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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 XUMHUU Ha YpPOBHE CpeAHEro olmiero oOpa3oBaHus
pa3pabotana Ha ocHoBe DenepanpbHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit @eaeparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanpbHOl 00pa30BaTEIBLHON MPOrpPaMMBl CpPEIHETO OO0IIero o0pa3zoBaHUS
(®OIT COO), mnpencrabieHHbix B  DegepalibHOM  TOCYAapPCTBEHHOM
oOpazoBatenpbHoM cTangaptre COQO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeaMera «Xumus» B 00pa3oBaTeNbHBIX OpraHu3zanusx Poccuiickoit
Odenepanuu, peaNlu3yOMUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMOJOXEHUN «CTparerny pa3BuUTUs BOCIUTAHUA B Poccuiickoit
®enepanuu Ha nepuon Ao 2025 roma» (Pacnopstbxkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKe MpOrpamMMbl MO XMUMHUU, K OMNPE/ICTICHUIO
oO11eii ctparerun 00y4eHus, BOCIUTAHUS U PA3BUTUSI OOYYAIOIIUXCS CPEJICTBAaMU
y4yebHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABIIIH
koHuenrtyanbHble nojoxkenuss GPI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIepKaHMsl, PEe3yJbTaTOB OOyueHUs] U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeILHON OpTraHU3aIliM, SBISETCS HEOTHEMIIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXKUAT 3aBEpUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
IETOCTHOM CHUCTEME XHUMHUYECKOTO O00pa3oBaHMs. OJTH LEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MHPOBO33PEHUS] U  0OOIIEH
KyJbTyphl YEJOBEKa, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0pOBBIO U MPUPOAHON cpere. Peannsyercs xumudeckoe oOpa3oBaHue
o0yy4arolmmxcsi Ha ypOBHE CpeIHET0 00IIero o0pa3oBaHus CPEACTBAMHU YUEeOHOTO
npeaMera «XuMus», COJAEpKaHUE M TOCTPOCHHE KOTOPOTO OIpeJeieHbl B
porpaMMe MO XUMHUU C YY4E€TOM CHEUU(PUKH HAYKU XUMHUHU, €€ 3HAUCHUS B
MO3HAHUU TPUPOJBI U B MATEPUATIBHOM KU3HU OOIIECTBa, a TAKXKE C y4ETOM
o0IUX 1eNed W TPUHIUIIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpeaiHero ooimiero oopasoBanus B Poccuiickoit denepanum.

XuUMUSL KaK 3JE€MEHT CUCTEMBbI €CTECTBEHHBIX HAyK HUIPacT 0COOYyI0 poJib B
COBPEMEHHOW IUBUIIM3AIMHU, B CO3JaHUU HOBOM 0a3bl MaTE€pUaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B ((OPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHUE I[EJIOCTHOTO MPEACTaBICHUsI 00 OKpYKalollleM MUPE KaK O €IUHCTBE
MPUPOJBI U YeJOoBeKa, KOTopoe (opMUpYETCS B XMMHUU Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHUpPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHUEM BEILIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JACTAMU MIPUMEHEHHUS.



TecHo B3aUMOJEUCTBYSI C JPYTUMH €CTECTBEHHBIMHU HAayKaMU, XHUMHS CTaja
HEOTHEMJIEMOM YacCThIO MHUPOBOM  KYJIBTYpPbl, HEOOXOJHMBIM  YCIOBUEM
YCIIELIHOTO TPY/Jia U KU3HU KakJ0ro uieHa oluiectBa. COBpeMEHHAsI XUMHUS KaK
HayKa CO3MJaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHA Ha PElIeHUE
r00adbHBIX MTPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKON 0€30MacHOCTH U OXPaHBI 3/I0POBBSI.

B coorBeTcTBUM ¢ OOMMMHU UEASMH M TMPUHIMIAMU CPEJHEro OOIIEero
oOpazoBaHnus cojepxanue npeamera «Xumus» (10—11 knaccol, 6a30BbIN YPOBEHD
M3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyarommxcsi, HEO0OXOJUMYI0 UM ISl  BBIPAOOTKA MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYyMa, IIPOJIOIKEHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.
CocrapnsromiuMu  nipeaMera  «XuMUs» — SBIAIOTCA  0a30BbIe  KypChl  —
«Oprannueckas xumus» U «OOmasgs U HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKU: CUCTEMA
3HAHUU N0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHHEM 3HAHUUN U3 O0IIeH XUMUN) U
oprannyeckoil xumuu. @opMuUpoBaHUE NaHHOW CHUCTEMBI 3HAHUW MPHU U3YyUEHUH
npeaMera oOecrneurBaeT BO3MOXKHOCTh PAacCMOTPEHHUST BCETO MHOToo0pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Ctpykrypa couepxaHusi KypcoB — «Opranuueckass xumus» u «OO0mas u
HEOpraHuveckass Xumus» cpopMupoBaHa B MporpaMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TMOJX0/a K U3YYECHHIO Y4yeOHOro Marepuasa U O0O0yCIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUM HAa  OMNpEIeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHUYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIACCHMUYECKON TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TakKKe Ha YPOBHE CTEPCOXHMHYECKUX M IIEKTPOHHBIX
MpeACTaBleHU! 0 cTpoeHun BemiecTB. CBeneHUss 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCS B PA3BUTUM — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTUMYECKU
aKTUBHBIX COEIMHEHHH. B Kypce opraHuyeckoil XHMHHU MOJYy4aloT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHuUs MEPBOHAYANIbHbBIC
MPECTABICHUS O XUMUUYECKOU CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pPEaKIIUH.

[Tog HOBBIM yTJIOM 3peHus B TmpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpUBaeTCSd W3YUYCHHBIM Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
TEOpPETUYECKUI Marepuall Hu (DAKTOJIOTHYECKUE CBEJACHUS O BEHIECTBAX W
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUS» OOyYarolUMCsl TPETOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOr0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTHYECKUX MO3UIINM,



rIy0Xe TMOHSTh HCTOPUYECKOE H3MEHEHHWE (YHKIHMM HTOro 3akoHa — OT
o0o0maroiie 10 0ObSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXXKHEUIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHUM, a TAKKE O XUMHUYECKHUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNPOTEKaHus JaonojHsercs B Kypcax 10 m 11 kmaccos
AJEMEHTAMH COJICPXKAHUS, HMEIOIHUMHU KYJIbTyPOJOTHUYECKUN U TMPUKIATHOU
XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBSI3M XHMHUU C
JIPYTMMH HayKaMU, PacKpbIBalOT €€ pojib B MO3HABATEIBHON M MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEeKa, CIHOCOOCTBYIOT BOCIHUTAHUIO YBAXEHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOyieMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU OCMBICIUBATh UHGOPMAIUIO U
NPUMEHITh €€ IS TIOTIOJIHEHWS 3HAHUW, PpEeIIeHHS HWHTEIJIEKTYalbHbIX U
AKCTIEPUMEHTANIbHBIX UCCIE0BATENbCKUX 3a/1au. B 1ieom coneprkanue yueOHOTro
npeaMera «XUMUS»  JTAaHHOTO  yPOBHS  M3YyYEHHUS OPUEHTUPOBAHO Ha
dbopmupoBaHue y OOyd4arolUXCd MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMAaHUs
dbunocodckux ulei, TaKMX KakK: MaTepUAIbHOE €JUHCTBO HEOPTaHUYECKOrOo U
OpraHUYECKOTO MHpa, OOYCIOBICEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM HSKCIEpUMEHTa U
pelieHrs TMPOTUBOPEYUN MEXJTYy HOBBIMM (paKTaMU U TEOPETHUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUH B PEIICHUHU SKOJOTMYECKUX MPoOIieM, a
TaKke MpobiieM COePEKEHUSI SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmnnane pemieHuss 3a7ay  BOCHUTAHUS, Pa3BUTUS U COLMAIM3ALUAU
0o0yyYaromuxcsi MPUHITBIE MPOrPAMMON MO XUMHUM MOJXOJbI K OMNpPENeIICHUIO
COJIEp>)KaHMsI M TIOCTPOCHMSI TpeaAMeTa NpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, HUMEWIMX ©0a30BO€ 3HAYCHUE MJIS
pPa3IMYHBIX BHUJOB JACSATEIbHOCTU: pEUIeHUsS MpoOsieM, MOWUCKA, aHaau3a Hu
00paboTkn  WHpOpPMALIMH, HEOOXOAUMBIX JUIi  IPUOOPETEHHUS  OIbBITA
MPAKTUYECKON U UCCIEI0BATENbCKOMN AESTEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO
B MMO3HAHUU XUMHUH.

B mnpaktuke mpenomaBaHHMs XMMHUU KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaKk U Ha YypOBHE CpeaHero oodimiero oOpa3oBaHus, MpuU
OMPENECNICHUH COJIEPKATENbHOM XapaKTEepPUCTUKU IIeJieil W3y4deHUsl mpeameTa
HalpaBJICHUEM  TEPBOCTENEHHOM 3HAYMMOCTH  TPAJULIHUOHHO  MPU3HAETCA
dbopMupoBaHHE OCHOB XHMHYECKOM HAyKW Kak O00JacTd COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTHUUECKON [EATEIbHOCTH YeJOBEKa M KakK OJIHOTO U3
KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOAMYECKON TOUKU 3PEHUSI TAKOU MOJIXO0/
K OIpPEEICHUIO 1IeJIei M3yUYeHUs MpeIMETa SIBISIETCS BIIOJIHE ONPaBAaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHHUs TJIaBHBIMU LEISMH HU3YyYECHHUS TpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ssBRIsAIOTCSA:
hopMHpOBaHUE CHUCTEMBl XMMUUYECKUX 3HAHUN KaK Ba)KHEHIEH COCTaBIISIOMICH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIekKaT KIIOUYEBHIC
MOHATUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHWMHH, OCBOEHHUE SI3bIKa HAYKH,
YCBOEHHE Y TOHUMAHUE CYIIHOCTU JOCTYMHBIX 0000IEHHIT MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHHUS;
dbopMupoBaHUEe U pa3BUTHE MPEACTABICHUN O HAay4YHbIX METOJaX IO3HAHUS
BEILIECTB U XMMHUUYECKUX PEaKIil, HEOOXOAUMBIX IJisi TPUOOPETEHUs] yMEHUU
OPUEHTUPOBATHCA B MUPE BEIIECTB M XMMHUYECKUX SIBICHUM, UMEIOIHNX MECTO B
MPUPOJE, B MPAKTHYECKON U TOBCETHEBHOM )KU3HU;
pa3BUTHE YMEHUW M CHOCOOOB JESATEIHbHOCTH, CBS3aHHBIX C HAONIOJCHUEM H
O0OBSICHEHUEM XMMHUYECKOT0 IKCIEPUMEHTA, COOII0IEHUEM TpaBuil 0€30MacHOTO
oOpalleHus ¢ BeleCTBaMMU.

