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MNOACHUTEJIBbHAS 3AIINCKA

[IporpaMMma 1o XUMHUU Ha yPOBHE CpeaHEro oluiero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
opranuzainusax Poccuiickonn denepanuu, peanu3yromX OCHOBHble DeAepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obOpa3zoBanun B Poccuiickoit denepamumn», TpeOoBaHUN K
pe3ylbrataM OcBOeHHUs (emeparbHON 00pa30BaTENBHOW TMPOTPAMMBI  CPEIHETO  OOIIEro
obpazoanust  (POIlI COO), mpeacraBieHHbIXx B  DeaepalibHOM  TOCYJapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00Opa3oBaTelbHbIX 00pa3oBaTelbHBIE IPOrPAMMbI, U OCHOBHBIX IOJIOXKEHUMN
«Crparerun pa3zButusi BocnuTaHusi B Poccuiickoit ®denepanuu Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHMHH, K ONPEICICHUI0 oO0Iei
CTpaTeru 0O0y4eHHsl, BOCOIUTAHMS U Pa3BUTUS 00ydaIOIIUXCsS CPEeICTBAMU y4eOHOro MpeaMera
«Xumus» g 10-12 xmaccoB Ha 06a30BOM YPOBHE COCTABUJIM KOHIICTITYaJIbHBIE TOJOKECHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMs, pPEe3yJbTaTOB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4aeMO€ BBITYCKHUKaMu  00IIeo0pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyJIbTYpbI
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4arONINXCsS Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CPeACTBAMH y4€OHOTO MpeaMeTa «XUMHUSD, COJASPKAHHE U MOCTPOEHUE
KOTOpPOTO OMNpENEICHbl B MPOrpaMMe IO XUMUU C Y4YETOM CHeUU(PUKH HAYKH XUMHH, €&
3HAYEeHHS B TIO3HAHUH MPUPOJIBI M B MAaTEPHAIBHOM )KM3HH OOIIECTBA, a TAKXKE C YIETOM OOIIIX
Hesiell ¥ NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOM
[IUBWIIN3AIUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyJIbTypbl. OHa BHOCHT CBOHM BKJIAJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy:KaroIleM MUpPE KaK O €IMHCTBE MPUPObl U YEIOBEKA, KOTOPOoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MUpPA, OCO3HAHMS B3aUMOCBS3U
MEX]y CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMHU IIPUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJbTYpPBHI, HEOOXOJAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
JKU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHash XUMHS KaK HayKa CO3HJaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBlieHa Ha pelIeHUe TJI00ANBHBIX MPOOJIEM yCTOMYMBOTO Pa3BHTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHUEcKOi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10-12 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM



3HaHWH W3 O0IIel XMMHH) M OpraHndeckor xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
IpH U3YYCHHH TpeaMeTa 00ecledrBacT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas xumus» u «O0mast 1 HeopraHuuecKas
XUMUS» cHOpMUpOBaHA B IIpOrpaMMme MO XMMHH Ha OCHOBE CHCTEMHOTO MOJX0/1a K U3YUYCHHUIO
y4eOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWHM Ha
OnpeAc€HHbIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYe€CKOM XHWMHHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCTUHEHUM, a
TaKK€ Ha YpPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCIMHEHHMH. B Kypce opraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOM CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKHA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHWYEeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX POTEKAHUS
nomonHsercs B Kypcax 10 -12  kmaccoB  ANEMEHTaMH  COJACPIKAHWS, HMCIOIIHMH
KyJbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIMOCOOCTBYIOT BOCIHTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOpPYECTBA B O0JIACTH TEOPUHU U MPAKTUYCCKUX MPHUIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom coxepxkanue
y4eOHOro TpeaMeTa « XUMHUs» TaHHOTO YPOBHS U3YYEHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaromuXCcsi MUPOBO33PEHUECKON OCHOBBI Ml OHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMH (haKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAHHE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX MPOOJeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUaJIOB.

B mmane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU  OOYyYaIOUTUXCS
MPUHATBIE MPOTPAaMMON IO XWMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHMS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX IEHCTBUN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIU3a 1
00paboTku uWHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHsI OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JeITSILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUH.

B npaktuke nmpenoiaBaHus XUMHH KaKk Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPH  ONPEIACICHUH  COJEPKATeIbHON
XapaKTEPUCTUKU LEeJed HM3y4YeHHUs NpeIMeTa HampaBiICHUEM IMEPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHME OCHOB XHUMHUYECKOW HAayKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METONMYECKOW TOUYKH 3pPEHHUS TaKOW TOIXO0I K
ONPEICTICHUIO LIeJIeH U3YUYEHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHUS IpeameTra «XUMHS» Ha
6azoBoM ypoBHe (10 =12 xJ1.) ssBASIOTCS:

- (opMHUpOBaHHE CHCTEMbl XUMHUYECKUX 3HAHWW KaK BaKHCUIIEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOHM JIEKAaT KIFOUEBbIC IOHSITHSA,
¢dbyH1aMeHTalIbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IOHUMaHUE
CYUIHOCTH JTOCTYIIHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPHEN
UX Pa3BUTHUS U CTAHOBJICHMUS,

- (hopMupoBaHHE W PA3BUTUE TNPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHUS BEIIECTB H
XUMHUYECKHX PEaKIHid, HeOOXOAUMBIX IS MPUOOPETEHHs YMEHH OpPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, HMEIOIIUX MECTO B NPUPOJIEe, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHI U CIOCOOOB JESTENIbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U 00bSICHEHUEM
XHUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKA LieJe U 3aJa4y U3y4eHus MpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMHU NPHOPHUTETAMHU
B cucTeMe cpeaHero oOmiero obOpazoBanusi. CeronHs B MPENoOJaBaHUU XUMHUHU B OOJbIleH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OOIIe00pa30BaTEeNbHON  OpraHU3aIlH,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TMOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOW KU3HU Ui PEIICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ oTMM npu U3ydeHHH TMpeaMeTa «XHUMHUS» JOMUHHUpYIOIIEe 3HAYCHUE
nproOpeTaroT TaKKue el U 33a9H, KaK:

- ajanrtanus oO0yyarommxcs K YCIOBHSM JUHAMHYHO PAa3BUBAIOIIETOCS MHPAa,
dopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIHOMY TPHUHATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

- (¢opmupoBaHHe y OOyyarolMXCs KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TSI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHHUS MpoOiIeM,
NIOWCKa, aHamu3a U o00paboTkM HMHPOpPMALUU, HEOOXOTUMBIX M HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMMHH, a TAKXKe JUIA OLEHKHU C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOIHYIO CPENy;

- pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIHM3a YIeOHOH M HayYIHO-TIOMYJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJIepKAHUS;

- ¢QopmupoBaHWE ¥ pa3BUTHE Yy OOYYAIONIMXCS aCCOIMATHBHOTO W JIOTHYECKOTO
MBIIUICHHUs,  HAOJMIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, TIPH TUITAHUPOBAHUH U TTPOBEACHUN XUMHUECKOTO IKCIIEPUMEHTA;

- BOCHHUTaHHE y OOyyaromuxcs yOeKIEHHOCTH B T'YMaHHMCTHYECKOH HAarpaBJIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAaHHMA HEOOXOTUMOCTH OEpPEKHOTO OTHOIICHHS K TPHPOJE H CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MONYUYEHHBIX 3HAHUHN IS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueGHOM m1aHe cpenHero obmiero oOpa3oBaHusi mpeamer «Xumus» 06a30BOT0 YpPOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIE TPEIMETHI.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B cootBerctBUu ¢ YuebnsiM mmanom 'KOY AO «B(c)OLI Ne 10» ma 2025 - 2026
yueOHbIi rox (cpennee obdmiee oOpa3oBaHue, 0O4HO-3a04uHast hopma oOyueHus) u KanennapHeim
y4ueOHbIM Tpadukom Ha 2025 - 2026 y4ueOHbIN IOl HA U3YUYEHUE TIPEIMETa XUMHUS OTBOIUTCS:

Kuaacce Bcero 3a roa I'pynnosbie NuauBuayaabHble
KOHCYJIbTAUMHU KOHCYJIbTAUMH
HeneJass/ron HeneJas/ron
10 kiacc 34 1/34
11 xnacc 34 1/34
12 xnacc 34 1/34

B coorBerctBun ¢ YueOueiM mnanom ['KOY AO «B(c)OLI Ne 10» ma 2025 - 2026
yueOHbIi ron (cpenHee ooOmiee oOpa3oBaHue, oyHass ¢GopMa OOy4deHHs C MPUMEHEHHEM
JTVCTaHIIMOHHBIX TexHosorui) u Kanennapueim yueOHbIM Tpadukom Ha 2025 - 2026 yueOHBIA
r'oJl Ha U3yYeHHE NPEMETa XUMUS OTBOTUTCS:

Kuaacce Bcero 3a roa AyAUTOpPHBIE YaChl Yacewl a9
Hemes/To CaMoOIIOArOTOBKH
HeaeJs1/Toa
10 kiacc 34 1/34
11 xnacc 34 1/34
12 kiacc 34 1/34

[lo neiictByromeMy ydeOHOMY MJlaHy Ha y4deOHBIM mHpeameT «XUMHs» s YPOBHA
cpenHee obiiee oOpazoBaHUE JOMONMHUTEIBHO OTBeAeH | wac B Hexemo (34 waca B rof). OTO
y4ueOHO€E BpeMs MCIIONIb3YETCs Ha MPOBEAICHUE. YPOKOB MOBTOPEHHUS, YPOKOB KOHTPOJIS 3HAHUIM,
JOTIOJIHUTEIBHBIX ~yYPOKOB IO PEIIEHUIO PpacYeTHBIX M OKCIEPUMEHTAJIbHBIX  3aJ]ad.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmeTr opraHuYecKoil XMMHHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IIOJIyYCHHUU
HOBBIX BEILIECTB U MaTepuaiioB. Teopus cTpoeHUs: oprannueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (DOpPMyYJIBI OpPraHMYECKUX BellecTB. l'omonorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTuyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYECKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUe, OOyTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, I'OMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOPEHNs), HAaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — NpOCTEeHIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLlNN ), TOy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJyYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUSI W HUTPOBAHUsA), TOJIydeHHE M TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noiyieHue u
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YIieBOoAOpoJOoB. [IpuponHblii ra3 U MonyTHbIE HE(TAHBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCHEpUMEHTAJIBHBIE METO/IbI M3YUYEHMsI BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiun «Hedte» n «Yromp», MogenupoBanue
MOJIEKYJl YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xammue oprannyeckne coeiNHEHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE),
npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIEKyJaMH cUpTOB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKa.




MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE pEAKLIMH),
HOJIyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCyCHast KUCIIOTHI:
CTpOeHUe, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00LIME JUIs Kilacca KUCIOT, peakLus
TepudUKaMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAponu3 ciaoxHbIX 3¢(UpOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoapl: cocTaB, KiIacCU(pHKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKUE M XHUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHHE B IPUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kkpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3YUYEHMs BEIIECTB U MX IPEBpALICHUI: NpPOBEACHUE,
HaOJIIOIGHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
CUpTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rumpoxcumom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), HpPOBEAEHUE TMpPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTA PEaKIHMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

11 KJIIACC
OPI'AHUYECKASA XUMUA

A3oTcoaep:kaliye opraHuyeckue coeANHeHusl.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBa aMUHOKHUCIOT (Ha mpuMepe IMlMHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJIEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTabHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOIroJeHue u
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IpH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbicokomouieKy IsipHbIe COeIUHEHHUS



OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUWA: MOHOMEpP, MOJHMED,
CTPYKTYpHOE 3BEHO, CTEIECHb MOJMMEpU3AIUU, CPEAHsss MoJieKyisipHas macca. OCHOBHbBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — IIOJIMMEPU3ALUS U MIOJTUKOHACHCALUS.

DKCIEepUMEHTAIbHbIE METO/Abl U3YUYEHUSI BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIB30BaHUWE KAaK OOMUX ECTECTBCHHO-HAYYHBIX MMOHATHHA, TaK W
MOHATUH, ABIISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: SIBIICHUE, HAY4YHBIA (DaKkT, TUmores3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TI[EePUOJUYHOCTh, HAOIIOEHNEe, HW3MEpEHHe,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3nka: Matepus, SHEPIUsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PH3UUECKUE BEIIMYMHBI U CIMHUIIBI
UX U3MEPEHUSI.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpaduisi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOILTUBO, PECYPCHI.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOLIUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE MpenapaTsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX
BOJIOKOH.

