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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
@enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TnosiokeHuss GPI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme 10 XHMHU C YYETOM CHeuuPuKd HAayKd XUMUW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJOCTHOIO MPEJICTABIEHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEHUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cQopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHMYecKas
XUMHSD» 00ydYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o01m1aroIei 10 00BACHSIONIEH 1 MPOTHO3UPYIOICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUA K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbBIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a/a4. B 1enoM conepkanue yueOHOTro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUHA IIyTEM >SKCIEPUMEHTa W
pelIeHus] MPOTUBOPEYM MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATHIE NPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBMI, UMEIOIMX ©0a30Boe 3HAUCHHE JUIs
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nH(pOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpEAMETA SBJISIETCS BIOJIHE OIPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HW3yYCHHs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHS, (yHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHNM XUMUU B OOJbIIed CTemeHH OTHAETCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKE 1IETU U 33]]a4H, KaK:

amanranus oO0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JEATEILHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakKXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcsi YOeXKIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJE U CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeAMETHON obsacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coenquHennii A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaluMu opraHudeckux BemiecTs. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OpPraHMYECKHX BELIECTB, HAONIONEHHE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMU, OKHUCIEHUS U
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (puU3NUECKHEe U XMMHUYECKHME CBOMICTBA
(peakiuu raJoreHMpOBaHHsI U HUTPOBAHUSA), NTOJIyUEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBs3b MEXIy YIJIEBOJOPOAAMH, NPHUHAIISKAIIUIMHU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), mnuponus. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yroiap», MOJEIUPOBAHUWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA
Y U3YYEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHus

[IpenenbHble OJHOATOMHBIE CIHHUPTHL. MeETaHOI M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJIAMU,
raJloreHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromHble  CIUPTBHL.  DTUJIEHTJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
Opranu3Mm uenoBeka. [[puMeHenne riuiepraa u dTUICHTITUKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruapl U KemoHvl. DopManblerusl, aueTAIbICTU]: CTPOEHHE,
buznyecKkne U XUMUYECKHE CBOMCTBa (peakIMHu OKHCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3HuecKue M XUMHUUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciOT. [‘uaponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe U XHUMHYECKHE CBOWCTBA (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
IpoBeJcHNE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W HUX MPEBpAIICHUI:
HaOII0/IEHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMACC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbI€, TOILUIMBO,
peCypchl.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux sieMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMueckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U ciadblie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHHE MOJIeNIed KPUCTAJUIMYECKUX PEUIETOK, HaOJIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuérHblie 3anaumn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACUEThl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TajOoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTayuibl U CIUIaBbl», O00Pa3lO0B HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJNIOJIEHWEe M OIUCAHHE JIEMOHCTPAllUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelllecTBa WM 00BbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B oOecriedyeHUH SKOJIOTUYECKOM, PHEPreTUUeCKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

XuMmus W 3J0pOBbE YEJIOBEKA: IpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOT0 MCIOJIL30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  M3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHS: HAy4YHBINH (DaKT, rumoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBLI 110
XUMUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCST MPOrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayyHo-meToauyeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXOI.

B COOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUs NpEeAMETa «XHMHS» HAa YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TIpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOIIPEIECIICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaloOlIUXCS PYKOBOJCTBOBAaTHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIMMHU LEIOCTHOU
CHUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CLIOCOOHOCTH CTAaBUTh
LEJIN U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNIbTaTBl OCBOCHUSA IpeaMeTa «XHMHA» JOCTUTAalOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C



TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U  TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00ydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OTBITA IO3HABATEILHOW M TIPAKTHYECKOW NEATEIbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlau, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YU€OHOU AESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TMPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M TMO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e WHQPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMHU SBJICHUSMHU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEACHUE M TMOCTYINKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbSI:



NOHMMAHMSI IEHHOCTEW 370pOoBOro u 0Oe3omacHoro obOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHusl C BEHeCTBaMU B OBITY,
MOBCEHEBHOM XW3HU U B TPYIOBOH JEATECIHLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICICTBUN W HENPHUATHS BPEAHBIX NMPUBBIUCK (YIIOTpPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATCIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM M APYrUX BHJAX
JIEeSITETLHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHUE€ B PEIICHUU TMPAKTUYECKUX 3ajJad
COIMAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3uyHOTO pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUUN IO XUMUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAUBUIYyAIbHON TPaeKTOPHHU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11eJ1eCO00pa3HOTr0 OTHOIICHUS] K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KM3HU HA 3EMIIE;