Hapsny ¢ atum, comgepxarenbHas XapaKTEpUCTHKA LEJEH U 3a/1ad U3YUCHUS
npeaMeTa B IporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPUTETAMH B CUCTEME CpeaHero ooiiero oopazoanusa. CeroaHs B
MpenojaBaHUM XUMHM B  OOJIbIIEH  CTENEHW OTHAETCs  MPENNoYTeHUE
MPAKTUYECKOM KOMIIOHEHTE COJiep>KaHusi OOy4YeHHUs, OPUEHTUPOBAHHOM Ha
MOJATOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3alui, BIAJCIOLIEr0 HE
Ha0OpoM 3HaHUM, a (QPYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHocoO0amMu u
YMEHHSIMU aKTUBHOTO TOJIYYEHUS 3HAHUM M MPUMEHEHUS] UX B PealbHOU KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1au.

HNEJIM U3YUYEHUSA YYEBHOI'O ITPEIMETA «XUMMWS»

[Ipu wu3yuenuun mnpeaMera «XUMHS»  JOMUHHUPYIOIEE  3HAUYCHUE
MPUOOPETAIOT TaKUE 1SN U 33/1a4i, KakK:

ajganTanys o0ydJarouuxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  UHTEUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOoO0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIILHOMY MPUHSITHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOy4YalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIUI), UMEIONINX YHUBEPCATbHOE 3HAUYEHHUE [JIsi PA3JUYHBIX BUJIOB
NESATeNbHOCTU: pellieHus] mpo0jeM, MOUCKa, aHaiu3a U 00padoTku uHboOpMaLnH,
HEOOXOJIUMBIX IS MPUOOPETEHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXKHOE MECTO B I[IO3HAHUM XUMHUH, a TaKXKe [JIs OIEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMUUYECKUX
MIPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U IPUPOIAHYIO CPENY;



pa3BUTHE TI03HABATEIHHBIX HMHTEPECOB, WHTCIUICKTYaIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yYaroImMXcs: CIOCOOHOCTH CaMOCTOATENIbHO MNpHOOpEeTaTh
HOBBIC 3HAHUS IO XHMHH B COOTBETCTBHHM C JKH3HCHHBIMH IOTPEOHOCTSMH,
WCIIOJI30BAaTh COBPEMEHHBIC HWH(GOPMAIMOHHBIE TEXHOJOTUU [IJII TIOWCKAa W
aHanm3a y4eOHOH W  HAYYHO-TIOMYJAPHON WHOOpPMAIUU  XUMHUYECKOTO
COJICpKaHMUS;

dbopMupoBaHUe W pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUs, HAOIIOMaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MpU I[UIAHUPOBAHWH H
MIPOBEICHUH XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaromuxcsi YOexAEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XUMUHU, €€ BaXXHOW pOJIM B PEUICHUU TIOOATBHBIX MPOOIIeM
PaIMOHAIBHOTO MPUPOIOTIOIE30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUSI MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJIUMOCTH OEpEeKHOro
OTHOIIEHUSI K TPHUPOAEC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETCHHs OIbITa
WCITOJIP30BAHUS TIOJNIYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX DEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

MECTO YYEBHOI'O IPEIMETA «XUMMHUS» B YYHEBHOM IIVTAHE

B yueOHOM mnane cpeHero o0uiero oopa3oBaHus NpeaMeT « XUMHU
0a30BOro0 YpOBHS BXOJIUT B COCTAB IpeAMETHOM 00sacTu « EcTecTBEHHO-HAYYHBIE
IPEAMETED).

OO6miee 4KCIIO YaCOB, OTBEAEHHBIX I U3yUCHUSI XUMUU, HA 0230BOM
YPOBHE CpeAHero o01ero 0opaszoBanusi, coctaBiser 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hezpento), B 11 kinacce — 34 vaca (1 yac B Henento).



COAEPKXAHUE YYEBHOI'O ITPEAMETA

10 KIIACC

OPT'TAHMYECKAA X1MHUA

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUH

[IpenMeT opraHndecKor XuMuU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE

B IOJIyYEHHUU HOBBIX BEIIECTB U MarepuanoB. Teopus CTPOECHHUS OpPraHUYECKHX
coenuHenuid A. M. byTtiepoBa, e€ ocHOBHBIE TTOsI0OKeHUs. CTpyKTypHBIE (hOPMYJIbI
OpraHUYecKuX BelecTB. [oMonorusi, wu3zoMepusa. XuUMUYEcKass CBSI3b B
OpraHUYECKUX COCTMHEHUSX — OJITMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenrie o KiaccupuKaluu OpraHUYecKuX BemlecTB. HomeHknaTypa
OpPraHUYECKUX COEAUMHEHUM (cucTeMaThueckas) ¢ TpHUBUAIbHbICE Ha3BaHUs
BOXHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3y4YeHHUsI BEIIECTB U WX [PEeBpallleHUN:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHWYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BEIIECTB
MIpU HAarpeBaHuM (IU1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUH psill. MeTaH U 3TaH — IpOCTeIne
MPE/ICTABUTENIM aJIkaHOB: (U3WYECKHEe U XHMHYECKHE CBOMCTBa (peakiuu
3aMelIeHUs U TOPEHUs), HAXO0XKICHUE B IPUPOJIC, TOTYyUECHHE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKHU psif. OTWIEH W MPONMUIEH —
MPOCTEUIINE TIPECTABUTEIN AaJIKECHOB: (PU3MYECKMe W XHMHYECKHE CBOMCTBa
(peakuyu  THUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJApATAIlUHA, OKHCICHUS U
MOJIMMEPU3AINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u wmetmwnOyraauen-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHUS, TOMOJIOTUYECKUHN Pl ALIETHIEH —
MPOCTEHIIIUN TpEACTABUTENIb AJIKHHOB: COCTaB, CTpO€HHE, (u3nueckue u



XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUS, TAJOTEHUPOBAHUS, TUpATallUU,
TOpEHHUsl), MOTyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (PU3MUYECKHUE U XUMHUYECKHE CBONCTBA
(peakuuu raJoreHupPOBaHUS U HUTPOBAHMUS), MOJyYeHUE U MpuMeHeHue. Tomyod:
COCTaB, CTpPOE€HHE, (U3MUYECKUEe U  XUMHUYECKHE CBOHCTBa  (peakiuu
raJloreHUPOBAHMUSI W HUTPOBAHMS), TOJYYEHHE M TpUMEHEHHE. TOKCUYHOCTH
apeHoB. ['eHeTHMueckasi CBs3b MEXIYy YIJIEBOJOPOJAMHU, TMPUHAMNICKAIIUMHU K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKHN YTIAEBOAOPONOB. [IprpoaHbIid Ta3 U MOMyTHRIE He(PTIHBIC
ra3el. Hedts m €€ mpoucxoxaenue. CrmocoObl mepepabOTKH HePTH: MEeperoHka,
KPEKUHT (TepMUUYECKUM, KaTaauTuueckuit), nuponu3. [IpoaykTel nepepaboTKu
He()TH, WX TPUMEHEHHE B TPOMBINUICHHOCTH W B ObITy. KameHHBINH yrons u
MPOAYKTHI €r0 IepepadboTKH.

OKCIIEpUMEHTAJIbHBIE  METOJBl M3y4YE€HUS BEIIECTB M HUX IPEBPAILCHUMN:
O3HAKOMJIEHHME C 0O0pa3lamMu IJJaCTMAacC, KaydyKOB M PE3UHBI, KOJUIEKIUU
«Hedbts» u  «Yrompy, MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, TPOBEACHUE MPAKTUUECKON pabOThI: MOJyYEHHE ITHIIEHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérurlie 3agaumn.

Briuncnenust mo ypaBHEHHUIO XMMUYECKOW peakuuu (Macchl, 00bEéMa, KOIUYeCTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUM IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).

Kucnopoaconepxaiiye opraHu4ecKue CoeTMHEHUS

[IpenenpHBIE OAHOATOMHBIE CITUPTHI. METaHOJ 1 3TaHOJI: CTpOeHUE, (PU3NUECKUE U
XUMHYECKHE CBOMCTBA (PEaKIMK ¢ aKTUBHBIMH METaJlIaMU, TAJIOTEeHOBOIOPOIaMH,
rOpeHue), mnpuMeHeHue. BoJopojHble CBSI3U MEXAYy MOJIEKYJIaMu CIHPTOB.
JleiicTBUe MeTaHOJIA U 3TaHOJIa HAa OPTaHU3M YEJI0BEKa.

MHoroaToMHbi€ CIUPTHI. DTUWICHTJIUKOINb U TIULEPUH: CTPOCHUE, (DU3UUYECKUE U
XUMUYECKUE CBOMCTBAa  (B3aMMOJEUCTBHE CO  IIEJOYHBIMU  METaJUIaMH,
KaueCTBEHHAsl peakius Ha MHOrOaTOMHBbIE CHUpTHI). [lelicTBue Ha OpraHusm
yenoBeka. [I[pumeHenne riuueprHa U STUJICHTIIMKOJIS.

deHoJ: CTPOCHUE MOJIEKYJIBI, (DU3UIECKHNE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
dbenomna. [Ipumenenue ¢geHona.



Anbnerusibl U KeToHbl. DopMalibAETU/l, alleTadbJerua: CTpoeHue, (U3nYeCcKue u
XUMUYECKUE CBOMCTBa (pEaKkIMu OKUCICHHS M BOCCTAHOBJICHHUS, KAUECTBEHHbBIC
peakium), MoJiydeHue U MPUMEHECHHUE.

OnHOOCHOBHBIE Tpe/elibHble KapOOHOBBIE KHUCIOTHL. MypaBbHUHAsT M YKCyCHas
KHCJIOTBI: CTpOCHUE, (PU3NUECKUE U XUMHYECKHUE CBOMCTBA (CBOMCTBA, OOIIHME JJIs
KJlacca KHUCJIOT, peakuuss dSTepuukanuu), TMOJIydYeHHE U MNpPUMEHEHHE.
CteapuHOBasi W OJICMHOBAsl KUCIOTHI KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX
KUCJOT. Mblj1a KaK COJIM BRICIITUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

Cnoxuble 3Qupbl Kak MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [MAPOIU3 CIOXKHBIX
sa¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas posib
YKAPOB.

