TTOJIyYEHNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHUIINE XUMHYCCKHUE
CBOMCTBA (peakuus nonumepusanun). [lonydeHne CHHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUH psia. ALETUICH —
NPOCTEUITIUN TPENCTABUTENh AQJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKUE W XUMHUYECKHE
CBOMCTBA (peakuuu TMAPUPOBAHMS, TaJIOTEHUPOBAHUSA, TUAPATALIMU, TOPEHUS), NOIyUEHUE U
MIPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (pU3MUYECKHE W XHUMUYECKHE CBONCTBA (peakiuu
rajoreHUpOBaHUS W HUTPOBAHUA), MOJyYEHUE U NpHUMEHEHUe. lonyon: cocmas, cmpoemue,
Qu3zuyeckue u xumuueckue ceoUCmaa (Peakyuu 2ail02eHUPOBaHUs U HUMPOBAHUS), NOJYUeHue U
npumenenue. TOKCMYHOCTh apeHOB. [eHeTnueckass CBA3b MEXKIY YIIIEBOJOPOIAMH,
MPUHAJICKAIIMMU K Pa3IUYHbIM KJIaccaM.

[IpuponHeie UCTOUHUKH yriieBOAOpoAoB. [IpuponHblii ra3 u monyTHble HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenume. CrnocoObl miepepaboTKu HepTH: TEpPEeroHKa, KPEKUHT
(TepMuUecKkuil, kKaTanuTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE
B MMPOMBIILJIEHHOCTH U B ObITY. KaMEeHHBIN Yrojib U MPOAYKTHI €ro nepepadoTKu.

DKCIepUMEHTAJIbHbIE METOJbl U3YYEHHs BELIECTB M MX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3laMu I1acTMace, Kay4ykoB U pe3uHbl, koimekiuu «Hedtb» u «Yroib», MogeaupoBaHue
MOJIEKYJI YITIEBOIOPOAOB M TIaJOr€HONPOU3BOIHBIX, NPOBEACHUE MNPAKTUYECKON paOOTHI:
MOJIyYE€HHE 3TUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Boluncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WK MPOAYKTOB PEAKIIUH).

Kucnopoacoaep:kamue opranudeckne coeJHHEHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHOI M 3TAHON: CTPOEHUE, (U3MYECKUE U
XUMHYECKHUE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJIaMH, TaJOr€HOBOJOPOAaMHU, TOPEHUE),
IIpUMEHEHHe. BomopoaHbie CBA3M MEXAY MOJEKYlIaMHU CHOUPTOB. JleHdcTBHE MeTaHoIa WU
ATaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroatoMHble CHUPTHL. DTWICHIIMKOAb W TJIUIEPUH: CTpOEHUEe, (PU3NUECKUe U
XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIETIOYHBIMU METAJUIAMH, KaueCTBEHHAs! PeaKlMs
Ha MHOIOaTOMHbIe cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue muuepuHa U
ATUJICHIIIUKOJIA.

@deHo: CTpPOECHHE MOJIEKYINbI, (U3NYECKMEe M XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue Gpenona.

Anbaerunsl U kemowusi. DopmanbAeruj, aueTaidbleruja: CTpoeHHue, (U3HUECKUEe Hu
XUMHUYECKHUE CBOMCTBA (pEakiMu OKHUCIICHUS U BOCCTAHOBJIEHHUS, KA4€CTBEHHBIC PEAKIIUH),
MOJTy4eHUE Y IPUMCHECHHUE.

OnHOOCHOBHBIE MpeebHbIe KapOOHOBBIE KUCIOThl. MypaBbHHAS U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (U3MYEeCKue M XHMHYECKHE CBOICTBa (CBOMCTBa, 00IIME JUIsl Kjacca KHUCIHOT,
peakius dTepuduKaiym), norydeHue u npumenenne. CteapuHoBasi U OJICUHOBAsT KUCIOTHI KaK
MPEICTAaBUTEIN BBICIINX KapOOHOBBIX KUCJIOT. Mblja KaK COJM BBICHINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JEHCTBHE.

Crnoxxnble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIH3 CIOKHBIX 3PUPOB.
Kupsl. 'maponus xupos. [IpumMenenue xupoB. bruonornyeckas poiib KUPOB.

VYrieBosl: cocTa, KiaccupUKalus yriaeBoaoB (MOHO-, IU- U Tofucaxapusl). [roko3a —
IPOCTEHIITUN MOHOCAaXapHl: OCOOEHHOCTH CTPOCHUS MOJIEKYIbI, (PU3NYECKUe U XUMHUUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcugoM meau(ll), okucieHme aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBiIEeHHME, OpOKEHHE TIVIIOKO3bI), HAXOXKJIEHHWE B TMPUPOIE,
npuMeHeHue, Ouonoruueckas poib. Dotocunte3. OpyKTo3a Kak U30MEpP TITIOKO3HI.

Kpaxman u nemntono3a kak npupoanbie noaumepsl. CTpoeHue Kpaxmala U HEeJUTIOI03bI.
®u3nuecKre U XMMHUYECKHE CBOMCTBA Kpaxmada (TUIpOJIn3, KAUeCTBEHHAs pEaKLUsI C HOJOM).

OKCIEpUMEHTAJIbHBIE METOAbl WM3YUYEHHsI BEUIECTB M WX MPEBpALICHUN: IMPOBEICHHE,
HAOJIIOZICHUE W OMUCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAa4eCTBEHHBIC
peaKkuuu OJHOATOMHBIX CHUPTOB (okucieHue 3TaHona okcuaoMm Menu(ll)), MHOroaTOMHBIX
CUpTOB (B3amMmojeiicTBUe muiepuHa ¢ ruapokcugom menu(ll)), ampaeruaoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l) m rumpokcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOAOM), IPOBEICHHUE NPAKTHUYECKONW pabOoThI: CBOWCTBA pPacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Boluncnenuss 1Mo ypaBHEHUIO XHMHUYECKOM peakuuu (Maccbl, 00ObEMA, KOJIWYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TI0 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).

AzoTconepkaliyue OpraHn4ecKie COeIUHEHUS.

AMHHOKHUCTIOTBI Kak am(OTepHble OpraHuYecKue coeauHeHus. DPuznueckue U
XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpuUMepe MIUlKHA). buonormyeckoe 3HaYEHUE
aMUHOKUCIOT. [lenTumasl.



benku kak nmpupoaHbIe BBICOKOMOJEKYIsipHblE coeAauHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHAsl CTPYKTypa OenkoB. XHMHUYECKUE CBOMCTBa OENKOB: THAPOJIN3, JI€HATypauus,
KaueCTBEHHbIE PEaKI[MU Ha OEITIKH.

DKclepuMEHTaJIbHbIE METOJbl M3yY€HHUs BEIIECTB W HUX MPEBpAIlCHHI: HAOIIOAEHUE U
ONMMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypanus OEJKOB IMpU HarpeBaHUU, LBETHHIE
peakiuu OeIKoB.

BricokoMoJIeKyJIIpHBbIE COeIMHEHUS

OCHOBHBIE MOHATHSI XMMHH BBICOKOMOJEKYISPHBIX COCAUMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MNOJMMEpHU3ALMH, CPEeIHssl MOJIeKylsipHass macca. OCHOBHbBIE
METO/[bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUM — MOJIMMEPU3ALIUS U TOJTUKOHICHCALIMSL.

DKclepuMEHTaNIbHbIE METOJbl U3YYEHUS BEUIECTB U MX MPEBpPALICHUN: 03HAKOMIICHHE C
oOpa3iaMu NPUPOAHBIX U KICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayqyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHbIX CBsI3el MPU M3YYEHHH OpraHudeckoi xumuu B 10 kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U
NOHSITUM, SBISIOIIMXCS CHUCTEMHBIMU JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBICHUE, HAy4YHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KiacCU(UKalMs, TEePUOAUYHOCTh, HAOIIONEHUE, H3MEpPEHUe,
HKCIIEPUMEHT, MOJICTUPOBAHUE.

®usuka: wmarepusi, HHEPrus, Macca, aroM, OJEKTPOH, MOJIEKYJd, HSHEPreTUYECKH
YPOBEHb, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, (U3NYECKHUE BETUYMHBI U
€IMHULBI UX U3MEPEHUSI.

buonorus: xnerka, opranusm, o6uocpepa, oOMeH BelIeCTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTHUBHBIE BeleCTBA (O€JIKH, YITIEBOABI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE IOPOABI, TIOJIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKTHI, OCHOBBI PallMOHAILHOTO NMUTAHUS, MOIOILIUE CPEJCTBA,
JEKapCTBEHHbIE UM KOCMETMYECKHE IIperaparbl, MaTrepuajbl W3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHH

XUMHUYECKUIl 3JeMeHT. AToM. fnpo aroMa, H30TONBL. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTUYecKre YpOBHHU, IOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- 3nemMeHThl. OCOOEHHOCTH
pacmipeneseHus: AIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIE€MEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DJNeKTpoHHas KOH(UTypalus arToMOB.