Teoperuyeckne 0CHOBbI XUMHHU

XvUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTay, S-, pP-, d- anemerTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b NEPHOIUYECKOTO 3aKoHa U [lepUOAMYECKON CHCTEMBI XHMHUYECKHX
sanemeHToB JI. V1. MenzaeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 rpynnam 1 nepuogam. 3HaueHUue NepruoIUYECKOro 3aKOHa B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEeMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKHUcIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBas 10ist
BEII[ECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiaTypa HeopraHMYeCKHX
BEIECTB. | eHeTHyeckas CBsI3b HEOPTaHWYECKHWX BEIIECTB, MPUHAMICKANINX K Pa3THIHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHUYECKMX peakUuid B HEOPraHUYeCKOW Hu
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBpAICHUS
SHEPTUH TIPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (pakTopoB. OOpaTUMbIE pEaKIIUU.
Xumudeckoe paBHOBecue. (DakTOpbl, BIUSIOMIME HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IIEJTOYHAS.



OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUYEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumumyeckux snemeHtoB . M. MenneneeBa», u3yueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jOXKEHHE MEepOKCHAa BOAOPOJAa B IPUCYTCTBUM KaTallu3aTopa,
OIIpElIETICHUE CPellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOM paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOpPOCTb XUMHUYECKOU pEaKIIN».

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

12 KJIACC
HEOPI'AHUYECKASA XUMUA

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAIUIOB (TAJOTCHOB, cephl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOICOIEpKAIUX KUCIOT, BOJOPOJHBIX
COCTMHECHU).

ITpuMeHeHnEe BaXXHENIINX HEMETAINIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue merainos B [lepruoaudyeckoi cucTeMe XUMHUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUM
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJdid, KaJbIM{d, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJIBHBIE METOAbl H3YUEHHMS BEUIECTB M MX IPEBPALLEHUIN: H3yUYCHHE
KoJUleKIMu «MeTaisl U CIIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJEHHME W  ONHMCAHWE JIEMOHCTPALMOHHBIX W  JIAOOPATOPHBIX  OIMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKIMM BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOILYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumuu B oGecrieyeHUH SKOJIOTHYECKO, SJHEpPreTUYeCcKor U MUIIeBOi O€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4yHBIX MeETOJax IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJICHHOTO MOJyYEHUs
BAKHEHUIIUX BEIICCTB.

YenoBek B MHUpE BEUIECTB U MaTepUajoB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYeCKHe U MUHEpaJIbHbIE y100pEHUSI.



XVUMHS M 3[0pOBbE 4YEJIOBEKA: NPABHJIA HCIOJIB30BAHMSA JICKAPCTBEHHBIX IPENApaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIApaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpHU U3yUeHHH OOLIeH U HEOPraHWYEeCKOH XUMHH B
12 knacce ocyuecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHMH,
TaK YU MOHATHUM, SBJISIOIUXCS CUCTEMHBIMU JUIS OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHSA: HAy4HbIM (akT, TUIoTe3a, 3aKOH, TEOPHUS,
aHalu3,  CHHTe3,  Kilaccuukauus,  MNEpUOJUYHOCTb,  HAOMIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepusi, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
pPalMOaKTUBHOCTb, MOJIEKYJA, YHEPIeTUUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIECTBA, (GU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METaJLTYpIHus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJIoB, CENBbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKas MPOMBIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHANIOB, 3JEKTPOHHAS IMPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTro npeaMera «XUMHUS» JO0JDKHO 0OecreynBaTh JHOCTHKEHUE Ha YPOBHE
cpemHero obmero oOpa3oBaHUS CIEAYIONUX JIMYHOCTHBIX, METANPEJIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNIbHbIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBEeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM TOJXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3ysibTaToOB OCBOEHUsI IpeameTa «XHUMHs» Ha YpPOBHE CpeIHEro ooOIero o0pa3oBaHUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

- OCO3HaHUE O0YYaIOIIUMHCS POCCHUICKON TpakIaHCKOW MIEHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

- HAJIMYUE MOTHBAIIMU K 00YUYCHUIO;

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

- TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIUXCsS PYKOBOJICTBOBATHCS B CBOEH EATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

- HaJM4YMe MPABOCO3HAHUS HKOJIOTHYECKOH KYyJIBTYPHl W CIOCOOHOCTH CTaBUTH IETH U
CTPOUTD JKU3HEHHBIC IJIAHBI.

JlugHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMeTa «XHUMHUsD JIOCTHUTAIOTCS B EIMHCTBE
y4eOHOM M BOCMUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJI€aTaMH  POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaroIINXCsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaroT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCs M0 peain3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

- OCO3HAHUS 00YYarOUUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00S3aHHOCTEN, YBaOXKCHHS
K 3aKOHY U MPaBOIOPSAKY;

- TIPEACTABJICHUS O COIMAIBHBIX HOPMAax W MpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TPHU CO3JIAaHUU YICOHBIX
MPOEKTOB, pEIIEHUU YyYeOHBIX U TMO3HABATENbHBIX 3a7a4, BBINOJIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

- CHOCOOHOCTH TOHMMATh W TMPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YY€OHON ACSITEIHHOCTH.

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS
- LIEHHOCTHOI'O OTHOLIEHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEUYECTBEHHOMU
XUMUH;



- YBa)X€HMs K IIpOLECCY TBOPUYECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO MPUMEHEHMS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIUTENbHBIX HAOIOJICHHIA,
KPONOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPyJa YYEHbBIX U IIPAKTUKOB;

- MHTEpeca U II03HABATEIbHBIX MOTHBOB B IOJYYEHMM W IIOCJIEAYIOIIEM aHAIMU3e
UH(OPMALIUHU O IEPEOBBIX JOCTHKEHUAX COBPEMEHHOIN OTEUECTBEHHOM XUMUU.

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

- HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IOBECHMS;

- CIOCOOHOCTH OILIGHWBATh CHUTYallM, CBSI3aHHbIE C XHUMHUYECKHUMHU SIBICHUSMH, |
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIC HOPMBI U
LIEHHOCTH;

- TOTOBHOCTU OLICHMBATh CBOE IIOBEJECHHE U IOCTYNIKHM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUNA ITUX MTOCTYIIKOB.

4) popMupoBaHUs KYJbTYPbI 310POBbS:

- IOHMMaHHS LEHHOCTEH 3/10poBOr0 U Oe3omacHoro odpasa >KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

- coOuro/IeHus TIpaBUI OE30MacHOTO OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOH €ATENbHOCTH;

- NOHMMAaHMs LEHHOCTH IPaBUJ MHIUBHIYaJbHOIO M KOJUJIEKTUBHOIO 0€30IacHOro
MIOBEJICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIO/IEH;

- OCO3HAHMs IMOCIEICTBUI W HENPHATHS BPEIHBIX NPUBBIUEK (YHOTpEeOIEHUs aJKOIoJs,
HapKOTHUKOB, KYpPEHHUS).

5) Tpy10BOro BOCIIUTAHUA:

- KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIEATEIbHOCTH;

- YCTAaHOBKM Ha aKTHBHOE YYacTH€ B PELIEHUU MPAKTUYECKUX 3a/]ad COLUAIbHON
HalpaBJIEHHOCTH (B PAMKax CBOETO KJlacca, IIKOJbI);

- UHTepeca K MPAaKTUYECKOMY HU3YUYEHHIO Mpodeccuil pa3audyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

- YBOXEHUS K TPYy, JIOSAM Tpyia U pe3yabTaTaM TPYyAOBOM AEATEIbHOCTH;

- TOTOBHOCTM K OCO3HaHHOMY BBIOOPY WHIMBMIYaJdbHOH TpPaeKTOpUH 0Opa3oBaHUS,
Oynyueit npodeccun U peaan3anuu cOOCTBEHHBIX U3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00I1eCTBa.

6) 3K010rNYecKOro BOCIIMTAHUSA:

- OKOJIOTUYECKM L€J1ecOO0pa3HOro OTHOIIEHUS K MpHUpoJe, KaK HCTOUYHUKY
CYILLIECTBOBaHMs KU3HU Ha 3eMIIE;

- MIOHUMAaHUs I100aJIBLHOT0 XapaKkTepa SKOJIOTHYECKUX MPOOIIEM, BIUSHUSA SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbl;

- OCO3HAaHUS HEOOXOJAWMOCTH UCIOJb30BaHUS JOCTIKEHUA XUMHMU JUId pEIIeHUs
BOIIPOCOB PaIMOHAIBHOTO MPUPOIONOIB30BAHUS;

- aKTUBHOTO HENPUSTHS AEUCTBUMN, IPUHOCAIIUX BPEI OKPY’KAIOLIEH NMPUPOIHOM cpele,
YMEHHS TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

- HAJNUYMs Pa3BUTOIO SKOJIOTMYECKOrO MBIIIJICHHS, 3KOJOTHYECKOW KYJIbTYPHI, ONbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(pOoOHH.

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHON MPAKTUKU;



- TMOHUMAaHHUA CIEHU(PUKH XUMHUHM KaK HAayKd, OCO3HaHMA €€ poiau B (HOpMUPOBaHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEIIOBEKA, B MO3HAHMHM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

- yOexXAEHHOCTH B OCOOOH 3HAYMMOCTU XMMHHU I COBPEMEHHOH IMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXHOH pPOJIM B CO3JAaHMHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYpBI, PELIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
00eCreyeHn! yCIOBHUH YCIIEIIHOr0 TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
oOmiecTBa;

- €CTECTBEHHO-HAy4YHOH TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB II03HAHUSA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BaTh MOJyYaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS JUISl pELIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

- HHTEpeca K MO3HAHUIO U HCCIIEA0BAaTENbCKON JEATENBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpA30BaHHMIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

- MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iM4HbIX cdepax npodeccuoHanbHOMI
JIeATEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro rmnpenMmera «XuUMHUs» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

- 3Ha4YuMble JUI (OPMHMPOBAHUS MHUPOBO33PEHUS OOYUAIOLIUXCA MEXKIUCIHUITTMHAPHBIE
(MexXnpenMeTHbIe) OOlIeHayYHbIE TTOHSTHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAyYHOUM KapTHHBI MHpa
U crienn(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, HAy4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAOII0IeHUE, N3MEPEHNE, SKCIIEPUMEHT U JApYTHE);

-  yHHUBepcaJbHble yueOHble JieficTBUA  (TO3HaBaTelbHbIE, KOMMYHUKATHUBHbIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoBaHME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIMH 00yUaroIInxcs;

- CIOCOOHOCTh  OOYyYaroIMXCs HCIOJIb30BATh  OCBOCHHBIE  MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Y4eOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U PETYIIITUBHBIMU JICHCTBHSMU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /ICHCTBUSIMM:

1) 6a30BbIe JJOrMUYecKHUe AeHCTBUS:

- CaMOCTOSITETIbHO (POpPMYyJIMPOBaTh M aAKTyaJH3UpPOBaTh INPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

- ONpeneNsATh LEeNU AEATENIbHOCTH, 3a/laBasi MapamMeTpbl M KPUTEPUH HX JIOCTUKCHMS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

- HCIIOJIb30BaTh IPU OCBOEHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W yCTaHaBIMBAaThb WX B3aHMMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OObSICHEHHS OTJCJIBbHBIX (PaKTOB U SIBIICHHIA;



- BBIOMpaTb OCHOBAHMSA M KPUTEPUU Ul KJIACCU(PUKALMKU BEIIECTB M XUMHUYECKHUX
peaKuuii;

- YyCTaHaBJIMBATh IPUUYNHHO-CIIECTBEHHBIE CBSI3U MEXy U3Y4aeMbIMHU SIBJICHUSAMU;

- CTpPOUTH JIOTMYECKHE pacCyXIeHUs (MHAYKTUBHbIE, NEAYKTHBHBIC, [0 AHAJIOIHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

- IPUMEHSTh B IIpoOIiecce MO3HAHUSA, UCIIOIb3yEMbIE B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELlIeHUH Yy4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE INPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTENIbCKHUE JIeliCTBUS:

- BJIaJIeTh OCHOBAaMH METOJI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUUECKUX PEAKIIU;

- (QopmymupoBaTh 1T W 33JaYM HMCCICJOBAHUS, HCIIOJIB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

- BJIaJIeTh HaBBIKAMU CaMOCTOSATENBHOTO IUIAHUPOBAHMS U IPOBEACHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
POTHO3UPOBATH €ro pe3yibTar, (GOpMyIMpoBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

- npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIe0BaTeIbCKOW M IMPOEKTHON J1esATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pELICHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunpopmaumeii:

- OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGpoOpMalMK (HAyYHO-TIOMYJISIpHAs
JUTepaTypa XUMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (opMynupoBaTh 3anpockl U NMPUMEHATh PA3IUYHbIE METOABI MPHU MOHCKE U OTOOpe
uH(popMalu, He0OX0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpeAeIEHHOTO TUIIA;

- IpUOOpEeTaTh OMBIT UCIOIB30BaHU MH()OPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOATENBHO BBIOMPATh ONTUMAIbHYIO (GOPMY IpeACcTaBiIeHNUs HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIL, PUCYHKHU U IPYTHUE);

- HUCIOJIb30BaTh HAyuyHBIH SI3bIK B KAuyecTBE CpEJCTBA MNpH paboTe € XUMHUYECKOU
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3MYecKue M MaTeMaTHYecKHue) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

- MCII0JIb30BATh U PE0OPa30BHIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

- 3371aBaTh BOMPOCHI 10 CYIIECTBY 00CYXAaeMOM TEMBbI B XOJ€ AMAJIora W/WUiN AUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYJIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

- BBICTYNATh C IpEe3eHTalMel pe3yIbTaTOB MO3HABATEIbHOM JEATEIIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanuzanuyu y4yeOHOTO MpoeKkTa M (OpMYyJIHpPOBAaTh BBIBOJABI MO pe3yjibTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMS MMO3UIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PEryaISTHBHBIMH 1€ CTBUSIMU:



- CaMOCTOSITEIBHO IIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX PEelICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

- OCYLIECTBJIATh CAaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE CaMOaHalInu3a M|
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD» OTPaXaroT:

CdopMUpOBAaHHOCTD TPEACTABICHUH O XWUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBhl JIMYHOCTH, €€ (PYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH Cpeie;

Bnanenue cucreMoil XMMHUYECKMX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJArarolue
HNOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITICPONHBIA  CKEJeT,
(GyHKUMOHAJbHAS TpYyINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOA M a30TCOMAEpIKAIINE COCTUHEHUSI, MOHOMED, MOJIMUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMS OPraHUYECKHX
BemectB A. M. byTmiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XUMHH;, MUPOBO33PEHUYECKHE 3HAHMs, JIeXKAllHe B OCHOBE MOHUMAaHHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITeTPHOCTH YeJI0BEKa;

ChopMupoBaHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE IMOHSITHS IPU ONMCAHUN COCTaBa, CTPOCHUS U
IpEeBpaLCHU OPraHNYeCKUX COeTMHEHUH;

ChopMupoBaHHOCTH YMEHHI HCIOIH30BATh XMUMHUYECKYIO CHMBOJIMKY JISi COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHHH XMMHUYECKHX PEaKIMH, N3rOTaBIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

ChopMupoBaHHOCTh YMEHHIA yCTaHABIMBATH PUHAIJIC)KHOCTh U3yUYSHHBIX OPTraHUIECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpENelEHHOMY KIAcCy/Tpynne COeIUHEHUIN
(YyrIeBoopoabl, KHCIOPOJI W a30TCOACpXKAINEe  COCNUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJIMHEHUs), JaBaTh MM Ha3BaHMsA No cucremarndeckoit Homenkiatype (IUPAC), a Taxxke
NPUBO/INTh TPHUBHAJBHHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, STHJIEHIJMKONb, TJIHMLEPUH, (eHoN, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIFOKO03a, (pyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

ChopMupOBaHHOCTH YMEHHS OIPENETSITh BUIBl XUMHUYECKOW CBS3H B OPTaHUYECKHUX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

ChopMupoBaHHOCTh YMEHHS TPUMEHSTH IOJIOKEHHSI TEOPHUH CTPOCHHS OPTaHUYECKHUX
BemecTB A. M. BytnepoBa ans 0O0bsCHEHHMs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;



CdopMupoBaHHOCTh YMEHHMI XapakTepu3OBaTh COCTaB, CTpPOEHUE, (GU3NYECKUEe U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, NPOMWICH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3on,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPUH, (PEHON, aleTAIbICTH]l, MypaBbHHAS U YKCYCHas
KHUCIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), HWIUTIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEXKIy HHUMH YPaBHCHHSMH COOTBETCTBYIONIMX XMUMHUYECKUX PEaKIHi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEePH30BaTh HMCTOYHUKH YIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX MEPepadOTKH M TMPAKTUYECKOe NPHUMEHEHUE
IPOJIYKTOB MEPEepadOTKHU;

CdopMUpoBaHHOCTh yYMEHUU NPOBOAUTH BBIUUCICHUS MO XHUMHYECKUM YpPaBHEHUSIM
(macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJAYKTa PEaKUHUHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEaKLUN);

CdopMupoBaHHOCTh YMEHUH BJIQJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, KCIONb3YeMbIX B XWUMUU MPH M3YYECHUM BEIIECTB U XUMHUYECKHX SIBICHUMN
(HaOnrofeHUe, U3MEpPEHHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIHUIX, CBS3aHHbIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

CdopMupoBaHHOCTh YMEHHUI COOJIFOIATH MTPaBWIIA MOJIE30BAHUS XUMHUYECKOW MOCY0U U
1abopaTopHBIM 000pYyA0BaHUEM, a TAKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

CdopMupoBaHHOCTh YMEHUH IJIAHUPOBATh U BBIMOIHATH XUMHYECKHH JKCHEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIECTB MPU HArpPEBaHHUH, TOJYYCHHE HTHICHA M W3y4YEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypalus OelIKoB Hpu
HarpeBaHUH, I[BETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TCXHUKH 0€30MaCHOCTH
npu OOpalleHUuU C BEIIeCTBAMHU U JTaOOPaTOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKIUd U
dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

CdopMupoBaHHOCTh YMEHHH KPUTUYECKH aHAIM3UPOBATh XMMMYECKYI0 HH(OpMAaIUIO,
MOJTy4aeMyIo M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nuHndopmarmu, UHTEpHET U APYTUX);

ChopMHUpPOBAaHHOCT, yMEHUW COONIOJATh TMpaBWjIa HKOJOTUYECKH II€JIECO00pa3HOTO
MOBEICHUsA B OBITY M TPYAOBOHM [EATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIeH MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPTaHU3MBbI
onpeAeNnéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHWMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPETHOTO BO3JCUCTBHUS HAa OPTaHU3M
YeJI0BEKa;

Jnst oOyyaromuxcsi ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBICHUI;,

Jns cnenplx W cinaOoBUASIIMX OOydYaroOIIMXCS: YMEHHE HCIOJb30BaTh pelibedHO-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux (Gpopmyt.

11 KUIIACC

IIpeameTHBIE PE3yNbTaTBl OCBOCHMS KypCa «OpraHUYecKas W HEOpraHW4ecKas XUMUs»
OTPAXKAIOT:

ChopMHpPOBAaHHOCTh TIPENCTABICHUN: O XWMHYECKOW COCTABISIONIEH €CTeCTBEHHO-
HAYYHOW KAapTUHBI MHpaA, PO XMMHUU B TO3HAHWUU SIBICHUUW NPUPOIBI, B (POpMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelleHrsT TPAKTHYECKUX 3a7ad M OKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpenie;



Bragenne cucreMod XMMHYECKHMX 3HAHUW, KOTOpPAas BKJFOYAET: OCHOBOIOJATrAOIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  IJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLMALNS, OKHUCIMTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHHM, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXallue B OCHOBE I[IOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJIICHHH,
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH W 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOI 1eATEIbHOCTH YEIOBEKa,

ChopMupoBaHHOCTH YMEHUI BBIABISTH XapaKTepPHbIC MTPU3HAKH TTOHATHN, yCTaHABINBAThH
UX B3aUMOCBS3b, WCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

ChopMupoBaHHOCTh YMEHHH OMNpeneisTh BaJCHTHOCTb M CTENEHb OKUCICHHUS
XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3NIMYHOIO COCTaBa, BHJI XUMUYECKOW CBSI3U
(xoBaJIeHTHasi, MIOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCAUHEHMSX, TUI KPUCTAJUIMYECKOU
PEIIETKY KOHKPETHOTO BEIIeCTBA (aTOMHAsl, MOJIEKYJIApHasi, HOHHAs, METAJNINYECKas ), XapaKTep
Cpenbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM;

ChopmupoBaHHOCTh yMEHMI pacKpbiBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

ChopMupoBaHHOCT YMEHHMH  XapakTepU30BaTh JIIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX dieMeHTOB /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANNY, «IHEPTETHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKHX 3JEMEHTOB M HUX
COEIMHEHUH 110 nepruoaam u rpynnam [lepuogudeckoil cucreMbl XUMHYECKUX ieMeHToB /1. M.
MeHpeneeBa;

CdopmMupoBaHHOCTh YMEHHUIH XapakTepu3oBaTh (ONMUCHIBATH) OOLIME XMMHUYECKHE
CBOMCTBA HEOPraHWYECKUX BEILECTB pPA3IUYHBIX KJIACCOB, IOATBEPXKIATh CYLICCTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKHMMM BEIECTBAMM C IIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN;

CdopmMupoBaHHOCTh YMEHUS KJIACCU(ULIMPOBATH XUMUYECKUE PEAKIUH IO Pa3IMYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyroliux BEIIeCTB, TEIUIOBOMY 3(hdeKTy peaxiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHIO KaTallu3aTopa);

CdopMupoBaHHOCTH YMEHUI COCTABISATh YPABHEHUS PEAKIUN PA3TUYHBIX TUIIOB, TIOJTHBIC
U COKpallEHHbIE YPaBHEHUS peaklUil MOHHOTO OOMEHa, yUWTHIBasl YCIOBHS, MPU KOTOPHIX 3TU
peakluu UIyT 10 KOHLA;

ChopMHpPOBAaHHOCT, YMEHHI MPOBOJUTH PEAKIUU, TOJITBEPKIAONINE KAaYSCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

ChopMupoBaHHOCTh YMEHHH pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

ChopMupoBaHHOCTH YMEHHH OOBACHATH 3aBUCMOCTb CKOPOCTH XUMHUECKOW PEaKkIMH OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEMIEHHs XWMUYECKOTO PAaBHOBECUS B 3aBUCHUMOCTH OT
BHeIlHero Bo3aercTBus (mpuniun Jle [latense);

ChopMHpOBaHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM IOHATHUSA
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MpPU XHUMHYECKHX



peakIusax, Macchbl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

CdopMupoBaHHOCTH YMEHHI COOJIFOIaTh MIPABHUIIA MOJIB30BAHUS XUMUYECKOW MOCYI0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

ChopmupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO HH(MOpMAIIHUIO,
MOJIy4aeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
ApYTHUX);

CdopMupoBaHHOCTH YMEHHH COONIOAATh MpaBWIa SKOJOTHYECKH IIeJIECO00pa3sHOro
MOBE/IEHUsA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIeH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA YKUBBIE OpraHU3MBbI
ornpeAeNéHHBIX BellecTB, MoHMMas cMbich nokasarens [1JIK, moscHaTes Ha mpumepax crocoObl
YMEHBIIIEHUS U TIPEAOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M UYEIOBEKA;

s olyuaronmxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSThH
3HaHUS1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

Jng crnenbix W CHaOOBUASIIMX OOYyYaIOLIUXCA: YMEHHE UCIOIb30BaTh penbedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumuyeckux Gopmyi.

