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HOACHUTEJBHASA 3AIIMCKA

[IporpaMmMa o XuMuM Ha ypoBHE CpeaHEro oduiero ooOpazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuU B
Poccuiickoit ®denepanun», TpeOOBaHHI K pe3yibTaTaM OCBOCHHS (deaepaabHOM
oOpasoBarenpHON TporpamMmbl  cpemHero obmiero ob6pasoBanus (POII COO),
npeacTaBieHHbIX B PefepaibHOM TOCYJapCTBEHHOM 00pa30BaTENbHOM CTaHIApTe
COO, c¢ yuérom KoHmenmuu mnpenojaBaHusi y4eOHOTO IpeaMera «XHUMHUS» B
oOpa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepannu, peajn3yomux OCHOBHbIE
oOpa3oBaTeyibHbIE NPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruum pa3BUTHS
Bocniutanus B Poccuiickoit @enepannn Ha nepuor 1o 2025 roga» (Pacnopsbkenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY NOJIXOJOB K pa3pabOTKe MpOrpaMMbl 10 XHWMHHU, K OIPEAEICHUIO
oOuieil crpaTerun oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUA OOYYArOIIMXCS CPEACTBAMU
yuyeOHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHuenrtyansHbele mnoioxkenns GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp’KaHMs, Pe3yJbTaTOB OOy4YeHHUS U TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3alvK, SBISETCS HEOThEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO  CHOYKHAT 3aBEpUIAIONIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOIIEM €My ©Oa30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYLIUX
LIEJIOCTHOM CHCTEME XUMHUYECKOro 00pa3oBaHMs. DTH LEHHOCTU KacaroTCs MTO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIECH KyJIbTYphl YEJIOBEKa, a
TaK)K€ SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO M TPUPOAHOU
cpene. Peanusyercs xumuyeckoe oOpa3oBaHUE OOYyYarOIIMXCS Ha YPOBHE CPEIHErO
o0uiero oOpa3oBaHusl CPEACTBAMH Yy4eOHOro MpeaMera «XHUMHUA», COAEpKAHHE U
OCTPOEHUE KOTOPOTO OMpENEICHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHELMPUKU
HAayKd XUMHUHU, €€ 3HA4YeHHs B MO3HAHMM NPUPOABI U B MaTEPUATbHON KU3HU
oOlIecTBa, a Takke ¢ YYETOM OOIIMX IeJel M NPHUHIMIOB, XapaKTepU3YHOIINX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeJHero oOiiero odpa3zoBanus B Poccuiickoii
denepanum.

XuMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WMIpaeT 0CcO0Yyl0 poJib B
COBPEMEHHOM LIMBUIIM3ALMHU, B CO3IaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJIECHUS, B
CO3/IaHHE€ LEJIOCTHOTO IMPEACTaBICHUS 00 OKpYXKAIoIIeM MHpEe Kak O €IWHCTBE
IpUPOJBI U YEJOBEeKa, KOoTopoe (opmupyeTrcs B XMMHUM Ha OCHOBE NMOHHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aAUMOCBS3M MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aUMOJEHCTBYSI C JAPYTMMU €CTECTBEHHBIMH HayKaMH, XHWMHS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHN KYJIbTYPhI, HEOOXOIUMBIM YCIOBHEM YCIEITHOTO
TpyJa W KU3HM Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XUMHUA Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHMI HampaBjieHa Ha pelleHue
[JI00ANBbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSl 4YEJIIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBMM ¢ OOmMMMH UEISIMH W TNPUHIUIAMH CPEIHErO OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl ypOBEHb
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOJTOTOBKY
oOyyJaronmxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHHS B )KM3Hb COLIMYyMa, MMPOIOJDKEHHUS 00pa30BaHUsI B Pa3IUYHbBIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XUMHsD» — SBISAIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumus» u «OOmas W HEOpPraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUs KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAQHUW MO HEOPraHWYECKOW XMMUHU (C BKJIIOUCHHEM 3HAHUU U3 OOIIEH XUMUU) U
opraHnueckoil xumuu. OOpMUpPOBAHHE IJAHHOW CUCTEMbl 3HAHWI TMPU U3YUYECHHUU
npeaMeTa 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHu4eckass Xumus» cPopMUpoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHI0 Y4YeOHOro Marepuaia U OOyCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMPENETEHHBIX TEOPETUUECKHUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOil XMMUHU BEILIECTBA pACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHUSI OPraHUYECKHX COEIMHEHUH, a TakKe Ha ypOBHE
CTEPEOXHUMHUYECKHUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BeliecTB. CBeIeHUS
00 M3y4yaembIX B Kypce BEIIeCTBaxX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB IO
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COEIMHEHMHA. B Kypce OpraHumdeckoil XUMUU
MOJIy4YarT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHUs
MepBOHAYANIbHBIC TIPEACTABICHUSI O XUMHUYECKOM CBSI3M, KiIacCU(DUKAIIMOHHBIX
IPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peakuu.