MOHMMAHUSl TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOTHOM U COLIMATILHOU CPE/Ibl;

OCO3HAaHUS HEOOXOJMMOCTH HWCIIOJIb30BAHMS JIOCTIDKCHHH XUMHH IS
pelIeHust BOMPOCOB PAlIMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJICICTBUS MPEANPUHUMAEMBIX JSUCTBUM M TPEAOTBpAILATh UX;

HaJIM4yusl Pa3BUTOr0 3KOJOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa eI TCILHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHA €€ poilu B
GbopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYKarolleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YeIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpodJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JJII  COBPEMEHHOM
UUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIICHUH TI100aJbHBIX POOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IaCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYECHHH YCIOBUUI
YCIIEIIHOTO TPpyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXIOro 4JieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydyaeMble 3HAHUA U aHAIHM3a U OOBSICHEHHS! SIBIICHUH OKPY’KaIOIIEro MUpa u
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYESHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO WCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
pelieHus: npo6JyieM B peabHBIX )KU3HEHHBIX CUTYalLINAX;

MHTepeca K MO3HAHUIO M UCCIIeI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaaIbHOM
JESITEIIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl OCBOCHUsI yUeOHOro MpeaMera «XuMUus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccleoBaHue, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);



yHHUBEpCcajbHble yueOHbIe JCHCTBUS (TO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEWCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBble JJOrHYecKHre JeCTBUSL:

CaMOCTOATENLHO  (QOpMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH MX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpPOBATH MENN U 3a/1a41 UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUS U OCHOBBI i1 (POPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpEICTaBICHHUS, KPUTHUYECKH OILICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUHBOCTD;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalUMU, HEOOXOAUMOW Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKOM uH(pOpMaIMel: NPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ AUAJIOTa W/WIH
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIME pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1e 00CYXKJICHUSI 1 0OMEHA MHEHHUSIMH.



OByaieHHe YHMBEPCAJbHBIMH PeryJsiTHBHBIMU 1eHiCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MPEUIaraéMbplii  aJIlOPUTM JACUCTBUNA IpHU
BBINIOJJTHEHUHM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3yJIbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHM
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIArarOIIMe IOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbIM CcKeneT, (yHKIHOHANbHAs TIpynia,
paaukai, U30Mepus, U30MEPBI, TOMOJIOTHYECKUI P, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUN U 3aKOHBI (TEOPUs CTPOCHUS
opranudeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOIYYCHUH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUN BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPHU
ONHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALLICHUI OPraHUYECKUX COETHMHEHMIA;



c(hOpPMUPOBAHHOCTh YMEHHUH HCIIOIH30BATh XMUMHYECKYIO CHUMBOJIHKY IS
COCTABJICHHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTWIICH, alleTUJICH,
STWJICHTJINKONb, TIHNEPUH, (eHOoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAs KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

cOpPMHPOBAHHOCT, ~ YMEHHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMIICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJb,
TIIALEPUH, (PEHOJI, aleTalbJeruj, MypaBbiUHAasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KHCII0Ta), MILTFOCTPUPOBATH TEHETHIECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB IepepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0IeHNEe, M3MEPEHHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XHWMHUUYECKHE 3HAHUS JUIsl TPUHITHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMM M HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0M U JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU IO BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH ITUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (TIPEeBpaILEHUs OPTaHUYECKUX BEIIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEpPUMEHTa B (OpME 3alluCH ypaBHEHUN COOTBETCTBYIOIIHUX
peakuuii u GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

C()OPMUPOBAHHOCTh ~ YMEHHUH  COONIOJATh  MpaBWia  HKOJIOTMYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHMSI CBOETO 3J0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, mosicHaT, Ha mpumepax crocoObl
YMEHBILICHUSI W TMPENOTBPAIICHUsT KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CIENBbIX W CHA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX

dbopmyiL.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH: O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 337129