12 KUIIACC

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «Heopranmdeckas XMMuUs» OTPakKaroT:

CdopMUpOBaHHOCTh TPEACTABICHUNA: O XUMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHWM SIBJICHHUH MPUPOIbI, B (POpMUpPOBAHUU
MBIIUICHUSI W KYJIbTYphl JHYHOCTH, €€ (YyHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM MaJist
pelieHus: TMPaKTUYECKUX 3alad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

CdopMHUPOBAaHHOCTH YMEHUM BBISBIISATH XapaKTEPHBIE MMPU3HAKU MMOHATUM, YCTaHABIUBATh
UX B3aUMOCBS3b, WCIONb30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX MPEBPALLECHHUI;

CdopMUpOBaHHOCTh YMEHHI YCTaHABIMBATH IPUHAIIICKHOCTh HEOPTAHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIINe COeTnHEHUH (TIPOCThIe BEIIeCTBa — METAIUIBI U
HEMeTaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

CdopMUpOBaHHOCTh yMEHUW COCTaBISATh YPaBHEHHS pEaKUUi pPa3TUYHBIX THUIIOB,
MOJIHBICE W COKpalICHHBIC ypaBHEHUS PEaKIWi HOHHOTO OOMEHA, YUYWTHIBAs YCJIOBUSI, TMPHU
KOTOPBIX 3TU PEAKIMH UIYT 10 KOHIIA;

ChopMHpPOBAaHHOCT, YMEHHH MPOBOJWTH PEAKIUM, TOATBEPKIAONINE KAaYeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

ChopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh XWMUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE TPOMBIIIUICHHOTO TOJYYEeHHsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MpeCTaBICHU 00 OOIMX HAYYHBIX MPUHIIUIAX U JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BOICTBA;

ChopmupoBaHHOCTH YMEHU COOJIIOIATH TPaBUIIa MOJIB30BAHMS XUMHYECKON MOCYI0H U
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBHUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;



ChopMupOBaHHOCTh YMEHHMH IUIAHMPOBATH U BBIMOJHATE XUMHYECKHH SKCIIEPUMEHT
(pa3nokeHue IEpOKCHIA BOAOPOAA B IPHUCYTCTBUM KaTallM3aTopa, OIPEAEICHUE CPEeAbl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKUuH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEakLUU Ha
cyabdar-, kKapOoHaT- U XJIOPHUJ-aHUOHBI, HA KATUOH aMMOHMS, PELIEHUE 3KCIEePUMEHTAIbHBIX
3azad no temaM «Meramiey U «Hemertamisl») B COOTBETCTBUM € IPaBUJIAMU TEXHUKU
0€30I1aCHOCTH NP 0OpaIllEHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM, NIPE/ICTABIIATh
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

ChopMupoBaHHOCTH YMEHMI KPUTHYECKH AaHAIM3HPOBATH XMMHUYECKYI0 HH()OPMALHIO,
HOJy4YaeMyl0 H3 Pa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOW KOMMYyHMKauuu, VHTepHeT u
JPYTHX);

ChopMupoBaHHOCT YMEHMH COOMIOAATh IPaBMJIa HKOJOTHYECKU I1e1eco00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollel NpUpOAHOM Cpelbl, 0CO3HAaBaTh ONACHOCTb BO3/AEHCTBHS Ha JKUBbIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIch mokasatens [1/IK, moscHsATh Ha mpuMepax crocoObI
YMEHBUICHHUS U NPeI0TBPAILEHHs UX BPEJAHOI0 BO3JICHCTBUS HA OpPraHU3M YEJIOBEKa;

Jis o0yyarommxcst ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3/10pOBbs: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

Jns crnenblx M cna®oBUAALIMX OOYyYarOIMXCSA: YMEHHE UCIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxumMudyeckux (popmyii.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
HaumeHnoBaHue pa3jesioB U TeM HOIHIECTRO Hacos JJICKTPOHHEIE
Ne ii/m Kontpoabnbie  IIpakTuueckue (uudposbie)
MPOTpaMMe! Beero padoTbI pa6oTnI oOpa3oBaTejibHbIE
pecypcsl
[ToBTOpeHue u yriayOieHue 3HaHUM OCHOBHBIX 3
pazzienoB Kypca « XuMus» 9 kiacc
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer opranumyeckoil Xxumuu. Teopus
11 CTPOEHHSI OpPraHMYeCKHX coeAuHeHuil A. M. 3
bytneposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 6 1
QJIKQJTUCHBI, JTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJIOB U UX 3 1
nepepaboTka
HWroro no pazneny 13
Paznen 3. Kuciopoacoaep:aiue opranudeckue coeTMHeHust
3.1 Crupter. @enon 3
3.2 Anpaerunpl. Kap6oHoBbie KUCTOTHI. CIIOKHBIE 7 1
3¢UpEI
3.3 YrineBoasl 3 1
Htoro mo pazueny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 29 2 2

KommaectBo JOIIOJIHUTCIIBHBIX 4aCOB

KommdecTBo yacoB Ha IOBTOPCHUC

N W O

KonudecTBo yacoB Ha 0000IIIEHHE W KOHTPOJIb 3HAHUHT




11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne n/mm Haumenosanue pasenon Konrpoububie IIpakTHueckue (uudgposbie)
1 TEM IPOTpaMMb! Beero padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcesbl
[ToBTOpEeHME U yroyOieHne 3HAHUNW OCHOBHBIX 4
pazaenoB Kypca 10 kinacc
Pa3znen 4. A3oTcoaepxamue opraHnyecKkue coeuHeHust
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Pa3znea S. BbicOkOMOJIEKY/ISIPHBIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 1 1
Hroro o pazgeny 2
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoandeckuii 3aK0oH U
1.1 [leproanueckas cucteMa XUMAYECKUX JIEMEHTOB /1. 4
U. Menneneena
1.2 Crpoenue BemecTBa. MHOrooOpasue BeliecTB 5
1.3 XUMHUYECKUE PEAKIIUN 8 1 1
Hroro no pazneny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 18 2 2
KonudecTBo 1ONMOTHUTENBHBIX YacOB 16

KoauuecTtBo uyacoB Ha IMOBTOPCHUC
Pemienne PACUCTHBIX 3a1a4

KonudectBo uacoB Ha 00600111eHNE 1 KOHTPOJb 3HAHUIN




12 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne n/mm HaumeHoBaHue pa3ejoB H TeM MPOrpaMMbl Kontpoabubie IlpakTnueckue (undposie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
[ToBTOpeHue u yriayOieHrne 3HaHuH OCHOBHBIX 4
pasnenoB kypca 11 kmacc.
Pa3nes 2. Heopranmueckasi XuMust
2.1 Mertasmibl 12 1
2.2 Hewmeranibl 10 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2
Hroro no pazneny 24
Pasznen 3. Xumus v :Ku3Hb
3.1 XUMHS U )KU3Hb 4
HWtoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 21 2 3
KosngecTBO JOMOTHUTEIBHBIX YaCOB 13
KonnuecTtBO 4acoB Ha NOBTOPEHHE 4
Pemenmne pacueTHbIx 3a1a4 2
KonudecTBo yacoB Ha 00001II€HHE U KOHTPOJIh 3HAHUHT 7




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KIIACC
Kon
npoBepsieMo IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
ro 00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJbTara
1 TeopeTnueckre OCHOBBI OPraHUYeCKOM XUMHH

11

ChopMHUpPOBAaHHOCTh  MPEACTABICHUH O  XUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJU XUMUU B TO3HAHUU SIBJICHUU
IpUpPOABl, B (OPMHPOBAHMHM MBIIUICHUS W KYJbTypbl JUYHOCTH, €&
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIMMOM [UIsl pelleHUsT MPAaKTHYECKUX
3ala4 M DKOJIOTMYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U

MPUPOIHOM cpene

1.2

Bnanenne — cucremMoil = XMMHMYECKMX ~ 3HaHMH, ~ KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraromye HOHATUSA (Monexyia, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCJIEHUS, XHUMHYECKas CBsS3b, MOJIb,
MOJISIpHAsE Macca, MOJIIPHbIM OO0BEM, YIJIEpOAHBIN CKesleT, (YHKLHOHAJIbHAS
rpynna, pagukana, HW30MEpHs, H30MEpPbl, TOMOJOTHYECKUH psf, TOMOJIOTH,
YIIE€BOAOPOABI, KUCIOPOA- U a30TCOAEpKAIlUE COCIUHEHUs, OHOIOIMYECKH
aKTUBHbIE BellecTBa (YIJIEBOABI, JKUPBI, O€JIKH), MOHOMEp, TMOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHHSA); TEOPUU M 3aKOHBI
(Teopusi XMMHMYECKOTO CTpoeHHs opranumdeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN fA3BIK XUMHUH, (PAKTOJOTHYECKHE CBEIECHUS O
CBOMCTBax, COCTaBe, MOJYYEHUU M O€30MaCHOM HCIHOJIb30BAHUU Ba)XKHEHIINX
HEOPraHMYeCKUX U OpPraHWYeCKMX BeUleCTB B OBITY M  IPAaKTHYECKOU

ACATCIIBHOCTH 4YCJIOBCKA

1.3

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IIPU3HAKU HOHHTHﬁ,
YCTaHaBJIMBATh UX B3aWMMOCBA3b, UCIIOJB30BATh COOTBCTCTBYIOIINEC MMOHATUSA TTPU

OIMMCAaHUU COCTaBa, CTPOCHUA U npeBpameHm‘fI OpraHu4€CKux COG}II/IHCHI/Iﬁ

1.4

c(OPMUPOBAHHOCTh YMEHMHM HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMyn OpraHMYeCKMX BEIIECTB M YpPaBHEHHUH XHMHYECKUX PpEaKIHi,
M3TOTaBIUBATh MOJEIIA MOJIEKYJl OPraHMYECKUX BELIECTB I MIUIFOCTPALUU HUX

XUMHYECCKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS

1.5

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATh MPUHAICKHOCTE HU3YUYCHHBIX

OpPraHMYECKUX BEILECTB MO HUX COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY Kiaccy




(rpynne) coeauHeHui  (YIrJIEBOJOPOABI, KHUCJIOPOA U  a30TCOoJep Kallue
COCAUHCHU, BBICOKOMOJICKYJISIPHBIC COGI[I/IHCHI/IH), JaBaTb WM Ha3BaHUA IIO

cucremarnyeckoir HomeHkmarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS OMNPENEISITh BHIbI XHMHYECKOH CBS3U B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCTE yMEHHS TPUMEHSITH: IOJIOKCHHUS TEOPUU  CTPOCHHS
opranuueckux Bemiects A.M. ByTiiepoBa A 00bsiCHEHHSI 3aBUCUMOCTH CBOMCTB

BCIICCTB OT UX COCTaBa U CTPOCHH,; 3aKOH COXPAHCHUA MAaCChl BEIICCTB

VYrneBonmopoasl. Kuciopomacoaepxamne # - a30TCOACPKAIUE OPraHUYECKUE

COCIUHECHUA. BBICOKOMOJ'IGKYJIHPHBIG COCAUMHCHUA

2.1

ChopmupoBaHHOCTh YMEHHI NPUBOAWTH TPUBHAIbHBIE HAa3BaHUS OTIEIbHBIX
OpraHWYECKUX BEHIECTB (ITWJICH, TMPOMWICH, aleTUJCH, OATHJICHIJIMKOJb,
TIMnepuH, QeHon, GOopMaNbIETHa, aleTalbIeIHI, MYypaBbHHAS KHCIIOTA,
YKCYCHasi KHCJIOTA, OJIEMHOBAas KHCJIOTa, CTEapUHOBAas KHCIIOTA, IJIFOKO3a,

(bpyKTO3a, Kpaxmal, eJUTI0JI03a, TIUIIH)

2.2

ChopMUpOBaHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA THIMYHBIX IPEACTABUTEICH pa3IUYHBIX  KJIACCOB
OpPraHWYECKUX BEHICCTB (METaH, 3TaH, dTHICH, PONWICH, alleTUJICH, OyTaaucH-
1,3, metunOyraauen-1,3, 0eH30J, METaHOJI, 3TAHOJ, STUJIICHTIIUKOIIb, TJIUIEPHUH,
¢deHon, aneranbAerua, MypaBbUHAs M YKCyCHas KHCIOTHI, TJIOKO3a, Kpaxmal,

LEJUII0JIO3a, AMUHOYKCYCHAaA KI/ICJ'IOTa)

2.3

Cq)OpMI/IPOBaHHOCTB YMCHHUA UWIUIIOCTPHUPOBATH TCHCTUYCCKYHO CBA3b MCKAY
TUIIUYHBIMHA  TIPEACTABUTCIAMU PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCIICCTB

YPAaBHCHUAMU COOTBETCTBYIOIUX XUMHWYCCKUX peaKHI/Iﬁ C MHCIIOJIB30BaHUEM

CTPYKTYPHBIX (hOpMyII

2.4

ChopMUpPOBAaHHOCTh YMEHHSI XapaKTEPHU30BaTh HCTOYHHUKU YTIEBOIOPOJIHOTO
Ceipbs (He(Th, TPUPOIHBIN Ta3, Yrojb), CIOCOOBI WX MEepepabOTKu U

[IPaKTUYECKOEe MPUMEHEHHUE MTPOIYKTOB IepepadboTKH

XUMUS U )KU3Hb. PacuéThl

3.1

CchopMupoBaHHOCTh YMEHH BIIQJETh CUCTEMOI 3HAHHMI 00 OCHOBHBIX METOJax
HAay4yHOTO IIO3HAHUS, HCIOJB3YEMBIX B XHMHUM IpPU H3YYEHUM BEUIECTB U
XUMHUYECKHAX SBJIICHUU (nabmronenue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul NPUHATHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsAX, CBI3aHHBIX C BEIIECTBAMU U HX

MMPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[E[TB paBujia IMOJIb30BAHUS XUMHYECKOM

HOCYHOﬁ n J'Ia60paTOpHLIM 060py,Z[OBaHI/IeM, a TaKXC IIpaBUJia O6paH_[eHI/I$I C




BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKUHUAMU IO BBIMIOJIHCHUIO Ha60paT0prIX

XUMHNYCCKHUX OIIBITOB

ChopMUpOBaHHOCTh ~YMEHHMH IUIAHUPOBaTb W BBINOJHATH  XUMHYECKUH
OKCHEPUMEHT (IIpEeBpaIleHUs] OpPraHMYEeCKUX BEIIECTB MpPHU HArpeBaHUH,
NOJy4YeHHE OJTHJICHA ¥ M3Y4YE€HHE ero CBOICTB, KaueCTBEHHBIC pEaKIHU
OpPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB IpPH HArpeBaHUM, I[BETHBIC
3.3 peakiuu OelKOB) B COOTBETCTBHM C IPAaBHJIAMHU TEXHUKHU OE30MACHOCTH IIPH
oOpallleHUH ¢ BEHIECTBAMU U Ja0OPAaTOPHBIM 00OpPYIOBAaHHEM; IPEICTABIAThH
pe3ynbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHU
COOTBETCTBYIOUIMX peakuuii M (OpPMYyIHpPOBAaTH BBIBOJABI Ha OCHOBE ITHX

pe3yJIbTaToB

CchopMupoBaHHOCTb ~YMEHUHl HPOBOIUTH BBIYUCICHHMS IO XUMHUYECKUM
3.4 ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakIuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX

BCIICCTB UJIK IPOAYKTOB peaKI_II/II/I)

ChopmupoBaHHOCTh  YMEHHI  KPUTHUECKH  aHAJU3UPOBATh  XUMHUYECKYIO
3.5 nH(OpMALIHMIO, TONY4YaeMyl0 W3 pPa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBOi

uHpopmanuu, cetb IHTEepHEeT U ApyTrHue)

CdopMHUPOBaHHOCTH YMEHUH co0I01aTh npaBuiia IKOJOTUIECKU
1enecoo0pa3Horo MOBEAEHUS B OBITY M TPYJOBOM [EATENBHOCTH B LENSIX
COXpaHEHHs CBOETO 3J0POBbSl M OKpY’KalOIIeH MPUPOTHOI Cpenbl, OCO3HABAThH
3.6 OIMAaCHOCTh BO3JICHCTBHUSA Ha >KUBBIE OPraHU3MBl ONpPENENEHHBIX OPraHMYECKHX
BEIIEeCTB, MOHMMas cMbicn mnokasatens [IJIK (mpenenbHo  jpomyctumoit
KOHILEHTpAllMK), TMOSACHATh Ha IpUMepax CIOCOObl  YMEHBIIEHHUS U

MIPEIOTBPALLEHHUS UX BPEIHOTO BO3JAEHCTBHS Ha OpraHU3M YeoBeKa

11 KIIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsieMoro .

o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/lHero 001ero 0opa3oBaHus
pe3yabTarta

1 Teopernueckrie OCHOBbI XUMHUH

Bianenue CHCTEMOI XAMUYECKAX 3HAHM, KOoTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XUMHUYECKUH DIEMEHT, aToM, OJIIEKTPOHHAs
1.1 obojouka aroma, S-, p-, 0-3JIEKTpOHHBIE OpPOWUTATM aTOMOB, WOH, MOJIEKYJa,

BAJICHTHOCTbD, DJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHUCIICHUA, XUMHWYCCKAaA CBA3b,

MOJIb, MOJEIpHasA Macca, MOJlSIpHBIﬁ 06’béM, KpUCTAJUTNYCCKasA pCH_IéTKa, THIIBI




XMUMUYECKUX  peakiuid  (OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIE,  3K30-  H
SHIOTEPMHYECKHE, PEAKIWH HOHHOTO OOMEHa), pacTBOp, DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JCCOLIMALINA, OKHCIIUTETD,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOW peaKluu, XUMHYECKOE pPaBHOBECHE);
TEOPUHU M 3aKOHBI (TEOpUS AIEKTPOJIIMTUYECKON auccoruanuu, [lepuoguyeckuit
3akoH JI.MI. MenzeneeBa, 3aKkOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHHU, (PAaKTOJIOIMUYECKHE CBEICHUS O CBOMCTBAX, COCTaBE,
NOJy4YeHUH U Oe30IacCHOM UCMOJIb30BAaHUM BAXHEUIIMX HEOPraHUYECKUX

BEILIECTB B OBITY U IPAKTUYECKOH JIEATENLHOCTH YEJIOBEKA

1.2

CdopmMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHbIC MPU3HAKU U B3aUMOCBSI3b
W3YUYEHHBIX MOHATUMA, MPUMEHITh COOTBETCTBYIOIIUE MOHSATHUS MPU ONMUCAHUU
CTPOCHUSI M CBOMCTB HEOPTaHMUYECKHX BEIIECTB U WX MPEBPAILCHU; BBISBIATH
B3aMMOCBS3b XUMUYECKUX 3HAHUMA C MOHATHAMH U MPEACTABICHHUIMH JIPYTHX

C€CTCCTBCHHOHAYYHBIX IIPEIAMECTOB

1.3

Bnagenue oCHOBHBIMH METOJAMU HAY4YHOTI'O IMO3HaHHU BCIICCTB U XUMHUUCCKHUX

ABIICHUH (HaOII0AeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE)

14

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ onpeaAcCiIsiTb BAJICHTHOCTbL M CTCIICHb OKHCJIICHUA
XUMHUYCCKUX 3JIEMCHTOB B COCANMHCHUAX PA3JIMYHOTIO COCTaBa, BUJ XHUMHYIECKOM
CBsA3HU (KOBaJIeHTHaSI, MOHHas, MCTaJILIMYCCKasd, BOIIOpOI[HaSI) B COCIAMHCHHAX,
THII KpI/ICTaJIJIH‘{eCKOﬁ peHIéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI,

MOJICKYJISIpHAs, NOHHAas, MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

ChopMupoBaHHOCTb YMEHHH ONPENENATh XapaKTep Cpebl B BOJHBIX PaCTBOPAX

HCOPTaHNYCCKUX COeIMHEHUI

1.6

CdopMupoBaHHOCTh yMEHHUS KIACCU(PUIMPOBATH XUMUYECKUE pEAKUUU TI0
pa3IMYHBIM MpU3HAKaM (YHCIY U COCTAaBYy PEarupyrolIUX BELIECTB, TEIIJIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIICHUS SJIEMEHTOB, 00OpaTUMOCTH

peaKIy, Y4acTHIO KaTaJIn3aTopa)

1.7

CdopMUpPOBaHHOCTh YMEHUW COCTAaBJISATh YpPAaBHEHUS PpEAKUUNA pPa3InYHBIX
TUIIOB, IMOJIHBIE W COKpAII€HHbIE YpaBHEHUS pEaKIHil HOHHOrO OOMeHa,

YUUThIBaA yCJIIOBUS, IIPHU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA

1.8

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ IIpOBOAUTD pcaKknuu, MNOATBCPKAAOIINC
KauyeCTBEHHBI COCTaB Pa3jIMUHbBIX HCECOPraHMYCCKUX BCIICCTB, PACIIO3HABATH
OIIBITHBIM HYTGM HWOHBI, MIPUCYTCTBYIOIINEC B BOOHBIX pacTBOpax

HCOPTaHNYCCKUX BECIIECCTB

1.9

ChopMHUpPOBAaHHOCT,  YMEHUW  pacCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIMHA TOCPEIACTBOM COCTABJIEHUS DJIEKTPOHHOTO

OanaHca 3TUX peakiui




1.10

CdopMupoBaHHOCTE YMEHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU

PEaKIMU OT PA3TUYHBIX (PaKTOPOB

1.11

CdopMUpOBaHHOCTE YMEHHI OOBSACHATH XapakTep CMEUIEHUS XUMUYECKOTO

paBHOBECHUS B 3aBUCUMOCTHU OT BHEILIHEro Bo3aencTBus (npunuu Jle [larense)

OO0mias 1 HeOpraHuveckas XuMus

2.1

CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIci [leproaudeckoro 3akona [1.11.
MeHnieneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO

U TIPOTHOCTHYECKYIO (DYHKUIUU

2.2

ChopMupoBaHHOCTh YMEHUH XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKHX 37eMeHTOB 1—4 nepuonos [leproanyeckoit cucTeMbl XUMHUECKUX
anemenToB JI.M. MenpeneeBa, MCHONB3ysl MOHATUS «S-, P-, O-3JIEKTPOHHBIC
opOUTANIN»,  «OHEPreTUYECKHE  YpPOBHU», OOBSICHITH  3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMUYECKHUX JIEMEHTOB U MX COCIUHEHUH 10 Mepuojam u

rpynnaM [lepuoanueckoit cucremsl xumudeckux 3aeMeHToB .M. Menneneesa

2.3

CdopMupoBaHHOCTH ~ YMEHHUW  XapakTepu3oBaTh  (ONMHCHIBATH)  0OIIUE
XUMHYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB PAa3IMYHBIX  KJIACCOB,
MOJITBEPKJIATh CYIICCTBOBAHUE TCHETUYCCKOUW CBSI3U MEXKYy HEOPTraHMYCCKHUMH

B€IICCTBaAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBanHOCTH yMEeHUI YCTaHABJIMBATh IIPUHA]JIEKHOCTD
HEOpPraHMYECKUX BEILIECTB M0 MX COCTaBy K ONpeAeNéHHOMY Kiaccy (rpymre)
COeMHEHUH (MpocThle BeleCTBA — METaIbl M HEMEeTaJlibl, OKCHJIBI,

OCHOBAHU:, KUCJIOTHI, aM(I)OTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMupoOBaHHOCTH YMEHHUH HCMOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY JJIS
cocTaBlieHUs (QOpMyJl BEIIECTB U YpPaBHEHUH XUMHUECKUX PEaKIMH,
cucrematnueckyto HomeHkiarypy (IUPAC) wu TpuBHmanmbHBlE Ha3BaHUS
OTJIENIbHBIX HEOPraHUYECKUX BELIECTB (yrapHblil ra3, yriaeKuciablii ra3, aMMHaK,

raméHas u3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJA, MUPUT U IPyTHE)

2.6

CdopmMupoBaHHOCTH ~ YMEHHUW  XapakTepu3oBaTh  (OMHUCHIBaTh)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJITBEPKJIATh CYIICCTBOBAHUE TCHETUYCCKOW CBSI3U MEXy HEOPTraHMYCCKHMH

B€IICCTBaAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYICCKHUX peammﬁ

2.7

CdopMupoBaHHOCTh YMEHHUH IUTAHUPOBATh W  BBIMOJHATH XUMHYECKHUM
SKCIIEPUMEHT (pa3iiokKeHHe MePOKCHIa BOJOPO/ia B MPUCYTCTBUHU KaTaau3aTopa,
OIIPENIEJICHUE CPEAbl PAcCTBOPOB BEILIECTB C IIOMOIIBIO YHHUBEPCAIBHOIO
UH/IWKAaTOpa, BJIMSHUE paA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XHUMHYECKOH
peaxkiuu, peakiuy HOHHOTO OOMEHa, KaueCTBEHHbIE pPEaKIMH Ha cyibdar-,

