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HOSACHUTEJBHASA 3AIIUCKA

[IporpamMa 1Mo XMMHHU Ha YPOBHE CpEIHEro oluiero odpa3oBaHUs pa3paboTaHaHA OCHOBE
OenepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuus Poccuiickoit @enepaunny,
TpeOOBaHMIA K pe3yIpTaTaM OCBOCHUS (eepabHON 00pa30BaTeIsHON IPOTPaMMBI CPETHETO 0OIIETo
obpazosarus (POII COO), nmpeacraBneHHbIX B DeneparbHOM rOCy1apCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yu€rom Konnenuuu mnpenonaBanus y4eOHOro TpeaMeTa «XUMHSI»B
O6pa3OBaTCJ'II)HI)IX Opranuvsanusax Poccwuiickoit d)ezlepaunn, PCATN3YIONIUX OCHOBHBIC O6pa3OBaTeJ'II)HI)IC
MIPOTPaMMBI, 1 OCHOBHEIX MOJI0KeHNH «CTpaTeruu pa3BuTHsA BocuTaHus B Poccuiickoit deneparun Ha
nepuon 10 2025 roga» U OCHOBHBIX MOJIOXKEHHH paboyeil mporpaMMbl BOCIIUTAHUS

OcHOBY TIOJIXOJTOB K pa3paboTKe MpuUMepHOi padoueii mporpamMmmbl COO 1o XuMuH, K
orpezeNieHuIo o01Ieil crpareruu o0y4eHus, BOCIIUTAHUS U PA3BUTHSI 00YUAIOIIUXCS CPEACTBAMU
yuebHoro npenmeta «Xumus» it 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
KoHIenTyanbHble nojaoxkeHuss ®I'OC COO o B3auMo00yCIOBICHHOCTH LIEJIEH, CO/IepIKaHus,
pe3yJIbTaTOB 00yUYeHUS ¥ TPEOOBaHUI K YPOBHIO TIOJITOTOBKU BBITYCKHUKOB

B cooTBercTBUU ¢ NaHHBIMHU MOJIOKEHUSIMH paboydas rporpamma COO (6a30BbIl ypPOBEHB):
yCTaHaBJIMBAET 0053aTeIbHOE (MHBAPUAHTHOE) IPEIMETHOE COJIEPKaHUE, ONIPENEISIET
KOJIMYECTBEHHBIE U KAYECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KaXJOM dTalle U3y4eHus MpeaMeTa,
MpeayCMaTpPUBAET MIPUHLIUIIBI CTPYKTYPUPOBAHUSI COJCPIKAHMS M PACTIPEACIICHHS €T0 110
KJIaccaM, OCHOBHBIM pazJieliaM U TeMaM Kypca; 1aéT IpUMepHOe pacrpeiesieHue y4eOHbIX YacoB
M0 TEeMaTUYECKUM pa3jiesiaM, pEKOMEHIyeT MPUMEPHYIO MOCIIeI0BATEILHOCTh U3YUCHUS
OTJIEJIbHBIX TEM Kypca C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU
y4eOHOTrO0 MpoIiiecca, BO3pacTHBIX ocobeHHocTel yuamuxces 10— 11 kiaccos; qaér
METOAMYECKYIO MHTEPIPETALHUIO 1IEJIeH U3yUeHHUs MPEeaMETa HA YPOBHE: COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPEAHET0 00IIero 00pa3oBaHus, CoIePKATEIBbHON XapaKTePUCTUKH
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMbI CPEIHETO
o0uiero o0pa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUJIOB
yueOHO-TT03HABATENbHOM IeATeIbHOCTH YYEeHUKA TI0 OCBOCHHUIO cojiep kanus npeamera [lo Bcem
Ha3BaHHBIM TMO3UIMSM B POTpaMMe COOJIIOICHA MPEEMCTBEHHOCTh ¢ pabouei mporpaMmmMoit
OCHOBHOTO 00111eT0 00pa3oBaHus o0 XUMHH (111 8—9 KilaccoB 00pa3oBaTeIbHBIX OPTaHU3ALINN,
0a30BbIil YPOBEHD)

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMUSA

Xumudeckoe 00pa3zoBaHue, MOJIy4aeMO€ BBITYCKHUKAMH CPEHEN IKOJIBI, SIBISETCS
HEOTHEMJIEMOH YacThI0 UX 00pa30BaHHOCTH OHO CIYXUT 3aBEPIIAOLINM 3TAIlOM peaTn3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX [IEHHOCTEH, MPUCYIINX 1IETOCTHON
CUCTEME XUMHUYECKOro 00pa3oBaHusi DTH IEHHOCTH KAcarOTCsI MO3HAHUS 3aKOHOB TIPUPO/IBI,
(dbopMHUpPOBaHHSI MUPOBO33PEHUS M OOIIEH KyJIbTYPBI UETOBEKA, a TAKKE IKOJIOTHIECCKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJTHOM cpene Peannsyercs XUMHUYECKOe
00pa3zoBaHue yJaIuXxcsi CpeaHEN IIKOJIBI CPEICTBAMH YIEOHOTO MpeaMeTa « XUuMUs,
coJiep>KaHue U MIOCTPOEHUE KOTOPOTO OMPeAENIEHbI B TPOrpaMMe ¢ YIETOM CHEUPUKN HAYKH
XUMUU, €€ 3HaYCHHUS B MIO3HAHUH MPUPOIBI U B MATEPHATHHOM JKU3HHU OOIIECTBA, a TAKKE C
yu€TOM OOIIHUX TIeNIel ¥ MPUHITUIIOB, XapaKTePHU3YIOIINX COBPEMEHHOE COCTOSIHIUE CHUCTEMBI
cpenHero obmiero oopazosanus B Poccuiickoit @enepanuu Tak, Hanpumep, npu GopMUPOBAHUN
COJIepKaHus peIMeTa « XUMUsSD» YITCHBI CIEAYIONIHe TOJI0KEHUS O CrieU(pUKe U 3HAUCHUN
HAYKU XUMUU:

XUMHUS Kak dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B COBPEMEHHOMN
[IMBWJIN3AITNH, B CO3JJaHUM HOBOW 0a3bl MaTepuaibHOM KyabTypbl OHa BHOCHT CBOH BKJIAJ B
dbopMUpOBaHKE PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHHS, B CO3JJaHHE LIEJIOCTHOTO MPEACTABICHUS
00 OKpyXarolleM MUpe KaK O eJUHCTBE MPUPOIbI U YeTIOBEKa, KOTOpoe POopMHUpPYETCs B XUMUU
Ha OCHOBE MOHUMAaHMS BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEUIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS



TecHO B3aMMOJEHCTBYs C APYTHUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOU
YacThI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TPY/AA U KU3HU KaXKJ0r0
yneHa obmiectBa CoBpeMeHHasi XUMUS Kak HayKa CO3UAaTeNbHasl, KaKk HayKa BBICOKHX
TEXHOJIOTUI HalpaBJIeHa Ha pelleHHe IT100aIbHbIX IPo0IeM YCTOWYMBOIO pa3BUTUS
YeJI0OBEYECTBA — CBIPHEBOM, YHEPTETUUECKOH, MMUIIEBOM, IKOJIOTHUECKOM 0€30MacHOCTH U
OXpaHbl 310pOBbs

B cootBercTBUm ¢ 00mmMu ensimu u npuninamMu COO conepkaHue mpeaMera «XuMHs»
(10—11 knaccel, 0a30BbIi YPOBEHb U3y4EHHSI) OPHEHTHPOBAHO MPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOATOTOBKY 00YYArOIIUXCs, HEOOXOAUMYIO UM JIJIsl BRIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEITHOTO BKIFOYEHHUS B KU3Hb COLIMYMa, TPOJOJIKCHUS
00pa3oBaHus B pa3IMYHBIX 00J1aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH
CocrapnstomuMu npeaMeTa « XUMHUs» ABISAIOTCS 0a30Bble Kypehl — «OpraHuyeckast XuMHUs» 1
«O01mas 1 HeopraHu4ecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BO HAyKH: CUCTEMA 3HAHUH 110 HEOPraHMYECKONW XUMUH (C BKIFOUEHUEM 3HaHUH U3
oOuieit xumun) u opraunueckoil xumnn dopmupoBaHue JaHHOW CUCTEMBI 3HaHUHN NpU
U3y4EHHHU IIpeaMeTa o0ecreurBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000Opa3us BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMHH

CrpykTypa conepxkanus KypcoB — «Oprannyeckast Xumusi» 1 «O011ast 1 HeopraHuyeckast
XUMHS» cHOpMUpPOBaHA B TPOrpaMMe Ha OCHOBE CHCTEMHOT'O TIOAX0/1a K H3yYSHUI0 y4eOHOTO
MmarepHaia U 00ycIOBIeHa UCTOPUYECKH 0OOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha ONpeenEéHHbIX
TEOPETUUECKUX YpOBHIX Tak, B Kypce OpraHMYECKON XMMUH BEIIECTBA pacCMaTpPUBAIOTCS Ha
YPOBHE KJIaCCHYECKOM TEOPUH CTPOEHUSI OPraHUYECKUX COEAMHEHNN, a TAK)KE Ha YPOBHE
CTEPEOXUMUYECKUX U IEKTPOHHBIX MPEACTABICHUI O CTpoeHUH BeuecTB CBeneHus 00
M3Y4aEeMBbIX B KypCe BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIVIEBOJOPOJIOB JI0 CIOKHBIX
OMOJOTNYECKH aKTUBHBIX COEIMHEHUN B Kypce opraHnueckoil XuMuu Moay4aroT pa3BUTHE
c(hopMHpPOBAHHBIE B OCHOBHOI IIIKOJIE TIEPBOHAYATILHBIE TIPE/ICTABICHUS O XUMHUECKOU CBA3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O
XUMHUYECKON PEAKINU

[Ton HOBBIM yTJIOM 3peHUS B IipeaMeTe « XUMUs» 0a30BOTr0 YPOBHS pacCMaTPUBAETCS
U3y4EHHBIN B OCHOBHOM IIKOJI€ TEOPETUUECKUI MaTeprall U (PaKTOJIOTHYECKHUE CBEIEHUS O
BElIeCTBaX U XUMUYECKOM peakiuu Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHudeckas
XUMUS yHaIMMCsl IPEAOCTABIISIETCS. BO3MOXKXHOCTD OCO3HATh 3HAYEHUE NTEPUOINYECKOTO 3aKOHA
C 00I1IeTeOPETUYECKUX U METOJOIOTUYECKUX MO3UIUH, TTy0Ke OHATh HCTOPUYECKOE
U3MeHeHHe (QYHKIUI 3TOro 3aKoHa — OT 0000IIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIIEH
Enunas cuctema 3HaHMI O Ba)KHEHIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHNH, a TAK)KE O XUMUYECKHUX PEAKIMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUS
nononHseTcs B Kypcax 10 u 11 kitaccoB aiieMeHTaMu COJIepKaHMsl, UMEIOITUMHU
KYJIBTYPOJIOTMUECKUI U MPUKIIAJHON XapakTep DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBS3M XUMUU C IPYTMMH HayKaMU, pacKpbIBatOT €€ pojib B MO3HABATEIHHOU 1
NPAaKTUYECKOH JIeATEILHOCTH YelIOBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHHS K MPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUYECKUX MPUIIOKEHUN XUMHUHU, TIOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M IMYHOCTHO 3HAYMMBIX Mpo0IeMax, CBI3aHHBIX ¢ XUMUEH,
KPUTHYECKH OCMBICIUBATh HHPOPMAIIUIO U IPUMEHSTH €€ Ui MONOTHEH!s 3HAaHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAIIBHBIX UCCIIEOBATENLCKUX 3a1au B nienom conepxanue
y4eOHOro npeaMeTa «XUMHUsS» JaHHOTO YPOBHS M3Y4YE€HUsI OPUEHTUPOBAHO Ha (YOPMUPOBAHHE Y
yUaIIUXCsl MUPOBO33PEHYECKON OCHOBBI JUIs MOHUMaHUs (pumocodckux uaei, Takux Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHUUYECKOI0 U OPraHMYECKOr0 MUPa, 00YCIIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SIBJICHUN IyTEM IKCIIEPUMEHTA
U pelIeHUs IPOTUBOPEUNI MEKAY HOBBIMU (haKTaMH U TEOPETUUYECKUMU MPEANOCHUIKAMH,
OCO3HAHME POJIM XMUMUH B PEILICHUH YKOJIOTHUYECKUX MTPOOIIeM, a TaKkKe MpolieM cOepekeHHs
JHEPreTUYECKUX PECYPCOB, ChIPbs, CO3aHNs HOBBIX TEXHOJIOTHHA U MAaTEPUAJIOB



B mane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLMANIN3ALNN 00YYaIOLINXCS IPUHATHIE
pOrpaMMOii ITOIXO0/IbI K ONPEAEICHUIO COJICPKAHUS U TIOCTPOCHHS IIpeIMeTa
npeaycMaTpuBaioT (pOpMUPOBAaHHE Y YUAIIUXCSl YHUBEPCATBHBIX YI€OHBIX ACHCTBUM, UMEIOIINX
0a30Boe 3HAYCHUE IS PA3IMYHBIX BHJIOB AEATEIHHOCTU: PEIICHNS MPOOIIeM, TIOMCKA, aHAIN3a |
00paboTku HHPOPMALIUU, HEOOXOAUMBIX JJIsl IPHOOPETCHHUS OTIBITa TPAKTUIECKOH 1
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOLICH B)KHOE MECTO B IIO3HAHUH XUMUN

HEJIN U 3AJAYU YYEBHOI'O IPEIMETA «XUMUSA»

B mpakTuke npenogaBaHusl XMMUHU KaK B OCHOBHOM, TaKk U B CPEIHEH ILKOJIE, IIPH OIIPEIEICHUN
COZIEpPKATEIIbHOM XapaKTEPUCTUKH LIeJIeH N3YYEeHUs IIPEAMETA HAIPABICHUEM I1IEPBOCTEIIEHHON
3HAYMMOCTHU TPAJAULIMOHHO MIPU3HAETCS (POPMUPOBAHNE OCHOB XMMHUYECKOM HAyKH Kak 001acTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JIEATEIIbHOCTH YEJI0BEKA U KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOU KylbTypbl C METOIUYECKON TOUKH 3PEHUS TAKOU MOAXO. K
OIpEENICHUIO LIeJIel N3YUYEeHHUs MTPEIMETA SIBJISIETCS BIIOJIHE OIPABIaHHBIM

CoryacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LIETSAMHU U3YyUEHUS IIPeaMETa « XUMUSA» B CPEIHEN
1IKoJIe Ha 0230BOM YPOBHE SIBJISIIOTCS:

- hopMupoBaHHE CUCTEMBI XMMUYECKHX 3HAHUN KaK Ba)KHEHIIIEH COCTABIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHPa, B OCHOBE KOTOPOH JIe)KaT KITFOUEBbIe OHATHUS, (PyHIaMEeHTaIbHbIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKA HAYKH, YCBOEHUE U [IOHUMAHHUE CYILIHOCTH
JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOPUEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

- (popmupoBaHuE U pa3BUTHE IPEACTABICHUN O HAYYHBIX METOJaX [MO3HAHUS BEIIECTB U
XUMHUYECKHX PeaKuil, HEOOXOANMBIX JIJIsl IPUOOPETEHUsI YMEHUIM OpUEHTHPOBATHCS B MUPE
BEIIECTB U XMMHUYECKHX SIBJICHUH, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MIOBCEIHEBHOM JKU3HY;

- pa3BUTHE YMEHUN U CIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHUYECKOT'0 SKCIIEPUMEHTA, COOTI0IEHUEM MTPaBHII 0€30IaCHOT0 0OpallieHHs ¢ BEIeCTBaMU

Hapsiny ¢ aTuMm coneprkaTenbHas XapaKTepUCTHKA LIeJIed 1 3a/1a4 U3y4eHUs IPeMeTa B
IIPOrpaMMe yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMHU B CUCTEME
obmero cpeaHero odpazoanusi Cero/Hs B MPeNoJaBaHUM XUMHUHU B OOJIbIIIEH CTENIEHU OTAAETCS
NpPEANoYTeHUE MPAKTUUECKONH KOMIIOHEHTE CO/IePKaHUs 00yUYeHUs, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHUKA LIKOJIbI, BJIAJACIOIIEr0 He HAOOPOM 3HaHUH, a (PYHKIIMOHAIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOTO MOTYYEHUS 3HAHUM U IPUMEHEHUS
UX B pEIbHOM JKU3HU JUIS PeIlIeHUs] MPAKTUUECKUX 3ajau

B 57011 cBsI3u pu M3ydeHUU npenMeTa « XUMUs» TOMUHUPYIOIee 3HaYeHHE TPUOOPETaoT
TaKHe LU U 33]]a4i, KaK:

ajanTtanys oOydJaromuxcs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOIIET0OCs] MUpa, (OPMUpPOBaHUE
UHTEJUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLIUX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

dbopMupoBaHUe y 00YHarOIIUXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHINH ), UMEIOIINX
YHHBEpCaJIbHOE 3HAUEHHE IS PA3TUYHBIX BUJIOB JIEATEILHOCTH: pEIIEHHs TPo0IieM, TOUCKa,
aHajam3a u 00paboTKu nHpOpPMAITUU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OTBITA ACATEIHHOCTH,
KOTOpasi 3aHUMAET Ba)KHOE MECTO B IO3HAHUN XMMHUH, a TAKXKE JUI OLIEHKH C IMO3ULIUN
9KOJIOTMYECKOI 0€30MMacCHOCTH XapaKTepa BIMSAHUSA BEILECTB U XMMUYECKHUX IPOLIECCOB Ha
OpraHM3M 4YeJI0BEKa U IPUPOAHYIO CPENY;

pa3sBUTHE IO3HABATENIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yYaroImuxcst: CoCOOHOCTH CAMOCTOSITETILHO MPUOOPETAaTh HOBBIE 3HAHUS 110 XMMUHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMHU, UCIIOJIb30BAaTh COBPEMEHHbBIE HH()OPMAIIIOHHbIE



TEXHOJIOTUH JUIsl TOMCKA U aHaJN3a Y4eOHOH U HayYHO-TIOMYJIAPHON MH(POPMALIUU XUMUYECKOTO
COJIEPIKaHUS;

¢dbopmMupoBaHUE U pa3BUTHE y 00YUYAIOMIUXCS ACCOLUATHBHOTO M JIOTMYECKOT'O MBILIUICHUS,
HaOJII0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU IJIAHUPOBAHUU U [TPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00y4aromuxcs yOexx 1IEHHOCTH B T'yMaHUCTUYECKOM HAallPaBJIE€HHOCTU XUMUH, €€
B)XHOH POJIM B PEIICHUH TTI00AIBHBIX MPOOJIEM PAIIHOHAIBHOTO MTPUPOIOIOIB30BAHHMS,
IIOTIOJIHEHHS] SHEPTETUYECKHUX PECYPCOB M COXPAHEHUS IIPUPOJHOTO PaBHOBECHS; OCO3HAHUS
HE00X0IMMOCTH OEpeXHOTr0 OTHOLICHHUS K IPUPOJIE U CBOEMY 370POBBIO, a TAKXKE
pUOOPETEHNs OIbITA UCIIOIb30BaHUS OJYYEHHBIX 3HAHUN JJIS1 IPUHSATUS TPAMOTHBIX PELICHUN
B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU

Llenu 1 3aaun U3yyeHUs npeaMera «XUMUs NOTYYHIIN TOAPOOHYI0 METOAUYECKYIO
MHTEPIIPETALMIO B pazjiesie nporpaMMel «llimanupyemble pe3ynbTaTbl OCBOCHUS IPEAMETAY,
6saromapst uemy obecre4eHo Y€TKoe MPEeACTaBICHNUE O TOM, KaKUe 3HaHUSA U YMEHUS UMEIOT
IPsIMOE OTHOIIEHUE K peain3allui KOHKPETHOU Lesn

MECTO YYEBHOI'O IIPEJIMETA «XUMMUSD»
B YYEBHOM IUVTAHE

B cucreme cpennero obuiero oopazoBanus «XuMus», u3yyaemas Ha 6a30BOM ypOBHE, IPHU3HAHA
00s13aTeIbHBIM y4eOHBIM TPEMETOM, BXOSIINM B COCTAB MPEAMETHOW 00IacTH
«EcTecTBeHHBIC HAyKN» YUeOHBIM IIJIAHOM Ha €€ n3yuyeHue OTBeJIeHO 68 yueOHBIX YacoB, 1o 1
yacy B Hezento B 10 u 11 kimaccax cooTBeTcTBEeHHO B TemarndeckoM MjIaHMpOBAaHUM YKa3aH
pe3epB yueOHOro BpeMEHHU, KOTOPOE PEKOMEH TYETCs JUIsl peai3aliii aBTOPCKUX MOXO0/10B 110
WCIIOJIb30BAaHUIO Pa3HOOOPA3HBIX (DOPM OpraHU3aIMK YIE€OHOTO MpoIiecca.

COJAEP)KAHUE YYEBHOI'O ITIPEJMETA «XUMM5» (0a30Bblii YPOBEHb)

10 KJIACC. OPTAHUYECKAS XUMUS
Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraH4ecKo XUMHUK: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE B IIOJIy4YEHUU HOBBIX
BEIIECTB U MaTepuasoB. Teopusi CTpOeHUs opranndeckux coennnenuit A M bytneposa, eé
OCHOBHBIE NOJIOKeHUsT CTpYKTypHBIE (POPMYIIBI OpraHMYECKUX BemiecTB [ oMomnorus, nzomepus
XHUMHYECKas CBA3b B OPraHUYECKUX COEANHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBA3U
[Ipencrasienue o kiaccuuKaluu OpraHMuecKux BemecTB. HoMeHkIaTypa opraHn4eckux
COeIMHEHUH (cucTeMaTHyecKkas) U TpUBUAIbHbIE HA3BaHUS BaXXHEHIIINX MpeacTaBUTEIeH
KJIACCOB OPraHUYECKUX BELIECTB

OKCIEPUMEHTATbHBIE METO/IbI U3YYEHHUS BEIIECTB M X MPEBPAIICHHI: 03HAKOMJIIEHUE C
o0pa3iaMu OpraHMYecKuX BEUIECTB U MaTepraiaMy Ha UX OCHOBE; MOJAEIHPOBAHNUE MOJIEKYII
OpPraHMYECKUX BEIECTB; HAOIIOACHNE U ONMCAaHNE JEMOHCTPAIIMOHHBIX OIBITOB 110
MPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUU (IJI1aBiIeHHEe, OOYTIMBaHUE U TOPEHHE)

Yraesoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTMYECKH psii. MeTaH U 3TaH — IpoCTerIme
MpEaACTaBUTCIIN AJIKAHOB!: (1)I/I3I/I‘ICCKI/IG U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I 3aMCUICHHUA U
TOpEeHUs ), HaXOXACHUE B IPUPOJIE, TIOJTyYeHHE U TPUMEHEHNE



AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUM psAll. DTUIICH U IPOIUIIEH — MPOCTEHIINE
MIPEACTABUTENH AJIKCHOB: (PU3MYECKUE M XUMHUECKHE CBOMCTBA (pEaKIMu THIPUPOBAHHUS,
rajJjioreHuPOBaHUs, TUIpaTallui, OKUCICHUS U TIOJMMEPHU3ALIUHU ), TIOJIyUeHHE U IPUMEHEHHE
Ankanuensl. byraguen-1,3 u metmnOyraauen-1,3: ctpoeHne, BaXHEHIITHE XUMHUYECKUE CBONCTBA
(peakiust mosimMepusaium). [loaydyeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHbI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM PsT. ATIETUIICH — MPOCTEHIINN
MPEJICTAaBUTEINb aJIKHHOB: COCTaB, CTPOCHHE, (U3UUYECKUE M XUMUYIECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIpATAIlUH, TOPESHHS ), TTOTYUCHUE U IPUMCHEHUE

Apensl benzoun: coctas, cTpoeHue, PU3NIECKIE U XUMHYECKHE CBOMCTBA (PeakIuu
raJIOTeHUPOBAHUS U HUTPOBAHMS ), TOTyYEHUE U IpUMeHeHue T01y01. cocmas, cmpoeHue,
Qusuueckue u xumuieckue coUCM8a (peakyuu 2ai02eHUPOSAHUs U HUMPOBAKUsL) Noy4eHue U
npumenenue' TOKCHYHOCTH apeHOB. | eHeTHUECKas CBA3b MEXKIy YITIEBOIOPOIAMH,
MPUHAICKANTIMHU K Pa3IMYHBIM KJaccam

[TpupoaHbIe HICTOYHUKH YTIAEBOAOPOAOB. [Ipupoauslii ra3 u nomytHele HeTsHbIe ra3pl. HedTh
u e€ npoucxoxaeHue CrocoObl nepepadoTku HeTU: IEPErOHKA, KPEKUHT (TEPMUUECKUM,
KatajauThuueckuit), nuponus IIpoaykTel mepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIUICHHOCTU U B ObITY KaMeHHBIN yroyib U MPOAYKTHI €ro nepepadboTKu
OKcIIepUMEHTAJIbHBIC METOAbI M3YUSHHUS BEIISCTB M X NPEBpalllCHHUI: O3HAKOMJICHUE C
oOpa3iamu 1acTMacc, KaydykoB U pe3uHbl; Kouiekiuu «He@Te» u «YTomabp»; MmonenupoBaHue
MOJIEKYJ YTIIEBOJIOPOAOB U TalOr€HOMPOU3BOIHBIX; IPOBEICHUE MPAKTUYECKON PabOThI:
MOJIy4eHHUE STHIICHA U U3YYCHHUE €r0 CBONCTB

Pacuérnpie 3amaun
Brrancnenus mo ypaBHEHUIO XUMUUYECKOM peakinu (Macchbl, 00bEMa, KOIMYECTBA UCXOTHOTO
BEIIIECTBA UJTU MIPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIHH )

Kuciiopoacoaep:kamme oprannueckue coeInHEeHHsI

[IpenenbHbIE OTHOATOMHBIE CHUPTHI. METaHOJ U 3TaHOJI: CTPOeHHUE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJUIaMH, FaJIOTeHOBOI0POJIaMH, TOPEHUE), TPUMEHEHHUE.
Bopopoansie cBA3M MEK Iy MOJIEKYJIaMH COUPTOB JlefCTBHE METAHOJIA U ATAHOJIa HA OPTaHU3M
4eJI0BEKa
MHoroaToMHbI€ CIUPTHI. DTHIICHTJIMKOIb U INIMLEPHUH: CTPOEHUE, PU3NYECKHE U XUMUUECKHE
CBOICTBa (B3aMMOJEMCTBHE CO IIETOYHBIMU METAJIJIAMH, KAUECTBEHHAs PEAKIUA HA
MHOTOaToMHbIe cupThl). JleiicTBre Ha opranus3M ueioBeka. [IpuMmeHeHue rauuepuHa u
STUJICHIJINKOJIS
@DeHoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH eHoa.
[Tpumenenue penona
Anbaerupl U kemonsi. DopMalbIerul, aleTaabAeTu: CTPOeHNE, GU3NYECKUE U XUMUYECKHE
CBOMCTBA (peaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN), TOJTYUECHUE U
pUMEHEHNE

Ayemon: cmpoenue, usuueckue u xumuieckue ceolcmea (peaxyuu OKUCIeHUs U
60CCMAHOBIIEHU), NOTYYUeHUe U NPUMEHEHUE
OnHOOCHOBHBIE MTpeeNIbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, pu3ndecKue 1 XUMUIECKHNEe CBOMCTBA (CBOMCTBA, 00IIIME JIs KJIacca KUCIIOT, PEaKIIHs
ATepU(HKAINN), TOTydeHHE U TpuMeHeHue. CTeapuHOBask U OJIENHOBAsE KUCIOTHI KaK
IPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE NECUCTBUE.