Ileppuonnueckuit 3axkoH u llepuomnueckas cucrema xumudeckux sieMmeHToB /[l .
MenneneeBa. CBsi3b MNepUOAUYECKOrO 3akoHa U llepuomuueckold CHUCTEMBI XUMHUYECKUX
anemeHToB [[. V1. MeHneneeBa ¢ COBpeMEHHON TeOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XHMHUYECKUX DJIIEMEHTOB U O0Opa3yeMblX UMHU MPOCTBIX U CIOXKHBIX
BEILIECTB IO TPyNHIaM U rnepuoaam. 3Hau€HUEe MePUOANYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHYECKOW CBSI3M (KOBaJ€HTHAas
HEMOoJIsIpHAasl U MOJIsIpHasi, UOHHAs, MeTajuindeckas). Mexanu3Mbl 00pa30BaHUsl KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DIEKTPOOTpUIATENBLHOCTh. CTENEHb OKUCIICHUA. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHMS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THUIIA
KPUCTAJJINYECKON PEIIETKHU.

[TonaTue o aucnepcHbIX cucremax. ICTHHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. MaccoBasi 10Jis
BEIIIECTBA B PACTBOPE.

Knaccuduxanus Heopranudeckux coeauHeHuil. HomeHkmatypa HeEOpraHUYeCKUX
BelIeCcTB. [eHeTMUecKass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAICKAINUX K PA3IAYHBIM
KJIacCaM.

Xumuueckas peaknus. Krnaccupukanus XUMUYECKMX pEakUMid B HEOPraHUYECKOW u
OpraHNYeCKOW XMMHUHU. 3aKOH COXPAHEHHUSI MACChI BEIIECTB, 3AaKOH COXPAHEHUS U MIPEBPAIICHUS
SHEPrUU MPU XUMUYECKUX PEAKIIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOparuMble peaxkiyuu.
Xumuueckoe paBHoOBecHe. DAKTOPHI, BIMSAIONIME HA COCTOSSHUE XUMHUUYECKOTO PABHOBECHS.
ITpuniun Jle larense.

OnekrponuTudeckas auccounanuss. CunbHble U cliadble 37eKTposnuThl. Cpesa BOTHBIX
pacTBOPOB BEILIECTB: KHUCIasi, HEUTpaabHas, EI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.

OKCIEPUMEHTAIBHBIE METO/bl M3YUYCHMS! BEILIECTB W MX MPEBPAIICHUM: HEMOHCTpAIUs
tabmun «llepuonnueckas cucrema xumuueckux snaemeHtoB JI. M. MenpaeneeBa», uzydeHue
MoJIelel KPUCTAJUIMYECKUX PpeIETOK, HAONIONEHUE U OIMCAHME JIEMOHCTPAI[MOHHBIX U
1a00paToOpHBIX OMBITOB (pa3fioKeHHE MEPOKCHIa BOAOpPOIa B MPUCYTCTBUU KaTajiau3aropa,
ONpeJEeTIEHNE CPEAbl PACTBOPOB BEUIECTB C MOMOIIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEAKLINN
MOHHOTO OOMEHa), MpPOBEACHUE MPAKTHUYECKOW paldoThl «BnusiHue paznuyHbiXx (akTopoB Ha
CKOPOCTb XUMHYECKOUN pEaKLIUM».

Pacuérnble 3amaumn.

Pacuérel 1o ypaBHEHUSM XUMUYECKUX pEaKUud, B TOM YHCIEC TEPMOXHUMHUYECKHUE
Pacy€Thl, pacYEThI C UCIIOJIB30BAHUEM MOHATHUS «MAaccOBasi 0JIsl BELIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxxenme HemetamuioB B llepuogmueckoit cucreMe XUMHYECKHX
anemenToB J[. M. MeHneneeBa M OCOOCHHOCTH CTPOCHHS aroMoB. (DU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJUTOTPOIHS HEMETAIUIOB (Ha IpUMeEpe KUCIOpoaa, cepbl, pocdopa u yrieposa).

XVWMHUYECKUE CBOMCTBA BXKHEWIIMX HEMETAJIOB (TajoreHoOB, cepbl, a3oTa, (ocdopa,
ymepoga M KpPEMHHsS)) M HUX COCIUHEHHH (OKCHUIOB, KHUCIOPOACOAEPKAIIUX KHUCIOT,
BOJOPOIHBIX COCAUHCHMUI).

[IprMeHeHne Ba)XHENIIINX HEMETAIUIOB U UX COCMHECHUM.

Meramnsl. [lonoxenne meramioB B [lepuonndeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOSHHUS JICKTPOHHBIX 000JI04eK aTOMOB MeTailioB. OOmiue
dusnueckue cBoiicTBa MeTauioB. CIUTaBbl METAIUIOB. DJICKTPOXUMUYCCKHUNA Pl HAIPSIKCHHM
METAaJIOB.

XUMHUYECKHE CBOMCTBA BaXXHEWIIMX METAJUIOB (HATpWi, Kajdud, KaJdblIMM, MarHui,
aJIIOMUHUM, ITUHK, XpOM, JKeJIe30, MEJIb) U UX COCTUHEHUM.

OO6urue crocoOs! MonyyeHust MeTalyioB. [IpuMeHeHre MeTaIoB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJNIBHBIE METOJAbl HW3YyYCHHS BEIIECTB W MX NPEBPALICHUN: W3YYCHHUE
KOJUIeKIMU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEUICHHUE 3KCIEPUMEHTATbHBIX
3aja4, HaONMOAEHWE U  ONUCAHME JEMOHCTPALMOHHBIX U  J1aOOpPAaTOPHBIX  OMBITOB



(B3anMOJeCTBUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KUCIOT M IIEJI0YeH, KaueCTBEHHbIE
peaKIuy Ha KaTUOHBI METAJLJIOB).

PacuéTtHnie 3amaun.

Pacuétsl maccel BemecTtBa wid 0oObEMaA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEHIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHs 4 JKU3Hb

Ponb xumuu B 00ecrieueHnH YKOJOTUUECKOM, IHEPreTUYECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTUU MenuIuHbL. [lOHSTHE O HaAy4YHBIX MeETOAaX IMO3HAHUS BEHIECTB M XUMHUYECKUX
peaKum.

[IpencraBnenus 00 OOMIMX HAyYHBIX MPUHIUMIAX [POMBIIUICHHOTO MOJIYyYEeHUS
Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MAaTE€pUANIOB: Ba)KHEWINIME CTPOUTEIBHBIE MaTepUallbl,
KOHCTPYKITMOHHBIE MaTepHuajbl, KPacKH, CTEKJIO, KepaMHKa, MaTepuajbl sl AJICKTPOHUKH,
HaHOMAaTepUaJIbl, OPraHNUECKUE U MUHEPAIbHBIC YIOOPEHUS.

XuUMHUST U 37I0pOBbE 4YEJIOBEKA: IMpaBHWJIa HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IMPEMaparos,
npaBuia 6€30MacCHOTO UCTIOIB30BAHUS TIPENAapaTOB OBITOBON XMMHUU B MIOBCETHEBHOMN JKU3HHU.

MexrpeaMeTHbIE CBS3H.

Peanuzanusi MeXXNpeIMETHBIX CBSI3€H MPU M3YYCHUU OOIIel U HEOPraHWYECKONH XUMHUU B
11 Kkmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUW, TaK W TIOHATHH, SBISIOMIMXCA CHUCTEMHBIMU JJIi  OTJAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAy4YHOTO IIUKJIA.

OO6mue ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4YHBIM (akKT, TUIOTE3a, 3aKOH, TEeOopus,
aHalvi3, CHHTE3, KiaccHuUKausi, TNEPUOJUIHOCTh,  HAOJIOACHUE,  DKCIICPHUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®dusuKa: Marepus, dHEPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaInoaKTUBHOCTb, MOJICKY/IA, SHEPTETUUECKHUI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperarnoe
COCTOSIHHE BelIeCTBa, (PM3UICCKUE BETUYNHBI U €UHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: xnmerka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTaMHUHBI, OOMEH BEIICCTB B OpraHU3ME.

I'eorpadusi: MuHEpaIbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIC UCKOMTAEMBbIE, TOIIJIUBO, PECYPCHI.

TexHonorus: XUMHAYeCcKast MIPOMBIIIIEHHOCT, MeTaJuTyprus, MIPOU3BOJICTBO
CTPOUTETBbHBIX MarepuaosB, CEIIBLCKOXO3SMCTBEHHOE MPOU3BOJICTBO, TTHIIEeBast
MIPOMBIIIIJICHHOCTD, (hapMaIleBTUYECKasi IMPOMBIIUICHHOCTh, ITPOM3BOACTBO KOCMETHUYCCKHUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTECXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMU A

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOEHHS OOYYarOUMUCS
MIporpaMM CpeHero o0I1Iero 0opa3zoBaHus (TUUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM ).
HayuyHo-MeTonnueckoil OCHOBOM Juisl pa3pabdOTKHU IUIAaHUPYEMBIX pEe3YyJIbTaTOB OCBOEHUS
MPOrpaMM CpeHero ooiero o0pa3oBaHus ABISETCA CUCTEMHO-AEATENbHOCTHBIN MOIXO]I.