Kap60HaT- n XJIOpUa-aHUOHEI, Ha KaTHuOH AMMOHUS, pEHICHUC




OKCIEPUMEHTANbHBIX 3agad 1o TeMaM «Mertamns» u  «Hemeramiey) B
COOTBETCTBUHM C TMPaBUJIAMHU TEXHUKHM O€30MacCHOCTH NpU oOpameHuu ¢
BEIIECTBAMH M J1a0OPAaTOPHBIM O0OpPYJOBaHHEM; NPEACTABIATH PE3YJIbTAThI
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHH COOTBETCTBYIOLIMX

peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopMHPOBAaHHOCTh YMEHHIA COONIOIATh MPaBUIa IMOJH30BAHUS XUMHUYCCKOM
MOCYyZIOM W JTabOpaTOpHBIM O00OPYJIOBaHHEM, a TAKXKE MpaBuia OOpaimieHus ¢
BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU IO BBIIIOJIHCHUIO Ha60paTOpHBIX

XUMHWYCCKHUX OIIBITOB

2.9

ChopMUpOBaHHOCTH YMEHUW XapaKTEpU30BaTh XHMHYECKHUE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO TOJyYeHHs] CEpHOM KUCIIOTHI, aMMHaKa, a
Takke cHOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIUMNAX H

OKOJOTHYCCKHUX HpO6JIeMaX XUMHYECKOT'O IMPONU3BOACTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMUPOBAaHHOCTh  TPEACTABICHUH O  XUMHUYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B T[O3HAHUM SIBJICHUU
npupoabl, B (OPMUPOBAHWU MBINUICHUS W  KYJIbTYPHI JIMYHOCTH, €&
(GYHKIIMOHATIBHOW TPAaMOTHOCTH, HEOOXOTUMOM [JIsi pElIeHUs MPaKTUYECKHX
3aa4 M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U

MIPUPOIHON Ccpenie

3.2

ChopMupOBaHHOCT YMEHMHM KPUTHYECKH aHAJIU3UPOBATh XHMHYECKYIO
uH(pOpMallMIO, TOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM

KOMMYHHKAIIUA, CCTh I/IHTepHeT n z[pyrI/Ie)

3.3

ChopmupoBaHHOCT ~ yMeHHIl ~ coOmojaTh ~ HpaBUiIa  KOJOTMUYECKH
1e1eco000pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JAESITEIBHOCTH B LENAX

COXPAHEHHUs CBOETO 37J0POBbs U OKPY’KAIOLIEN PUPOJHON CPEJIbI

3.4

Oco3HaBaTh OIMACHOCTh BO3JEHCTBUS Ha >KMBBIE OpPraHU3MbI ONPENEIEHHBIX
BEIIECTB, MOHMMas cMbIca nokasarens [1JIK, moscHsaTs Ha mpumMepax crocoObI
YMEHBIIEHUS W MPEIOTBPALICHUS WX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M

YCJIOBCKA

3.5

CdopMUpoOBaHHOCTh yYMEHHMH MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MOHSATHUS «MacCOBasi IOJISl BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOILEHH ra3oB
OpY XHMHYECKHUX pPEaKIMsX, Macchl BellecTBa WIM 00BbEMa Ta30B IO
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OFHOTO W3
Y4acTBYIOUIMX B PEaKLMU BELIECTB, TEIIOBOro 3(QeKxTa peakiuy Ha OCHOBE

3aKOHOB COXpPaHCHU MACCHI BCIICCTB, ITPEBPALLICHUA U COXPAHCHUA SHEPTUU




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
10 KIIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHHU

[IpenmeT opraHn4ecKkoi XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOIYYCHUH
11 HOBBIX BEIIECTB U MaTepuajoB. Teopusi CTPOEHUS OpPraHMUYECKUX CcOoeAuHeHHid A.M.

BbytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

CtpykTypHBIC (POPMYJIBI OPraHMYECKHUX BEIISCTB. | OoMONOTHS, M3oMepHs. XUMUIECKast
1.2 CBSI3b B OPraHMYECKUX COEAMHEHMSAX — OJUHAPHBIE U KpaTHbIEe CBA3U. lIpencraBnenue o

KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4eCKHX BCIICCTB

Homenknarypa opraHuyeckux COE€OUHEHHH (cucTeMarudeckas) U TpUBUAIbHBIC

13
Ha3BaHUS Ba)KHEHUIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHUX BCUICCTB

2 YTreBo10posI

AJKaHBI: COCTaB H CTpPOCHHUC, TOMOJIOTHYECKHUI pAd. MetaH u 3TaH — HpOCTCﬁH.IHG
2.1 NpeaACTaBUTCIN AJIKAHOB! (1)I/I3I/I‘ICCKI/I6 U XMMHUYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U

TOpEHUs ), HaX0XAEHUE B IPUPOJIE, TIOJyUEHUE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM PAll. DTUIIEH U MPOIUJIEH — IPOCTEMIINeE
99 MPEJICTAaBUTENN ATKEHOB: (PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakuu THIPUPOBAHUS,

TaJJOrCHUpOBaHWsA, THUApaTallkuH, OKHCICHHA U HOJ'II/IMepI/IBaHI/II/I), MOJIYUYCHHUEC U

IMPUMCHCHUEC

53 Ankanuensl: Oytaauen-1,3 u metmiOyraguen-1,3: ctpoeHue, BaKHEHIINe XUMUYECKUE

CBOMCTBaA (peaKI_II/I}I HOJII/IMepI/ISaI_[I/II/I). HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U pC3UHbI

AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTHMUECKHH psii. ALETHIeH —
94 OPOCTEUIINKA MPEJCTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U XUMHUYECKHUE
cBOMcTBa (peakuuM THIPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIpaTallid, TOpPEHus),

MOJIYYCHHEC U ITPUMCHCHUC

Apenbl. benzon: cocraB, cTpoeHue, (GU3NYECKHEe W XHUMHYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBaHUSI W HUTPOBaHHUA), MOJy4YeHHE U TpUMeHeHue. Toayonl: cocTas,
2.5 CTpoeHue, (U3NYeCKUe M XHUMHUYECKHE CBOMCTBAa (peakludu TalloreHUPOBAHUSA U
HUTPOBaHUs), MOJyYEHUE U NpUMEHEHUE. TOKCMYHOCTh apeHOB. ['eHeTnueckas CBS3b

MCXKAY yTJICBOJOpOAaMHU, IPUHAAICKAIIUMHU K PA3JIMYHBIM KjlacCaM

[IpupoaHble HCTOYHHUKH YTIAEBOAOPOAOB. [IpHpoiHBINA Ta3 U MONMYTHBIE HE(TAHBIE TA3bI.
26 Hedte u e€ npoucxoxnenue. CrocoObl mnepepabOTKH HEPTH: MEpPEroHKa, KPEeKUHT
(TepMuyUecKHi, KaTaauTUuecKuil), mnuponu3. IlpoaykTbl mnepepaboTku HePTH, HUX

MNPUMCHCHUC B IIPOMBINUICHHOCTH U B 6BITy. KamenHbIit yYrojib U TPOAYKTHI €ro




nepepadoTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4YC€CKUEC COCANMHCHU A

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpOoeHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (pEeakluu C aKTUBHBIMU MeETaUIaMH, TajJOor€HOBOJOPOIAMH,
ropeHue), npuMeHenre. BoaopoaHbie CBA3M MEXIy MOJEKyjiamMu crnupToB. [lelicTBue
METaHOJIa U 3TaHOJIa Ha OPraHU3M 4yeloBeKa. MHOrOaTOMHBIE CIIMPTHI. DTUJIEHTJIUKOIIb U
[JIMLEPUH: CTpoeHHe, (U3NYECKHe U XUMHUYECKHEe CBOICTBa (B3aMMOJEWCTBUE CO
HIEJIOYHBIMH METaJUIAMH, KaueCTBEHHAsI Peakllvsi Ha MHOTOaTOMHBIE cupThl). [elicTBue

Ha OpraHuv3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TIIMIOCpruHa U OTUJICHIJIMKOJIA

3.2

@DeHOoM: CTpOeHUE MOJICKYNbl, (DU3MYECKHEe M XHMHYECKHE CBOWCTBA. TOKCHYHOCTH

¢denona. [Ilpumenenue penona

3.3

AJII:I[GI‘I/II[I)I N KCTOHBHI. q)OpMaJII)ILGFI/II[, AlCTAIBACTUA: CTPOCHUC, (1)I/ISI/IT-IGCKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_II/II/I OKHUCICHHUA KW BOCCTAHOBJICHHA, Ka4CCTBCHHBIC

peaKHI/II/I), MNOJIY4YCHHC U [IPUMCHCHUC

3.4

OOHOOCHOBHBIE MpeeTbHbIE KapOOHOBBIE KUCIOThL. MypaBbUHAs U YKCYCHAas KUCIOTHI:
cTpoeHue, (pu3nveckre U XMMHUECKHUEe CBOICTBa (CBOMCTBA, O0IIMe Ui Kilacca KUCIOT,
peakiusi srepuduUKaIuu), ToJydeHHe U mnpuMeHeHue. CrTeapuHOBasi M OJICMHOBAS
KHUCJIOTHI KaK TMPEACTABUTENM BBICHIUX KapOOHOBBIX KHUCJIOT. Mblla KaK COJM BBICIIUX

Kap6OHOBLIX KHCJIOT, X MOIOLICC HeﬁCTBHC

3.5

CrnosxHble 3(upbl Kak POU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MApONH3 CIOKHBIX 3(PUPOB.

Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosornyeckas posb KUpoB

3.6

VYrneBonbl: cocTaB, KiaccuUKaIUs yriieBo0B (MOHO-, TU- U TIoyiucaxapuasl). [mroko3a
— TpoCcTEeHIIMHA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJIEKYJNbI, (U3HUECKUEe WU
XMUMHUYECKHe CBoicTBa (B3aumopeictBue ¢ ruapokcunom Meau(ll), oxucnenue
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3BI),
HaX0XJEeHUE B IMpHUpOJE, NMpuMeHeHue, ouonoruueckas posb. dortocunres. dpykrosza
Kak M30Mep TIoKo3bl. Kpaxman u 1emnrono3a Kak OpuUpojHble monuMmepbl. CTpoeHue
Kpaxmasia ¥ IeJuTtoo3bl. Pu3ndyeckne U XMMHUYECKHEe CBOMCTBA Kpaxmaia (THIpOJU3,

KauC€CTBCHHAsA pCaKknus C I/IO}IOM)

A3oTcoaepkaie OpraHuIeCcKue COSTMHEHUS

4.1

AMUHOKHCIOTH Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Ousuueckue u
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpuUMepe IMMIMHA). bruonornueckoe 3HaueHue

aMHUHOKHUCIOT. IlenTtuasl

4.2

benkn xak OPpUPOAHBIC BBICOKOMOJICKYJIIAPHBIC COCAUHCHUA. HepBI/IqHaﬂ, BTOpHUYHAasA U
TPETUYHAA CTPYKTYpPa 0ckoB. XMMHUYECKHE CBOMCTBA OCIKOB: ruapoJmn3, ACHaTypanusd,

KauCCTBCHHBIC PCAKIIUU HA Oenku

BrICOKOMOIEKYIISIPHBIE COCIUHEHUS




5.1

OCHOBHBIE TOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMEp, IMOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb IIOJIMMEPU3ALUM, CPEOHSIS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECJUHEHUN — MOJMMEpH3alus U

IIOJIMKOHACHCAII U

5.2

:‘)KCHepI/IMCHTaHBHBIC MCTOABI U3YUCHHA BCUICCTB U UX HpCBpaH.[CHHfIZ O3HAaKOMJICHHE C
O6p33].[aMI/I IMpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ILTaCTMAacCC, KaydyKOB. HOJ’Iy‘{CHI/Ie