Y JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JEKTPOOTPHUILATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b
(KOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIINYECKAsl pEIIETKA,
TUIBI ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, JJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAINS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pPEaKIUU, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccoluannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUSl MAacChl BEILECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUWA, JIEKAIIUE B OCHOBE TMOHUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XMUMHYECKHX SIBICHHUN, (PAKTOJOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMUECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMUPOBAHHOCTh YMEHMI HCIOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY IJIS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETAIIEHAs U3BECTh, MUTHEBAS COJA, TUPUT U IPYTHE);

c(OpMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAsS, METAJNIMYECKasi, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOrO BEUIECTBA (aTOMHas, MOJEKYJSpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIUBATH MPUHAIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECKOro 3akoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;



c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHucTEMbI
xumudeckux siemeHToB JI. M. MennueneeBa, WCHONb3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpel XUMHUYECKHX 351eMeHTOB 1. U.
Menpaeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIUYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
Pa3IMYHBIM IMpPHU3HAKaM (YUCIy U COCTaBy pEarupymolliuX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS DPEaKUUW pPa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMA HOHHOTO OOMEHA, YYUThIBas
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJUTH PEAKIHMH, IOATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB pPa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3INYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHUUYECKOI'O PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOLECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAy4YHBIX NPUHILMINAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XMMHUYECKUX PEaKIIMSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATh MPaBUIa MOJIb30BAHUS XUMHUYECKON
nocyAod M 1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATH XHUMUYECKUHN
HKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJIA B MPUCYTCTBUU KaTalIH3aTOpa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeakllvu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoOHAT- U
XJIOPUJ-AaHUOHBI, HA KaTUOH aMMOHMUS, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a]ad I10
TeMaMm «Metaiey U «Hemeramiby) B COOTBETCTBHM C MpPaBHJIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OpPEJCTaBISATh pPE3yJIbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUNl U (OpPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

COPMUPOBAHHOCTh ~ yYMEHMH  COOMIOAATh  MpaBuja  HKOJIOTMYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXpaHEHHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelibl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS WU
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XMMHUUYECCKUX SIBIICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX

dbopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/n HporpaMMBI Beero Kontposabubie Ilpaktnueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKaHbI 2
29 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 6 1
QJIKaTUCHBI, AJIKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX nepepadoTka
HWroro no paznery 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CnoxxabIe A(OUPHI
3.3 YrineBoasl 3 1
Hroro 1o pasneny 13
Pasznea 4. A3oTconepxaiue oOpraHudecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicOkOMOJIEKY/ISIPHBIE COCAUHEHHUSA
5.1 ITnactmaccel. Kayuyku. Bojgokna 2




Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne /it Hammenopate pasieion u rem Konrposbubie Ilpaktuueckne  (uuppoBbie)
TporpamMmet Beero padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuonuueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crpoenue BemecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merannbl 6 1
2.2 Hewmerannsl 9 1 1
23 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5
BEIIECTB
Hroro no pazneny 17
Pa3nes 3. Xumus u Ku3Hb
3.1 ‘ XuMus U KHU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnuuyectBo 1yacos DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Kontpoanubie IlpakTnueckue fI[:;'—?EHPIH uHppoBbIe
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsbl
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHM4YEeCKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byraguen-1,3 u
9 MetunoyraaueH-1,3. [omyyenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, 1




TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYCSCKOH

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enetnyeckas CBSI3b YTIEBOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBII ra3 U NOMYTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTIeBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIIALEPUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anbneruisl: GopMaNbaeTUa U
aneTanperua. AeToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

99 [TpakTrueckas padota Ne 2. «CBoiicTBa

pacTBopa YKCYCHOU KHCIIOTBI»




CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJIOTNYecKast POJIb KHUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariue opraHuuecKre
COCIMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYIISIPHBIX COCTUHEHUIN

34 OCHOBHBIE METO/IbI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN.




HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

11 KIIACC

34 2

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTn4yeckue
padoThbI

JlaTa
U3yYeHUS

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypchl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
CHCTEeMa XMMHYEeCKHUX dnemMeHToB []. 1.
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHEIl CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMHUYECKHUX DJIEMEHTOB U UX COCIMHCHUIH I10
rpyImmaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XuMHYecKkux 3neMeHToB J[.J1. MeHaeneeBa B
Pa3BUTUU HAYKU

CTpOCHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. Boz[opo;[Ha;[ CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS




[lonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
WctruHHbBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas [10J14 BelllecTBa B pacTBOpe

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccudukamnus XuMruIecKux peakii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS YHEPTUU TIPH
XUMUYECKUX PEaKIIUSIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XHUMHUUYECKOE PAaBHOBECHE

10

[IpakTuueckas padorta Ne 1. «Bnusiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnexTpoiauTHyecKas auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakiun nonHoro oomeHna. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BECIICCTB

12

13

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHsATHE 00 2MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

KonrtponbHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHUW»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKHUX dnemMeHToB []. 1.