B cooTBeTCTBUM C CHCTEMHO-AESATENBHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yAbTaTOB OCBOEHUS MpeaMeTa «XHMHs» Ha YPOBHE CpeAaHero oolumiero oOpa3oBaHUs
BbIJIEJICHBI CJIEAYIOIINE COCTABISIONINE:

O0CO3HaHHE OOYYAIONTUMUCS POCCUUCKON TPa)KJaHCKON HUJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEICHUIO;

HaJIM4Khe MOTUBALMU K 00Y4YEHHIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
[IEHHOCTEH M UCTOPUUECKUX TPATULIMKA 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIMUXCSI PYKOBOJCTBOBATHCS B CBOEU JI€ATENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHU, MPUCYUIUMHU LEIOCTHOH CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJM4YKUe MPABOCO3HAHUS JKOJIOTMYECKONW KYIBTYpbl M CIIOCOOHOCTH CTaBUThH €U U
CTPOWTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yabTaTbl OCBOCHHS IpeameTa «XUMHUS» JOCTUTAIOTCS B E€AUHCTBE
y4eOHOM ¥ BOCIUTATENILHOW JIESITEIIBHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMH,
COIIMOKYJBTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU W HJI€alaMUd POCCUHCKOTO
IpaXKJaHCKOTO O0O0IecTBa, MPHUHATHIMU B OOIIECTBE HOPMAMHU M IpaBUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIIMMHM ~ TPOIIECCaM  CaMOTO3HAHUS, CaMOpa3BUTHS U  HPABCTBEHHOIO
CTAHOBJICHUS TUYHOCTH OOYYArOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUSA NMPEAMETa «XUMUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OMbITA TO3HABATENILHON M TPAKTHUYECKOW JAESITENIbHOCTH OOYyYaloUIUXCs IO peanu3aluu
IPUHSITHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa’KaIaHCKOr0 BOCIIUTAHUS .

OCO3HaHUs 00Yy4arOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUs
K 3aKOHY M IPaBOIOPALIKY;

IIPEJICTABIEHUS O COLMAJIBHBIX HOPMAaxX M IPaBHUJIAX MEXKIMYHOCTHBIX OTHOLIECHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTH IMpPH CO3JaHUU Y4EOHBIX
[IPOEKTOB, PEIICHHH Y4YEOHBIX M II03HABATEJIBHBIX 33J1a4, BBIIOJIHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CHOCOOHOCTM TOHHMMATh W NPUHHMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
APYTUX MPU aHAJIM3€E Pa3IMYHBIX BUAOB yUeOHOM NEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBaXEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOIO NPUMEHEHUS
XHUMHH, OCO3HAHHSI TOTO, YTO AOCTHIKEHUSI HAYKH €CTh PE3YJIbTaT JUIMTEJIbHbBIX HAaOIIOIEHUH,
KPOMNOTJIMBBIX IKCIEPUMEHTAIILHBIX TOMCKOB, IOCTOSIHHOTO TPYNa YYEHBIX U MPAKTHKOB;



WHTEpeca U TIO3HABATENIbHBIX MOTHBOB B TIOJYYCHHH M TMOCIEAYIONIEM aHalu3e
nH(popMannK O MEePEOBBIX JOCTUKEHUSIX COBPEMEHHON 0T€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHNUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallud, CBSI3aHHBIE C XUMHUUYECKUMH SIBICHUSIMU, H
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEACHUE WU TOCTYIKM CBOMX TOBAPUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEICTBUI ITUX MOCTYIIKOB;

4) gpopMupoBaHUs KyJIbTYPbI 310POBbA:

MOHUMAaHUSI IIEHHOCTEW 3J0pOBOTO W 0Oe30macHoro ofpasa >KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U MICUXUUECKOMY 3JI0POBBIO;

coOmofieHrs MpaBwil 0€30MacHOTO OOpallleHus ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHUS 1IEHHOCTH TPAaBUI HHAWUBUIYAJTBHOTO M KOJUIEKTUBHOTO 0€30MMacHOro
MOBEJCHUS B CUTYAIIMSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JTIOCH;

OCO3HAHMsI TIOCJICICTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHNOTPeOJICHUS aJIKOTOJI,
HApPKOTHUKOB, KypEHHUS);

5) TpynoBOro BOCIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEO0BATEIBCKON JEATEeIbHOCTH,
0O0I1IECTBEHHO TOJIC3HOM, TBOPUECCKOM U IPYTUX BUJIAX JNEATCIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE€ Y4YacTHE B pPEIICHUWU MPAKTHUYECKHX 3aJa4 COLMAIbHOMN
HaMpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3inyHOro pojia, B TOM YHUCIEe Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUN MO0 XUMUH;

YBaXEHUS K TPYLY, JIFOAAM TPyJa U PE3yJbTaTaM TPYIOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJIbHOM TpaeKTOpUH OOpa3oBaHUs,
Oynymiedt mpodeccuu H peanusalid  COOCTBEHHBIX JKM3HCHHBIX TIUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEH 001IIeCTBa;

6) 5K0/J10rN4eCcKOro BOCIMTAHUA:

HKOJIOTMYECKH  11e71eCO00pa3HOr0  OTHOIIEHUS K  TMPUPOAE, KaK  HCTOYHUKY
CYILLECTBOBAaHUS KM3HU HA 3E€MIIE;

MOHUMaHUS  TI00ANBHOTO  XapakTepa  JKOJIOTHYECKUX  MpoOJieM,  BIUSHUSA
AKOHOMHMYECKHX MPOIECCOB HA COCTOSHUE MPUPOAHON U COLIMAIBHOMN CPEJIbI;

OCO3HAHUS HEOOXONMMOCTH WCIOIB30BAHUSA JIOCTHKCHUN XUMHH IS pEHIeHUsS
BOIIPOCOB PallMOHAIBLHOIO MPUPOAOTIOJIb30BAHNS;

AKTUBHOTO HENPUATUA JCUCTBUW, MMPUHOCIIIUX BPEI OKPYKAIOLIECH MPUPOIHON Cpeae,
YMEHUS MIPOTHO3UPOBATh HeOIaronpusiTHbIE HKOJIOTUYECKHE MOCJEACTBUSA
NpEeINPUHUMAEMBIX JEUCTBUN U TPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpbl, OMbITA
NEATENIbHOCTH HJKOJIOTUYECKOM HampaBI€HHOCTH, YMEHHS PYKOBOJICTBOBATbCS HUMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOW MPAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO MPOTUBOCTOSATH UJICOIOTUU XeMOpOoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hopMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU U OOIIECTBEHHOM MPAKTUKH;



MOHUMaHUS CHEIU(PUKH XUMHUU KaK HayKH, OCO3HaHUsl €€ poiu B (OPMUPOBAHUU
pPalMOHAJIBHOTO  HAY4YHOI'O  MBIIIJIEHUS, CO3JaHMM LEJOCTHOIO MpeJCTaBiIeHUus 00
OKpYy’KalollleM MHpE Kak O EJUHCTBE IIPUPOABI U YEJIOBEKAa, B IIO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEHN U PELIEHNU POOJIEM COXpaHEHUs TPUPOTHOIO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JIJIi COBPEMEHHOM LMBUIIM3ALMU: B €€
I'YMaHUCTUYECKOM HANpaBJIE€HHOCTH U Ba)KHOH pOJIM B CO3aHUM HOBOM 0a3bl MaTepHaibHOU
KYyJABTYpbl, PEIIEHUH [00aJbHBIX MpPOOJEM YCTOMYMBOIO pa3BUTUS 4YEJOBEYECTBA —
CBIPbEBOM, HHEPreTHUYECKOM, TMHUIEBOM W HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00ECIIEYEeHUH YCIOBUN YCIEIIHOTO TPYAAa U SKOJOTMYECKH KOMQPOPTHOU KU3HU
KayKJIOTO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTU: IIOHMMAaHMUS CYLIHOCTM METOAOB II03HAaHMS,
UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS
JUIsL aHaiu3a U OOBACHEHMS SBICHHM OKpPYXAIOMIEr0 MHUPA M TNPOUCXOIAIIUX B HEM
U3MEHEHUW, YMEHUs Jiejarb OOOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAy4yHbIX (akTOB U
UMEIOLLUXCS TaHHBIX C LEJbI0 IIOJYYEHUS TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XWMUYECKHE 3HAHUS Ui pelleHus
npo0JieM B peasibHbIX KU3HEHHBIX CUTYAIIUsX;

UHTEpeca K NO3HAHUIO U UCCIIEN0BATENIBCKON IESITEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYY€HUIO HOBBIX 3HAaHMM II0 XUMHUHU B COOTBETCTBUM C JKHW3HECHHBIMU
OTPEOHOCTIAMU;

UHTEpeca K OCOOEHHOCTAM Tpyda B pa3lIMyHBIX cdepax NpodecCUOHATBHOM
NEATEIIBHOCTH.