CrnoxHnble 3(hupbl Kak IPOU3BOIHBIE KAPOOHOBBIX KUCIOT.I Haponu3 cinoxxHbIX 3gpupoB JKupsl
['unponus xupoB [Ipumenenue xupoB buosorunyeckas posb KUPOB
VYrneBosl: cocTaB, Kiaccu(uKanus yrieBo1oB (MOHO-, M- U monucaxapuisl ). mokoza —
MPOCTEHIINKA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYEeCKHE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTBue ¢ ruapokcuaom meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM
okcuna cepeopa(l), BocctanoBiaeHue, OposKeHHE TITIOKO3bI), HAXOXKJIECHUE B IPUPOJIE,
npuMeHeHue, ouosnornueckas poiab DotocuHTe3 DpyKTO3a KAK U30MEP TIIFOKO3BI

Caxapo3za — npedcmagumens Oucaxapuoos, 2UOpoiu3, HaxoHCOeHue 8 npupooe U NPpUMeHeHue
Kpaxmai u nemiosno3a Kak npupoHbie noimmMepbl. CTpoeHre KpaxMaa U HeJUTI0I03bI
Ouznyeckue 1 XUMUUECKHe CBOMCTBA KpaxMaia (THAPOJIu3, KaYeCTBEHHAs PEaKIus C HOJOM)
OKclieprMEeHTAIbHbIE METO/IbI M3YYEHHs] BEIIECTB U X NPEBPALICHUN: TPOBEICHUE,
HaOJI0/IEHUE U ONTUCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHbBIE
peaKIu 0JIHOATOMHBIX CIUPTOB (OKUCIIeHUE dTaHoa okcuioM meau(ll)), MHOroaTOMHBIX
CIIUPTOB (B3auMOJIeHCTBHE IHIIepUHA ¢ THApokcuoM meau(ll)), ampaerunos (okucieHue
aMMUa4HbIM pacTBopoM okcua cepedpa(l) u runpoxcunom menu(ll), B3aumonelicteue
Kpaxmalia ¢ HU0I0M); MPOBEACHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI

Pacuérnrie 3amaun
Brruucnenust mo ypaBHEHUIO XUMHYECKOM peakinu (Macchl, 00bEMa, KOJIUYECTBA UCXOTHOTO
BEII[eCTBA WU MPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WJIH MPOJYKTOB PEAKIUH )

A30Tc0)1ep)1canme OpraHu4eCKUue COCINHECHUSA

Amunvl. Memunamun u anunun: cocmas, cmpoenue, puzuyecKue u Xumuieckue ceoucmea
(eopenue, g3aumooeiicmsue ¢ 80001 U KUCIOMAMU)
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHndecKre coeiuHeHnsT PU3ndecKkue 1 XUMHUECKUe
CBOICTBa aMMHOKHUCIIOT (Ha puMepe riauiuHa) bruonornueckoe 3HaueHne aMUHOKHUCIIOT
Ilentuae! .benku kak IpUpPOAHBIE BBICOKOMOJIEKYJIIPHBIE COEUHEHNUS
[lepBuuHasi, BTOpU4Has U TPETUYHAs CTPYKTypa 0enkoB XHWMHUYECKUE CBOWCTBA OENIKOB:
THJIPOJIN3, JCHATypalys, KaUeCTBEHHbIE peakIMK Ha OeJIKH
OKClepuMEHTaIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBpallleHUI: HAOII0JeHUE U ONMCAHNE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalys O€JIKOB IPU HarpeBaHUU, IBETHBIE PEaKIUU OEIKOB

BrbicokoMosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE TTOHATHSI XUMHH BEICOKOMOJIEKYJISIPHBIX COCTMHEHHI: MOHOMED, TIOJTUMED,

CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIUMEPU3AIINH, CPEIHSA MOJIeKyIsipHas Macca. (OCHOBHbIE

METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEpPU3alis U OJTUKOHIEHCAIUs
IInacmmaccol (norusmunen, NOIUNPONUIEH, NOJUBUHUIXIOPUO, nonucmupon). Hamypanvuwiii

U cuHmemuyeckue Kay4yku (6ymaoueHoewltl, X10ponpeHosblli U Uu3onpeHosulil). Bonokua:

Hamypanvhvle (XI0N0K, wepcmy, WENK), UCKYCCMBEHHble (ayemamHoe 80J10KHO, BUCKO3A),

cunmemuyecKkue (Kanpox u i1aecam).

OKCIepUMEHTAIbHbBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpallleHU: 03HAKOMIIEHHUE C

o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB

MexnpenMeTHble CBSI3U
Peanu3zanus MeXNpeIMETHBIX CBSI3€H MTPU U3YyYEHHH OpraHnyeckoil xumuu B 10 kitacce
OCYIIIECTBIISIETCS Yepe3 UCTIONB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHATUHN, TaK U
MOHATUH, ABIISIOIIMUXCSA CUCTEMHBIMU JUISI OTAEIbHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO IIMKJIA
OO01mure ecTeCTBeHHO-HAYYHbIC TIOHSTHS: SIBIICHUE, HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPUS,
aHaJIN3, CUHTE3, KJIacCU(PUKAIUs, TEPUOIUNIHOCTh, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJIEJTUPOBAaHUE



dusuka: Marepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (pU3NYecKre BETMYMHBI U €JMHULIBI
UX U3MEPEHUS

buonorus: xnerka, opranusm, ouocgepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (OEIKH, YIIIeBOIbl, )KUPHI, (hepMEHTHI)
['eorpadus: MUHEpAIBI, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI
TexHONOTHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAILHOTO ITUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE TPEMapaThl, MaTepHAaJIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH

11 KJIIACC. OBLLJAA 1 HEOPI'AHUYECKAA XUMUA
Paszoen 1. Teopemuueckue ocnogvl xumuu

XUMHUUECKUH 371eMEHT. ATOM. SIApo aToMa, U30TOIIbL. DIEKTPOHHAS 000104Ka. DHEPreTHUeCcKue
YPOBHH, OJYPOBHH ATOMHBIC OpOHUTaNH, S-, P-, d-31eMeHTbl OCOOCHHOCTH paclpeie/iCHHs
3JIEKTPOHOB 110 OPOUTAJISIM B ATOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB DIIEKTPOHHAS
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u Ilepnonnueckas cucrtema xumudeckux aneMmeHToB . I Menneneesa
CBs13b epuouveckoro 3akona u [lepuoandeckoit cucTeMbl XUMUYECKUX dieMeHToB | 1
MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUS aTOMOB 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BELIECTB 10 TPYIIaM U
nepuozaM 3HAuEHUE MEPUOJNYECKOr0 3aKOHA B Pa3BUTUU HAyKU

CrpoeHnue BeniecTBa. XuMudeckas cBsi3b. Busibl XuMudeckoil cBsi3u (KOBaJIEHTHAs! HEMIOJISIpHAs U
HOJISIpHAsi, HOHHAsA, MEeTaJllInuecKasi) MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHON XUMHUYECKOM
cBs3M (OOMEHHBIN U TOHOpHO-aKUenTopHbI) BonoponHas cBa3s BaneHTHOCTH
ONEeKTPOOTpULATENBHOCTh CTENEHb OKUCIICHHUS

HoHbl: KaTHOHBI M AHUOHBI

BeniecTBa MONEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTaBa
BellecTBa THUIbI KPUCTAIIMYECKUX PEIIETOK 3aBUCUMOCTb CBOICTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKOU pELIETKU

ITonsiTHE O MUCTIEPCHBIX cucTeMax. MICTUHHBIE M KOJIJIOMAHBIE pacTBOPBl. MaccoBas 1o
BEILECTBA B pacTBOPE

Knaccudukanus Heoprannueckux coeiuHeHnid. HoMeHkaTypa HeOpraHn4eckux BeIEeCTB.
I'eneTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAIEKAIINX K PA3IMUHBIM KJIaccaM
Xumunueckas peakuus. Knaccudukanus XUMUYECKUX peaklii B HEOPraHUYECKOM U
OpPraHMYECKON XMMHUU.3aKOH COXPaHEHMsI MAacChl BELLIECTB; 3aKOH COXPAHEHNUs U IPEBPAIECHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUIX

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT Pa3INuHbIX (akTopoB. OOpaTUMbIE pEaKIHH.
Xumnueckoe paBHoBecre DaKTOPBI, BIUAIONIME HA COCTOSTHUE XMMUYECKOTO PABHOBECHUS
[Tpunuun Jle larense

OnekTpoauTrueckas aucconuanus. CuibHble U caadble 3JeKTpoiauTsl. Cpesa BOJAHBIX
pacTBOPOB BEIECTB: KHUCTasl, HEHTpanbHasi, ienoyHas./Ionamue o 6000poOHOM nokazamene
(pH) pacmeopa. Peakuun noHHOTO OOMEHa. ./ UOPOIU3 HEOPLAHUUECKUX U OPAHUYECKUX
eewecmes

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakun./lonsimue 06 sn1exmponuse pacniagos u
pacmeopos coneu. [Ipumenenue snekmponusa

OKcliepuMEeHTAIbHbIC METO/IbI H3YUEHHsI BEIIECTB U MX MPEBPALICHUN: JeMOHCTpaLus TaOIuIl
«ITepuognueckas cucrema xuMuueckux 3mnemeHToB /| Y. MennaeneeBa»; usydeHue Moaenei
KPUCTAJNTHYECKUX PEeIIETOK; HAOII0ACHNE U ONMCAHKUE JeMOHCTPAIIMOHHBIX U Ta00paTOPHBIX
OIIBITOB (pa3/10KEeHUE NMEPOKCUA BOJOPOIA B MPUCYTCTBUU KaTaJIn3aTopa, ONpeAeIeHUE CPeIbl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO HHAUKATOPA, PEAaKIIM HOHHOTO 0OMeHa);
IPOBE/IEHUE NTPAKTHUECKON paboThl «BiusHIE pa3nnyHbIX




(akTOpPOB Ha CKOPOCTh XUMHUYECKON PEaAKLIUN»

Pacuémmnole 3a0aqu
Pacuérpl o ypaBHEHUSIM XUMUYECKUX PEAKIUA, B TOM YHCJI€ TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM TTOHATHS
«MaccoBas JI0JIs BEIIeCTBaY

Pa3nes 2. Heopranmueckasi XuMust
Hewmetamisl. [lonoxxenue HemetamioB B [lepuoauyeckoii cucteMe XuMu4eckux saeMenToB /[ U.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB. (Du3HUYECKHE CBOMCTBA HEMETAIIJIOB
AmoTponusi HEeMeTauIoB (Ha puUMepe KUciaopoa, cepsbl, hocdopa u yriaepoza)
XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TAJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COETMHEHUIN)

[IpuMeHeHre Ba)KHEUIINX HEMETAIOB U UX COEIMHEHUN
Mertamibl. [lonoxenue meraiioB B [lepuonnueckoi cucteMe XuMHYECKUX 31eMeHToB [ 1
MenneneeBa OcOOEHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB O01ue
¢uznueckue cBoiictBa MeTaiioB CIUlaBbl METAJUIOB DJIEKTPOXUMHMUECKUN Psii HAPSHKEHUN
METaJIOB
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KaJIWH, KaJIbIIUM, MarHui, aJIFIOMUHUH,
[UHK, XPOM, KEeJle30, MeJlb) U UX COCTUHEHHIA
OO61mue criocoOb!I momy4deHus: MeTaluioB. Memannypeusi. Kopposus memannos. Cnocobdwl 3awumol
om xkopposuu. llpuMeHeHne MeTamioB B ObITY U TEXHHUKE
OKCIIEPUMEHTATbHBIC METO/IbI M3YUYEHHUS BEIIECTB M MX MPEBPAICHUN: N3yYEHUE KOJUICKIIUU
«MeTansl U CIUIaBbl», 00Pa3I0B HEMETAIJIOB; PEIICHNE YKCIIEPUMEHTAIbHBIX 33/1a4;
HaOJIIO/ICHUE U OMHMCAHKUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (B3aMMOICHCTBHE
TUAPOKCHUIA ATFOMUHUS C paCTBOPaMU KHUCIIOT U 1IEJ0Uel, KaueCTBEHHbIE PEaKIIUU Ha KAaTUOHBI
METaJlJIOB)
Pacuémmuuwie 3a0auu
Pacuérer maccel BemecTBa win 00bEMa ra3oB 1Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB; pacYEThl Macchl (00bEMa, KOJIMYECTBA
BEII[ECTBA) MPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEIIECTB UMEET NMPUMECH

XuMus 4 KM3Hb

Ponp xumuu B o0ecrieueHnr SKOJIOTHYECKOM, SJHEPTETHUECKOM U MUIIEBOM 0€3011acCHOCTH,
pa3BUTUU MeAUIUHBI [loHsATHE 0 HAYYHBIX METO/AAaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUi
[IpencraBnenuss 00 0OMKUX HAYYHBIX MPUHIIAIIAX TTPOMBIIINICHHOTO MTOTYYEHUST BaKHEUIITUX
BEIIECTB

UYenoBek B MUpPE BEIIECTB U MATEPHAIIOB: BaKHEUIIINE CTPOUTEIBHBIE MAaTEPUATHI,
KOHCTPYKIIMOHHBIE MaTepUalbl, KPAaCKH, CTEKJIO0, KEpaMUKa, MaTepUabl JJIs1 JIIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OpECHUS

XuUMHS ¥ 310pOBbE YEJIOBEKA: MTpaBujia UCIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB; IpaBuia
0€30MacHOro UCMOIb30BaHUS MPENapaToB ObITOBOW XMMHHU B TOBCEAHEBHOMN KU3HU

MexnpenMeTHbIe CBSI3U

Peanuzanus MeXIpeIMETHBIX CBsI3€il PH N3ydeHUH o01ei 1 HeopraHuyeckoi Xumuu B 11
KJIacCe OCYILIECTBIISAETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
Y IIOHATUH, SIBIAIOIIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIa

OO0111e ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, KJaccu(uKaius, NepruoAnIHOCTb, HAOII0IEHUE, IKCIIEPUMEHT, MOJIETUPOBaHHE,
U3MEpPEHHUE, SIBJIICHUE



dusmka: MaTepus, FJHEPrusi, Macca, aToM, NEKTPOH, POTOH, HEUTPOH, MOH, U30TOII,
PaIMOaKTHBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOsIHHUEC BCIICCTBA, (bH3I/IquKPIe BCJIMYHHBI U CAVMHULBI X U3MCPCHUA, CKOPOCTb
buonorus: xnerka, opraHu3M, 3KocCHcTeMa, OMocdepa, MaKpo- 1 MUKPOIJIEMEHTHI, BATAMHHBI,
0OMEH BElIECTB B OPraHU3Me

['eorpadus: MUHEpAIBI, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOMIAEMBbIE, TOILIIMBO, PECYPCHI
TexHomorns: XumMmudeckas MMPOMBINIJICHHOCTb, MCTAJUIYPTH, IPOU3BOACTBO CTPOUTCIIBHBIX
MaTepualioB, CEIbCKOXO035HCTBEHHOE MIPOU3BOICTBO, MMUIIEBAs! TPOMBIILICHHOCTD,
q)apMaL[eBTI/I‘-IeCKaSI MPOMBIIIJICHHOCTD, IPOU3BOACTBO KOCMETHUYCCKUX ITPCIIapaTos,
IPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTE€PUAIIOB, JIEKTPOHHAS IPOMBIIUICHHOCTS,
HAHOTCXHOJIOI'NH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
INPEJIMETA «XUMUSA»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS 00yYarOIIUMUCS POrpaMm
cpeaHero odmiero o0pa3oBaHus (JTMYHOCTHBIM, METAIPEAMETHBIM | ITpeaMeTHbIM) HayduHo-
METOIUYECKON OCHOBOM JUTsS pa3pabOTKHU MIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS IPOTrPaMM
CpeIHero o0mero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICITSILHOCTHBIN MTOIX 0T

JIMYHOCTHBIE PE3VIJIBTATHI

B cooTBeTCTBUYU C CUCTEMHO-EATENBHOCTHBIM ITOIXOIOM B CTPYKTYPE TMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHms
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHE!