VYrneBoasl: coctaB, KiaccupUKalUs YIrJIeBOJAOB (MOHO-, - U MOJUCAXAPUIIBI).
I'moko3a — mpocteilmuii  MOHOcaxapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJIbI,
(dbuznyecKkre U XMMHYECKHUE CBOMCTBA (B3aumopeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIIEHHE aMMHUa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHwue,
OpOXEHUE TIIIOKO3bI), HAXOXJEHHE B MPHUPOJE, MPUMEHEHHE, OuoJIorhuyeckas
ponb. dotocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman w unemmrono3a kak npupojHbie nogumepbl. CTpoeHHwe Kpaxmana Hu
uemttono3bl.  duznueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THUAPOJIU3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbl HM3y4YEeHHUsI BEIIECTB U WX [PEeBpalllCHUN:
MpOBEJCHNUE, HAOIIOJICHHE M OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAY€CTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapokcumom wmenu(ll), B3aumoneicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKOU pabOThI: CBOMCTBA paCTBOpPA YKCYCHOU KUCIOTHI.

Pacuérurlie 3agaumn.

Briuncnenust mo ypaBHEHHUIO XMMUYECKOW peakuuu (Macchl, 00bEéMa, KOIUYeCTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUH MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).

A30Tco/iepKalllie OpraHun4ecKre COeTUHEHUSI.



AMUHOKHCIIOTHI Kak aM(oOTepHble OpraHuvecKkue coeluHeHus. Duzndeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buonormyeckoe
3HAYEHHE aMUHOKHCIOT. [lenTuasl.

benkn kak mnOpupoIHBIE BBICOKOMOJICKYJSIpHBIE coeauHeHud. llepBuuHas,
BTOpUYHAs U TPETUYHAs] CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUU Ha OEIKH.

9KCHCpI/IMeHTaHBHBIC MCTOZbI HU3YUCHHA BCOICCTB W HUX npeBpameHI/Iﬁ:
Ha6J'IIOI[eHI/Ie H OIMMCAaHHUC NCMOHCTPALIMOHHBIX OIBITOB: JCHATypalusi OCJIKOB IIpu
HarpC€BaHWH, IBCTHBIC pCAaKIINH OCJIKOB.

BBICOKOMOJ]GKYHHPHBIC COCIUHCHUA

OCHOBHBIE TOHSATUS XUMUH BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/II\/’II MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb IMOJIMMCPHU3AlMU, CPCIAHAA MOJICKYJIIpHAA
macca. OCHOBHBIC MCTOJIbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ —
MOoJIUMCpu3anud U MMOJUKOHACHCAIIHA.

OKCIIEpUMEHTAJIIbHBIE  METOJBl M3y4YE€HUS BEIIECTB M HUX [PEBPAILCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusa MeXnpeaIMETHBIX CBSA3EH MPU U3YYEHUH OpraHnudeckod xumuu B 10
KJIacCE OCYIIECTBIIAECTCS UYepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYUYHbIE TOHSTHUSA: SIBJICHUE, HAy4HbIM (akT, rumoresa,
3aKOH, TEOpPHSs, aHAIW3, CHHTE3, KiacCHu(UKaALMs, MEPHOINIHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

dusuka: Marepusi, SJHEPTrusi, Macca, aToM, AJIEKTPOH, MOJEKYJIa, YSHEPreTUUEeCKUn
YPOBEHbB, BEMIECTBO, TEI0, OOBEM, arperaTHOE COCTOSTHHUE BEIIECTBA, (PU3UUYECKUE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3Me,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (O€NKH, YIJIEBOABI, KUPHI,
(bepMeHThI).



['eorpacdusi: mMuHEpaypl, TOPHBIC MOPOABI, IOJE3HbIE HCKOMaeMble, TOILIHBO,
pECYpPCHL.

TexHoorus: MMUIICBLIC IPOAYKTBI, OCHOBBI PAMOHAJIIBHOI'O HNHUTAHWA, MOKOIIUC
cpeacTtBa, JCKAPCTBCHHBLIC M KOCMCTHYCCKHC IIPCIIapaTbl, MaTCpHaJIbl H3
HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC
OBIIIAA 1 HEOPTAHUYECKAA XM
TeopeTnuecknue OCHOBBI XUMUM

Xumudeckuil anmeMeHT. ATtoM. Sapo aTtoma, M30TOMBL. DJIEKTPOHHAs 00O0JOYKa.
DHepreTuyecKkue ypoBHU, MOJAYPOBHU. ATOMHBIE OpOUTaNIH, S-, p-, d- PJIEMEHTHI.
Oco0eHHOCTH pachpenesieHHs] SJIEKTPOHOB MO OpOUTaNIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX NEPUOIOB. DINEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[Teprnonnueckuit 3axkoH u [lepuonnueckas cucrema XuMu4deckux sneMeHToB /. 1.
MenpaeneeBa. CBs3p MNEPUOAMYECKOrO 3akoHa U Ileproanyveckoil CUCTEMBI
xuMuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyINIaM U MepUOaM.
3HauYeHUE NMEPUOIUYECKOrO 3aKOHA B Pa3BUTUH HAYKH.

CrpoeHnue BellecTBa. XUMUYECKas CBsi3b. Bubl xuMuueckoil cBsizu (KOBaJICHTHAas
HEMoJsipHAs M TMOJspHas, WOHHAs, MeTajuinueckas). MexanusaMmbl oOpa3oBaHUs
KOBAJIGHTHOM XHWMHYECKOM CBsI3M (OOMEHHBIN M JOHOPHO-aKIEITOPHBIN).
Bonoponnas  cBA3b.  BaneHTHOCTh.  DneKTpoOoTpUIATENbHOCTh.  (CTeneHb
okucieHust. IoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOECHHUA. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. THMBbI KPUCTAIMYECKUX PEMIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT TUINA KPUCTAIUIMYECKON PEIETKHU.

[TonsiTue O JUCHEPCHBIX cHCTeMaX. VICTHMHHBIE M KOJUIOMAHBIE PAaCTBOPBL
MaccoBas J10JIs BEeeCTBa B pacTBOPE.

Knaccuduxanus HeopraHuueckux coennHeHuid. HoMeHknaTypa HeOpraHUYeCKuX
BEIIECTB. [ eHeTHUecKass CBSI3b HEOPraHMYECKUX BEIIECTB, NMPUHAMICKAINIUX K
Pa3IMYHBIM KJ1accaM.



Xumuyeckas peakuus. Knaccudukamuss XuMUYECKUX peakiuii B HEOPraHUYECKOM
Y OPraHNYeCKOM XMMHH. 3aKOH COXPAaHEHUSI MAacChl BEUIECTB, 3aKOH COXPAaHEHUS U
MPEBPALIEHUS JHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (akTopoB. OOpaTumbie
peakunu. XuUMHYECKOe paBHOBecue. DaKTOpbI, BIUAKOIIAE HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

OnekTponuTuueckas aucconuanus. CunabHble W ciabble 2eKkTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaabHas, IEJI0YHAas.

OKHUCIUTEIILHO-BOCCTAHOBUTEIIHLHBIC pCaKnnu.

DKCNEPUMEHTAIbHBIE METOJABl H3YyYEHUsS BEIIECTB W UX MPEBPALICHUN:
neMoHcTpanus Ttabnun «llepronandeckas cucreMa XUMUYECKUX 3yemeHToB [[. U.
MeHeneeBay, U3y4eHUE MOJCIIEH KPUCTATUTMYECKUX PEIIETOK, HAOII0IeHHE

M ONHUCAaHHUE [JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3liOkKEHUE
IIEPOKCHIA BOJAOPOJA B TPUCYTCTBHUM KaTaau3aTopa, OIPEIEICHUE Cpeasbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCAIBHOTO UHIUKATOPA, PEAKIIUA MOHHOTO
oOMeHa), MPOBEJICHHE MPAKTUYECKOW paboThl «BiusHue pa3InuHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLINI.

Pacuérurlie 3agaumn.

Pacué€tnl mo YPAaBHCHUAM XUMHUYCCKHUX peaKHI/II\/'I, B TOM YHCJIC TCPMOXHUMHUUCCKHUC
paC‘-IéTI)I, pacqéTm C UCITIOJIB30BaAHUECM ITOHATHA «MACCOBas OO BEIICCTBA».

Heoprannueckas xumus

Hemerannel. Ilonmoxxenne HemetamnoB B Ilepuognueckoil cUCTEME XUMHYECKHUX
sanementoB JI. . MenneneeBa u 0COOEHHOCTH CTpOEHHUsI aTOMOB. DuU3MUECKUE
CBOMCTBA HEMETAJUIOB. AJIOTPOIUS HEMETAJJIOB (Ha MpUMEPE KUCIOPOaa, Cephl,

dbocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXKHEHIINX HEMETaJIoB (TaJOTeHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHSI) U UX  COEAUHEHHUM  (OKCHUIIOB,
KHCJIOPOJICOIEPKAIINX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl. Ilomoxenue wMertamioB B lleproamyeckor cuCTeME XUMHYECKHUX
sanementoB JI. I. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK



aToMOB MeTaiioB. O0mue ¢uzndeckue cBoKWcTBa MeTamuioB. CriaBel METaJLIOB.
DIIEKTPOXUMHYECKUI Pl HAPSIKEHUN METAILIIOB.

XUMHUUYECKHE CBOMCTBA BAKHEHIITUX METANIJIOB (HATpUM, Kaaui, KaJlIbIIMi, MarHui,
ATIOMUHHH, IIMHK, XPOM, JKE€JI€30, MEIb) U X COSTUHEHUM.

OO6mue cnocoObl mosyuyeHus: MetaioB. [lpuMeHeHue wmeTamioB B ObITY U
TEeXHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl U3YUYCHHS BEIIECTB U UX MPEBPAIICHUN: U3YUEHUE
KoJulekiuu  «MeTtamael W CIUIaBbl», O00pa3lioB  HEMETANJIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJIECHCTBHE TUIIPOKCHIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAaJIIOB).

Pacuérurlie 3agaumn.

Pacuétpl maccel BemiecTBa WM OOBEMA ra3oB MO H3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAcCTBYIOLIMX B PEAKLIUHU BEIIECTB,
pacy€Thbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUA 1 KU3Hb

Ponp xumuum B o0ecneYeHUM SKOJIOTHYECKOM, SHEPreTHYECKOM | MHUIIEBOM
0€30MacHOCTH, pa3BUTHUM MeIUIUHBL. [lOHSITHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUU.

[IpencraBnenuss 06 OOIMMX HAYYHBIX MPUHIMMIAX MPOMBIIIJIEHHOTO MOJYYEHUS
BOKHEHIIINX BEIIECTB.

YenoBek B MHUPEC BCHICCTB U MAaTCPHUATIOB: Ba)KHEHUIIIHE CTPOUTCIIBHBIC MAaTCPHAJILI,
KOHCTPYKIMOHHBIC MAaTCpHajbl, KpaCKH, CTCKJIO, KEpaMHKa, MaTCpuaJibl IJId
QJICKTPOHHUKH, HAHOMATCPHUAJIbl, OPraHUICCKUC 1 MUHCPAJIbHBIC y,I[O6peHI/IH.