METAINPEJMETHBIE PE3VYJIBTATbI

MerarnpeamMeTHble pe3yabTaThl OCBOSHUS YYEOHOTo mMpeaMera «XHUMHs» Ha YpOBHE
cpenHero obiiero oopa3oBaHMs BKIIOYAOT:

3HaYMMBbIC IS (POPMHPOBAHUSI MHPOBO33PCHHS OOYUAIONTUXCS MEKIUCITUIIIMHAPHBIC
(MexxnpenMeTHbIe) OOIeHAyYHBIC TIOHITHUS, OTPAXKAIOIIHE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crienuprKy METOI0OB MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIIECTBO, DHEPTHs, SBICHHE, MPOIECC, CUCTEMa, Hay4dHBIM (aKT, TPHUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HUCCIIeIOBaHNEe, HAOIIONCHUE, U3MEPCHHE, SKCIIEPUMEHT U
Ipyrue);

YHUBEpCAJIbHbIE  y4eOHbIE  J€HCTBHS  (TMO3HABaTebHbIC,  KOMMYHHUKAaTUBHBIC,
perynsITUBHBIC), oOecrneunBarone ¢GopMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTH U
COIMAJIPHOM KOMIIETCHIIMU 00y4YaromnXcs;

CIIOCOOHOCTh ~ OOYYalOIIMUXCS  MCIOJIB30BaTh  OCBOCHHBIE  MEKJIUCIUIUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U yHUBEpPCaJbHbIC y4eOHBIC MEUCTBUS B ITO3HABATEIHHOU U
COLMAJIBHON ITPAKTHKE.

MertanpeamMeTHbie pe3yabTaThl OTPaXalT OBJIAJCHHE YHUBEPCAJIbHBIMH YYCOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JICHCTBUSMHU.

OBJageHue YHMBEPCAJIbHBIMHU Y4€OHBIMY MO3HABATEJIbHBIMH JA€HCTBUSMU:

1) 6a3oBbIe JIOTHYECKHE TEHUCTBUA:

CaMOCTOSITEIbHO (OPMYJIUPOBATh M aKTyaJlU3UPOBATh IMPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarth;

ONPEACNATh ILENH JSATCIHbHOCTH, 3ajiaBas MapamMeTpbl U KPUTEPUU HMX JTOCTHIKEHHUS,
COOTHOCHUTD PE3YJIBTATHI AEATEIHFHOCTH C IMTOCTABICHHBIMU LIEJISIMU;



WCIIONIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS — BBIJCISATH
XapakTepHble MPU3HAKK TIOHSATUM M YyCTaHABIMBaTh HUX B3aWMOCBS3b, UCIIOJIBH30BATh
COOTBETCTBYIOIIUE MOHATHS 1J1s1 OOBSICHEHUSI OTACIBHBIX (DAKTOB U SBIICHUI;

BBHIOMpaTh OCHOBaHUS U KPUTEPUM I KiIacCU(UKAIMKA BEIIECTB U XUMHUYECKUX
peakuui;

yCTaHABIMBATh MPUUYUHHO-CIICCTBEHHBIC CBSI3U MEXKIY U3YyYa€MbIMU SIBJICHUSIMU;

CTPOUThH JIOTMUECKUE PACCYKJEeHUsS (MHIYKTUBHBIC, IEAYKTHUBHbBIC, MO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUIX, OPMYITUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHSITH B IIPOIIECCE TTO3HAHMUSI, UCTIOJIb3yeMble B XUMHUH CUMBOJUYECKUE (3HAKOBBIE)
MOJIeNIA, TMPeoOpPa30OBhIBATh MOCIBHBIC TMPEACTABICHUS — XUMUYECKUW 3HaK (CUMBOIN)
JJIEeMEHTa, XUMHUYecKas (opmysna, ypaBHEHHE XHUMHUYECKOM pEakIuu — TpPU PEIICHUH
y4eOHBIX TO3HABATEIbHBIX M MPAKTHYECKUX 3a/1ay, MPUMEHSATh HA3BaHHBIE MOJICJIbHbBIC
NPEACTABICHUST ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U
XUMHUYECKUX PEaKIIH.

2) 6a3oBble UCCJIeI0BaTeIbCKHUE IeHCTBHS:

BJIa/ICTh OCHOBAMU METOI0B HAYYHOTO TTO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUH;

dbopMmynmupoBaTh IEIM M 3aJa4d  HCCJICJAOBAHMS, HCIIONb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOMPOCHl B KAa4eCTBE HWHCTPYMEHTA TMO3HAHUS U
OCHOBBI IS (OPMHUPOBAHMSI TUIOTE3bl TIO MPOBEPKE TMPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BIaJIETh HABBIKAMHU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W TMPOBEICHHUS YUYEHHYECKHX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH  YMEHUA  HaOmomarh 3a  XOIOM  Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibratr, (OopMyIupoBaTh OOOOIIECHUS U BBIBOJIBI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB HCCJIENOBAHUSA, COCTAaBISATh OOOCHOBAHHBIN
OTYET O MpOJeIaHHON padoTe;

npuoOperarh OIBIT YYCHHYECKOH HCCIIeIOBATEILCKONM W TMPOSKTHOW AeATEIbHOCTH,
IPOSIBJISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METOAOB MTO3HAHUS.

3) pa6ora c ungopmanuei:

OpUEHTUPOBATHCA B PA3IWYHBIX HCTOYHUKAX HH(OpManuu (HAYyYHO-TIOMYJspHAs
JTUTEpaTypa XUMHUYECKOTO COJEp)KaHWs, CIpaBOYHBbIE mMocoOus, pecypchl HWHTepHeTa),
aHaJIM3UpOBaTh WHGOPMAIMIO PA3IUYHBIX BUJAOB U (OpPM MpEACTaBICHHUS, KPUTHYECCKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTH;

dbopMyIMpoBaTh 3ampOChl M MPUMEHSATH Pa3UYHBIE METOABI MPH TOWCKE U OTOOpE
uHbOpMaIK, HEOOXOMUMOM TS BBIMOJTHEHUS YIEOHBIX 3a71a4 OMPECIEHHOTO TUTIA;

MPUOOPETATh OIBIT UCIIOIB30BAHMS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN H
Pa3JIMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOWPATh ONTHMANbHYIO (GOpMYy TpeAcTaBiIeHHs WHOpMaIuu
(cxembl, Tpad UKy, AUArpaMMBI, TAOTUIIBI, PUCYHKH U IPYTHE);

HCIIONb30BaTh HAy4YHBIM $3BIK B KauyeCcTBE CpEICTBA NpU padoTe C XUMUYECKOU
uHpOpPMAIHEe: TPUMEHITh MEXNpPEAMETHbIC ((QU3MYECKne W MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIbI, POpMYIibl, aOOpEeBUATYPBI, HOMEHKIATYPY;

MCIIONBb30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH.

OBianeHne yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€iiCTBUAMMU:



3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYK/1aeMOM TEMBI B XO/I€ 1UAJIOTa W/WIIN JUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (POPMYIUPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
NPEUIOKEHHOM 3a1a4U;

BBICTYIIaTh C MPE3CHTALMEN pe3yJbTaTOB IMO3HABATEIBHOMN JESITENIbHOCTH, MOJYYESHHbBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU NIPH BBINOJHEHUU XHMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEIOBAaHUIO CBOMCTB HM3y4yaeMbIX BELIECTB,
peanuzalnuu y4eOHOro mpoekTa ¥ (OpMyIUpOBATh BBIBOABI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCJIeI0BaHUN MyTEM COIIACOBAHMS MO3UIUN B X0/1€ 00CYX/I€HUS U 0OMEHAa MHEHUSIMH.

Ogi1aieHNe YHUBEPCAJIbHBIMH PeryJATHBHBIMY JI€HCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIATH CBOIO MO3HABATEIBHYIO JEATEIbHOCTD,
onpezesnss e€ 1eau U 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
npejaraeMblii alrOpUT™ JAEHCTBUM MPU BBHIIOJHEHUU YY€OHBIX U UCCIIEI0BAaTEIbCKUX 3a/1ad,
BbIOMpaTh Haubomee 3 HEeKTUBHBIN CIOCO0 UX pelIeHUs ¢ YUYETOM MOIYYSHHs] HOBBIX 3HAHUHN
0 BEILIECTBAX U XMMHUYECKUX PEAKIUAX;

OCYUIECTBISITh CAMOKOHTPOJb CBOEH JEATENbHOCTM Ha OCHOBE caMoaHaiu3a M
CaMOOILICHKH.