15

MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3nIecKue CBOWCTBa
METaJJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaMpsHKEHUH METalJIoB

16

XUMHYECKHE CBOMCTBA BaXKHEUIIIUX
METaJUIOB (HAaTpUH, Kajaui, KaJbllui, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

18

19

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTMHEHUN

XUMHUYECKUE CBOICTBA IIMHKA, XKeJe3a U UX
COCTUHEHUN
[IpakTuueckas padbora Ne 2. "Pemienue

SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTamas»"

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

23

du3nyeckre CBOMCTBA HEMETAIIJIOB.
AJUTOTpOTINS HEMETAJLIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOWMCTBA TAIOTEHOB, CEPBI U MX
CoeIMHEHNH

XuMuueckue CBocTBa a3oTa, Gpochopa u ux
COEIUHEHUN

24

XUMUYECKUE CBOMCTBA yIIepoaa, KPEMHUS U
HUX COeIUHEHUN




25

26

27

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COCTMHEHUN

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
TeMe «HemMeTamibely. BerauciaeHus 1mo
YpaBHEHUSM XUMUUYECKHUX PEAKIUN 1
TEPMOXHUMHYECKUE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue
AKCIICPUMEHTAIIBHBIX 337124 110 TEME
"Hemeramnsr"»

28

29

30

31

Kontponbnas padota mo TeMam «MeTauibiy
u «Hemeramibny

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUEC KHCIIOThI.
HeOpFaHI/I‘IGCKI/Ie 1 OPraHuv4CeCKrUC OCHOBAHUSA

AmMdoTepHbIe HeopraHU4eCcKHue u
OpraHu4ecKue coeMHeHus. I 'enernueckas
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIIECTB

Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

BHCpFeTI/I‘{eCKOﬁ U IHIIEBOMN 6630H3.CHOCTI/I,
Pa3BUTHU MCIUTTUHBI

32

[IpencraBienust 06 00X HAYYHBIX
MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS
BaXHEHIITNX BEIECTB

33
34

YemoBek B MHPE BEIIECCTB U MaTCpUAIOB

XUMHUA U 310POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocsemeHue

» Xumus, 11 xmacc/ I'abpuensia O.C., OO1ecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AxkuinonepHoe oomiectBo «M31aTenbeTBo
«IIpocsemienne»
METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. O. C. I'abpuensy, I'. I'. JIsicoBa «Xumust Metonuueckoe nocooue —
0a30BbIil ypoBeHb» - M.: Ipoda 2022 rox.
2. 0. C. I'abpuensn, U. I'. OctpoymoB, «O0111ast XuMusi B TeCTaX, 3a7a4ax,
ynpaxkHenusix. 11 kimace» — M.: IIpoda, 2023 roxa.

3. O. C. I'abpuemnsn, I1. H. bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronbnaas kuura ans yuurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoa, A.I'.BBenenckas «Xumus 11 knacc:
HacronbHas kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoyMoBa «3agauu 1o XUuMUu U
crocoObl ux pemeHus» - M.: «/Ipoday», 2021ros.

7. B.I'. lenncoBa «Xumus 11 kiacc moypouHsble MmiaHbl 10 yUeOHUKY



O.C.I'abpuensna, I'.I'.JIpicoBoii» - Boarorpam» Yaurens 2018ros.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmace», - M.:
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoyMmoB «XUMUYECKUNA IKCTIEPUMEHT B IIKOJIE
11 xmaccy; - M.: Ipoda. — 2019 roa. _

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Brenure _ Bregurenanusichttp:// www.chemnet.ru I'azeta «Xumus» u cait
TUTST YIUTENS «51 ity Ha YPOK XHMUI)

http://him.1september.ru Enunas xomnekuus LIOP: IIpeameTnas koytekius
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannueckasi XuMusi: JJIEKTPOHHBIN YICOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS
http://www.chemistry.ru J{ucTaHIiiOHHas OJTUMITHAA [T0 XUMHUHU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA MTPOCKT
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