XuMHusT ®W 370pOBbE UEJIOBEKa: IMpaBUJia HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiIa O€30MacHOTO UCIIOIB30BaHUS MpernapaToB OBITOBOM XUMUHU

B IIOBCEIHEBHOM JKU3HU.
MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXIpeaIMETHBIX CBSI3€M NMPU M3yUYEeHHHM OOIIEeW M HEeOpraHu4ecKOu
xumun B 11 Kiacce OCyIIECTBISETCS 4Yepe3 UCIOIb30BaHUE KaK OOIINX



CCTCCTBCHHO-HAYYHbIX HOHﬂTHﬁ, TaK U HOHHTHﬁ, ABJIIAIOITUXCA CUCTCMHBIMH IJIA
OTACJIBbHBIX IMPECAMCTOB €CTCCTBCHHO-HAYYHOT'O IUKJIA.

OO0uue ecTeCTBEHHO-HAYYHBIE TTOHATUSA: HAyYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHallu3, CHHTE3, KiacCU(pHUKaAIMs, MEPHOJANYHOCTh, HAOMIOJICHUE, SKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duszuka: MaTepus, DHEpPrus, macca, aToMm, JJIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSIHHE BeIeCTBa, (DM3UUYECKUE BEIUYUHBI M €IMHHUIIBI MX
M3MEpPEHHS, CKOPOCTb.

buonorus: knerka, opranusm, sKkocuctema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaiabl, TOPHBIE MOPOMBI, IOJIE3HbIE HCKOIAEMbIC, TOILIMBO,
PECYPCHI.

TexHOJIOTUS: XUMHYECKas MNPpOMBINIJICHHOCTb, MCTAJUIYPrusd, IMIPOHU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO3SMCTBECHHOE IIPpOU3BOACTBO, ITMIICBAsd
IIPOMBINIIICHHOCTD, Q)apMaHeBTquCKaH IIPOMBINIIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX TIPCIlapaTtoB, IPOU3BOJACTBO KOHCTPYKHOMOHHBIX MAaTCpHAJIOB,
QJICKTPOHHAA IIPOMBINUICHHOCTb, HAHOTCXHOJIOINH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYalOUIMMHUCS
porpamMM CpeaHero oOIiero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuyHo-MeTonn4eckoii OCHOBOW il pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpoTrpaMM CpeaHero o0mero 00pa3oBaHus SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YpOBHE CpEIHEro ooOmero oOpazoBaHHA
BBIJICJIEHBI CIIEYIOIINE COCTABIIAIOIINE:

OCO3HaHWE OOYYAIOMIMMHCS POCCUHCKON Tpa¥TaHCKOW WIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEETIEHHUIO;

HaIn4Yue MOTHBAIIUHU K OGy‘-IGHI/IIO;

IICJICHATPABICHHOE DPAa3BUTHE BHYTPEHHHX YOEKICHUH IJMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEW ¥ UCTOPUUECKUX TPATUIUN 0a30BOM HAYKH XMMUHU;

T'OTOBHOCTHL H CHOCOGHOCTB 06y‘-IaIOH_[I/IXCSI PYKOBOJACTBOBATLCS B cBoOeit ACATCIIBHOCTHU
HCHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMH, MPUCYITUMU HeHOCTHOﬁ CUCTEMEC XUMHYCCKOI'O
o0Opa3oBaHws;

HAJIMYME TPAaBOCO3HAHMS SKOJIOTUYECKON KYJIBTYpbl U CIIOCOOHOCTH CTaBUTh LEIU M CTPOHUTH
JKU3HCHHBIC IIJIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTra «XUMHS» AOCTHraloTcs B €AMHCTBE y4eOHOU H
BOCIIUTATEIbHON JNEATEIIBHOCTH B COOTBETCTBUHM C I'YMAaHUCTHYECKUMH, COLMOKYJIBTYPHBIMH,
TYyXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU W HJEaJaMH POCCHUICKOrO TI'pa)KIaHCKOTO OOIEeCTBa,
NPUHATHIMU B OOIECTBE HOPMaMH M IpaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOIIMMH IpOLECcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBIICHHS TMYHOCTH 0OYYaOLITHXCS.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «XUMHUSD) OTPaKalT c(pOPMUPOBAHHOCTH OMBITA
MIO3HABATEILHOM M MPAKTHYECKOW NESATETBLHOCTH OOYYAIOLIIUXCS MO peanu3aliyl MPUHATHIX B
00I1IeCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpask1TaHCKOTO BOCIUTAHUS:

OCO3HaHMA OOYYAIOMIMMHUCS CBOMX KOHCTUTYLHOHHBIX IpaB M OOS3aHHOCTEH, YBaXXEHHUS K
3aKOHY U NIPaBONOPSAKY;

MpEACTABJICHUS O CONUAJIBHBIX HOpMAX U IMpaBUIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JESTEIBHOCTH MpPHU CO3JaHUM YUEOHBIX IPOEKTOB,
peleHnH yuyeOHbIX U M03HABaTEIbHBIX 33/1a4, BHIOJHEHUN XUMUUECKUX IKCIICPUMEHTOB;



CIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBl APYTUX IpU
aHaJN3e pa3IMYHBIX BUJOB YUEOHOI e TeNTbHOCTH;

2) NaTpUOTHUYECKOIO BOCIIUTAHHUSA:

LIEHHOCTHOT'O OTHOILLIEHUS K UCTOPUUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHOW XUMMUH;
YBa)KEHHUS K IpoIleccy TBOpYECTBA B 00JACTH TEOPUH U MPAKTHYECKOTO MPUMEHEHHS XHMUH,
OCO3HaHMA TOTO, 4YTO JIOCTH)KCHUS HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOIIOICHUMH,

KPOMIOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, ITIOCTOSIHHOI'O Tpyda y‘-IéHI:IX " IPAaKTUKOB;

HHTCPCCAa U MO3HABATCIILHBIX MOTHBOB B IMOJIYYCHHUU U IMOCJICAYIOIICM aHAJINU3C I/IH(I)OpMaL[I/II/I (o)
NEpCAOBLIX NOCTHIKCHUAX COBpCMeHHOf/'I OTE€YECTBCHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;
CIIOCOOHOCTH OIEHUBAThH CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMU SIBJICHHSIMH,

U INPUHAMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

FOTOBHOCTM OLIEHUBAaThb CBOE TMOBEAEHHUE M IIOCTYIIKM CBOMX TOBApUUIEH C MO3ULIMMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX TTOCTYIKOB;

4) bopMHupOBaHUS KyJIBTYPHI 370POBBSI:

MOHMMaHMUs LEHHOCTeH 370poBOro M 0Oe30macHoro obOpasza JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOILIECHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/10POBBIO;

coOroIeHHs TpaBuiI 0€30MacCHOT0 OOpAICHHS ¢ BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU U B
TPYIOBOM ACATEIBHOCTH;

MOHMMAaHMsI LIEHHOCTH MPaBWJI WHAWBUIYAIBHOTO M KOJJIEKTUBHOT'O 0OE30M1aCHOTO MOBEJCHUS B
CUTYyaLUsX, YTPOXKAKOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMSA TOCIEJICTBUM W HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOTO BOCIIUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B y4eOHO-MCCIIEJOBATEIbCKON  JIESTEIbHOCTH,
001IIECTBEHHO M0JIE€3HOM, TBOPYECKON U APYTUX BUAAX AEATECIBHOCTH;

YCTAaHOBKH HAa aKTUBHOE yYaCTHUE B PEUICHUU MPAKTUYECKUX 3aJ1ay COLIMAIbHOW HANPaBIECHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3YYEHHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIIE HA OCHOBE
NPUMEHEHHS IPEIMETHBIX 3HAaHUN TI0 XUMUH;



YBaXKEHHUs K TPYAY, JHOIAM TPYJIa U Pe3yJIbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIMBUAYAIBHOM TPAaeKTOpUU OOpa3oBaHUs, Oyaymiei
npodeccur U peann3anuy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB € YUYETOM JTMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00I11eCTBa;

6) 9KOJIOTHUYECKOTO BOCIIUTAHHS:

IKOJIOTHYECKH 1[EIeCO00Pa3HOT0 OTHOLIEHUS K IPUPO/IE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emuie;

IIOHUMAaHUsA FJIOG&JII:HOFO XapakTepa HSKOJIOTMYCCKHUX Hp06JICM, BJIIUAHHNA OSKOHOMUYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOIHON U COLIMATIbHOM CPEbI;

OCO3HaHMUA HEOOXOJUMOCTH HCIIOJNB30BAaHUS OCTIDKEHUH XWMHUHM Ui pEIIEHUS BOIPOCOB
pPalMOHAIBHOIO IPUPOJOIIOIB30BAHNUS;

AKTUBHOI'O HEIPUATUS NEHUCTBUM, NPUHOCALINX BPEI OKPYKAIOLIEH IPUPOLHOU cpele, yMEHUs
MIPOTHO3UPOBATh HEOJIArONPUATHBIC SKOJOTHYECKUE MOCTIEICTBHUS MPEANPUHUMAEMBIX JIEHCTBHMA
U IIPEAOTBpAIIATh UX;

HQJINYMA ~ PA3BUTOTO  SKOJOTUYECKOTO  MBIIUICHHS, OSKOJOTHYECKOH KYyJbTYpBI, OIBITA
JESTEeIbHOCTH  SKOJIOTUYECKOH  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIMAILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HIEHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAYKH U OOILIECTBEHHOM MPAKTUKH;

NOHUMaHMUs CHeuu(UKH XUMHUHM Kak HayKd, OCO3HaHHs e poimu B (opMUpOBaHHH
PaIMOHATIBFHOTO HAyYHOTO MBIIIJICHHS, CO3AaHNUHU LEIOCTHOTO MPECTABICHUS 00 OKpY KaloLieM
MHpE KaK O €IUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOH 3HAUYMMOCTH XHWMHUHU [UIs COBPEMEHHOW IMBWIM3AIMH: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOW POJIM B CO3/aHUU HOBOM 0a3bl MaTepUaNbHOM
KyJbTYpPBI, PEIICHUH TIO0AIBHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOMA,
OHEPreTHYECKON, MHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00eCreYeHnN YCIOBHA YCIIEITHOTO TPYy/Aa ¥ SKOJIOTHUECKH KOM(POPTHOM KU3HU KAKIOTO WJIeHA
o01IecTBa;