HPEIMETHBIE PE3VYJ/IBTATHI
10 KJIACC

[TIpenMeTHBIE pe3ynbTaThl OCBOEHHUS Kypca « OpraHn4ecKas XuMUs OTPaxaroT:

c(hOpMHPOBAaHHOCTH MPEACTABICHUN O XUMHYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XMMHHM B TO3HAHUU SIBJICHHM NPHUPOAbI, B (HOPMHUPOBAHUU
MBIIIJIEHUS. U KYJIBTYphl JHYHOCTH, €€ (PYyHKIHMOHAJIHLHOW T'PaMOTHOCTHU, HEOOXOAMMOW s
pEelIeHHs] TPAKTUYECKUX 3a/ad M HKOJIOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U PUPOIHOU CpELE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpPAs BKJIIOYAET: OCHOBOIIOJArarOIIve
NOHATHST (XMMHYECKUW DJEMEHT, aToM, OJJEKTpOHHas oO0O0JIouKa aroma, MOJIEKYa,
BaJICHTHOCTh, dJIEKTPOOTPUILIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢opMyna
(pa3BépHyTass M COKpaIléHHAs), MOJIb, MOJIIPHAs Macca, MOJISIPHBIM OOBEM, YITIEPOTHBIN
CKeJeT, (pyHKIHMOHAaJpHAs TpyMMa, paguKkajl, U30MepHUs, U30MEPbl, TOMOJOTHYECKUMN P,
TOMOJIOTH, YIVIEBOAOPOIBI, KUCIOPOA U a30TCOAEPKAIME COCAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE COEIUHEHUS); TEOPUM M 3aKOHbI (TEOpHs
CTpoeHUus1 oprannueckux BemecTtB A. M. BytiepoBa, 3akOH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3bIK XUMHH; MUPOBO33PCHUECKUE 3HAHUS, JICKALIUE B
OCHOBE MOHUMAHUS MPUYNHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHHH, (PaKTOJIOTUUYECKHE
CBEJICHUSI O CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE€30IaCHOM HCIOJIb30BAHUM Ba)KHEUIIHX
OpraHUYECKHUX BEIIECTB B ObITY U MPAKTHUYECKOU eI TENbHOCTH YEIOBEKA;

ChOPpMHPOBAaHHOCT,  YMEHUW  BBISABIATh  XapaKTePHbIE  NPU3HAKK  TOHSTHUH,
YCTaHaBIMBATh UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS IPU ONHUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALIEHUN OPraHNYECKUX COCAUHECHUMN ;

c(hopMUPOBAaHHOCTH YMEHHI UCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS
MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHON) (QopMyll OpraHM4eCcKHUX
BEIIECTB M YPABHCHUM XUMHYECKUX PEAKLUHM, M3rOTABIMBATh MOJEIH  MOJIEKYII
OpPraHMYEeCKUX BEIIECTB JUISI WUIIOCTPAUMA HUX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO
CTPOCHUS;



chopMUPOBAaHHOCTH ~ YMEHUM  YCTAHABIMUBATh  MPUHAMICKHOCTh  HM3YyUYECHHBIX
OpraHUYECKUX BEHIECTB MO KX COCTABy M CTPOCHUIO K OMNpeAeiaEHHOMY KIacCy/TpyIie
COEIMHEHUN (YyrneBogopoibl, KHUCJIOPOA u a30Tco/IepIKaIre COCTUHEHUSI,
BBICOKOMOJICKYJISIPHBIC ~ COEJMHEHHUsI), JaBaTh WM Ha3BaHUSA [0 CUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takke mNpUBOIWTH TPUBUAIBHBIE Ha3BaHUA OTAEJBHBIX
OpraHUYEeCKUX BEUIECTB (ITHUIICH, MPOMUJIEH, alleTUJICH, dTUJICHIIMKOb, TIUIEPUH, (PeHo,
dbopmanbaerua, aneTaibAeTu/l, MYypaBbHHAs KHUCIJIOTA, YKCYyCHash KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAsI KUCIIOTA, TITI0K03a, PpyKTO3a, KpaxMal, 1eJiTi0103a, [IUIHH);

c(hopMUPOBAHHOCTh YMEHHS OMPEACNATh BUJBI XUMUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(hopMUPOBAaHHOCTH YMEHHUSI MPUMEHSTH MOJOXKEHUSI TEOPUU CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bymiepoBa ajist 00bSICHEHUSI 3aBUCUMOCTU CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

chopMUpPOBAaHHOCTh YMEHMI XapaKTepH30BaTh COCTaB, CTpPOCHUE, (U3NYECKUE U
XUMUYECKHNE CBOMCTBA THUIMHYHBIX MPEACTABUTENICH PA3JIUYHBIX KJIACCOB OPraHUYE€CKUX
BeleCTB (METaH, 3TaH, JTWUJIEH, NMPOIMWICH, aleTwieH, OyraaueH-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, TAHOJ, YTUJICHIIMKOJb, MIUIEPUH, (PEHOJI, alleTaabJAeTu1, MypaBbuHas U
YKCyCHasi ~ KHUCJIOTHI, TJIIOKO3a, Kpaxmaj, IeJUT0JI03a, aMHUHOYKCYCHasi — KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKJIY HHMH YPaBHCHHUSIMU COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIMH C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (opMyIt;

c(hopMUPOBAaHHOCTh YMEHHUS XapaKTEPU30BAThb HCTOUYHHKU YTICBOIOPOIHOTO CHIPHS
(HedTh, TPUPONHBIN Ta3, yroib), CHOCOObI MX MepepaboTKU U MPAKTUYECKOE MPUMEHEHUE
POAYKTOB MEpepadOTKu;

c(hOpMHPOBAaHHOCTh YMEHUN MPOBOAUTH BBIUHUCIEHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO M3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 HUCXOIHBIX BEIIECTB WIN MPOIYKTOB PEaKIINN);

chopMUpPOBAaHHOCTh YMEHHMH BIaJACTh CHUCTEMOW 3HAaHMM OO0 OCHOBHBIX MeETOAAX
HAyYHOTO [IO3HAHUS, MCHOJb3YEMBIX B XHMHUHU IPU H3YYEHUU BEIIECTB M XUMUYECKUX
aBleHUd  (HAOJIONEeHHe, W3MEpPEHUE, OKCIIEPUMEHT, MOJICIUPOBAHKE), HCIIONH30BAThH
CUCTEMHbIE XUMHUUYECKHE 3HAHMS Uil NPHUHATUS PELICHUA B KOHKPETHBIX >KMU3HEHHBIX
CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMHPOBAaHHOCTH YMEHHUH COOIIOAATH MPaBHIIa MOIH30BAHUS XUMHUUECKON MOCYI0N U
naboparopHbIM  00OpYyIOBaHHMEM, a Takke TMpaBuia oOpalieHuss C BelIeCTBaMH B
COOTBETCTBUH C UHCTPYKITUSIMU IO BBITIOTHEHUIO JAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOJIHATH XUMUYECKHH HKCIIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB MPH HArPEBAHUM, MOJYYEHUE STUJICHA U H3yUYCHHE
€ro CBOICTB, KaueCTBCHHBIC PEAKIIMM OPTAHMYECKUX BEIIECTB, JCHATYpalus OEIKOB IMpHU
HAarpeBaHWM, IIBETHBIC pEaKIuh OEJIKOB) B COOTBETCTBUM C TMPABUIAMU TEXHHUKHU
O0e3omacHOCTH TIpU OOpalleHnH C BeMmEeCTBaMU U J1aOOpaTOPHBIM  O0OpPYIOBAaHUEM,
MPENICTABIATh PE3YAbTAaThl XHUMHYECKOTO OKCIepuMeHTa B (opMe 3amucu ypaBHCHHU
COOTBETCTBYIOIINX PEAKIHA 1 (POPMYITHUPOBATH BEIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(OPMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (cpencTBa maccoBoil uHpopmanuu, WNHTepHer u
JPYTHX);

c(hopMUPOBAaHHOCTh YMEHHUI COOJIIOATh MpaBHJIa SKOJIOTUYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETrO 3JI0POBbSl U
OKPYXAIOIIECH MPUPOIHOMN CPeJibl, 0CO3HABATH OMACHOCTh BO3JACHCTBUS HA KMBbIC OPTaHU3MBbI



ONPEIEIEHHBIX OPTaHUYECKUX BELIIECTB, MOHMMAs cMmbica mokaszarens [IJIK, moscHsATe Ha
IpUMEpPaX CHOCOObl YMEHBIIEHHS M MPEAOTBpAIlCHHs] HMX BpPEIHOTO BO3JIEWUCTBHUS Ha
OpraHu3M 4Y€JIOBEKa;

ISl 00y4aroIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX IOCTYIHBIX METOAAX MO3HAHUS BEUIECTB U XMMUYECKUX SIBJICHUMH;

IUIA CIeNbIX M CIa0OBUAAIIMX OOy4YalOIUXCsA: YMEHHE MCIOJIb30BaTh peEIbe(HO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nns 3anucu XumMudeckux Gopmyi.