— OCO3HaHHE 00YUYaIOIUMHUCS POCCUUCKON IPaskIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEAEICHUIO;

— HaJM4Kie MOTHUBALIMU K 00YUYEHHUIO;

— IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUHU;

— TOTOBHOCTb U CIIOCOOHOCTH 00y4aroIMIMUXCsl PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIIMMHU LIETIOCTHOM cHCTEME XUMUYECKOTO
o0Opa3oBaHus;

— HaJM4Ke IPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIENTU U CTPOUTH
YKU3HEHHBIE IIJIaHbl

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE yUYeOHON U

BOCIIMTATEIbHON JeATENbHOCTH OpraHn3aniy B COOTBETCTBUU C TYMaHUCTUYECKUMU,

COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH U HI€ajJaMH POCCUICKOTO

IpaXkJIaHCKOTO 00IIeCTBa, IPUHATHIMU B O0IECTBE HOPMaMH U MPAaBUJIaMU TIOBEACHUS,

CIOCOOCTBYIOLIMMH MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS

JUYHOCTH 00YYaIOIINXCS

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeAMeTa « XUMHUS» OTPa)karoT cPOPMUPOBAHHOCTD OMbITA

MIO3HABATEIBHOM U MPAKTUYECKOH JeSTeTbHOCTH 00YUYaIOMIMUXCs 110 peaTu3aliy MPUHSATHIX B

00I11eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1. I'pamaaHCKOro BOCIIMTAHUA:
— 0CO3HaHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, yBaXKEHHS K
3aKOHY M ITPaBONOPSAKY;



— MPEJCTaBIEHUs O COLMAIBHBIX HOPMAaxX U IIPABUIIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENBHOCTU IPU CO3JaHUN yUEOHBIX
IPOEKTOB, PEHICHNU YUeOHBIX U TIO3HABATENBHBIX 3a/1a4, BBITOJHEHUH XUMUYECKUX
SKCIICPUMEHTOB;

— CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHSL, JIOTUKY M apTyMEHTHI APYTHX
IPY aHAJIU3€ pa3IMYHbIX BUJOB y4EOHOH e TeIbHOCTH;

2. [IaTpHOTHYECKOr0 BOCIIUTAHUSA:

— LIEHHOCTHOI'O OTHOIIIEHUS K NCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHON XMMUH;

— YBaXEHHSI K IIPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHUS XUMHH,
OCO3HAaHMsI TOTO, YTO JOCTHXKEHUS] HAYKH €CTh Pe3yJIbTaT JINTEeNIbHbIX HAOII0JCHUH,
KPOIIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IIOMCKOB, IIOCTOSHHOI'O TPY/1a YYEHBIX U IIPAKTUKOB;

— MHTepeca U M03HaBaTeJIbHBIX MOTUBOB B ITOJIyY€HUH U MOCIEIYIOLIEM aHalIn3e HHPOpMaLuu
0 MEPEIOBBIX JOCTHKECHUSAX COBPEMEHHOM OTEUYECTBEHHOW XUMUH;

3. lyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

— HPABCTBEHHOT'O0 CO3HAHUS, 3TUYECKOTO ITOBECHMS;

— CHOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHbIE C XUMUYECKUMHU SIBIICHUSMU, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U ITOCTYIKH CBOMX TOBAPHILEH ¢ MO3ULIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA ATUX MOCTYIKOB;

4. ®opMHPOBAHUA KYJIbTYPBbI 310POBbS:

— MOHUMAaHMSI LIEHHOCTEH 3/I0pOBOro 1 6€3011acHOro 00pasa )KU3HU; HE0OX0AUMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

— co0umro/1eHus paBmil 0€30MacHOro 0OpaleHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHON KU3HU
U B TPYJAOBOM IE€ATEIBHOCTH;

— MOHUMAaHMI LIEHHOCTH MPABUII MHIUBHUYaJIbHOTO M KOJJIEKTUBHOI'O O€30I1aCHOTO MOBEIEHUS
B CUTYyalUsIX, YIPOXKAIOIINX 30POBbIO U )KU3HU JIFOAEH; OCO3HAHUS NOCIECTBUN U
HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aNKOTr0JIsl, HAPKOTHKOB, KypEHHS);

5. TpynoBoro Bocnuranms:

— KOMMYHHUKaTUBHOI KOMIIETEHTHOCTH B y4E€OHO-UCCIIEIOBATEIBCKOM 1eATeIHHOCTH,
00I111eCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX NEIATEIBHOCTH;

— YCTaHOBKH Ha aKTUBHOE y4aCTHE€ B PEUICHUU MPAKTUYECKUX 33]1a4 COLIMATIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);
MHTEpeca K MPaKTHIECKOMY M3YUSHHIO MPOPECCHI pa3TUYHOTO POja, B TOM YHCIIE HAa OCHOBE
MMPUMCHCHUA MPECAMETHBIX 3HAaHWUH 110 XHUMUH,

— YBQXKEHHUS K TPYAY, JIOJAM TPYyJla U pe3ysibTaTaM TPYAOBOU AeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIAMBHUAYAJIBHON TpaeKTOpUU 00pa3oBaHus, Oyaymien
npodeccuu 1 peanu3ali COOCTBEHHBIX KU3HEHHBIX TIAHOB C YUETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;

6. JK0JIOrMYeCKOro BOCIIMTAHUS:

— DKOJIOTHYECKH IEJI€CO00Pa3HOTO OTHOIIEHUS K MMPUPOJIC, KaK UICTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

— NOHUMAaHHUS II100aJILHOTO XapakTepa 3KOJIOTHICCKUX npo6neM, BIINSITHUSI DOKOHOMHUYCCKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIBHOU Cpebl;

— OCO3HaHMs HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTUKEHUI XUMUU JIJIs1 PELIEHHsI BOIIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA,

— AKTUBHOT'O HEMPUATHS ACHCTBHI, MIPUHOCSAIIMX BPE OKPYKAIOIIEe MPUPOTHON Cpele,
YMCHUA MPOTrHO3UPOBATH HC6HaI‘0HpI/IHTHBIC OKOJIOTHYCCKHUEC ITOCIICACTBUA
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIIATh UX;



— HQJIM4YUA Pa3BUTOr0 3KOJIOIMYECKOr0 MBIIITICHUS, YIKOJIOTHYECKON KYJIbTYPBI, OIbITa
JESATEIIBHOCTH SKOJIOIMYECKON HAIPABICHHOCTH, YMEHHS PyKOBOJICTBOBATHCS UMHU B
MO03HABATEJbHOM, KOMMYHHKATUBHOM U COIMAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO IIPOTUBOCTOATH UJEOIOIHU XeMOpoOouH;

7. lleHHOCTH HAYYHOT'O MO3HAHMS:

— chopMHEpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOU MPAKTHUKH;

— MOHUMAaHUS CTIeNU()UKN XUMUU KaK HAyKH, OCO3HaHMs €€ PO B POPMHUPOBAHUU
paIrMoOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUH IIEIOCTHOTO MPEACTABICHUS 00
OKpYKarOIIEeM MUPE KaK O €AUHCTBE IPUPOJIBI U YEIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHuH MPpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

— yOKIAEHHOCTH B 0COO0H 3HAYMMOCTH XUMUH JIJISi COBPEMEHHOW ITUBUJIM3AINH: B €€
TYMaHHUCTUYECKOW HAIIPABIEHHOCTH U BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHUaIbLHOM
KYJIBTYPBI, pEIICHUH TJIO0ATBHBIX TPOOJIEM YCTOWYUBOTO PAa3BUTHSI YEIIOBEYCCTBA —
CBIPbEBOM, SHEPTETUUECKOMU, MTUIIEBON M YKOJIOTMYECKOM 0€301MaCHOCTH, B Pa3BUTHH
MEIMIIMHBI, 00CCITICUSHUH YCIIOBUH YCIIEIITHOTO TPY/a U SKOJIOTHYSCKH KOM(DOPTHOH JKU3HH
Ka)KJI0ro 4IeHa OO0IIeCTBa;
€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IOHUMaHUs CYIHOCTHU METOJIOB ITO3HAHHS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BATh MOJTy4YaeMble 3HAHUS
JUTSL aHAM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOLIEro MUPA U IPOUCXOISIINUX B HEM
W3MEHEHUH; yMEHHUS JieNlaTh 000CHOBAHHBIE 3aKII0YCHHSI HA OCHOBE HAyYHBIX ()aKTOB U
MMEIOLIUXCA TAHHBIX C LEJIbI0 MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENILHO MCIIONB30BaTh XUMUYECKHE 3HAHUS JJIsl pEIICHUs TPo0ieM B
pEATbHBIX KU3HEHHBIX CUTYalUsIX;

— MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAaHUU 10 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMHU
MOTPEeOHOCTSIMU;

— MHTEpEca K 0COOCHHOCTSIM TPy/a B Pa3IMUHbBIX cPepax mpoecCHOHATBHON AeSTENHbHOCTH

METAIIPEIMETHBIE PE3VJIbTATDI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YI4EeOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT: 3HAUUMBIE TSI (DOPMHUPOBAHHS MHUPOBO33PEHHS O0YJArOIINXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHAyYHbIE TOHATHS, OTPAXKAIOIINE [ETOCTHOCTD
HAyYHOU KapTUHBI MUpA U CHEIU(PUKY METOI0B TTO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIeCTBO, SHEPTHs, ABJICHHE, ITPOIECC, CUCTEMA, HAYIHBIN (aKT, MPUHITHII,
TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0BAaHUE, HAOIOICHHEe, U3MEPEHHUE,
SKCIIEPUMEHT U JIp ); YHUBEpCaIbHbIC ydeOHbIC IeHCTBHS (IT03HABATEIIbHBIC, KOMMYHHKATHBHBIC,
perynaTuBHbIE), obecreunBaromiye GopmupoBanue QyHKIMOHATHHON TPAMOTHOCTH U
COITMATbHOM KOMTIETSHITMH O0YYaIOIINXCS; CIOCOOHOCTh 00yUYaIOINUXCs NCITOIh30BaTh
OCBOEHHBIE MEXIUCIUTIITMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHbIC
JIEWCTBYS B TO3HABATEILHOW M COLIMAIIbHON TPAKTHKE
MertanpenmMeTHbIe pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATBHBIMH YI€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSIMU

Osnadenue ynugepcaibHbMu Y4eOHbIMU HOZHABAMETbHBIMU OCUCHBUAMU:

1. Ba30oBBIMH JIOTHYECKHUMH TeliCTBUAMM:
— CaMOCTOSTEILHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;



— ONPEACIIATH UENU AEATEIIbHOCTH, 33/1aBasi MApaMETPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTb PE3YJbTAThI IEATEIBHOCTH C TOCTABIICHHBIMU LIEISAMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBILLICHHUS — BBIACIISITH
XapaKTepHbIC MPU3HAKY MTOHATUI U yCTaHABIMBATh UX B3aWMOCBSI3b, UCIIOIb30BaTh
COOTBETCTBYIOIIINE OHSITHS JIsl OOBbSICHEHUS OT/ICTBHBIX (PAKTOB U SIBIICHUH;

— BBIOMpATh OCHOBAHUS U KPUTEPHUH JIJIS KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEaKIIHA;

— YCTaHaBJIMBATh PUYUHHO-CJICICTBEHHBIE CBS3U MEXIY U3Y4aeMbIMU SIBICHUSIMU;

— CTPOUTBH JIOTUYECKUE PacCyKIeHUs (MHIyKTUBHBIE, ICTYKTUBHBIC, TI0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MMPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUAX, (OPMYITUPOBATH BHIBOIBI
1 3aKJIFOUCHUS;

— NPUMEHSTH B IIPOLIECCE MO3HAHUS UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIJIH, TPeoOPa30BhIBATh MOJICIIBHBIC MTPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOI)
9JIEMEHTa, XUMUYecKast GopMyJsia, ypaBHEHHUE XUMUICCKOU PEAKITUN — IPHU PEIICHUH
yueOHBIX TTO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, TPUMEHSTh Ha3BaHHBIE MOJICIIbHbBIE
MIPEJCTABIICHUS JJISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB N3YyYaE€MbIX BEILIECTB U
XUMHYECKUX PEAKIIUM;

2. bazoBbIMH HcCiIe10BATEIBLCKMMHY e CTBUSIMU:

— BJIaJIeTh OCHOBaMH METO/I0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

— (opMyIHpPOBATH LENU U 3a]1a41 UCCIIEIOBAHMUS, UCIIOJIb30BaTh MOCTABJICHHBIC U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI JIJ1s1 POPMUPOBAHUS TUTIOTE3BI IO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

— BJIQJIETh HaBBbIKAMU CaMOCTOSITENIbHOTO JIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0AATh 3a XOJI0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pPe3yibTar, (GOpMyIUpPOBaTh 0OOOIIEHUS U BHIBOJIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIIEOBAHUS, COCTABIIATh 00OCHOBAHHbIN OTUET
0 MpOoJIeIaHHON paboTe;

— IpUOOpeTaTh ONBIT YYEHUYECKOH MCCIIeJOBATENbCKON U POSKTHOM 1€ TeTbHOCTH,
IPOSBIISATH CHOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PELICHUs
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOO0B [TO3HAHUS;

3. lIpuémamu padoThI ¢ HH(POPMALHE:

— OPHUEHTHPOBATHCA B Pa3IMUHBIX UCTOYHHMKAX HH(OpMaLUY (HayYHO-TIOMYJISIpHAs JIUTeparypa
XMMHUYECKOT'0 COZIep KaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), aHATM3UPOBATh
MH(OPMALIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTH U HEMPOTUBOPEUNBOCTD; (HOPMYIHPOBATH 3aIIPOCH] M IPUMEHSAThH pa3IMyHbIe
METO/IbI IIPH MOUCKE U 0TOOpE MHPOPMAIH, HEOOXOTUMOMN ISl BHITOJHEHUS Y4eOHBIX 3aa4
ONpPEAECNEHHOTO TUIIA,;

— MPUOOPETATh OMBIT UCIOIb30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIbHO BBIOUpATh ONTUMANIBbHYIO (OpMY NpeaAcTaBIeHUusI HHPOPMAIUH (CXEMBI,
rpaduKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U T 11 );

— HCII0JIb30BaTh HAyUHBIH A3BIK B KAUECTBE CPE/ICTBA IIPU pabOTe ¢ XUMHUECKOMH
uHpOpMalLKeil: IPUMEHATh MeXIpeAMETHbIE ((pU3nueckie 1 MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

— UCTOJIB30BATh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATTISITHOCTH
Ognaodenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OCIICINGUAMU:

— 3aJ]aBaTh BOMPOCHI 10 CYLIECTBY 00CYK/Ia€MOI TEMBbI B X0OJI€ Uaiora U/UiH JUCKYCCHH,
BBICKA3bIBaTh UJIEH, (POPMYIMPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIITOJHEHUS
MPEJI0KEHHOM 3a/1auu;



— BBICTYIIATh C MIPE3CHTAIMEH Pe3yIbTaTOB IM03HABATEIHHOM IEATEIILHOCTH, MOJTy4YeHHBIX
CaMOCTOSITEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH MIPH BHIMOJIHEHHH XUMUYECKOTO
HKCIEPUMEHTA, MPAKTHYECKON PabOTHI O UCCIIETOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3ainuu yaeOHOro mpoeKTa U (POPMYITHPOBATH BBIBOBI 110 PE3YJIbTaTaM MPOBEAEHHBIX
UCCIICIOBaHUN MTyTEM COTIIACOBAaHMS MO3UIMN B X0/1€ 00CYKIIEHHsI 1 0OMEHAa MHEHUSAMHU
Osnadenue yHugepcanbHoIMu pezyiamueHbIMU 0CHCMEUAMU:

— CaMOCTOSTENILHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO TIO3HABATENILHYIO JESITEIHHOCTD,
ornpenenss e€ eu U 337a4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblid aITOPUTM JACHCTBHUH MTPH BHIMIOJIHEHUH YU4E€OHBIX U HUCCIIE0BATEIbCKUX 3a/1a4,
BBIOMpATh Harbosee 3PPEKTUBHBIN CIOCOO UX PEIICHHS C YIETOM IMOTYyYEHUS HOBBIX 3HAHUHT
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

— OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JIESITEIHHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKU

NPEJMETHBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NIPEJIMHTA «XUMMUS»
(0a30BBIi YPOBEHbD)

[To yueOnomy npeamery "Xumus" (6a30BbIi ypoBeHB) TPEOOBAHUS K IPEIMETHBIM pe3ylbTaTaM
OCBOCHHS 0a30BOTO Kypca XUMHH JIOJKHBI OTPAXKaTh:

1) chopMHUPOBAHHOCTH TPEACTABICHUN: O XUMHUYECKOW COCTABIISIIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa, POJIU XMMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

2) BiaJieHUuEe CUCTEMOM XMMHUYECKHUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONIUE MTOHATHS
(XMMHYECKHUI 3JICMEHT, aTOM, JJIEKTpOHHass 000JI04YKa aroma, S-, P-, d-3JIeKTpOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI 00BbEeM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsA, TOMOJIOTH,
YTJIEBOJOPOIbI, KUCIOPOI- M a30TCOIEP)KAIINE COSTUHEHHU S, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, KUpPBI, OENIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYISPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKUX peakuuil (OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE, HK30- M DJHIOTEPMUYECKUE, pPEAKIMd HOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJTUTHYECKAS JIMCCOITHAITHS, OKHCIINTEIIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKON peaKINH, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopuss XUMHYECKOIO CTpOEHHUs opraHuuyeckux BemectB A.M. bByrtnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XWUMHUH, (PAKTOIOTHIECKHE
CBEJICHHMsSI O CBOICTBaX, COCTaBe, MOJyYeHUH W O€30MacHOM HCIOIb30BAaHUM BaKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUCCKOMN JCSITEILHOCTH YEIOBEKa,;

3) chopMHPOBAHHOCTh YMEHHI BBISBIISITH XapaKTEPHBbIC MPU3HAKU M B3aUMOCBS3h M3YUYCHHBIX
MOHATHH, TPUMEHATh COOTBETCTBYIOLIME IIOHATUA MPHU OINMUCAHUM CTPOCHHS U CBOMCTB
HEOPraHWYECKUX M OPraHMYeCKUX BEIIECTB M WX IMPEBPAIICHUMN; BBISBIATh B3aUMOCBS3b
XAMHMYECKUX 3HAHUM C TOHATUSIMU U TPEACTABICHUAMH JPYTMX €CTECTBEHHOHAYYHBIX
[IPEIMETOB;

4) chopMUPOBAHHOCTh YMEHHMH HCIOJIb30BaThb HAUMEHOBAHHMS XUMHUYECKUX COCIWHEHHN
MEXIYHApOJHOIO COK03a TEOPETUYECKOW W NPUKIAJHOW XMMHMM W TPUBHAJIbHBIC Ha3BaHUS
BOXHEUIIINX BEIECTB (ITHIICH, alleTUJICH, TTIUIepHH, (heHom, popManbaeru, ykcycHas KucioTa,
[JIALWH, yTapHbId TIa3, YIVIEKUCIBIM Ta3, aMMHAaK, ranieHas W3BeCTb, HETallCHas HW3BECTH,
NUTHEBAsE COAA U JIPYTHX), COCTABIATH (DOPMYJIbl HEOPTaHMUYECKHUX M OPTraHMYECKHX BEIECTB,



YpaBHEHUS XHUMHUYECKUX PEAKIUi, OOBICHATH WX CMBICH; TOATBEPKIAATh XapaKTepHBIC
XHMHYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3alIMCSIMHU YPaBHEHHI
XUMHYECKUX PEAKIUM;

5) chopMHpPOBAaHHOCTh YMEHHI yCTaHABIMBATh MPHUHAICKHOCTh U3YUYEHHBIX HEOPTaHUYECKHX
Y OPraHUYECKUX BEIIECTB K OMPEICICHHBIM KJIacCaM M I'pyIaM COCIMHEHUM, XapaKTepru30BaTh
WX COCTaB M BAXKHEWILIME CBOWMCTBA; OMPEACNATh BHJBI XMMHUYECKHX CBsI3eM (KOBaJeHTHAs,
WOHHAs, MeTaJuIMuecKas, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKHX PEIICTOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

6) BiaJieHWE OCHOBHBIMH METOJAMHM HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHX SIBICHHI
(HaOnroieHUe, U3MEPEHHE, YKCIIEPUMEHT, MOJICITHPOBAHHC);

7) chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PACUETHI 0 XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM
XMMHUYECKHX PEAKLUH C UCIOIb30BAHUEM (PU3NUECKUX BEJIMUMH, XapaKTEPU3YIOIIUX BELECTBA C
KOJIMYECTBEHHOH CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEUIECTBA; HCIOJIb30BATh CHCTEMHBIE XUMHYECKHE 3HaHUSA MU [PUHATHS pELICHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEUICCTBAMHU U UX IIPUMEHEHUEM;

8) cpOopMHPOBAaHHOCTh YMEHHUH IUIAHUPOBATh U BBIIOJHATE XUMHYECKMH SKCIIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB MPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOWCTB, KaueCTBEHHbIE PEaKLMU Ha albJCeTUibl, KpaxMaj, YKCYCHYIO KHCJIOTY; JA€HaTypauus
OeNKOB NpU HarpeBaHUM, I[BETHBIE PEAaKLMMU OEJIKOB; MPOBOJIUTH PEAKLHUKU HOHHOTO OOMEHa,
OIpesieNiATh Cpely BOJHBIX PAcTBOPOB, KAUECTBEHHbIC peakUuu Ha cyinbdar-, kapOoHaT- H
XJIOpUJI-aHUOHBI, HAa KaTHOH AaMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jayd [0 TeMaM
"Metamnel" u "Hemeramibl") B COOTBETCTBUM C MNpaBWJIaMU TEXHUKH O€30MaCHOCTU IpH
oOpalleHnn ¢ BeLeCTBAMU U J1a0OpaTOPHBIM 00OpPYJOBAHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

9) chopmHpoBaHHOCTH YMEHHSI aHAIU3UPOBATh XUMHUYECKYI0 MH(QOPMAIUIO, MOJy4aeMylo W3
pa3sHBIX HCTOYHHUKOB (CpPesICTB MaccoBOM MH(OpMalum, ceTb IHTepHET u apyrue);

10) cdopmMupoBaHHOCTb YMEHUH COOJMIOJATh TpaBHUa HKOJOTMYECKU LIEJIecCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpYKarolllel TPUPOJHOU CpPENbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA >KUBBIE OPraHU3MBI
OIIPEEIICHHBIX BEIIECTB, TOHUMAsl CMBICII TIOKA3aTelsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALUY;

11) JJIA 06y11aI01u1/1xca C OrpaHUYCHHBIMU BO3MOXHOCTIAMU 300POBBA: C(I)OpMI/IpOBaHHOCTB
YMCHUA TPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUSA BCIICCTB U
XUMHUYCCKUX SIBHCHI/Iﬁ;

12) nns ciaensix ¥ CIA0OBUIAIIMX O0yJaronuxcs: chOPMHUPOBAHHOCTh YMEHHSI MCIOJIb30BATh
penbedHO TOYeuHy0 cuctemy obo3Hauenuit JI. bpaitnsg mist 3anucu XumMudeckux Gopmyi.

I[TPEAMETHBIE PE3YJIBTATEI

[TpenMeTHBIC pe3yabTaThl OCBOSHHUS MTPOTPAMMBI CPETHETO 00IIero 00pa3oBaHUs 110 XUMHHU Ha
0a30BOM ypOBHE OPHEHTHPOBAHBI HA OOECTICUCHUE MTPEUMYIIIECTBEHHO 00111e00pa30BaTeNbHON U
00IIEeKYITYPHON MOATOTOBKU 00yJaromuxcss OHU BKIIIOYAIOT: ceUUIEcKue I yueOHOTO
npenMeTa «XUMUs» HayIHbIC 3HAHUS,

YMEHUS ¥ CITOCOOBI IEHCTBUI TI0 OCBOCHHUIO, MHTEPIIPETAIINHU U TPe0Opa30BaHUI0 3HAHHUM, BHIBI
JESTEIILHOCTH 110 TIOJTYYSHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUH B PA3INYHBIX YICOHBIX U



peabHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMUEH B nporpamme npeamerHsie
pe3ynbTaThl IPEACTABICHBI 110 TOAAM U3YYCHUS

10 KJIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHruyecKasi XUMHS OTPaXKaroT:
1) cgpopmuposannocms npedcmasienuti: 0 XUMHUYECKOW COCTaBISIOMIEH €CTECTBEHHO-
HAyYHON KapTHHBI MHpPA, POJIA XUMHUH B TIO3HAHUM SIBICHHHA TPUPOABI, B (hOPMUPOBAHHH
MBILIUICHUS! U KYJAbTYPBI JIUYHOCTH, €€ (DYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOIUMOMN st
pelIeHus] TPAaKTUYEeCKUX 3a7ad W SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY
3I0OPOBBIO U IPUPOIHOM CpeIe;
2) enadenue CUCTEMON XHMMHUYECKHX 3HAHUWI, KOTOpas BKIOYAET: OCHOBOIIOJAraroline
MOHATUS (XMMHMYECKHH JJIEMEHT, aToOM, OJJEKTPOHHAs O0OJOYKa aroMa, MOJIEKYyIa,
BaJICHTHOCTh, DJIEKTPOOTPHIIATEIILHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTast U COKpaIl€HHAs), MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, YTIIEPOIHBIN
cKeseT, (DYHKIMOHAIbHAS TPYIa, pajuKaji, U30MEpHs, U30MEpbl, TOMOJOTHUECKUIN P,
TOMOJIOTH, YTJIIEBOAOPOIbI, KHCIOPO- U a30TCOIEPIKAIINe COSANHEHUS, MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHHsI); TCOPUUM M 3aKOHBI (TEOpUS
CTpOEHUSI OpraHudeckux BemiectB A M ByTiiepoBa, 3aK0H COXpaHEHHUS! MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH; MUPOBO33PCHUYCCKHE 3HAHHMS, JICKAIHE B
OCHOBE TMOHMMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SBICHHUN, (PaKTOJIOTHIECKUE
CBEIICHUS O CBOWMCTBAaxX, COCTaBe, MOJYYCHUH M OE30MaCHOM HCIOJIb30BAaHUHM BaXKHEHIIMX
OpPraHUYECKUX BEUICCTB B OBITY M MPAKTUYECKOMN JICATSILHOCTH USIIOBEKA,;
3) cghopmuposanHocmeb  ymeHuill  6blAGNAMbL ~ XapaKTEPHbIE  MPHU3HAKU  TOHATHUH,
YCTaHABJIMBATh UX B3aHMOCBSI3b, UCNO/Ib308dMb COOTBETCTBYIOIINE MOHITHS TIPU OTTMCAHUH
COCTaBa, CTPOCHHUS U MPEBPALIEHUI OPraHUYECKUX COEINHEHHUI;
4) chopmuposanHocms yMeHUl UCNOIb308aMb XUMAYECKYI0 CUMBOJIMKY JUIS COCTABJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIl€HHOW) (opMysl OpraHMYecKuX
BEIIECTB M YypPaBHCHWH XUMHUYECKUX PEAKIUH; u320mMaeiuéams MOJCITU  MOJICKYII
OpPraHUYECKUX BELIeCTB I MUIIOCTPAlMd HMX XHUMHYECKOT0 U MPOCTPAHCTBEHHOI'O
CTPOEHHUS;
5) cghopmuposanHocmeb — yMeHull — ycmavaeiugams — TPUHAIJICKHOCTh  HU3YYCHHBIX
OpPTaHUYECKUX BEIIECTB M0 MX COCTaBYy M CTPOCHHUIO K ONpEACNEHHOMY Kiaccy/Tpymie
COoeMHEHUIl  (yIJIeBOAOPOMABI,  KHUCIOPOA- M a30TCOAEpXkalllde  COEIUHEHMS,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHUS); Oaeambs WM Ha3BaHUS TI0 CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Takxke NpUBOAUTH TpPHUBHAJIbHBIE HA3BaHUS OTAEIbHBIX
OpPTaHUYECKUX BEIIeCTB (ITHIJICH, TPOIUJICH, alleTHUIICH, STHIICHTIIMKOIb, TIINIEPHH, (GeHo,
dbopManpaerua, aneTalbIeru]l, MypaBbHHAs KHUCIOTa, YKCYyCHas KHCIOTa, OJEHMHOBAS
KHCJIO0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJl, 1eJUTI0103a, TIUIHH);
6) cgopmuposannocmev ymeHus onpeoeisims BUAbBl XUMHUYECKOH CBS3M B OPraHMYECKUX
coeuHEHUX (OJIMHAPHBIE U KPATHBIE);
7) cpopmuposaHHOCmb YMeHUs NpuMeHsms TIOJO0XKEHUS TEOPUU CTPOCHHUS OPTraHHMYECKHX
BemectB A M Bytieposa /it 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MacChl BEILIECTB;
8) cgopmuposannocmev YMeHUll Xapakmepuzoeams COCTaB, CTPOCHUE, (U3NYECKHE U
XUMHAYECKHE CBOMCTBa TUIHMYHBIX TPEACTABUTENCH Ppa3IMYHBIX KJIACCOB OPTraHHMYECKUX
BelIecTB (METaH, 3TaH, DTUJICH, MPOIMUJICH, alleTHIeH, OyTaaueH-1,3, metunoyraanen-1,3,
OEH30J1, METaHOJI, STAHOJI, YTHJICHIJINKOJIb, TIUICPHH, (PEHOI, alleTalbIeTH]l, MypaBbHHAS U
YKCYCHast ~KHCJOTBI, TJIOKO3a, KpaxMal, IIeJUII0JI03a, aMHMHOYKCYCHasi KHCIIOTa);
UTIOCMPUPOBams TEHETHYECKYIO CBSI3b MEXKIY HUMH YpPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHAYECKHX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT,