€CTECTBEHHO-HAyYHO! I'PAMOTHOCTH: IIOHUMAHHU CYLIHOCTH METOJ0B II03HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTHM HCIIOJB30BaTh IMOJy4aeMble 3HAHUS Ul aHAIU3a H
OOBSICHEHUS SIBJICHUH OKPY’KAIOIIETr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHSI J1e1aTh
00OCHOBAaHHBIE 3aKIIOYCHHST HAa OCHOBE HAYYHBIX ()AaKTOB M HMEIOIIMXCS JaHHBIX C IIEIBIO
IIOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIIBHO HCIOJIb30BaTh XUMHYCCKHEC 3HAHUS I pCHICHUS HpOGJIeM B
PCAJIBbHBIX KU3HCHHBIX CUTYyallUAX;

HHTCPCCA K MMO3HAHUIO U HCCJIGIIOBaTeJIBCKOﬁ ACATCIIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CAMOOOPa30BaHHIO, K aKTUBHOMY
MIOJTyYCHHIO HOBBIX 3HAaHUI 110 XUMHU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MpodhecCHOHATEHON AeATEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHble pe3yIbTaThl OCBOSHHS y4eOHOro mpeaMera «XUMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexnpeaMeTHbIC) 00LIEHAYYHbIE TOHATHUS, OTPAXKAIONIUE 1IEJTOCTHOCTh HAYYHOU KapTUHBI MUPA
U crienr UKy METOI0B MTO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MpOIecC, CUCTeMa, HAayYHBIH (paKkT, MPUHLUI, THUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBepcallbHble y4deOHbIe ACHCTBHs (IIO3HABATENIbHBIE, KOMMYHHMKATHBHBIC, PEryJISATUBHBIC),
obecnieunBaromue GopMupoBaHre QyHKIMOHAIBLHON T'PAMOTHOCTH M COIIMATIBHON KOMITETCHIIUN
o0yJaronmxcs;

CIIOCOOHOCTh 00yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCalbHble yueOHbIe ICHCTBUS B I03HABaTEIbHOH H

COLIMAJIBHOM ITPAKTHUKE.

MeramnpeaMeTHble  pe3yibTaThl  OTPAKAIOT  OBJIAJCHHE  YHUBEPCAJIbHBIMH  yUEOHBIMH
[I03HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OBraneHre YHUBEPCATBHBIMU YYEOHBIMU TO3HABATEILHBIMU JCHCTBHUSIMHU:
1) 6a3oBbIC JJIOTHYCCKUE JCHCTBHUS:

CaMOCTOSITENIbHO ~ (OPMYJIMpPOBAaTh M aKTyalU3upoBaTh MpoOJIeMy, BCECTOpOHHE &
paccMaTpUBaTh;

OIPCACIIATEL HCIIN ACATCIBHOCTH, 3aaBas MapaMCTPbl U KPUTCPUN UX JOCTUKCHHA, COOTHOCUTDH
PE3YIbTATHI ACATCIBHOCTH C MMOCTABJIICHHBIMU LCJISIMU,

HCIIOJIb30BATh IIPU OCBOCHUU 3HAHUH HpI/IéMBI JJOTUMYCCKOI'0 MBIINIJICHUA — BBIACIATH
XapaKTCPHBIC TPU3HAKU MOHATHU H YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIbB30BaATh
COOTBCTCTBYIOIIHNC MOHATUA JIA 00BACHEHHS OTACIBbHBIX q)aKTOB n ﬂBHeHHﬁ;

BbIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKALIMHU BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHaBJIMBATh NPUYHNHHO-CJICACTBCHHBIC CBA3U MCIKAY U3YHACMbIMU SIBJICHUAMMU,



CTPOUTH JIOTMUECKHUE PACCYX ACHUS (MHAYKTUBHBIC, NEAYKTHUBHBIE, IO aHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATH BBHIBOJBI U
3aKJII0YCHUS;

IIPUMEHSTh B IPOLIECCE IO3HAHMS, HCIOJB3YEMBbIE B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MO/IEINH, TPEOOPa30BBIBATH MOJCIBHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOI) 3JIEMEHTA,
XUMu4eckass (GopMmysa, ypaBHEHHE XWMHYECKOM peakuud — TpU pPEIICHUH Y4eOHBIX
[IO3HABATEJIBHBIX U INPAKTUYECKUX 3a]ad, IPUMEHATb HA3BAHHBIC MOJCIIbHBIC IPEICTABICHUS
JUISL BBISIBJICHUS XapAaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIUH.

2) 6a30BbBIC UCCICAOBATEIIBCKUE ACHCTBUS:
BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIU;

(bopMyaHpOBATH IIENTU U 33J]a4l HCCIIeIOBAHMUS, HCIIOIB30BaTh [TIOCTABICHHBIE U CAMOCTOSITETILHO
copMyIMpOBaHHBIE BONPOCHl B KayeCTBE WHCTPYMEHTa TMO3HAHWUS M OCHOBBI  JJIs
(bopMHUpPOBaHHUS TUIIOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIaACTH HaBbIKaMH CaMOCTOATCIIBHOT'O TTaHUPOBAHUA )41 MMPOBCACHU YUCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIATh 32 XOJIOM MPOIECCa, CAaMOCTOATEIBHO
IIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh O0O0OOLIEHHS ¥ BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

MPUOOPETaTh ONBIT YYCHHUECKON HCCIIEeIOBATEIbCKON M TPOSKTHOW AESITeTbHOCTHU, MPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUS MPAKTHYESCKHX
3a7a4, MPUMEHECHHUIO PA3JIMYHBIX METOJOB ITO3HAHUA.

3) pabota ¢ uHpOpManueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHGpoOpManuu (HAYyYHO-TIOMYJISIpHAs JUTEpaTypa
XMUMUYECKOTO COJIep’KaHMs, CIpaBOYHBIE MMocoOus, pecypchl MHTepHeTa), aHaIM3UPOBATH
MHPOPMALIMIO PpA3IMYHBIX BUAOB U (OPM TPEACTABICHUS, KPUTHUYECKH OLIEHUBATh ¢
JIOCTOBEPHOCTD ¥ HEIIPOTUBOPEYUBOCTD;

dbopMynHUpoBaTh 3ampoChl W TMPUMEHATH pa3UYHBIE METOIbI TpU TOHCKE U O0TOOope
nH(pOpMaIK, HEOOXOAMMOH JIJIsl BBITIOTHEHHS YI€OHBIX 33729 OMPEACIEHHOTO TUTIA;

npuoOpeTaTs OMBIT HCIOIB30BaHUA HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH H
Pa3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy TMpeacTaBieHHs HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KQUECTBE CPEACTBA NpU padoTe ¢ XUMHUYECKOH MH(popMarmei:
IPUMEHATh MEXIpeIMEeTHbIe ((PU3NUecKue U MaTeMaTHYECKUE) 3HAKU M CUMBOJBI, (POPMYIIBI,

ab0peBUaTypbl, HOMEHKIIATYPY;

HUCIIOJb30BaTh U Hp606p330BLIBaTI> 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTHU.



OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[GﬁCTBHSIMPII
3aaBaTh BOIIPOCHI 11O CYHICCTBY O6CY)KI[&€MOI>1 TEMBI B X0J€ AHaJIora

W/WIN JTUCKYCCUM, BBICKAa3bIBaTh HJEH, (OPMYJIHPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIHHO
BBIIIOJIHCHUS TIPEIJIOKEHHON 3a/1a4U;

BBICTYIIaTh C IPE3CHTALMEN pe3yJIbTaTOB II03HABATEIbHOM JACSATEIBHOCTH, I1OJTYYEHHBIX
CaMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMHU IIPU  BBIIIOJIHEHUM XUMHUYECKOIO
HKCIEPUMEHTa, NPAKTUYECKOH paboOThl MO HCCIEIOBAHUIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3aiyy yueOHOro npoekTa 1 (opMyIupoOBaTh BEIBOIBI

[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IIyTEM COMVIACOBAHMS IO3ULUNA B XOHE
o0CyXJIeHHUS 1 0OMEHa MHEHUSIMHU.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO JESTEIBHOCTD,
orpenensas e€ eI U 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJularaeMblii arOPUTM JIEHCTBHI TPU BBHIOJHEHUU YYEOHBIX M HMCCIEIOBATENbCKHUX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIOCOO UX PEIICHUsS ¢ YUETOM MOITYUYECHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.
NPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenMeTHBIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEICTABICHHA O XWMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHUHU B TIO3HAHWH SIBJICHUA TPUPOJIBI, B (OPMUPOBAHUU MBIIIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHANBHOW TPaMOTHOCTH, HEOOXOIUMOW JUIsi pelieHus
MPAKTUYECKUX 3a7ad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE ITOHSATHUS
(XMMHUYECKUI DJIEMEHT, aTOM, OJJIGKTPOHHas OOOJOYKAa aToMa, MOJIeKyJa, BaJICHTHOCTbD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJET,
(GyHKIMOHANBHAS TPYIIA, pajuKal, H30MEpHUs, HW30Mephbl, TOMOJOTHYECKUN psJl, TOMOJIOIH,
YIJIEBOJOPOBI, KACIOPO U a30TCOACPIKALIUE COCAUHEHUS, MOHOMED, MOIUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsl CTPOECHUSI OPraHNYECKUX
BemiectB A. M. bymiepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH;, MHUPOBO33PCHUECKHE 3HAHHUsA, JICKAIIUE B OCHOBE IIOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,