11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOeHUs Kypca «OOIass ¥ HEOpraHuuecKas XUMU»
OTpaXXaroT:

c(hopMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAYYHOU KapTHHBI MHUpA, POJIM XUMHUM B TO3HAHUU SIBICHUU TPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYTBTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOM st
pelieHns TPAKTUYECKUX 3a7ad M IKOJOTHMYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO U MPUPOIHOM CpEIE;

BJIAJICHUE CHUCTEMON XUMHMUYECKUX 3HAHUM, KOTOpash BKJIIOYAET: OCHOBOIOJAraroliue
HOHATHSA (XHUMHUYCCKUN DIIEMEHT, aroM, W30TOI, S-, P-, d- 3JIeKTpOHHBIE OpPOMTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BaJICHTHOCTh, JEKTPOOTPUIIATEIIBHOCTh, CTETICHB
OKHCJICHUS, XUMHYECKas CBA3b (KOBaJieHTHas, WOHHAs, MeETaJuIM4ecKas, BOIOPOIHAs),
KpUCTAJUIMYECKass peIIETKa, THUIIBI XUMHUYECKUX PEaKluid, pacTBOp, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOJIUTUUYECKAS TUCCOIMALINS, OKUCIUTEIh, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOM  pEakiuu, XUMHYECKOE€ paBHOBECHE); TEOpPUUM UM  3aKOHbl  (Teopus
AJIEKTPOJIMTUYECKOW Aucconuanuu, nepuoauueckuii 3akoH [[. WM. MengeneeBa, 3akoH
COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBPAIICHUS YIHEPTUU MIPU XUMHYECKUX
peaKkuusix), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHUS,
JIe)KalllMe B OCHOBE MOHUMAHUA MPUUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBICHUH,
¢daKkToIOrHYeCKue CBEACHUS O CBOMCTBaX, COCTaBe, IIOJYYEHHMH U  0O€30MacHOM
UCIIOJIb30BAaHUHM BAXKHEHIIIUX HEOPraHWYECKHUX BEHIECTB B OBITY M MPAKTUYECKOU
JIEATSIIFHOCTH YEI0BCKA;

chopMHUpPOBAaHHOCTh  YMEHUW  BBIABIATH  XapaKTepHbIE  TNPU3HAKA  TTOHSATHH,
yCTaHaBIMBAaTh UX B3aUMOCBS3b, WCMOJb30BATh COOTBETCTBYIOIIME MOHATHUS MPH ONMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX MPEBPaAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHI HCITOJIF30BaTh XUMHUUECKYIO CHMBOJIMKY JIJISI COCTaBICHUS
dbopMylT BEIIECTB M ypaBHEHUH XHMHYECKHX PEAKIIUH, CHCTEMAaTHYCCKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIHHBIX HEOPraHWYECKUX BEIIeCTB (yrapHBIH Tras,
YIJIEKUCTIBIN Ta3, aMMHaK, raméHas U3BeCTh, HEraméHas U3BECTh, MUThEBAs COJa, MUPUT U
Apyrue);

c(hopMHUPOBAaHHOCTh YMEHUU ONPENEIATh BAJICHTHOCTh M CTCICHb OKHCICHUS
XUMHUYECKUX DJEMEHTOB B COEAUHEHHUSAX PA3JWYHOIO COCTaBa, BUJI XUMHUYECKOW CBA3U
(KoBaJIeHTHAs, MOHHAs, METaJUIMYECKas, BOJOPO/IHAS) B COCTMHEHUSX, THUIT KPUCTATTUUYECKOU
peméTKM KOHKPETHOTO BellecTBa (aTOMHas, MOJCKYISIpHas, WOHHAs, MeETallInyeckas),
XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHU;

copMHUPOBAaHHOCT, YMEHUW yCTAHABIMBATH MNPHUHAJICKHOCTH HEOPTaHMYECKUX
BEIIIECTB MO UX COCTABY K OMpeaeIEHHOMY KJIacCy/Tpymiie COeAMHEHHH (TIPOCThIE BEIIECTBA —
METaJIIbl 1 HEMETAJIIbI, OKCHJIbI, OCHOBAHMS, KUCIIOTHI, aM()OTEpPHBIC THIPOKCHIBI, COJIN);



c(hopMUPOBAaHHOCTb YMEHHUN pacCKpbIBaTh CMBICHT Tepuoauuyeckoro 3akona J[. W.
MeHneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBbHYI0 W
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTEpPU30BaTh dJIECKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKUX dieMeHToB 1—4 nepuonos llepuonuueckoid CUCTEMbI XUMUYECKUX 3JIEMEHTOB /1.
W. MeHneneeBa, UCIONb3Ys TMOHATHSA «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIHNY, «IHEPIETHUCCKHEC
YPOBHH», OOBICHSATH 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 110 nepuonam u rpymnmnam Ilepuonndyeckon CUCTEMbI XUMUAYECKUX AIEMEHTOB /.
H. Menaeneena;

c(hopMUPOBAaHHOCTh YMEHHMI XapakTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXkIATh CYIIECTBOBAHUE
TCHETUYECKON CBS3UM MEXKAYy HEOPraHMYECKMMHU BEIIeCTBAMU C TOMOIIBI ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

c(hopMUPOBAaHHOCTH YMEHUS KJIACCUDUIIMPOBATh XUMUYECKUE PEAKIIUU MO Pa3InYHbIM
npU3HaKaM (YUCIy U COCTaBy pEarupyroldx BeEIIeCTB, TEIUIOBOMY 3(P(dEKTy peakiuu,
U3MECHEHUIO CTETCHEH OKUCICHMSI DJIEMEHTOB, OOpPaTUMOCTH  PEaKIUH, Y4YaCTHUIO
KaTaJn3aropa);

c(hopMUPOBAaHHOCTh YMEHUW COCTABIATh YPAaBHEHUS PEAKIMl pa3IMUHBIX THUIIOB,
TIOJIHBIE M COKpaIIEHHBIC ypaBHEHHUS pEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCIOBHS, MPHU
KOTOPBIX ATH PEAKIMU UAYT /10 KOHIIA;

chopMUpPOBAaHHOCTH YMEHHH MPOBOAWTHL PEAKIIUH, IMOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB PAa3JUYHbIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB;

c(hOopMHUPOBAaHHOCTH YMEHUU PacKpbIBaTh CYIIHOCTh OKHUCIIUTEIBbHO-
BOCCTAHOBHUTEJIBHBIX pPEAKUUN TOCPEACTBOM COCTaBIEHUS AJIEKTPOHHOTO OanaHca 3THX
peaKkuuii;

c(hOpMHUPOBAaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKIuu
OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aencTBus (nmpunuun Jle [larense);

c(hOpMHPOBAaHHOCTh YMEHHMM XapaKTepHU30BaThb XUMHUUYECKHE MPOIECCHI, JIekKaIIhe B
OCHOBE  IPOMBILIIJIEHHOIO  MOJYYEHUS  CEpPHOM  KUCIOThl, aMMHaKa, a  TaKke
c(hopMHUPOBAaHHOCTHh TPEJICTABICHUNH 00 OOIMMX HAYYHBIX NPHUHIIUIAX W SKOJIOTHUYSCKUX
mpo0ieMax XUMHYECKOTO TPOU3BOJICTBA;

c(hOpMHPOBAaHHOCTh YMEHUW TPOBOIUTH BBIYHUCICHUS C HCIOIH30BAHUEM TOHSATUS
«MaccoBasi J0Ji1 BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XHUMHUYECKUX
pEaKImsIX, MacChl BEIIECTBA WK 00BhEMA ra30B 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAacChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMHPOBAaHHOCTH YMEHUH COOIOAATH MPABIIIA TIOIH30BAHUS XUMHYECKON MOCYI0N U
nabopaTopHbIM  00OpYJIOBaHMEM, a TakXke MpaBWiia oOOpalleHus C BelecTBaMH B
COOTBETCTBUH C MHCTPYKIUSIMHU 10 BBIMOJTHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH IJIAHUPOBATh W BBHITIOIHATH XUMHUYECKUN DKCIIEPUMEHT
(pa3noxeHue NEPOKCUIA BOAOPOJAa B NPHUCYTCTBUU Karalu3aTopa, OIpEAEeTCHUE Cpebl
pacTBOPOB BEILIECTB C IMOMOIIbI YHUBEPCAIBHOTO WHAUKATOPA, BIUSHHE PA3TUYHBIX
(GaKkTOpoB Ha CKOPOCTh XHMHYECKOW peaklMM, peaklud HOHHOrO0 OOMEHAa, KauyeCTBEHHBIC
peakuuu Ha cynabdar-, kapOOHaT- W XJIOPUA-aHUOHBI, HAa KAaTHOH aMMOHUS, PEIICHHE
AKCIIEPUMEHTANbHBIX 3a7ad nmo Temam «Metamwb»y u «HemeTanisl») B COOTBETCTBUU C