9) cpopmuposanHoCmb YMeHUs Xapakmepuz06ams WCTOUHUKU YTIIEBOJOPOIHOTO ChHIPbS
(HedTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEePEpadOTKU M MPAKTHUYECKOE MPUMEHEHUE
IIPOAYKTOB IEpepabOTKH;

10) cpopmuposanHnocms ymeHul NpPo8oOUMsb BBIYUCICHHS MO XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOJIMUYECTBA UCXOAHOTO BELIECTBAa WIN MPOAYKTA PEaKLHH MO0 U3BECTHBIM
Macce, 00bEMY, KOJINYECTBY OJIHOT'O U3 UCXOAHBIX BEIECTB UM IPOAYKTOB PEAKIIUHN);

11) cpopmuposannocms  ymenuii 61a0emv CUCTEMOM 3HaHUM 00 OCHOBHBIX METOHAX
HAYyYHOTO MO3HAHMA, WCIOJB3YEMBIX B XUMHH TPU H3YUYECHHH BEIIECTB W XHUMHYECKHX
ABJICHUM (HAOJIOZEHUE, W3MEpEHHUe, SKCIEPUMEHT, MOJAEIUPOBAHUE), UCHONb308AND
CHCTEMHBbIC XHMHUYECKHE 3HaHUS A NPUHATHS PEIICHHH B KOHKPETHBIX IKHU3HEHHBIX
CUTYalUAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

12) chopmuposannocms ymeHuti cobao0ams npasuia MoJIb30BaHUS XUMHUECKOW TTOCYI0H 1
1a00paTOpPHBIM 000PYIOBAaHHEM,

a TakKe MpaBuiia 0OpaIIEHHUs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSMHU IO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

13) chopmuposaHnocms yMeHull NAAHUPOBAMb W GbINOIHAMbG XUMHUYECKUN HKCIECPUMEHT
(mpeBpalleHusi OpraHUYeCKUX BEIIECTB IPU HArpeBaHUM, MOJTYYEHUE HTUICHA U U3y4YEHUE
€ro CBOMCTB, KaUeCTBEHHBIC PEAKIMH OPTaHMYECKHX BEIIECTB, JEHATypauusi OCIKOB MpHU
HarpeBaHMHU, IIBETHbIE pEAKIMU OEKOB) B COOTBETCTBUM C IIPaBUJIAMHU TEXHUKU
0e30macHOCTH TpU OOpalleHWH C BemecTBaMH U JabOpaTOPHBIM  000PYHAOBaHHEM,
npeocmaenams PE3ynbTaThl XMMHUYECKOIO AKCHEpUMEHTa B (opMe 3alucHU ypaBHEHUH
COOTBETCTBYIOILINX PEAKLUN U hopmynuposams BbIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

14) cpopmupogannocms ymeHull Kpumudecku aHaiu3uposams XUMHUYECKYI0 UH(POPMALUIO,
noJryJaeMyto u3 paszHblx ucrouHukoB (CMU, UnTepHer u jp );

15) cpopmupogannocms  ymenuil coon00amy npaguna SKOJOTHUECKH I1eJIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOW NESITEIHHOCTH B IENIAX COXPAHEHHS CBOETO 3/0POBBS U
OKpy’Karollel MpHUPOJTHONW Cpelbl; 0co3Hagams OMACHOCTb BO3JEHCTBUS Ha JKUBBIE
OpPTaHU3MBI OTPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbIci Tokazarens I[1/IK,
nosACHAMb Ha TpUMepax CIocOObl yMEHBIIEHUS U NPEJOTBPALICHUS MX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

16) 1711 00YYaOLIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHUE MPUMEHSAThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIECTB U XMMUYECKUX SIBIICHUIA;

17) o clenblXx M caaOOBHIAMIMX OOYYalOIIUMXCSA: YMEHUE UCIOJb30BaTh peibedHO
TOYEYHYIO cucTteMy obo3HaueHuit JI Bpaiins ans 3anucu xumMudyeckux Gopmyn

11 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUs Kypca «OO01iast 1 HeopraHuuecKasi XUMHsD OTPaxaroT:
1) cgpopmuposannocms npeocmasienuti: 0 XUMHUYECKOM COCTaBISIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHUHBI MHpa, POJIM XUMHUHM B MO3HAHUU SBICHUH NPUPOABI, B (POPMUPOBAHUU
MBIIIEHHUS] U KYJIbTYpPbI JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMON ISt
peleHsl NPaKTUYEeCKUX 3a7ad W OKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY
3JI0POBBIO U IPUPOAHOI CPELE;
2) enadenue CUCTEMON XMMHUYECKMX 3HaHUI, KOTOpas BKIIOYAET: OCHOBOIMOJAraroliue
NOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, J-3JIeKTPOHHBIE OpOHMTAIN aTOMOB,
WOH, MOJIEKY-
J1a, MOJIb, MOJIIPHBII 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIICHUS,
XUMHYECKas CBA3b (KOBAJIEHTHAs, MOHHAs!, METAJUINYECKasi, BOJOPOIHAs), KPUCTAJUINUECKAs
peméTKa, TUIIBI XUMUYECKUX PEAKIIMNA, pAaCTBOP, JIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
NEKTPOJINTUYECKAS TUCCOLMALINSL, OKUCIUTEND, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM
pEaKIMK, XUMUYECKOE PABHOBECHE; TEOPHH U 3aKOHBI (TEOPUS IJIEKTPOIUTHUECKON



aucconyanuu, nepuoauyeckuii 3akon JI I MeHnaeneesa, 3aKOH COXpaHEHHs MacChl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBpalle- HUSI SHEPTUU MPU XUMHUYECKUX PEaKLusX),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHMSL, JIeXKallue B
OCHOBE NTOHUMaHHUS TPUUYUHHOCTU U CUCTEMHOCTH XUMHYECKHX SIBJICHUM, (haKTOIOrnuecKue
CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U OE30IIaCHOM HCIIOJIb30BAaHUH BAKHEUIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKON JAESITEIbHOCTH YEIIOBEKa;

3) cpopmuposannocmev  YMeHull  6blA6IAMb  XApAaKTEpHbIE  MPHU3HAKH  TOHSATHIA,
ycmanaeaueams WMX  B3aUMOCBSI3b, UCHOb306aMb  COOTBETCTBYIOLIME IIOHATUSA IPHU
ONMCAaHUU HEOPraHWYECKUX BEUIECTB U UX IPEBPALICHUN;

4) chopmuposanHocms YMeHUll UCNOIb306aMb XUMUUYECKYI0 CUMBOJIUKY JUISI COCTaBJICHHUS
(dbopMys BElIECTB U YpaBHEHHH XMMHYECKHX DPEaKLMH; CHCTEMAaTH4YeCKyl0 HOMEHKIATYpy
(IJUPAC) u TpuBHanbHbIe Ha3BaHUS OTAEIBHBIX HCOPraHMYCCKUX BEIIEeCTB (yrapHbIi ras,
YIJIEKUCIBIN T'a3, aMMMAK, raméHas W3BEeCTb, HEraléHasi U3BeCTh, MUThEBAs COJAa, MUPUT U
ap );

5) cghopmuposanHocms ymeHuili onpedenisimbs  BAIEHTHOCTh M CTENEHb OKUCICHHS
XUMHUYECKHUX 3JEMEHTOB B COEAMHEHHUSAX pa3JIMYHOTO COCTaBa; BHUJ XUMHUYECKOW CBS3U
(koBalleHTHasi, HWOHHAs, MeTa/sIMyeckas, BOJAOPOAHAas) B  COCIUWHEHUSX;,  THII
KPUCTAIJINYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJEKYJsIpHas, HOHHaf,
MeTaJJINYecKasi); XapakTep Cpeiibl B BOAHBIX PACTBOPaX HEOPTraHMUYECKHUX COCIMHEHHIA,

6) copmuposaHHoCmb  YMeHUU  YCmMaHaeIueamv TPHUHAIJICKHOCTh HEOPTaHWYECKHX
BEIIECTB MO0 UX COCTaBYy K OMpPENEIEHHOMY KJIacCy/TpyIe COeAMHEHH (MPOCThIE BEIIECTBA
— METaJIbl U HEMETaJUlbl, OKCUJbl, OCHOBAHUS, KHUCIIOTHI, aM(QOTEpHbIE TUIPOKCUJBI,
COJIN);

7) cghopmuposanHocmsb ymeHull packpvléams CMBICI Tepuogudeckoro 3akoHa JI U
MeHnieneeBa M JIEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOILYIO, OOBIACHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

8) cgopmuposanHocmes ymeHull Xapakmepu3oéams DIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuonoB [leproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.W.MenneneeBa, WCHONB3ysS  TMOHATHA  «S-, P-,  O-2JEKTpOHHBIE  OpOUTATIMY,
«QHEPreTUYECKNE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX
2JIEMEHTOB M MX COEQUHEHMM ©0 mnepuoxaM M rpynmnam Ilepuoanueckol cucTemsl
xuMmuueckux aneMeHToB JI I Mennaeneesa;

9) chopmuposannocmes ymenuil xapaxmepuzoeéams (onuceieams) OOUME XUMHYECKUE
CBOMCTBAa HEOPTaHMUYECKUX BEILECTB PAa3IMYHBIX KJIACCOB; 10O0mMEepiHcOanty CyleCTBOBaAHHE
TEHETUYECKON CBS3M MEKIYy HEOPraHMYECKMMH BEUIECTBAMM C IIOMOIIBIO YpPaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

10) chopmupoannocms yMeHus K1accupuyuposams XUMUUECKUE PEaKLUU MO pa3iIMyHbIM
MpU3HaKaM (YUCIYy M COCTaBYy pearupyroliMX BEIIECTB, TEIIOBOMY 3(P(deKTy peakiuu,
U3MEHEHHMIO CTENEHEH OKHCIeHHMS DJIEMEHTOB, OOpaTUMOCTH pPEaKLUUH, Yy4acTHIO
KaTaJlu3aTopa);

11) cpopmupoeannocms  ymenuti cocmagnams YpAaBHEHHs] pEaKkIHMi pa3IMYHbIX THIIOB;
MOJIHbIE U COKpalIEHHbIE YpaBHEHHUS peaklUii MOHHOTO OOMEHa, YYWTHIBas YCJIOBHS, MpPH
KOTOPBIX 3TH peaKLuu UAYT 0 KOHIIA;

12) cdhopmuposannocms ymeHuti npogooums PEaKIUU, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHbIX HEOPraHWYECKUX BEILIECTB; PACNO3HAGAMbL ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

13) cpopmuposannocmo YMeHull packpuvieamuo CYILIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIMI MOCPEICTBOM COCTaBIEHHUS AJIEKTPOHHOIO OanaHca 3TUX
peaKIunii;



14) cpopmupoeannocms ymeHull 00bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peakiiuu
OT Pa3JINYHbIX (PAKTOPOB; XapaKTep CMEILEHUSI XUMUUECKOTr0 paBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTensbe);

15) cghopmuposannocme ymenul xapakmepu3oeams XUMHUYECKHE IPOLIECCHI, JIEKAIUE B
OCHOBE  IPOMBIIIJIEHHOTO  IIOJYyYeHHs CEpHOM  KHUCIOThl, aMMHaka, a  Takke
c(OPMHPOBAHHOCTh TMPEACTABICHUNA 00 OOIMX HAYYHBIX NPUHIMIIAX U SKOJIOTHYECKUX
npobiIeMax XUMHUIECKOTO MTPOU3BOICTBA;

16) cpopmuposannocms  ymeHull Npo6oOUMsb BBIYUCICHHUS C HCHOJIH30BAHUEM IOHATHUS
«MaccoBasi JI0Jsl BELECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ia30B IPU XMUMHUYECKHX
peaKIMsIX, Macchl BEIIecTBAa HJIM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEaKIUM BEIIECTB, TEIJIOBOro 3¢¢exra
peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl BEILECTB, MPEBPALEHUS U COXPAHEHUS
SHEPruy;