COCTaBC, MOJIYUYCHUHU U 0e30I1aCHOM HUCIIOIb30BAaHUH BaXKHEHUIIIHNX OpTraHN4YCCKUX BCIICCTB B GBITy
u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

c(OPMHPOBAHHOCTh YMEHHMU BBISBISATH XapaKTepHBbIC MPHU3HAKH TMOHATHH, YCTaHABIMBATh HX
B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUSA IIPU ONHUCAHMM COCTaBa, CTPOCHHUS U
[IPEBpALICHUN OPraHU4YECKUX COCIUHECHUN;

c(OPMHPOBAHHOCT YMEHHUH HCIONB30BaTh XHUMHYECKYIO CHUMBOJHUKY [UIS COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOH) (HOpMYIT OPraHNYECKUX BELIECTB
U YPaBHEHHUM XMMHYECKUX PEaKLMH, U3rOTABIMBATh MOJEIHM MOJIEKYJ OPIraHMYECKUX BEIIECTB
JUTSL WIIIOCTPALUY UX XUMHUYECKOT0 U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAIICKHOCTh W3YUYEHHBIX OPraHMYECKUX
BEIIECTB MO0 HX COCTaBy M CTPOCHHUIO K ONpeAeTIEHHOMY KJaccy/Tpylmne COeIMHEHHH
(yrieBonopoapl, KHCIOpPOA M  a30TCOAEpXAIUUE COEAMHEHHS, BBICOKOMOJIEKYJISIPHBIC
COEMHEHM), AaBaTb UM Ha3zBaHusA 1o cuctematnueckod HoMeHknatype (IUPAC), a taxxke
IIPUBOJIUTh TPUBUAJIbHBIE Ha3BaHMUS OTAEIbHBIX OPraHWYECKUX BEIIECTB (3TWUJIEH, MPOIUJIEH,
alleTWICH, STUJICHIVIMKONb, TJIHMLEPUH, (eHOd, (OpManbAerull, areTaibIerus, MypaBbHHas
KHCJIOTa, YKCYCHas KUCIJIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsl KUCIIOTA, TJII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTH0103a, TJIMILUH);

c(OPMHPOBAHHOCT YMEHHUS OMNpPENEeNATh BHUIbl XHUMHUYECKOHW CBS3M B OPraHMYECKUX
COEMHEHMX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHSTD TOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYESCKUX BEIIECTB
A. M. bytnepoBa aisi 0OBbsICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS,
3aKOH COXPaHEHHUsI MaCChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUHN XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUYECKUE
CBOWMCTBA THUMHWYHBIX TMPEACTABUTENCH pPAa3IMUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH,
3TaH, STWICH, MPOIWICH, aleTWwieH, OyraauweH-1,3, metmnOyraauen-1,3, OEH307, METaHOI,
ATaHOJ, ATHJIEHTIUKONb, TTUIEPUH, (PEHOI, aleTanbAeru, MypaBbUHas W YKCYCHAash KUCIOTBI,
TJII0KO3a, Kpaxmaj, IIeJUTI0I03a, aMHHOYKCYCHAasi KHUCIIOTa), WUTFOCTPUPOBATH TE€HETHUYECKYIO
CBSI3b M@Ky HUMH YPAaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C UCIOIB30BAHUEM

CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb HCTOYHUKHU YTIIEBOJAOPOJHOTO CHIpbs (HE(Tb,
NPUPOIHBIN Tra3, yroyp), cocoObl WX MepepalOoTKH M MPaKTHUECKOE MPUMEHEHHE MPOIyKTOB
nepepadoTKH;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYUCIICHUS MO XUMHYECKHM YpaBHEHUSM (Macchl,
00BEMa, KONMYECTBA KMCXOJHOTO BEIIECTBA WM TMPOAYKTAa pPEaKIHH IO HW3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB

WJIM NIPOYKTOB PEAKLIUN);
c(hOpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMON 3HAHWH OO0 OCHOBHBIX METOJAX HAyYHOTO

[O3HAHUS, MCIOJIb3YEMBIX B XHMHUU [PU MU3YUYCHHM BEIIECTB M XUMHYECKHUX SIBICHHM
(HabnrofeHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHNE), HCIOIb30BaTh CHUCTEMHbBIC



XUMHWYCCKUC 3HAHUS IJI IIPUHATUS peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX
C BCIICCTBAMU U UX IPUMCHCHUCM

c(OPMHPOBAHHOCTh YMEHHUN COOMIONATh TPaBWIIA TOJIb30BAHUS XWMHYECKOM TMOCYIOH U
1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBHiia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSMU 110 BBIITOJTHEHUIO Ja00PAaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yYMEHUN IUIAHUPOBATH M BBIOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpallleHHsl OPraHUYEeCKUX BEILECTB IPU HAarpeBaHUU, MOJYyUYEHUE STWIEHA U U3YyUEHUE €r0
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYECKUX BEIIECTB, JCHATypanus OeJIKOB Npu
HarpeBaHMH, IIBETHBIC PEaKIMU OEKOB) B COOTBETCTBHM C MPABUIAMU TEXHUKU OE30MACHOCTH
npyu oOpalleHUH C BEIIECTBAMH U J1a0OpPaTOpHBIM O0OPYAOBAaHUEM, MPEICTABISATh PE3YJIbTATHI
XMMHUYECKOTO SKCIEpUMEHTa B (hOpMe 3alucCH ypaBHEHMH COOTBETCTBYIOUIMX pEAKIHMA H
(bopMyIHpOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAJTU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMylo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi nH(popmanuu, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUI COOIIOATH MpaBUiIa IKOJIOTUIECKH I€JIeCO00Pa3HOTO MMOBEJCHHUS B
OBITY W TPYIOBOH JAEATETHLHOCTH B IEISIX COXPAHEHHUS CBOETO 3[0POBBS U OKpYKaroIIeH
MIPUPOTHOM CpeJbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OTMPEICIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAsl cMbIcT mokaszarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHHUS U TPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JIIsL 06y11a10m1/1xc;1 C OrpaHUYCHHBIMU BO3MOXKXHOCTIAMU 310POBBA: YMCHHUC MNPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIHBIX MCTOJAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

U CIENbIX U CHa0OBHIAMIMX OOYYaIOUIMXCS: YMEHHE HCIIOJIb30BaTh pelbe(HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins mist 3anucu Xxumuueckux Gopmyd.

11 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHu4eckas XuMHUs OTPaKaloT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XUMHUHU B TIO3HAHWH SIBJICHUA TPUPOJILI, B (OPMUPOBAHUU MBIIIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW JUIsi peIlieHus
MPAKTUYECKUX 3a7ad M DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpeEJIE;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBONOJIATAOLIME TOHSATHS
(XMMUYECKUI 3TIEMEHT, aTOM, U30TOIL, S-, P-, d- SJTEKTPOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA O0BEM, BAIEHTHOCTh, JIIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKUCIICHHUS,
XUMUYECKast CBsI3b (KOBaJEHTHas, MOHHAs, METaJuIMuecKasi, BOJIOPOJHAs), KpHUCTAJTMYEeCcKas
peléTKa, TUIBI  XUMHUYECKHMX  PEaKLUd, pPacTBOP,  JJIEKTPOJMTBI,  HEDJIEKTPOJIUTHI,
AJIEKTPOJUTHYECKAs JHUCCOLMALMsA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHUMHUYECKOU
peakiuy, XUMHYECKOE pPABHOBECHE); TEOPUM M 3aKOHbI (TEOpUSl DIIEKTPOIUTHUECKOM
ayccounanuu, nepuoanueckuii 3axkoH /. M. MenaeneeBa, 3aKOH COXpaHEHHsI MAaCChl BEILECTB,
3aKOH COXPAaHEHMSI U TPEBPAIICHUS HPHEPTUU NPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUM SI3bIK XMMHUHU, MHPOBO33PECHUECKHE 3HAHHUS, JICKAIIME B OCHOBE IOHMMAaHHUS



MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, TOMYYEHUH U 0€30MacHOM HCIOIh30BAaHUHM BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH EATEeIHHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTepHBbIC MPHU3HAKH TMOHATHH, YCTaHAaBIMBATh HX
B3aUMOCBA3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHS IIPU OIMCAaHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUN MCIIOIB30BaTh XUMUUECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUs (hopmyi
BELIECTB U YpPaBHEHMH XMMHMUYECKHMX peakuui, cucremaruueckyro HoMeHkiaatypy (IUPAC) u
TPUBUAJIbHBIE Ha3BaHUS OTIEIbHBIX HEOPTaHWYECKUX BELIECTB (YrapHbI ras, yriaeKucibli ras,
aMMuaK, rai€Hasi U3BECTh, Heral€Hasl U3BeCTb, IUThEBAs COJA, IUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUH ONpEAEATh BaJCHTHOCTh M CTEHEHb OKHUCICHHS XHUMHYECKHX
AJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTABAa, BUJ XUMHUUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJlJIn4yecKasi, BOJIOPOAHAs]) B COCIMHEHUSAX, TUIl KPUCTANIMYECKOW PEHIETKH KOHKPETHOIO
BelLECTBA (ATOMHAas, MOJIEKYJIsIpHas, MOHHAs, METAJIIMYECKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHUM;

c(hOpPMUPOBAHHOCTh YMEHHUI yCTaHABIUBAThH MPUHAIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB 1O MX
COCTaBy K OMpENeIEHHOMY KJIacCy/Tpymre COCIUHEHHUH (TPOCThIe BEIIeCTBA — METaUlbl U
HEMETAJIJIbI, OKCUJIbI, OCHOBAHHUSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUI PacKpBIBATh CMBICT mepuoandeckoro 3akona JI. . MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTE€pU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
anemeHToB 14 mnepuonos llepuoanueckoil cuctemsl xumuueckux saemeHtoB /[l W.
MeHneneeBa, HCIONB3YSl MHOHATHS «S-, pP-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPreTHUYECKHE
YPOBHH», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB M UX
COCIMHEHMI 110 Iepuoaam u rpynnam [lepuoaudeckoil cucteMsl XUMUUYECKUX 1eMeHToB 1. M.
MeHpeneeBa;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBONCTBA
HEOPraHWYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXKJy HEOPraHMYECKHMMM BELIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHUS KIAaCCU(PUUIMPOBATh XUMHUYECKHE PEAKIHUU M0 Pa3THYHBIM
NpU3HakaM (YUCIly M COCTaBy pEardpyrolux BeIIeCTB, TerioBoMy 3(ddekry peaxum,
M3MEHEHMIO CTETICHEH OKUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKIiH, yYaCTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBJIATh ypaBHEHMS DPEAKUUN pa3IMYHBIX TUIOB, TOJHbBIE U
COKpaIllEHHBIC yYpaBHEHUS peakiMii MOHHOTO OOMEHAa, YYMTBIBas YCIOBHSA, MPHU KOTOPBIX 3TU
peakuuu UayT A0 KOHLA;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIIMH, MOATBEPKIAAIOIINE KAUYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOLIUE
B BOJIHBIX PACTBOpPaxX HEOPTaHUYECKUX BELIECTB;



c(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OaaHca STHX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEeakiuu OT
pa3nuYHbIX (HAaKTOPOB; XapaKTEp CMEIICHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [Hlarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh XUMHUYECKHE MPOIECCHI, JIeXKAIIHMEe B OCHOBE
NPOMBIIIICHHOTO TIOJTY4YEeHHUSI CEpHOW KHCJIOTHl, aMMMaka, a Takke C(HOPMUPOBAHHOCTD
npeacTaBIeHud 00 OOIIMX HAYYHBIX HPUHIMIAX M SKOJIOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH BBIUYMCICHUS C UCIOJIb30BAHUEM IOHATUS «MacCcOBas
JI0JIs BEIIECTBA B PAaCTBOPE», 00BEMHBIX OTHOLICHUH Ta30B MPH XMMHUYECKUX PEAKIHUSIX, MACCHI
BEIIECTBA WM 00bEMA T'a30B 110 U3BECTHOMY KOJHMUYECTBY BEILIECTBA, MAacce MU 00BEMY OJTHOTO
U3 YYacTBYIOIIMX B PEAaKLUMHU BELIECTB, TEIUIOBOr0 3(QeKTa peakluu Ha OCHOBE 3aKOHOB
COXPAHEHHUSI MacCChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh YMEHHUN COOMIONATh TpPaBUIIA TOJIb30BAHUS XWMHYECKOM TMOCYIoH U
n1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBHia OOPAILICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSMH 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yYMEHUN IUIAHUPOBATh M BBINOJHATH XUMHYECKUH HAKCHEPUMEHT
(pa3noxeHue TepoKcHIa BOJAOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONpEAETCHHE CpPelbl
PacTBOPOB BEILIECTB C MOMOIIbIO YHHUBEPCATLHOTO MHIMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHMYECKOW DPEaKLWH, PeakiMy HMOHHOTO OOMEHa, KayeCTBEHHBbIC PEaKLUUU Ha
cynbdar-, kKapOoOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, pPEIIEHUE HKCIEPUMEHTATbHBIX
3ajad mo TemMam «Mertamws» U «Hemeramnasl») B COOTBETCTBUM C MPAaBWIAMU TEXHHUKH
0€30MacHOCTH MU 0OpallleHHH ¢ BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, NIPE/ICTABIIATH
pe3yabTaThl XMMHYECKOTO SKCIEpHUMEHTa B (opMe 3aluch YpaBHEHHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYI0 HH(OpPMAIHIO,
MI0JIy4a€Myl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBa MAacCOBOM KOMMyHHMKanuu, MHTepHeT u