CUHTETUYECKOIO KayuyyKa U PE3UHBI

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

XuMuyeckuit snemMeHT. AToM. Sapo aroma, HM30TOMBL. OIEKTPOHHAs 00OJIOYKA.
DHepreTHyeckue YpOBHH, IOAYPOBHU. ATOMHbIE OpOUTanmd, S-, P-, d-dJIEMEHTHI.
Oco0eHHOCTH pacrpeesieHus] JIEKTPOHOB M0 OPOUTAISIM B aTOMaX JJIEMEHTOB TIEPBBIX

YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOHPHUTYpaIHsI aTOMOB

1.2

[Iepnonnueckuii 3akoH u Ilepmoanueckas cucremMa XHMHYECKUX 3ieMeHTOB JI.M.
MengeneeBa. Csi3b nepuoauveckoro 3akoHa u llepnoanueckoil cucTeMbl XMMHUECKUX
snementoB JI.MI. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XHMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH
IPOCTBIX W CJOXKHBIX BELIECTB IO IpynmnaM M nepuoiaMm. 3HaYEHHE NEePUOAMYECKOTO

3aKOHa B Pa3BUTHH HAYKH

1.3

Crpoenue BemecTBa. XHUMHUYECKass CBs3b. Buabl XuUMUYecKOW CBSI3U (KOBaJleHTHAast
HEMoJIsipHasl M TMOJIApHAs, WOHHAs, MeTajyinyeckas). MOHBI: KAaTHOHBI M aHHUOHBI.
MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-

akIenTopHsbIi). Bonopoanas cBs3b

14

BanenTHOCTS. SJICKTPOOTpI/ILIaTeHBHOCTB. CreleHb OKUCICHUS

1.5

BemecTBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT THIA
Kpuctajuimdecko pemérku. Ilonsatme o paucnepcHbIXx cucrteMax. VICTMHHBIE W

KOJUIOMIHBIC PACTBOPHI. MaccoBas 1071 BelllecTBa B pacTBOpC

1.6

Knaccudukanus Heopranuyeckux coeauHeHud. HomeHkiaTypa HeOpraHu4yecKux

BCIICCTB

1.7

Xumunyeckas peakuus. Kiaccupukanuss XMMHUECKUX peakUuil B HEOPraHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPaHEHHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U

MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PECAKIIHUAX




1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OO6parumbie peakuu. XUMHUYECKOe paBHOBecue. PaKTOPHI, BIUSIOUIME HA COCTOSHUE

xumuueckoro pasHoBecus. [Ipuanun Jle [larense

1.10

OnekrponuTryeckas auccormanus. CunbHble W ciadble 3eKTpodauThl. Cpema BOIHBIX

PacTBOPOB BELIECTB: KHCasA, HEHTpalbHas, meno4yHas. Peakiuu noHHOro ooMeHa

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnbl. Ilonoxkenue nHemerasioB B Ilepuoandeckoil cucreMe XUMHYECKUX
anemenToB /.M. MenneneeBa 1 0cOOEHHOCTH CTpOoeHHUsI aToMOB. Du3nyecknue cBoWCTBa
HEMETaJUIOB. AJUIOTPOIHsI HEMETaUIoB (Ha mpuMepe Kuciopoja, cepsl, docdopa u

yriiepojia)

2.2

XYMHYECKHE CBOWCTBAa BaXHEHMIIMX HEMETAIOB (TaJIOT€HOB, cephl, a3oTa, (ocdopa,
yriiepojia U KpPEeMHUsI) M UX COCOUHEHUU (OKCHIOB, KHCIOPOICOACPKAIINX KHUCIIOT,

BOJIOPOJHBIX coeMHeHni). [[ppuMeHenrne BaKHEUITNX HEMETAIUIOB U UX COSIUHEHUN

2.3

Meramnsl. [lonoxenue meramioB B Ilepuogudeckoit cucteMe XMMHUYECKUX JIEMEHTOB
A.N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB METaJLIOB.
Ob6mue ¢uznueckue cBoicTBa MeTa/IoB. CIIaBbl METAIUIOB. DIEKTPOXUMHUYECKUHA Psif

HaHpH)KeHI/Iﬁ MCTAlJIOB

2.4

XVUMUYECKHUE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kanuil, KamblUi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKeTIe30, Me/Ib) U UX coequHeHu. OOmue crnocoob! MoIy4eHus

MeTasuioB. [I[puMeHeHrne MeTaIoB B OBITY M TEXHUKE

2.5

I'eneTmueckas CBI3b HEOPTraHNYCCKUX BCHICCTB, IPUHAAJIC)KAIIUX K Pa3JIMYHBIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B OOECHIEYEHHHM OSKOJOTUYECKOW, DHEPreTUYeCKOW ¢  IHIINEeBOU
0€30MacHOCTH, pa3BUTUU MEAUIIMHEI. [[OHITHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U

XUMHUYCCKUX peaKL{I/II\/’I

3.2

[IpencraBinenuss 00 O0OIMMX HAyYHBIX MPUHIMIAX POMBIIUIEHHOTO IMOJIYYEHHS
BOKHEUINUX BeleCTB. UYeloBeK B MHUpE BEIIECTB W MaTepUaloOB: Ba)KHEWIIUE
CTPOUTEIIbHBIE MaTepHuabl, KOHCTPYKLIMOHHBIE MaTe€pUalbl, KPACKH, CTEKIIO, KEpaMHUKa,
MaTepuanbl Uil AJEKTPOHHMKH, HAHOMAaTEpHaJlbl, OPraHWYECKHE W MHUHEPAIbHbBIC

yaoOpeHus

3.3

Xumus u 30pPOBLEE YCIIOBCKA: ITpaBHJIa HCIIOJbB30BaHUA JICKAPCTBCHHBIX IIPCIIapaTosB,
ImpaBujia 0e30IMaCHOTO HUCIOJIb30BaHUS npemnaparon OBITOBOM XUMHH B HOBCCI[HGBHOﬁ

KHN3HHU




YUYEBHO-METOJUYECKOE  OBECIEYEHUE  OBPA3OBATEJBHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
la6puenssu  O.C. xumus 10 ximacc: y4eOHHMK Juis  0OIIE0Opa30BaTEIBHBIX
opranuzanuii: 6azoBeiii ypoBeHb / ['abpuensu O.C., OctpoymoB WU.I'., Cimanko C.A. - 5-¢
u31., nepepad. - M.: Ilpocsenienue, 2023.
INabpuensa  O.C. xummsa 11 kmacc: yueOHUK i oOmieoOpa3oBaTeIbHBIX
opranu3zanuii: 6azoBeiii ypoBenb / ['abpuensn O.C., OctpoymoB N.I'., CnankoB C.A. - 5-¢
u3 ., nepepad. - M.: [Ipocsemenue, 2023.

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA

H.B. lllupmmua Xumus. 10-11 knaccel: ”HAMBHAYaIbHBIA KOHTPOJIb 3HAaHUM. KapTouku-
3aJaHus. Yuureis, 2023,

VYpoku xumuu B 10 kiacce: 6a30BbIil ypOBeHb: METOAUYECKOE Mmocobue Kk yueOHuky O.
C. Tabpuensna, . I'. Octpoymona, C. A. Cnankosa / —M: Ilpocsemmenne, 2023.

VYpoku xumuu B 11 kiacce: 6a30BbIil YpOBEHb: METOAUYECKOE Mmocodue K yueOHuky O.
C. T'abpuensna, . I'. Octpoymona, C. A. Cnankosa / —M: Ilpocsemmenne, 2023.

[Toypounsie pazpadorku no xumun. 10 kiacc (K YMK O.C. TI'abpuensna (M.: Ipoda))
I'opkosenko M. 0. / Uatepmeauarop, 2021.

A.M. CumoHoBa. /Inaraocrudeckue TecThl o xumuu it 10-11 kmaccos, 2017.

Kazannes FO.H. Xumus. 10 kinacce. «KoHCTpyKTOp» TeKyIIero KoHTposs, 2016.

H.H. I'apa Xumus. Metonudeckoe nocodue ans yuutens Ypoku B 10 kimacce: mocoOue
JUId yuuTesen ooueo0pa3oBaTenbHbIX yupexaeHuil. — Mocksa «IIpocsemenue», 2015.

Panmenxuit A.M. Xumus. 10—11 knaccel. Iunaktuyeckuii marepuai, 2015.

I'apa H.H., I'abpycesa H.1. Xumus. 10—11 knaccsl. 3agaunuk ¢ «Ilomomunkom», 2015.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET
http://www.chemnet.ru T"azera « Xumus» u caiT ais yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Enunas xomtekuus LIOP: [IpenmeTHas KoJeKIust « XUMUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HBIC
sKkcriepuMeHThl: XuMus. Komrekius Poccuiickoro o0mmeo0pa3oBaTesHOTO opTaia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickast ouMiraa MKoJIbHUKOB IO XUMUHU
http://www.chemistry.ru JIucranmuonHaas OJIMMIIHAA 1o XUMHUH:
TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTeNbHbIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry /Tucranmnuonubie
IBPUCTUICCKUE OJIUMITAA/IBI IO XUMHH
http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus
http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoit
http://www 104.webstolica.ru Knaccudukanus XuMudeckux peakiuii
http://classchem.narod.ru KouTpen — Xumus a5 BceX: y4eOHO-UHPOPMAITUOHHBIH CaiiT
http://www. nanometer.ru OnnaitH-cipaBo4HUK XuMH4Ieckux dnemenToB WebElements
http://webelements.narod.ru TTonyaspHas OnOIMOTEKa XUMUIECKHUX JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cipaBOYHBIE MaTEPUAIIBI IO XUMHHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupryanpHas XuMu4ecKas IIKOJIa»
http://maratakm.narod.ru Caidt «Mup XUMHUI»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.edu.yar.ru/russian/cources/chem XumuueckuitmopranChemPort.Ru



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg

http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru: yueGuble W crpaBOYHBIE
MaTepHaIbl

http://www himhelp.ru Xumus: Matepuansl « Bukuneann» — cBOOOHON SHITUKIONEIUN

http://ru.wikipedia.org/wiki/Xumus Xumust 11 BceX: WUTFOCTPUPOBAHHBIC MATEPUAIIBI TI0

o01eit, opraHu4ecKON 1 HEOPraHMIECKON XUMHH

http://school-sector.relarn.ru/nsm Xumust u sxuzab — XX| Bek: Hay4yHO-TIOMYJSPHBINA

KypHaI

http://www.hij.ruXumo3a: coobiiecTBo yunteneit xumuu Ha noprane «CeTb TBOPUYSCKUX
yuuTenen»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [lIkonsHHKaM
0 XMMHH: CAUT XuMuueckoro daxkymnprera Antl'Y
http://www chem.asu.ru/abitur DnekrponHas OnONIMOTEKA MO XUMUU U
TEXHHUKE
http://rushim.ru/books/books.htm DnextponHas OHOIMOTEKA YYEOHBIX MaTEPUANIOB
o xumun Ha nopraine Chemnet
http://www.school2.kubannet.ru Dunuknonenus «IIpupona Hayku»: Xumust
https://www.google.com/url?g=http://elementy.ru/chemistry&sa=D&usg=AFQ]CNHIiTdh
UtOyl4xbizaeBebdanvH_Q

MATEPHAJBHO-TEXHUYECKOE OBECHEYEHME OBPA3OBATEJIBLHOI'O
MPOLIECCA:

Ne MatepuanbHO — TEXHUYECKOE OCHAIleHNe KaOWHeTa XUMHN

1. 1. APM yuuTtens ¢ 10ocTynoMm kK cetd MHTepHeT.
CocraB KOMILIEKTa

APM yuurens:

° IIK;

. MOHHTOP, MBIIIIb, KJIABUATYPa, KOJTOHKH, HAYITHUKUA C MUKPO(OHOM;
o Web- kamepa;

o IIPUHTED;

® ICTOYHUK Oecriepe0oMHOro MUTaHus.

o CKaHep.

2. Meobenb:

- CTOJI yuuTens — | mr;

- cTyn yuutens — 1 wmr;

- CTOJI y4eHUYECKUH — 9 1T;

- CTyJI yueHn4eckuil — 18 mr;

- CTeJIIaXX KHKHBINA — 2 IIT;

- ceitd — 1 .