17) cghopmuposannocme ymenuii coonooams npasuiia NONb30BaHUS XMMUYECKON OCYH0H U
na0opaTOpHBIM  000pY/ZOBaHMEM, a TakkKe IpaBwia oOOpalleHHus C BeIleCTBAaMU B
COOTBETCTBUH C MHCTPYKLUSMHU I10 BBIITIOJHEHUIO JTA0OPATOPHBIX XUMHUUECKUX OIBITOB;

18) chopmupogannocms yMeHull NAAHUPOBAMb U BbINOJHAMb XUMHUYECKUN 3KCIEPUMEHT
(paznokeHue IMepoKcHaa BOJAOpPOJAa B IMPUCYTCTBUU KaTalu3aTopa, OIpPENEICHHE CpPEe.bl
pPacTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIbHOIO WHIUKATOPA, BIIMSHUE pa3IMYHBIX
(akTOPOB Ha CKOPOCTh XMMHYECKOH pEaKINH, PEaKIUu HOHHOTO OOMEHa, KadyeCTBEHHBIE
peaknuu Ha cyinbdar-, KapOOHAT- U XJOPUI-AHUOHBI, HAa KAaTHOH aMMOHMs, peIlleHHE
SKCIIEPUMEHTAJbHBIX 3a7auy no TteMaM «Mertamib» u «Hemeramib») B COOTBETCTBUM C
IpaBUJIaMHU TEXHUKM O€30MacHOCTU NpU OOpaIleHUH C BEIIeCTBAMM U JIaOOPaTOPHBIM
000pyioBaHUEM, npedcmasiime Pe3ylnbTaTbl XUMHUUECKOIO 3KCIIEpUMEHTa B (popMe 3amucu
YPaBHEHMH COOTBETCTBYIOIIMX peaKUUd U ¢hopmynuposams BBIBOABI Ha OCHOBE 3THUX
pE3YJIBTATOB;

19) cpopmupogannocms ymeHull Kpumu4ecKu aHaiu3uposams XUMHUYECKYI0 MH(POPMALUIO,
noJIyqaeMyto u3 paszHblx uctounukos (CMU, UntepHer u 1ip );

20) cpopmuposannocme  ymeHuti coda0oams npasuia SKOJIOTUYECKU IeN1eco00pa3HOro
MOBE/CHUS B OBITY M TPYAOBOHN JESATENBHOCTH B LIEISX COXPAHEHUS CBOETO 3/I0pOBbS U
OKpY’KaloIlleld MPUPOAHOM Cpelpl; OCO3HABaThb ONACHOCTb BO3ACHCTBHA Ha JKUBBIC
OpraHu3Mbl OIPENENEHHBIX BeEIIeCTB, NMOHUMass cmbica mnokasarens [IJAK, nosacname nHa
IpUMEpax CIocoObl YMEHBLIEHHWS U MpPeJOTBpAllleHHss HX BPEIHOrO BO3AEHCTBHUS Ha
OpraHM3M YEJIOBEKa,

21) 1 00yYaroIUXCcs C OrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbsI: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUIA;

22) I CNEMBIX M CNAOOBUASIIMX OOy4aroIIMXCs: YMEHHE HCIOJb30BaTh pelbeHO
TOUEUHYIO cucTeMmy obo3HadueHuit JI Bpaiins mis 3anucu xXumMudeckux Gopmyi



TEMATHYECKOE IINTAHUPOBAHHUE

Moaean DJ1eKTPOHHBIE
BOCIIUTATEJI (uudposbie)
bHOM o0pa3oBaTeJIbHbIE
HaumeHoBanmne KonunuyecTBo yacos Buas! nesitenbHOCTH
Ne NPOrpaMMbl pecypchbl
pa3iesnoB U TeM "
n/n IIKOJIbHBIA
NPOorpaMMbl
Ypok
Be Kourpoabh IIpakTHyeck
ero  bie padoThl ue padboThl
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
PackpbIBaTh CMBICI H3y4YaeMBbIX JleHb 3HaHMi; Bubnuoreka

MOHATHH (BBIBIATH UX XapaKTEPHbIE
MIPU3HAKHN), yCTAaHABIMBATH X
B3aUMOCBS3b.

ITpuMeHSTh TON0XKEHUS TEOPUU
CTPOEHHS OPTaHHYECKUX BEUIECTB

MexayHaponH
BIH I€Hb
pacmpocTpaHe
HUS
TPaMOTHOCTH

LIOK https://myschoo
l.edu.ru/

Ipenmer A. M. Bytieposa jist 00bsACHEHHS
OpraHM4eCcKOM 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HUX
xumun. Teopus COCTaBa M CTPOCHHUSL.

11 CTPOEHHUS 3 0 0 Hcnonb30BaTh XMMHUUYECKYIO CUMBOJIUKY
OPTaHNYECKUX JUISL COCTABIICHUSI MOJIEKYJIIPHBIX U
coenuHeHU A. M. CTPYKTYPHBIX (pa3BEPHYTOH,
ByTneposa COKpAaILEHHOI) HOpMYIT OpraHMYECKUX

BEIIECTB.
OnpenensiTb BUABI XUMUYECKON CBS3U
(ommHApHBIE, KPATHBIE) B OPraHUYECKUX
COEIMHEHMSIX.
PackpeIBaTh posib OpraHUYECKON XUMUH
B IIPUPO/JIE, XapaKTEPH30BATh €€

Hroro no pazgeny 3 0
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Pa3nen 2. YriaeBogopoasl

2.1

2.2

IIpenenbHble
YTIIEBOIOPOIBI —
AJKaHBI

Henpenenbusie
YIJIEBOOPOIBL:
QJIKCHBI,
QJIKaJIUECHEI,
QJIKMHBI

2.3

24

ApomaTtuueckue
YIJIEBOIOPOIbL

[Ipuponnsie
HUCTOYHUKHU
YTJIEBOJOPOJIOB U
uX nepepadoTKa

PackpbIBaTh CMBICT H3y4aeMBbIX TOHATHUIH
(BBISIBIATH UX XapaKTEPHBICIPU3HAKH),
yCTaHaBIUBATh UX B3aUMOCBSI3b,
HCTOJB30BaTh COOTBETCTBYIOLINE TTOHITHS
IIPY OTIMCAHUH COCTaBa, CTPOCHHS U
MpeBpaIeHUH OPraHUYECKUX COCTMHEHHA.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJUKY IS
COCTaBIJICHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii,

COKpamIéHHoi) popmyn
OPraHNYeCKHXBEUIECTB.

YcraHaBIMBaTh IPUHAIICKHOCTD

BEILIECTB K ONPEAeICHHOMY

KJIacCy. yIJIeBOAOPOIOB 10

COCTaBYy HCTPOCHUIO, Ha3bIBATh UX

10 CUCTEMAaTHIeCKO HOMEHKIIAType;
MIPUBOIUTH TPUBHAJILHBIC HA3BAHUS
OTJICNIbHBIX TPEJCTaBUTEIICH
YTIIEBOJOPOJIOB.

Onpenensarh BUIbl XUMHYECKON CBSI3UB
MOJIEKYJIax YIJIEBOAOPOIOB;
XapaKTepPH30BaTh 3aBHCUMOCTb
PEaKIMOHHOM CITIOCOOHOCTH
YTIEBOIOPOJIOB OT KPaTHOCTH
KOBAJICHTHOU CBSI3U.

XapakTepru3oBaTh COCTaB, CTPOCHHE,
MpUMEHEHHUE, PU3NISCKUE U XUMHUUECKUE
CBOMCTBa, BAYKHEUIIIHE CITOCOOBI MTOITYYEeHHUS
TUIUYHBIX IPEICTABUTEIICH Pa3IMUHBIX
KJIACCOBYTJICBOIOPOJIOB (MeTaHa, dTaHa,
ATHUIICHA, alleTUIIeHa, OyTajreHa -1,3,
OeH3011a, TONYO0JIa).

BEISBISTh TEHETHYECKYIO CBSA3bh MEKIY

MexayHaponn =~ bubmmoreka

BIii JICHDb IIOK https://myschoo
MY3bIKH; l.edu.ru/
Mexnynaponqs = bubnmoreka

BIN neHb  ITOK https://myschoo
IITKOJIBHBIX l.edu.ru/

OHONINOTEK;

VYpoxk  «JleHp

HapOIHOTO

CIMHCTBAY;

JleHpb

Marepy; ens

l'ocynapcteen

HOTO repba

Poccuiickoi

®denepauuu

Jlenn Bbubnuoreka
1100poBOIIbLIA [OK https://myschoo

(BonoHTEPA) B
Poccuwu;

l.edu.ru/

Hens T'epoeB bubmmoreka

OrteuecTBa;
Jenn
Koncturymuu
Poccuiickoi
®denepanuy;

ITOK https://myschool.
edu.ru/
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YTIEBOJOPOIaMH U MTOATBEPKIATh €€ HaTuuue
YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKHX
peakuuii ¢ HCIOJIBb30BAaHUEMCTPYKTYPHBIX

¢dopmy.

Hroro no pasgeny

Paznen 3. Kuciopoacoaep:kamiue oprannyeckue coeJuHeHust

13

1

‘ 1

3.1 Cruptel. DeHon 3
Anbneruanl.

3.2 Kap6onossie 7
KHUCJIOTEL
CroxHbIe 3QUpHI

3.3 VrneBoasl 3

PackpeIBaTh CMBICT H3y9aeMbIX TOHATUI
(BBIABIIATH MX XapaKTEPHBICTIPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b,
HCTIOJB30BaTh COOTBETCTBYIOIINE TIOHITHS
IIpu OMMCaHuM COCTaBa, CTPOCHUA U
NPEBPALICHUN OPraHUYECKUX COCTUHEHUH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIEHUS MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BépnyToii,

COKpaIIéHHo) GopMyIT OpraHnIECKUX
BEILIECTB.

YcranaBnyBaTh NPUHAAJIEKHOCTD BELIECTB K
OTIpeIeIECHHOMY KJIACCY 110 COCTaBy U
CTPOEHHIO, Ha3bIBATh UXIIO CHCTEMATHYECKOM
HOMEHKJIaType;

MPUBOAWUTDH TPUBHUAJIIBHBIC HA3BAHUA. OTACJIbHBIX

HpEeACTaBUTENECH

KHCIIOPOJCOAEPKAIINX COETUHEHUI.
XapakTepru3oBaTh COCTAB, CTPOCHHUE,
npuMeHeHne, GU3NIecKue U XUMHUECKUE
CBOMCTBa, BAYKHEUIIIHE CITOCOOBI MTOITYYEeHHUS
TUIAYHBIX IPEICTABUTENEH pa3InUHbIX
KJIACCOB KHMCIIOPOJICONEPKAIINX COETHHEHNI
(MeraHoa, 3TaHOINA, MIIMLEPUHA, (EeHoIa,
(dbopmanbaernia, alneTaibIeruia, yKCyCHOR

Jlenn bubnmoreka
poccuiickoro  TJOK https://myschool.
CTYIEHYECTBA | ody ru/
Mexnynaponqs =~ bubnmoreka

817 AeHb  [JOK https://myschoo
POAHOTO l.edu.ru/

sa3bika;  [leHb

3alUTHUKA

OreuecTBa

Jlenn Bbubnuoreka
Boccoenunenn | [[OK https://myschool.
a Kpemma ¢ edu.ru/

Poccuei;

BcemupHslit

JACHb T€aTpa,
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HToro no pazgeny 13 1 1

Pa3nen 4. A3zorcoaep:kamue opraHudeckue coeTuHeHus

AMUHEL
4.1 AMUWHOKHCIOTEL. 3 0
benku

KHCJIOTBI, TJIIOKO3bI, Caxapo3bl, Kpaxmala,
LEJITEONIO3b]); BBISBIISITH TEHETHUECKYIO
CBSI3b MEKIY HUMHU M IOJTBEPKIATh €€
HAJIN4YKE YPaBHEHUSIMUA COOTBETCTBYIOIINX
XUMHYECKAX
peaKuii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIL.
OnmucelBaTh  COCTaB, XUMHYECKOE
CTpOGHHE W TPUMEHEHHE >KUPOB,
XapaKTepr30BaTh UX 3HAUCHHE
JUTSI )KU3HEIeATENbHOCTH OpraHnu3MoB.Oco3HaBaTh
OTIACHOCTH BO3JICHCTBHA HA JKUBBIE OPTaHU3MBI
OMMPEACIICHHBIXOPIraHNYCCKHUX BCIIC

PackpbiBaTh CMBICI U3y4aeMbIX MTOHATHN
(BBIABIIATH MX XapaKTEPHBICTIPU3HAKH),
yCTaHaBIUBATh UX

B3aUMOCBA3b, UCITIOJIE30BATh. COOTBETCTBYIOIIUC
IIOHATHA

[IPU OTIMCAHUK COCTaBa, CTPOCHHS U
NpEeBPAICHUI OPraHMYECKUX COCTHHEHUH.
Hcnonb30BaTh XUMUYECKYO CHUMBOJHKY 1JISI
COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOii,

COKpatgHHoi) popMyn opraHmYecKux
BEILIECTB.

OmpenensTe  NPHUHAUISKHOCTh  BELIECTB K
OIIPEICICHHOMY  KJacCy IO COCTaBy |
CTPOCHUIO, Ha3bIBaTh X

0 CUCTEMaTHYECKOW HOMEHKIIATYPE;
NPUBOANTH TPUBHAIBHBIC HA3BAHUS

Jenb
KOCMOHABTUKH

Bubnuoreka

ITOK https://myschoo
l.edu.ru/
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HToro no pazgeny 3 0

OTJICIBHBIX TPEJCTABUTEIICH.
XapakTepru30oBaTh COCTaB, CTPOCHHE,
MPUMEHEHHUE, PU3NICCKUE U XUMUUCCKUC
CBOWCTBA, BAYKHEUIIINE CITOCOOBI MOTYYCHUS
TUTMTUYHBIX TPECTaBUTEIICH
a30TCOJIepKaITUX COCTUHEHUHN
(MeTHmITaMHHA, TIIHIHHA,OCITKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIC
CBOICTBa OETIKOB; MOSICHATHHA TIPUMEPAxX
3HauYeHHE OENKOB

JUTSL OpTaHn3Ma YeJIOBeKa.