JpYTHX);

c(hOpMUPOBAHHOCTh YMEHUI COOIIOIATH MpaBUiIa IKOJIOTUIECKH I€JIeCO00Pa3HOTO MMOBECHHS B
OBITY W TpPYIOBOH JAEATETHLHOCTH B IEISIX COXPAHEHHUS CBOETO 3[0POBBS U OKpYKarOIIeH
MIPUPOTHOM CpeJbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OTMPEICIEHHBIX
BEIIECTB, MOHUMAsi cMbIcT Toka3atens [1JIK, moscHaTh Ha mpuMepax CrnocoObl YMEHbBIEHUS U
MPEIOTBPAIICHHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKa;

JIIsL 06y11a}0m1/1xc;1 C OrpaHUYCHHBIMU BO3MOXKXHOCTIAMU 310POBBA: YMCHHUC MNPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIHBIX MCTOAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

UL CIENbIX M CHa0OBHIANIMX OOYYaIOUIMXCS: YMEHHE HCIIOJIb30BaTh pelbe(HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmyd.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosnu4yecTBo yacos
Ne DJIeKTPOHHBIE (HU(POBHIE)
HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMBbI KouTpobHbI IMpakTnuyec
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
e padoThblI KHe padoThl
Pasnea 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKOi XUMHH
IIpenmer opraHn4eckon . Teo cTpoe
1.1 PEAIMET Oprami " XI/VIMHH PHA CTPOCHHA 3 bubmnoreka LIOK https://myschool.edu.ru/
opranndeckux coenunennit A. M. Bytieposa
Hroro no pazneny 3
Pazpnen 2. YriaeBoaopoabt
2.1 IIpenenbHble yriieBOAOPOABLI — AJKAHBI 2 bubnnoreka [{OK https://myschool.edu.ru/
Henpene e €BOJIOPOIbL: aJIKEHBI, aJIKaIUCHBI,
2.2 MPCACIEHEIC YTICBOAOPOAH Hbl AHCHE 6 1 bubmnoreka LIOK https://myschool.edu.ru/
QJIKWHBI
23 ApoMaTndecKkue yriieBoaoposl 2 bubnnoreka [{OK https://myschool.edu.ru/
IIpupo € UICTOYHUK €BOZI0pO0
2.4 PHPOAHBIC HCTOTHIIH YIICBOROPOAOB H X 3 1 bubmnoreka LIOK https://myschool.edu.ru/
nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeIuHeHNUsI
3.1 Crnuptsl. ®enon bubnnoreka [{OK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6oHoBbie kucaoTsl. C10KHbBIE 3(UPHI 7 1 bubnnoreka [{OK https://myschool.edu.ru/
33 VriaeBoanl 1 bubmnoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHu4ecKne coeJHHEeHUs
4.1 AMuHBI. AMMHOKHUCTIOTEL. benku 3 bubmnoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 3

Paspnen S. BoicokoMoJIeKy A pHbIE COeIHHEHNUSA



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

5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnnoreka [{OK https://myschool.edu.ru/
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://myschool.edu.ru/

11 KJIACC

KoaunuyecTBO 4acoB

Ne DJIeKTPOHHBIE (HU(PPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMBbI KouTpoabHbI IMpakTn4yec
n/m Bcero o0pa3oBaTe/bHbIE pecypChl
e padoThl KHe padoThl
Pa3gen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH U
1.1 [lepuoanueckas cucteMa XUMU4ecKux 3rementoB /1. U. 3 bubmnoreka LIOK https://myschool.edu.ru/
Meneneena
1.2 Crpoenue BemecTBa. MHOrooOpasue BeLIecTB bubnnoreka [{OK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKITUU 6 1 1 bubnnoreka [{OK https://myschool.edu.ru/
Hroro no paszneny 13 bubnnoreka [{OK https://myschool.edu.ru/
Pasnen 2. Heopranuyeckasi xumust
2.1 MerTasl 1 bubmnoreka LIOK https://myschool.edu.ru/
2.2 HemeTamnnt 1 1 bubmnoreka LIOK https://myschool.edu.ru/
23 CBs13p HEOPraHUYECKUX U OPraHUUYECKUX BEILIECTB bubnnoreka [{OK https://myschool.edu.ru/
Hroro no paszneny 17 bubnnoreka [{OK https://myschool.edu.ru/
Pasnen 3. Xumus u xKu3Hb
3.1 XuUMus 1 )KU3Hb 4 bubmnoreka LIOK https://myschool.edu.ru/
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
- Konuyects 3 @
° JIEKTPOHHBIE I (poBbIE
Tema ypoka 0 4acoB P p
n/n Hara o0pa3oBaTe/bHbIE PeCypChbl
Bcero
1 IIpeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUCHUE 1 bubnnoreka [{OK https://myschool.edu.ru/

Teopus crpoeHus oprannueckux coequHennii A. M. bytneposa, eé

2 1 bu6mmoreka IIOK https://myschool.edu.ru/
OCHOBHBIE I10JIOKEHHUS
IIpencrasieHue o Kaccupukanuy OpraHndeckux BemecrTs. Homenkmnarypa

3 p ¢ p P 1 bubmnoreka LIOK https://myschool.edu.ru/
(cucteMarnyeckasi) U TpMBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX BELLECTB

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH AL 1 bubnnoreka [{OK https://myschool.edu.ru/

5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENIN AJIKAHOB 1 bubnnoreka [{OK https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 bubmnoreka LIOK https://myschool.edu.ru/

7 OTUJEH U NPONUIEH — IPOCTEHIINE IPEICTaBUTENIN AIKEHOB 1 bubnnoreka [{OK https://myschool.edu.ru/

8 [Tpaktuyeckas padora Ne 1. «Ilomyuenue sTueHa U U3yYEHHE €T0 CBOHCTB) 1 bubnnoreka [{OK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [lomyuenue

9 Y ’ Y ’ Y 1 bubnnorexa ITOK https://myschool.edu.ru/
CUHTETUYECKOTO KayuyyKa U pEe3UHbI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUI PAI.

10 L. p ’ p 1 bubnnorexa ITOK https://myschool.edu.ru/
AneTnieH — npocTeNInii IpeICTaBUTENb aTKUHOB

11 BpluncieHus 1o ypaBHEHHIO XUMUYECKOU peaKkIuu 1 bubnnoreka [{OK https://myschool.edu.ru/

12 ApeHsl: 6eH3011 U TOITY0J. TOKCHYHOCTh apeHOB 1 bubnnoreka [{OK https://myschool.edu.ru/
I'enernyeckas CBA3b yIIIEBOJOPOAOB, IPUHAIEKAIMX K PA3IMUHBIM

13 Y P > P p 1 bubnnorexa ITOK https://myschool.edu.ru/
KJj1accam
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJOB: IPUPOIHBIN I'a3 U MOy THHIE

14 pHp Y P . bHp Y 1 bubmnoreka LIOK https://myschool.edu.ru/
He(TsIHbIE ra3bl, HePTh U MPOIYKTHI €€ IepepadoTKU
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOJOB: IPUPOAHBIN I'a3 U MOy THHIE

15 PYp Y P PHp Y 1 bubmnoreka LIOK https://myschool.edu.ru/

He(TsIHbIE ra3bl, HePTh U MPOIYKTHI €€ IepepadoTKU



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

16 KonrtponbHas pabota no pasneny «YriaeBogopoab» 1 bu6mmoreka L{OK https://myschool.edu.ru/

17 [IpenenbHble OAHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsA3b 1 bu6mmoreka L{OK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHL: STWICHITIUKOJb U ITTULIEPUH 1 bu6mmoreka L{OK https://myschool.edu.ru/
DeHoJI: CTpOSHUE MOJICKYJIBI, (PU3NYSCKUE U XMMHYSCKHE CBOMCTRA,

19 P yawL, & 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
IpUMEHEHHE

20 Anpaeruzpl: GopManbAeTHI U aueTaabaerul. ALeTOH 1 bu6mmoreka L{OK https://myschool.edu.ru/
OHOOCHOBHBIE IIpeeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypPaBbUHAS U

21 P P P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
YKCyCHas

22 [Ipaktuyeckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHUCIOTBD) 1 bu6mmoreka L{OK https://myschool.edu.ru/
CreapuHOBasi M OJIGMHOBAS KUCIIOTHI, KaK MPEJICTaBUTEIH BBICILIUX

23 P p 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCJIOT

24 MBpbiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHE 1 Bu6nuoreka LIOK https://myschool.edu.ru/
CroxHble 3(¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'naponu3

25 $up P P P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
CJIO’KHBIX 3(hHUpoB

26 XKupsl: runponus, npuMeHeHne, ONoIoruuecKas poJib )KUPOB 1 bu6mmoreka L{OK https://myschool.edu.ru/
VYrieBoabl: cocTaBs, KinacCu(pUKanusa. BakHeNIe IpeICcTaBUTENN: T1I0K03a,

27 ¢ p 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
¢bpykTo3a, caxapo3a

28 Kpaxman u nemirono3a kak IpupoaHble OTUMEPDI 1 bu6mmoreka L{OK https://myschool.edu.ru/
KonrtponsHas padora no paszneny «Kucnopoaconepxaiiye opraHuuecKue

29 P p P Y P p P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
COEIUHEHUS»

30 AMUWHBI: METHUIAMHH 1 aHUJIUH 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aM(OTEpHbIE OPTaHUYECKUE COSAUHEHHSI, UX

31 Porep P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
Ouosiornueckoe 3HaueHue. [lentuabt

32 benku kak npupoaHbIE BEICOKOMOJIEKYJISIPHBIE COSUHEHUS 1 bu6mmoreka L{OK https://myschool.edu.ru/

33 OcHOBHBIE IOHATUS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN 1 bu6mmoreka L{OK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUM.