MpaBUJiaMH TEXHUKU O€30MaCHOCTH TMpu OOpallleHHH ¢ BellecTBaMU U J1abOpaTOPHBIM
000pyIOBaHUEM, MPEACTABIATH PE3YIbTAThl XUMUUYECKOIO SKCIEPUMEHTA B (hOopMe 3amnucu
YpaBHEHUI COOTBETCTBYIOIIMX peakuil u (HOpPMYIUpOBaTh BBIBOJbI HAa OCHOBE JTHX
pe3yNbTaToB;

c(hOPMHUPOBAaHHOCTh YMEHUN KPUTHUYECKHU AHAIM3UPOBATh XUMHUYECKYI0 MH(OPMALHIO,
MOJIy4aeMYI0 U3 pPa3HbIX HMCTOYHHUKOB (CpEICTBA MAacCcOBOM KOMMYHHMKauuu, MHTepHeT u
JPYTHX);

c(hOpMHPOBAaHHOCTh YMEHHI COONIONATh MpaBWJIa 3KOJIOTMUYECKH LEIecO00pa3Horo
MOBEACHUS B OBITY U TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOErO 3J0POBBbS U
OKPY’KaroIel TPUPOJHOM CpeNbl, 0CO3HABATH OMTACHOCTh BO3JCHCTBUS HA )KUBBIE OPTaHU3MBbI
ONpENENEHHBIX BELIECTB, MOHMMAass cMbica mnokazarens [IJIK, moscHATe Ha mnpumepax
CroCcOObl YMEHBUICHUS W TPEJOTBPALLEHUS HX BpPEIHOTO BO3ACUCTBHS Ha OPraHU3M
YeJI0BEeKa;

ISl 00yYaloIUXCsl ¢ OrPAHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX IOCTYMHBIX METOJAX MO3HAHUS BEUIECTB U XMMUYECKUX SIBJICHUH;

JUISL CHeNbIX W CcHaboBUIAAIIMX OOydYaloIMXCs: YMEHHE HCIONIb30BaTh pebedHO-
TOYEUHYI0 cucreMy o6Oo3HaueHuit JI. bpaiing gng 3anucu  XxuMudeckux  (Hopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrPaMMbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOH XUMUH
IIpenmer opranuyecko XumMuu. Teopust CTpoeHUs
1.1 pel P . p P 3 bubmoreka I1{OK https://myschool.edu.ru/
opranndeckux coenuHenuii A. M. byrneposa
Wroro mo pazaeny 3
Pasnea 2. Yuiesogopoasl
2.1 [IpenenbHbIE YIIeBOAOPOIbI — aTKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
HenpenenbHbie yIiieBOIOPOIBI: AIKEHBI, aTKAIUCHBI,
2.2 pel . HOPOA A 6 1 bub6moreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApomMaThuecKue yriaeBoa0POIbI 2 bub6moreka I{OK https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB M HX
2.4 PHpoa e HOPOA 3 1 bub6moreka I{OK https://myschool.edu.ru/
nepepaboTka
Wtoro no pasaeny 13
Pasznen 3. Kucaopoaconep:kamnue opranndeckue coeIuHeHust
3.1 Cruptel. Deron bubmmoreka [1OK https://myschool.edu.ru/
3.2 Anwaerunsl. KapOoHoBbie kucaoThl. CiaoxHbIC 3DUPBI 1 bu6muoreka L{OK https://myschool.edu.ru/
3.3 VreBoanl 1 bu6muoreka LIOK https://myschool.edu.ru/
Hroro o pazzeiny 13
Pa3gen 4. Asorcoaepxaniye opraHn4ecKue CoOeMHECHUS
4.1 AMUIHBI. AMUHOKHCIOTHI. belkn 3 bu6muoreka L{OK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMOJIeKYJISIPHBIE COeIMHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnmuoreka IIOK https://myschool.edu.ru/
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Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Konrpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaresIbHbIE pecypchl
e padoTbl KHe padoTbl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3ak0H U
11 [lepuoauueckas cuctema XuMudeckux smemeHTos [1. U. 3 bubmuoteka LIOK https://myschool.edu.ru/
MenpeneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMUYECKUE PEeaKINH 1 1 bubmuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bubmuoteka LIOK https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumus
2.1 MeTtamib bubmoreka I{OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB 2 bubmumoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 17 bubmoreka I{OK https://myschool.edu.ru/
Pa3nena 3. XumMus u ;Ku3Hb
3.1 XuUMUA U KU3HD 4 bu6moreka I{OK https://myschool.edu.ru/
Htoro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koanyectn 3
o JIEKTPOHHBbIE HU(POBLIE
Tema ypoka 0 4acoB P ungp
n/n lara o0pa3oBaTesibHbIE PeCcypChl
Bceero
1 [Ipenmer opraHM4ecKol XMMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHns opranndeckux coenuaeHni A. M. bytiepoBa, eé
2 P P P A YHIeP 1 bubmoreka I{OK https://myschool.edu.ru/
OCHOBHBIE TIOJIOJKCHHS
[IpencraBnenue o kmaccubUKad OpraHudecKkux BemnecTs. HomeHnkmarypa
3 pea Purcan p - P 1 bub6moreka I{OK https://myschool.edu.ru/
(cucremaTuveckasi) ¥ TPUBUAIBHBIC HA3BAHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN P 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeTtaH 1 3TaH — MPOCTEHUIIHE TPEACTABUTEIN ATKAaHOB 1 bub6moreka I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bub6moreka I{OK https://myschool.edu.ru/
7 DTWIEH U NPONWIEH — MPOCTEUIINE TPEACTABUTENN AJIKEHOB 1 bubmmoreka L1OK https://myschool.edu.ru/
8 [Ipakrtuueckas padora Ne 1. «IlonydyeHue 3TUIIeHA U U3YYCHHE €TO CBOMCTRBY 1 bubmmoreka [1OK https://myschool.edu.ru/
Anxaguensl. byranuen-1,3 u metnnOyraguen-1,3. Ilonydenue
9 a yrak yrak yi 1 bu6moreka I{OK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U pPEe3UHBI
AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOCHHUSI, TOMOJIOTHYCCKUH P/,
10 . p A 1 bu6muoreka I{OK https://myschool.edu.ru/
ATeTUIIEH — MPOCTEHIITNI TIPECTABUTEIb aJTIKUHOB
11 Boluncienus mo ypaBHEHUIO XUMHUYECKON peaklnu 1 bu6moreka I{OK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 1 Tolyoll. TOKCHYHOCTh apeHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
I'eneTnueckas cBsI3b YIIIEBOAOPOAOB, MPUHALICKAIIMX K PA3TIUUYHBIM
13 . HOpoR piHaz B P 1 bubmunoreka [1OK https://myschool.edu.ru/
KJ1accaM
[IpupoaHbIE UICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE
14 PHpOA r AOPOX . PHpOA T 1 bu6muoreka I{OK https://myschool.edu.ru/
He(dTsHbIEe Ta3bl, HePTh U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIE UICTOYHUKH YIIIEBOJAOPOJIOB: MPUPOIHBIN ra3 1 MOMYyTHBIE
15 PHpOA r AOPOs PHpOAH yr 1 bu6muoreka L{OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ nepepaboTKu
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16 KonrponbHas paboTa 1o paszzueiny «YrieBoI0poIbh» 1 bubnmuoreka LIOK https://myschool.edu.ru/

17 IIpenenbHbIE OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogoponHas cBs3b 1 bubmuoteka LIOK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: 3TUICHIJIMKOJb U INIMLIEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
®deHout: CTpoeHUE MOJIEKYIIbI, PU3NUECKHEe U XUMUYECKHE CBOMCTBA,

19 P et ¢ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anpaeruapl: GopMabAeTHl U aleTaabAerul. ALIETOH 1 bubmuoteka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TIpeNiebHbIE KApOOHOBBIE KUCIOTHI: MypaBbHHAS U

21 8 pel P P 1 bu6moreka I[{OK https://myschool.edu.ru/
YKCyCHast

22 [IpaxTuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHoBas U OJICMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIHN BBICIIUX

23 P pel 1 bu6moreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT

24 MpbLta Kak COJIA BBICIITUX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE IeHCTBUE 1 bub6moreka I{OK https://myschool.edu.ru/
Crnosxnble 3(UPBI KaK TPOU3BOIHBIE KApOOHOBBIX KHCIIOT. [ maponmn3

25 Pup P A P P 1 bu6moreka I{OK https://myschool.edu.ru/
CIIOXHBIX A3(UPOB

26 Kupsr: runponus, npuMeHeHne, OMOJ0THYeCcKast poJib )KUPOB 1 bubmumoreka [1OK https://myschool.edu.ru/
VraeBoasl: cocTas, Kitaccudukanusa. BaxkHeinne mpencTaBuTeIN: TIIFOK03a,

27 g (ucar e 1 bubmoreka I{OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemitono3a kak TpupoIHbIE TOTUMEPHI 1 bubmmoreka [1OK https://myschool.edu.ru/
Konrponbshas padora no pazneny «Kucnopoconepxaiire opraHuu4ecKue

29 P P pasAey poAcoACpHatue op 1 bu6moreka I{OK https://myschool.edu.ru/
COCIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH 1 bub6moreka LIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE COCTUHEHHUS, UX

31 Potep p 8 1 bu6muoreka I{OK https://myschool.edu.ru/
ouonorundeckoe 3HaueHue. [lentuapi

32 benku kak nmpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS 1 bu6muoreka L{OK https://myschool.edu.ru/

33 OCHOBHBIE IOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI 1 bubmuoteka [IOK https://myschool.edu.ru/
OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHUIA.