Paszpnen S. BeicokoMoJIeKyIsIpHBIE COCAUHEHUSA

ITmacTmaccsl.
5.1 Kayuykmn. 2 0
Bonokna

HToro no pazgeny 2 0
OBLIEE

KOJIMYECTBO 34 9
YACOB 11O

INPOI'PAMME

BrnaneTs uzyyaeMbIMU XUMUUYECKUMHU
MOHATUSIMU: PACKPBIBATh CMBICI U3YYaE€MbIX
MOHSTUHN ¥ MPUMEHSATH STUTIOHSITHS IPU
OMNMCAaHUM COCTaBa U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OPTraHUYECKHUX
BEIIECTB, IS O0BACHEHHSI OT/IENBHBIX (PAKTOB
HSABIICHUH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI CTPYKTYPHBIX (JOPMYJIBEIIIECTB U
YpaBHEHUH peakinil NoJIUMEpU3aLUU U
MOJIMKOHICHCALIUH.
OnuceiBaTh  COCTaB,  CTPOCHHE,  OCHOBHBIE
CBOICTBA KaydyKOB, HAHOOIIee pacpOCTPaHEHHBIX
BUJIOBILIACTMACC, BOJIOKOH; TPUMEHEHUE

Jlenb geTcKux
0OII[ECTBEHHBI
X
OpraHu3anui
Poccun; lenb
CIIaBSTHCKOM
MMMCBMEHHOCTH
U KYJIbTYPBbI

Bbubnuoreka

LIOK https://myschoo
l.edu.ru/
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11 KJIACC

KosmyecTBO yacos Mogaean JJIeKTPOHHbIE
Ne Hauvertoparie Kourpoas = Ipakrtuye BOCHATATEILHO  (nudpoBbIe)
pa3/iesioB U TeEM .
n/n Bcero  HbIe CKHe Bujbl JesTeabHOCTH 1 pOrpavMmel o0pa3oBaTe/IbHbIE
FPOTPANME! padoThI padoThI [HKOTBHBIH pecypesl
YPOK
Pa3nen 1. Teoperuyeckue 0CHOBbI XMMUH
PackpbIBaTh CMBICI U3y4aeMbIX JleHb 3HaHMI; bubmuotexa LIOK
noHsTHi  (BBIBIATE WX  XapakrepHble MexmyHapoxusrii | hitps://myschool.edu.ru/
[IPU3HAKH), yCTAaHABIUBATD X JICHb
B3aUMOCBSI3b. pacrpocTpaHeHust
PackpbIBaTh CMBICI IEPHOANIECKOTO IPaMOTHOCTH,
Crpoenue 3axona JI. 1. Menzeneesa n
aTOMOB. JIEMOHCTPHPOBATH ero
Heproauyeckuit CHUCTEMAaTU3HUPYIOIYIO,
3aKOH 1 OOBSICHUTETIbHYI0O W MPOTHOCTHYECKYIO
11 [Nepuoanueckast 3 0 0 GbyHKIUY.
cucremMa XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHUE
XAUMUYECKUX aTOMOB XMMHYECKUX
sementos J1. U. 3JIEMEHTOB  1-4  NepuoioB,  HCIHOJB3YS
Menzeneena HOHATHS S-, P-, O-37EKTPOHHBIE OpPOUTAIH,
SHEPreTHYECKUE YPOBHH. OOBsSICHATB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX DJIEMEHTOB U MX COSIMHEHUH 110
nepuonaMm U rpynnam  Ilepuoamdeckoit
cucteMmsl [. 1. Menneneena
PackprIiBaTh CMBICIT H3y4aeMbIX Me:xnynaponseii | bubmuorexa
Crpoenne TOHSITHIA (BBIICIATE MX XapaKTEPHBIC JIEHb MY3bIKU; LIOK https://myschool.edu.
1.2 BeICCTBA. 4 0 0 NPU3HAKN) U IPUMEHATH 3TH NOHATHS Mexnynaponnpiid  ru/
Mmuoroo6pasnue IIPU OIMCAaHHUU COCTABA U CTPOCHUS ACHB IKOJIBHBIX
BEILLECTB BEIIECTB, I OOBSICHEHUS OTACIIBHBIX OubIMoTEK;
(haKTOB U SABJICHUH.
1.3 XUMHUYECKHE 6 1 1 Ornpenenats BUIbl XUMUYECKOU CBA3U Ypok «Jlenn bubmmoreka
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peaxiyu

(KOBaJICHTHOM, HOHHOM,
METaJUTMYECKON, BOJIOPOIHOMN)

B COCIMHEHUSIX; TUI KPUCTAILTUIECKOM
pEmETKH KOHKPETHOTO BELIECTBA.
OmnpenensTs BaJCHTHOCTD U CTENIEHb
OKHCJICHUSI XUMUYECKHUX 3IEMEHTOB B
COEIMHEHMX PA3JIMYHOTO COCTABA.
[IpoBOUTH BBIUKCIEHUS C
HCIIOJIb30BAaHUEM MOHATHUSA «MacCoBas
JI0JIs BEelllecTBa B pacTBope». BnaneTs
M3y4aeMBbIMH XUMUYECKUMU
OHATAAMU. OOBSICHATH 3aBHCUMOCTD
CKOPOCTH XMMHYECKOM peakluu oT
Pa3NNYHBIXPaKTOPOB.

Onpeaenars XapakTep CMEUICHUS
XUMHYECKOTO PaBHOBECHUS B
3aBHCHMOCTH OT BHEUTHETO
BO37elicTBH (puHIHI Jle
[Harenbe).CocTaBnsaTh ypaBHEHUS
peakLuil pa3IMYHbIX TUIIOB;

IIOJIHBIE U COKPALIEHHbBIE

YpaBHEHUS PeaKIMil HOHHOTO
oOMeHa, yYUTHIBasl YCIOBUSL, ITPH
KOTOPBIX 3TH PEaKIUU UIYT

JI0 KOHIIA.
Hcnonb30BaTh €CTECTBCHHO-HAYYHBIC
METO/IbI TO3HAHUS — POBEJICHHE,
HAOJIFO/ICHUE U OITUCAHUE XUMUYECKOTO
9KCIEPUMEHTA: MO OTIPEETICHUIO CPEAbI
BOJIHBIX PacTBOPOB BEIIECTB, PEAKLIUIl
WOHHOT'0 0OMEHa, BITUSHUIO Pa3IMYHBIX
(haKTOPOB Ha CKOPOCTb PEAKIIHIA.
CrnenoBats npaBHiiaM MOJIb30BaAHUS
XUMHYECKOH MoCcy10# 1 1a00paTOpHBIM
o0opynoBaHUEM.

HapOAHOTO
€AMHCTBaY;

Hens  Marepu;
Jenb
Tl'ocynapctBeHHOT
0 repOa
Poccuiickoi
®denepanuu

IIOK https://myschool.edu.

ru/
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HpCHCTaBHHTL PE3YJIbTAaThI
XUMHUYCCKOI'0 3KCIICPUMCHTA B (bopMe
3aIllucCu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX
pCaKHI/Iﬁ 1 ACJaTh BBIBOJBI HA X
OCHOBC.

HpOBOI[I/ITB BBIYHCJIICHUA

110 YpaBHCHUAM XUMHUYECKUX peaKLIPIﬁ,B
TOM YHCJIC TCPMOXUMHNYCCKUEC PACUCThBI

Hroro no pazgeny

Paznen 2. Heopranuyeckasi XuMust

13

2.1 Merauist

PackppiBaTh CMBICT H3y4aeMbIX
MOHATUHN (BBLACTATH UX XapaKTEpHbIE
MPU3HAKN) U IPUMEHATh 3TH NOHATHS
IIPY OMUCAHUH COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OOBSICHEHHS OTEIBHBIX
(aKTOB U SBJICHUH.

OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB —
METaJUIOB U UX COEJUHEHUN C yYETOM
CTPOEHUS UX aTOMOB H ITOJIOKEHHUS

B [leproaunueckoit
CHUCTEMEXUMHUYECKUX

3JIEMEHTOB

JI. 1. Menpneneena.

XapakTepr30BaTh (OMHUCHIBATH) 00IITHE
XUMHUYECKHE CBOWCTBA METAJUIOB, UX
BaXHEMIINX COEAMHEHUH, IOATBEPHKAAs
3TO ONMCAHUE IPUMEPAaMU YPaBHEHHUN
COOTBETCTBYIOLINX XUMHUYIECKIX
peaxuuii; IpUMEHEHNE METAINIOB

B Pa3IMYHBIX 001ACTSX, a TAKXKE
WCIIOJIb30BaHME UX JUIS CO31aHUsA

Jenn
JI00OpOBOJIBIIA
(BomonTEpa) B
Poccumn; JleHb
I'epoes
OrteuectBa; JleHb
Koncturymnumn
Poccuiickoit
®denepanuy;

Jenb
poccuiickoro
CTy/ICHUECTBA;

bubnunoreka
LIOK https://myschool.edu.

ru/
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2.2

2.3

HemeTamnsr

CBsi3b
HEOPTaHUYECKUX
U OPraHUYEeCKUX
BEIIECTB

COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTHH.

OnuceIBaTH CIIOCOOHI 3al[UTH METAJJIOB
oT Koppo3uu. [IpoBoauTe peakuuu,
MOJTBEPXKIAIOIINE XapaKTepHbIe CBOMCTBA
M3y4aeMbIX BELIECTB, PACIIO3HABATh
ONBITHBIM ITyTEM MOHBI METAILIIOB,
MPUCYTCTBYIOIIME B BOJHBIXPACTBOPaxX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHHN (BBLACISATH HX XapaKTEPHbIE
MIPU3HAKHN ) ¥ IPUMEHSATH 3TH TTIOHSITHS
MIPU OIUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, IJIs O0BSICHEHHUS OTACIbHBIX
(akToB u sBieHUH .O0BIACHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
HEMETAJUIOB U UXCOEAUHEHUN C yUETOM
CTPOCHHUS UX aTOMOB U IOJIOKECHHUS B
[lepunonnueckoi CUCTEMEXUMUYECKUX
anemenToB /1. 1. Menaeneena.
XapakTepr30BaTh (OMHUCHIBATH) 00IITHE
XUMHUYCCKHE CBOMCTBA HEMETAIIJIOB, UX
BOXHENIIUX COEAMHEHUMN, TIOITBEPKIAst
9TO OIIMCAHUE IPUMEPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKHUX
peakuuid. XapakTepu30BaTh BIUSHUE
HEMETAIUIOBH UX COSIUHCHUN Ha JKHUBBIC
OpraHU3MBI; OTICHIBATH TPUMEHEHNE

B Pa3JIMYHBIX 00JIaCTIX

MPaKTUYIECKOMN NeITETLHOCTH
yenoseka. [loaTBepxaath
CYyILIE€CTBOBAHUETEHETUYECKOM

CBSI3U MEX1y HEOPraHUYEeCKUMU
BEIIECTBAMHUC TTOMOIIIbIO

MexayHapoaHbIi
JIEHb POIHOTO
SI3BIKQ;
MexayHapoIHbII
JKCHCKUH JICHB;
Jlenpb
BOCCOCIMHEHNUS
Kpeima c
Poccuei;
BcemupHsblii 1eHb
Tearpa, JeHb
KOCMOHABTHKH

bubanoTteka
IIOK https://myschool.edu.

ru/
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YpaBHEHUI COOTBETCTBYIOLIUX
XUMUYECKUXPEAKITHI.

PackpriBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUIA
MTOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OalaHca 3TUX PEaKIUil.
[IpoBOUTH peakiuu,
MTOITBEPIKIAIOIINE XapaKTepHBIC
CBOMCTBA N3y4aeMBbIX BEIICCTB,
pacrio3HaBaTh OIBITHBIM HYTéM
AHWOHBI, TPUCYTCTBYIOIINE B BOAHLIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI TO3HAHUS — MPOBEICHHUE,
HaAOJIIOJICHUE U OTIMCAHNE XUMHUYECKOTO
9KCTIEPUMEHTA (JEMOHCTPAIIMOHHBIE U
abopaTOPHBIE OTIBITH, MPAKTHIECKHE
paboThl). [IpencraBisiTh pe3ynbTaThl
XMUMHYECKOTO 3KCIIEPUMEHTa B (hopme
3aI1ucu ypaBHeHI/Iﬁ COOTBCTCTBYIOHINX
peaxiuii u JenaTh BHIBOABI Ha UX
OCHOBE.

HToro no pazaeny 17
Paspes 3. Xumus u )KU3Hb
PackpriBaTh posib XMMHUHU B PEIIEHUU Jenb [ToGensr; bubmoTexa
3HEPreTUYECKUX, CBIPHEBBIX U JleHb IETCKUX LIOK https://myschool.edu.
9KOJIOTHUYECKHX MPOOJIEM YeTIOBEUECTBRA, OOIIECTBEHHBIX ru/
ONMCHIBATh OCHOBHBIE HAIIPABICHUS OpraHM3aLuii
3.1 XUMHS U )KU3Hb 4 Pa3BUTHUS XUMUYECKON HAYKH U

TEXHOJIOTUHU.

[IpumenaTs npaBuiia 0€301MacHOTO
oOpallieHus C BEIECTBAMH,
UCIIOJIb3YEMbIMU B ITOBCETHEBHOM

Poccuu; lenn
CIIaBSTHCKOM
IINCBMECHHOCTHU U
KYJbTYpPbI
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JKU3HH, TIPABUIIA TIOBSICHHS B I[SIIAX
cOepeKeHHs 3I0POBBS U OKPYIKaroIeit
MIPUPOIHOM CPEIbI; MOHUMATh BPE.T
(omacHOCTh) BO3/ICHCTBHSI HA YKUBBIC
OpraHu3MBbI ONPEICTICHHBIX BEIICCTB
cmbica nokaszarters I1JIK, moscHsATh Ha
MpUMEpPax CrocoObl YMEHBIICHHUS U
MPEIOTBPAIIEHHUS UX BPEIHOTO
BO3JICHCTBHS. AHATH3UPOBATH U
KPUTHYECKU OIICHUBATH UH(POPMAIIHIO,
CBA3aHHYIO C XUMHWYCCKUMU
MPOIIECCAMH U MX BIMSIHUEM Ha
COCTOSTHHE OKpY KaroIIeHCpeIbl.

Hroro no pazgeny

OBIIEE
KOJIMYECTBO
YACOB IO
IMPOT'PAMME
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