34 yIp 1 Bbu6nuoreka LIOK https://myschool.edu.ru/

[InacTMacchl, Kay4yKH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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KoanuecTB Jara
Ne DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka 0 4acoB U3yYeH
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero ust

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaLUsi aTOMOB 1 bu6mmoreka L{OK https://myschool.edu.ru/
IIepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

2 p p N . 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
J1. 1. Menneneesa, ux cBsA3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX

3 COEIMHEHMI 110 TPYIIIaM U IepruoiaM. 3HaYEHHUE NEPUOINIECKOrO 3aKOHA U 1 bu6mmoreka L{OK https://myschool.edu.ru/
CUCTEMBI XUMHUYECKUX d1eMeHTOB JI.J1. MeHeneeBa B pa3BUTUU HAYyKU
CrpoeHue BemiecTBa. XuMuieckasi CBsi3b, €€ BU/Ibl; MEXaHU3MBbI

4 P . ’ ’ 1 bubmuoreka [{OK https://myschool.edu.ru/
00pa3oBaHUs KOBAaJEHTHOMU CBs3U. BomopoaHast cBA3b
BanenTtHoCcTh. DnekTpoorpuniarensHocTh. CTeneHs okucieHus. Bemecrsa

5 POOTP 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
ITonsTre o nucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPSI.

6 P P p 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
MaccoBast 10J11 BELIECTBA B pacTBOPE
Knaccugukanys 1 HOMEHKJIaTypa HEOPTraHUYECKUX COEINHEHUN.

7 ¢ P P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
I'enernyeckas CBsA3b HEOPraHMUECKHUX BEIIECTB, PA3IMUHBIX KIACCOB
Knaccudukanus XuMHUeCKuX peakiuii B HEOPraHMIeCKON 1 OpraHndecKoi

8 XUMHH. 3aKOH COXPaHEHMSI MACChI BEILIECTB; 3aKOH COXPaHEHUS U 1 bu6mmoreka L{OK https://myschool.edu.ru/
IIPEBPALIEHUS SHEPTUN IPU XUMHUECKHUX PEAKIMIX

9 Ckopoctb peakuuu. OOpaTumMble peakiiui. XUMHYECKOE PAaBHOBECHE 1 bu6mmoreka L{OK https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1. «BrnusiHue pa3nndHbIX (aKTOPOB HA CKOPOCTh

10 p N P p ¢ P P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
XUMHUYECKON pEeaKLun»
OnexTponauTnueckas auccouuanus. [IonsaTue o BOAZOpOJHOM ITOKa3aTese

11 (pH) pactBopa. Peakuuu nonnoro oomena. ['uaponus opraHM4ecKux 1 1 bu6mmoreka L{OK https://myschool.edu.ru/
HEOpPraHUYECKUX BEILECTB
OKuCINTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [ToHsTre 00 31eKTponu3e

12 . p P 1 Bbu6nuoreka LIOK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEN

13 Konrponbnas padora no pazneny «TeopeTnueckue OCHOBBI XUMHI» 1 bu6mmoreka L{OK https://myschool.edu.ru/
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Merasusl, ux nomnoxxexnue B [lepuoandeckoil cucreMe XUMHIECKUX

14 anemeHnToB Jl. 1. MenneneeBa 1 0cCOOEHHOCTH CTpOeHUs aToMOB. O01He 1 bubmmoreka [{OK https://myschool.edu.ru/
(u3nyuecKre CBOMCTBA METAIIIOB

15 CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH Pl HAIPSYKEHUI METAJUIOB 1 bu6mmoreka L{OK https://myschool.edu.ru/

16 XI/IMI/I‘-\IJGCKI/IC CBOfI(iTBB. BaKHEHUIIIHX Mf:TaJmOB (HaTpuii, KA, KAJIBLIUH, 1 BuGmiorexa LIOK https://myschool.edu.ru/
Mar"ui, aJloMUHHI) U UX COEINHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEIUHECHHI 1 Bbu6nuoreka LIOK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX COCAUHEHUN 1 Bbu6nuoreka LIOK https://myschool.edu.ru/

19 [Tpaktuyeckas pabora Ne 2. "Penienne skcriepiMEHTAIBHBIX 3a/1a4 110 TEME i Bu6morexa IIOK https:/myschool.edu.ru/
«Metamap»"

20 Hewmerannel, ux nonoxxenue B llepuoauyeckoi cucreMe XMuMUYECKUX 1 BuGmorexa LIOK https://myschool.edu.ru/
anemeHToB /. 1. MenneneeBa n 0COOEHHOCTH CTPOEHHUSI aTOMOB

21 du3nyecKre CBONCTBA HEMETAJIOB. AJNIOTPONHSI HEMETAJIIOB (Ha IpUMepe i BuGmiorexa LIOK hitps:/myschool.eduw.ru/
KHCIIopoJia, cephl, hocdopa u yriiepoaa)

22 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX COCIUHEHUHN 1 Bbu6nuoreka LIOK https://myschool.edu.ru/

23 XUMHUYECKHe CBOMCTBA a30Ta, (hocodpa U UX COeTUHECHUN 1 bu6mmoreka L{OK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA YIIIEPOa, KPEMHHUS U UX COCIVUHECHUN 1 bu6mmoreka L{OK https://myschool.edu.ru/

25 IIpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUN 1 bu6mmoreka L{OK https://myschool.edu.ru/
O06o0muieHne 1 cucTeMaTu3anys 3HaHui 1o reme «Hemerams.

26 Bpluncienus 1o ypaBHEHHUAM XUMUUYECKUX PEAKIUI U TEPMOXUMHUYECKUE 1 bu6mmoreka L{OK https://myschool.edu.ru/
pacyéTsl

27 'ljlpaKTqucxa}'ﬁ pabota Ne 3. «PemieHne 3KCIepUMEHTANIbHBIX 33/1a4 110 TeMe 1 BuGmorexa LIOK https://myschool.edu.ru/

Hewmeraer"»

28 Konrponbnas padora no temam «MeTtamuiby 1 «Hemeranasn 1 bu6mmoreka L{OK https://myschool.edu.ru/

79 Heopranunueckue n oprannueckue kuciaotel. Heopranmueckue u i Bumiorexa LIOK hitps:/myschool.eduw.ru/
OpraHMYECKHUE OCHOBAHUS

30 AmdoTepHbIe HEOPTaHUYECKUE H OPraHNYECKHE COCIMHEHUS. 1 bu6mmoreka L{OK https://myschool.edu.ru/
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I'eneTnueckas CBA3b HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB

Ponb xumun B 00ecrieueHu KOJIOTUIECKOM, YHEPTETHUECKOM 1 MUIICBOM

31 1 bubmnoreka LIOK https://myschool.edu.ru/
0€30MaCHOCTH, Pa3BUTUU METUIIMHBI
[IpencraBnenus 00 0OMKX HAYYHBIX MPHUHLIUIAX TPOMBIIIJICHHOTO

32 el . Y P P 1 bubmnoreka LIOK https://myschool.edu.ru/
MOJTyYeHHS BaXKHEUIIINX BEIIECTB

33 YenoBek B MUPE BELECTB U MATEPHAIIOB 1 bubnnoreka [{OK https://myschool.edu.ru/

34 XUMHS U 30pPOBBE YETIOBEKA 1 bubnnoreka [{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

 Xumwus, 10 xmacc/ T'abpuensu O.C., OOmecTBo ¢ OTrpaHUYCHHOU
oTBeTCTBEHHOCThI0 «JIPODAy»; AxuuonepHoe oOmectBo «l3narenbcTBo
«IIpocseuienue

 Xwumwmsa, 11 xmacc/ Tabpuensa O.C., OOmecTBo ¢ OTrpaHUYCHHOU
oTBeTCTBEHHOCThI0 «JIPODAy»; AxuuonepHoe oOmectBo «l3narenbeTBo
«IIpocseuienuey

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

Beenute 1. O.C.I'abpuensu, I'.I'.JIsicoBa «Xumus Metoauueckoe nocodue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 rox.

2. O.Crlabpuensn, WU.I'.OctpoymoB, «OOmas xuMusi B TeCTax, 3ajayax,
ynpaxHeHusix. 11 kmace» — M.: [lpoda, 2023 rog.

3. O.ClI'abpuensn, IL.H.bepe3kun, A.A.YmakoBa «Xumusa 11 «kiacc:
KontponbsHbie u mpoBepouHbie padoThl K yueOHuky». — M.: Ipoda, 2021 r.

4. O.CTlaopuensn, I'.I'.JIeicoBa, A.I'BBenmenckas «Xumus 11 kimacc:
HacronbHas kaura jqis yuurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.CrlIabpmensu, I'.I'.JIsicoBa, A.I'.BBemenckas «Xwumusa 11 xmacc:
HacronbHas kaura s yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.PemeroB, U.I'.OctpoymoBa «3amauu mo XUMHUU U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021rosx.

7. B.I. JlenncoBa «Xwmmus 11 kjgacc mHOypouyHble IUIaHBI O YYEOHHKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Bonrorpamy Yuutens 2018roz.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuun 11 kimacey, - M.:
Ok3ameH, 2019r.

9.9. O.C.I'abpuensia, U.I'.octpoyM0oB « XUMUYECKHM SKCIIEPUMEHT B 11KoJie 11
kiace»; - M.: Ipoda. — 2019 roa.



HUPPOBBIE OGPA30OBATEJIBHBIE PECYPChHI U PECYPChbI CETHU
HUHTEPHET

Beenute  Beautemanubiehttp://www.chemnet.ru [Nazera «Xumus» u calt
TUTsL yuutens «5 uay Ha ypoK XUMUM»

http://him.1september.ru Egunas xomnekums 1IOP: Ilpeamernas Kosnekmus
«XUMU»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbBIE
skcnepumeHThl: xumus. Komnekmusi Poccuiickoro 0011eo0pa3oBaTebHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Becepoccuiickast onumIiaaa mKOJIbHUKOB 110 XUMUU

http://chem.rusolymp.ru Opranudeckas XUMHs: JJIEKTPOHHBIN y4EeOHUK st
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIETK: XUMUS

http://www.chemistry.ru JlncTaHImmoHHas OJIMMITHAA 1o XUMUH:
TEJIEKOMMYHUKAIITMOHHBIN 00pa30BaTEIbHBIN TPOEKT