3. Jlocka mkojbHas — 1 ImiT.

4. JleMOHCTpaIMOHHOE 000PYAOBaHHUE 10 XMMHU.

5. JleMoHCTpalIOHHBIE MJIaKaThl IO XUMHUH.

6. [leyaTHble U ANEKTPOHHBIE yueOHbIEC U3TAHNUS.

7. IleyaTHpIe AUAAKTHYECKUE U YIE€OHO-METOIUUECKUE HU3aHUS.
8. BupryanbHas xumuueckas aboparopus 8-9 kiacc.



https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q

KPUTEPUU N HOPMbI OIEHUBAHUA OBYYAIOIIUXCA ITO ®I'OC 000
OueHnuBaHne yCTHOTO OTBETA

OtmeTka «5»
*  JIaH MOJIHBIA U MPABUJIBHBIA OTBET HA OCHOBAHUM U3YUYEHHBIX TEOPHIA,
* MaTepua’g  M3JIOKEH B  ONPEICICHHOMW  JIOTUYECKOM  MOCJEeA0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.
*  OTBET CaMOCTOSATEJIbHBIN, BO3MOXHA OJIHAa HECYIIECTBEHHAs OIIMOKa.
OtmeTka «4»
*  JIaH MOJIHBIA U MPABUIBHBIA OTBET HA OCHOBAaHWU U3YYEHHBIX TCOPHUIA,
* Marepuai U3JI0KEH B OIMPEIeICHHON OCIeI0BATEILHOCTH,
*  OTBET CAMOCTOSTEIILHBIMH,
* JIONyILIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKHU, UCIIPABICHHbIE 110 TPEOOBAHUIO YUUTES,
WJIH JTaH HETIOJHBIM U HEYETKHUI OTBET.
Otmerka «3»
* JIaH TIOJIHBIM OTBET, HO MPH 3TOM JOIMYyIIeHA CYIIECTBEHHas OMIMOKAa. WU OTBET
HETOJIHBIN, TOCTPOEH HECBS3HO.
OtmeTka «2»
* 0TBeT OOHApY>KUBAET HETIOHUMAaHNE OCHOBHOI'O COJIEpKaHUs yueOHOro MaTepuana,
* JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPBIC yUAIIUHCA HE MOXXET UCIPABUThH MPHU
HaBOJSILIUX BOMPOCAX YUUTEIIA.
Ormerka «1»
* OTCYTCTBHUE OTBETA.

OueHnBaHue MICbMEHHBIX PAGOT KKOHTPOJbHBIX PadoT)
OT1merka «5»
* JaH IOJHBIM OTBET HAa OCHOBE W3YYECHHBIX TEOpPHUM, BO3MOXHA HECYIECTBEHHAs
omnoka4
* BbIIOJHEHO 96 - 100 % paboTshl.
OT1meTKa «4»
* JIOyCTMMa HEKOTOpas HENOJHOTa OTBeTa, MOXET ObITh He Oosee JABYX
HECYIIECTBEHHBIX OLINOOK.
*  BBINOJHEHO 76 - 95 % paboThI.
OT1meTka «3»
* paboTa BBINOJHEHA HEMOJIHO UMeeTcs He Oojiee OHOM CylIecTBEHHON OMMUOKHU U 2-3
HECYIIIECTBEHHBIE,
*  BBIMOJHEHO 55 - 75 % paboThl.
OTmeTka «2»:
*  HMMeEeTCs] HECKOJIBKO CYIIIECTBEHHBIX OLIHOOK.
*  BBINIOJTHEHO MeHee 55 % paboThI.
Ot1MmeTka «1»:
* paboTa He BHITIOJIHECHA.

OuenuBaHue TeCTOBBIX padoT
Tect 13 5 BOOPOCOB (TEKYIIUI KOHTPOJIb)
OT1MeTKa «5»

* HET OIHOOK
OT1MeTKa «4»

* JIONyIIEHa OJ{HA OLTHOKA.
Otmerka «3»




*  JIOTMYIIEHO 2 OIINOKH.
OtmeTka «2»

*  JIOMYIIEHO 3 OIIMOKH.
Otmerka «1»

* paboTa He BHITIOJIHCHA.
Tect u3 10-15 BonpocoB (IeprOAMYCCKUN KOHTPOJIE)
OtmeTka «5»

* nano 91 - 100 % npaBUIIbHBIX OTBETOB.
Otmerka «4»

* gano 81 - 90 % npaBUIBLHBIX OTBETOB.
Otmerka «3»

* gano 60 - 80 % npaBUILHBIX OTBETOB.
OTtmeTka «2»

* naHo meHee 60 % mpaBUIILHBIX OTBETOB.
OtMeTKa «1»

* paboTa He BBINMOJHCHA.
Tect u3 20 -30 BOOpOCOB (UTOrOBBIM KOHTPOJIb)
OtMeTKa «5»

* gano 91 - 100 % npaBUIIbHBIX OTBETOB.
OtMeTKa «4»

* gano 81 - 90 % npaBUIBHBIX OTBETOB.
OtMeTKa «3»

* gano 60 - 80 % npaBUIBLHBIX OTBETOB.
OTtMeTKAa «2»

* naHo meHee 60 % mpaBUIIBLHBIX OTBETOB.
Otmerka «1»

* paboTa He BHITIOJIHECHA.

OueHka yMeHHM# peliaTh pacyeTHbIE 3a1a4u
OtmeTka «5»
* B JIOTHYECKOM PACCYKJCHUU M PEIICHUU HET OMIMOOK
Otmerka «4»
* B JIOTHYECKOM PACCYKJCHUU M PEIICHUU HET CYIIECTBEHHBIX OIMUOOK,
* JIOMYyIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OLTHOOK.
Ormerka «3»
* B JIOTHYECKOM PACCYKJIECHUU HET CYIIECTBEHHBIX OLTHOOK,
*  JIONyCKAaeTCs CYIIECTBEHHAS OIMOKA B MATEMAaTHUECKUX pacueTax.
OTtmeTka «2»
*  HMMEIOTCS CYIIECTBEHHBIC ONIMOKH B JIOTHYECKOM PACCYKICHUHU U PEIICHUN
Otmerka «1»
* OTCYTCTBHEC OTBETA Ha 3aJIaHUE.

OuneHka BbINOJTHEHNS NPAKTHYECKUX PAadOT 10 HHCTPYKIUH
[IpakTuyeckre pabOThI MO XMMHUHU BBIMOJHSAIOTCS B TETpausix IS MPAKTUYECKUX
pabot. [Ipu oneHMBaHUM OTYETA MO BBIMOJIHEHUIO MTPAKTUUYECKON paboThl 0c000€ BHUMaHUE
YIAEISAETCS KaYeCTBY U IOJHOTE CAMOCTOATEIbHBIX BBIBOJOB YUEHHUKA.
KonnuecTBo npaktudyeckux paboT onpeieneHo B IporpamMmme.
B Tedenue yueOHOro rosia TeTpaau Uil MIpaKTUYECKUX pabOT XPAHUTCS B LIKOJIE.
OT1merka «5»
*  SKCIIEPUMEHT BBIIIOJIHEH NOJHOCTHIO. Clienanbl MpaBUiIbHbIE HAOMIOICHNS U BHIBOJIBL,
* DOKCIEpPUMEHT OCYLIECTBICH IO IJIaHy, C y4€TOM TEXHUKU O€30MacHOCTH HIPaBUII



paboTHI C BEIIECTBAMHU U TPUOOPAMHU,

* TMPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBbIC YMEHUS (TIOICPKUBACTCS YUCTOTA paboUyero
MecCTa, MOPAIOK Ha CTOJIe, SKOHOMHO UCIIOJIb3YIOTCS PEaKTUBBI).

* JIONYyIIEHBI He 00JIee IBYX HECYIECTBEHHBIX OMMOOK MpH 0hOPMICHHH PAOOTHI.

OTmeTka «4»

* OKCIEPUMEHT BBITIOJHEH HEMOJHO WJIM HAONIOMAIOTCS HECYHICCTBCHHBIE OIIMOKH B

paboTe ¢ BeleCTBaMH U MPUOOpaMH.
OT1MmeTka «3»

*  OTBET HEMOJIHBIHI, paboTa BHINIOJHEHA MPABUIBHO HE MEHEE, YeM HAIIOJIOBUHY,

e JIOMyIIeHa CyIIeCTBEHHas omwubOka (B XO0Je OSKCIepUMEHTa, B OOBSICHCHHH, B
opopmiiennn pabotel, mo Th npu pabore ¢ BemecTBaMu U MPUOOpPaMH), KOTOPYIO
yUaluiicsi UCIpaBIsIeT Mo TpedoBanuto yuutens. Jlomyckaercs opopmiieHre padoThI
0€3 3amucu YpaBHCHUH PEaKIIHiA.

*  DKCIEPUMEHT ITOJTHOCTBIO BBITIOJHEH B COOTBETCTBUU C HMHCTPYKIIMSIMH U TIPABHIIAMU
TEXHUKH 0€30MMacHOCTH, HO paboTa He 0(OpMIICHA.

OT1MmeTKa «2»

*  BBINIOJIHEHO MEHEE MOJIOBUHBI PaOOTHI;

e JOmMyUIeHbl JABE WU Ooyiee CYLIECTBEHHBbIE OIIMOKM B XOJA€ OKCIEPUMEHTa, B
o0BsicHeHNH, B odopmieHUH pabdoTel, mo Th mpu pabore ¢ BemecTBaMu H
npubopaMu), KOTOPbIE YUAIIUHCS HE MOXKET UCIIPABUTh.

OT1meTka «1»
* pabora He BBIOJIHEHA,
* IOJHOE OTCYTCTBHE IKCIIEPUMECHTAILHBIX YMCHHU.

Ouenka yMeHUH peliaTh IKCIePUMEHTATbHbIE 321241
[Ipn omeHke 5TOro yMeHHs CJeIyeT Yy4YWUThIBaTh HAONIOACHUS YUYUTENs |
MIPEAbSIBISIEMbIC YUAIIIUMCS PE3YJIHTAThl BBHITTOJIHEHHS! OTIBITOB.
OtmeTka «5»
* IUIaH peUIeHUs 33/1a4d COCTABJICH MPABHIIBHO,
* OCYIIECTBJICH MOA00pP XMMHUYECKUX PEAKTHBOB U O0OOPYIOBAaHMS, OSKCIIEPUMEHT
BBIIIOJIHEH MOJHOCTHIO,
* JIaHO IOJHOE OOBSICHEHHE U CJIeJIaHbI BHIBOIBI.
Otrmerka «4»
* IUIaH PEUICHHs COCTABJICH MPABUIBHO.
*  OCYUIECTBJICH MOI00p XUMHUYECKUX PEAKTUBOB U 00OPY/I0BAHMS,
*  DHKCIEPUMEHT BBINIOJIHEH MMOJTHOCTHIO,
* JOMyHIeHO He 00Jiee IBYX HECYIIECTBEHHBIX OITMOOK (B OOBSICHEHUH U BBHIBOJIAX).
Otmerka «3»
* TUTaH PEUICHUs COCTABJICH MPABWIBHO,
*  OCYIIECTBJICH MMOAO0p XMMHUECKUX PEaKTUBOB U 000PYA0BaHUS,
* DKCIIEPUMEHT BBHITIOJIHEH HE MEHEee, YeM HaroJOBUHY, IOMYIIeHAa CyIIeCTBEHHAs
omnOka B 0OBSICHEHUH U BBIBOIAX,
* DKCIEPUMEHT BBITIOJIHEH IMOJHOCTHIO, OTUET HE COCTABJICH
e JIOMYIICHBbl HApYyHICHHWs TEXHUKH O€30MacHOCTH, OKCIEPUMEHT BBIOJIHEH
MOJTHOCTBIO, CJIeTIaHbl HECYIIIECTBEHHBIE OMMOKH B OOBSICHEHUH U BBIBOJIAX.
OTtmeTka «2»
e JomyuieHsl 1Be U Oosiee OmMOKM (B IUIaHE pEHICHMs, B MOA00pPE XHUMHUYECKHX,
PEaKTUBOB U 00OPYI0BaHUS, B OOBbSICHEHUHU U BBIBOJAX).
* JIONMyIIEHBI HAPYIICHHS TEXHUKU 0€30TTaCHOCTH
Otmerka «1»
* 3aJaya HE pelieHa.
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