34 g YAp g 1 bu6muoreka I{OK https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KIIACC

KoiaunuectB Hara
Ne DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaresIbHbIE pecypchl
Bcero us

1 XUMHUYECKUH 271€MEHT. ATOM. DJIeKTpOHHAs KOH(PUTYpaIusi aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
[Tepuonnueckuii 3akoH U [leproanyeckasi cucTeMa XUMHUYECKHX AJIEMEHTOB

2 P P ! 5 1 Bu6maorexa LIOK https://myschool.edu.ru/
J1. 1. MeHneneeBa, uX CBA3b C COBPEMEHHOM TEOPUEN CTPOECHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U HX

3 COEIMHEHUH TI0 TPYyIIaM U eproaM. 3HaYeHHE MePUOIMIECKOTO 3aKOHA U 1 bubnunorexa [OK https://myschool.edu.ru/
cucTeMbl XuMHu4deckux anemeHToB .M. MenaeneeBa B pa3BUTHN HAyKH
Crpoenue BemiecTBa. XUMHUECKAsl CBSI3b, €€ BUIBI; MEXaHU3MBI

4 P . ’ ’ 1 bubmoreka I{OK https://myschool.edu.ru/
o0Opa3oBaHMs KOBAJIEHTHOU cBA3U. BogopoHas cBs3b
BanentHoCTh. OnekrpoorpunarenbHocTh. CTenens okucnenus. Bemecrsa

5 pooTp 1 bu6moreka I{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonatue o aucnepcHbpIX cucteMax. VICTUHHBIE M KOJUTOUAHBIE PACTBOPBI.

6 p p p 1 bub6moreka I{OK https://myschool.edu.ru/
MaccoBas 1011 BEILIECTBa B PACTBOPE
Knaccudukanyst 1 HoMeHKIIaTypa HEOPraHUIECKUX COCIUHECHUH.

7 ¢ M p 1 bub6moreka I{OK https://myschool.edu.ru/
['eneTnyeckas cBA3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukamnus XuMU4IecKuX peakinii B HEOPraHUIECKOW U OpPraHu4deCcKoi

8 XUMHUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U 1 bu6moreka I{OK https://myschool.edu.ru/
MIPEBPAIICHUS SPHEPTUN ITPU XUMHUUECKUX PEAKIIMAX

9 CxopocTts peaknun. O0paTuMble peakui. XUMUYECKOe PaBHOBECHE 1 bubmuoteka LIOK https://myschool.edu.ru/
[Ipaktrueckas pabota Ne 1. «BnusiHue pa3nu4HbIX (JaKTOPOB Ha CKOPOCTh

10 p . p p ¢ p p 1 bu6muoreka IL{OK https://myschool.edu.ru/
XUMHUYECKOUN peakum»
DnexTponutuueckas auccounanus. [lonsatue o BOOOpOAHOM NoKa3aresie

11 (pH) pactBopa. Peakiiu nonHoro ooMeHa. ['maponu3 opraHuIecKix u 1 bubmuoreka LIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 aexTponmse

12 . P P 1 bubmunoreka [1OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB CoJieH

13 KonrponbHas pabota no pazzneny «TeopeTnueckue 0CHOBBI XUMHI» 1 bubnmuoreka IIOK https://myschool.edu.ru/
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Mertamisl, ux nojoxenue B Ilepuoaudyeckoit cucreMe XUMHYECKUX

14 snemenTtoB /. 1. MenzeneeBa 1 0COOCHHOCTH CTpoeHHs aToMoB. O011ne 1 bubmuoteka LIOK https://myschool.edu.ru/
(u3nyecKre CBOMCTBA METANIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH psAJl HANPSHKEHUH METaJlIOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XHUMHUYECKHE CBOMCTBA BaXKHEHIINX METAJUIOB (HAaTpHUU, KaJIuK, KaJIbIIUHA

16 ! c S (HaTpH, : ’ 1 Bu6maorexa LIOK https://myschool.edu.ru/
MarHui, allOMUHUN) U UX COCAUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX COETUHEHUI 1 bubmuoteka LIOK https://myschool.edu.ru/

18 XHWMHUYECKHEe CBOMCTBA IIMHKA, KeJle3a U UX COCTUHCHUN 1 bu6moreka I1{OK https://myschool.edu.ru/
[IpakTudeckas pabora Ne 2. "PemnieHne sKCIepUMEHTaIBHBIX 3a]1a9 110 TEMe

19 P " P P 1 bubmotrexka IIOK https://myschool.edu.ru/
«Metambh»
Hemetanisl, ux nojoxxenue B [leprogndeckoit CUCTEME XMMUYECKUX

20 ’ p 1 bu6moreka I{OK https://myschool.edu.ru/
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOECHHST aTOMOB
dusnvecKrue CBOMCTBA HEMETALUIOB. AJIJIOTPOIIHS HEMETAIIJIOB (Ha MpUMepe

21 P ( pHMEp 1 bubmoreka I{OK https://myschool.edu.ru/
KHCIIOpOJia, cephl, hocdopa u yrieposaa)

22 XHWMHUYECKHUE CBOMCTBA TAJIOTEHOB, CEPhI M KX COCTUHEHHI 1 bu6moreka I{OK https://myschool.edu.ru/

23 XUMHUYECKHE CBOMCTBA a30Ta, (hocodpa U UX COCTMHCHUI 1 bubmuoreka [1OK https://myschool.edu.ru/

24 XUMHUYECKHE CBOMCTBA YIIIepoia, KPEMHHUS M UX COCTUHECHHI 1 bu6moreka I{OK https://myschool.edu.ru/

25 [IpuMeHeHrne BAXKHEUIIINX HEMETAIOB U UX COCTUHEHUN 1 bu6moreka I{OK https://myschool.edu.ru/
O06o0menre 1 cucTeMaTu3anus 3HaHu 1o Teme «Hemeramisy.

26 Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEAKIIUA U TEPMOXUMHUYECKUE 1 bubmmoreka [1OK https://myschool.edu.ru/
pacuéThl
[IpakTuueckas padora Ne 3. «PemeHnue dKCIIepUMEHTAIBHBIX 3a1a4 10 TeMe

27 " P " P P 1 bubmotreka IIOK https://myschool.edu.ru/

Hemeramns"»

28 Konrponesnas padora no remam «Metaibi» u «HemeTanmsny 1 bubmuoteka LIOK https://myschool.edu.ru/
Heopranuueckue u oprannueckue KuciaoTel. Heopranuueckue u

29 p p p 1 bu6muoreka L{OK https://myschool.edu.ru/
OpraHMYeCKHe OCHOBAHMS
AM@doTepHbIe HEOPraHMYECKHUE U OPTaHUYECKHE COETUHEHUS.

30 (otep p p 1 bu6muoreka L{OK https://myschool.edu.ru/
['eHeTnyeckast CBSI3b HEOPraHMUECKUX U OPraHMYECKUX BEILIECTB
Ponb xuMuu B 00eCIeUeHHH SKOJIOTUYECKOM, SHEPreTUYCCKOM M IMHUIIEBOM

31 » FHCP 1 bubmoreka ITOK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTHUN MEIULIUHBI

32 IIpencraBienus 00 0OIMKX HAyYHBIX MPUHLUIIAX TPOMBIIIIEHHOTO 1 bubnmuoreka IIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IMOJIYy4CHUSA Ba)KHEHIITNX BCIIICCTB

33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 bubmoteka [IOK https://myschool.edu.ru/
34 XUMHS U 3I0POBBE YEITOBEKA 1 bubnunorexa LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

METOINUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






		2023-08-29T12:42:35+0400
	446606, Самарская обл, Нефтегорский р-он, с. Зуевка, ул. Школьная, 3
	Воротынцева Людмила Анатольевна