[lon HOBBIM yrjaoM 3peHuss B mpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs UW3YYEHHBIH Ha ypOBHE OCHOBHOro 001ero oOpa3oBaHuUs
TEOPETUYECKU Marepuan U  (PaKTOJIOrMYECKHME CBEJCHHMS O BEIIECTBAX W
XUMUYECKON peakmnuu. Tak, B 4aCTHOCTH, B Kypce «OOmas v HeopraHWdecKas
XUMUSD» OOY4alomMMCS TIPEIOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIIH,



rIy0)ke TIOHSATh HWCTOPUYECKOE W3MEHeHue (QYHKIOMM 3TOro 3akoHa — OT
o0oO0maromiei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cuctema 3HaHUNA O Ba)KHEMINIUX BEHIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHus AoMoaHsAeTcs B Kypcax 10 u 11 kimaccoB anemenTamu
colepKaHusl, UMEIOMMMH KYyJbTYPOJOTUYECKUA W TPUKIATHON XapakTtep. OTu
3HAHHUS CIIOCOOCTBYIOT IMOHUMAHHWIO B3aMMOCBSI3M XUMHUU C JAPYTHMMH HayKamH,
PACKpBIBAIOT €€ pOJib B MO3HABATEIHHOW M MPAKTUYECKOW JIESITEIbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U
MPAKTUYECKUX TPUIOKEHUH XUMHHU, MOMOTAIOT BBIMTYCKHUKY OPHUECHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBSI3aHHBIX C XHUMHCH,
KPUTUYECKHA OCMBICIUBATh MH(DOPMAIIMIO U IPUMEHSTH €€ JIJIsl TIOTOJIHEHUS! 3HAHUM,
pEeICHUs] UHTEIJIEKTYalIbHBIX U AKCIIEPUMEHTANILHBIX UCCIEI0BATEeNbCKUX 3a7a4. B
IIEJIOM COJIepKaHUE Y4YeOHOro mpeaMeTa «XUMHUSD JAaHHOTO YPOBHS H3Y4YEHUS
OpUEHTHPOBAHO Ha (OPMHUPOBAHHME Y OOYYAIOUIMXCS MHPOBO33PEHUYECKONW OCHOBBI
Ul TIOHUMaHUs (QIocopCKUX HaeH, TaKuX KakK: MaTepualbHOE CIMHCTBO
HEOPraHUYECKOTO U OPraHMYECKOro MHUpa, 0OYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTh MPUPOIHBIX SIBJICHUH IMyTEM SKCIIEPUMEHTA
W pelieHUus TMPOTHUBOPECUHUH MEXKIy HOBBIMH (akTaMH © TEOPETUYCCKUMH
MPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHHWH IKOJOTUYECKUX MpoOieM, a
TaKKe MpoOsieM cOepekeHUs: SHEPTeTUUYECKUX PECYpPCOB, CHIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEPHUAJIOB.

B mnnanme pemieHuss 3aa4 BOCHUTAHUS, Ppa3BUTUS M COIMAIM3AllUU
oOydJaronmmxcsi MPUHATBIE TPOTPAMMOM IO XHUMHH TIOIXOIbI K OMPEISTICHUIO
comepKaHUsI W  TIOCTPOCHHS TIpeaMeTa MpeayCMaTpuBalOT  (OPMHPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN, UMEIONIMX 0a30BOE 3HAUCHHUE IS PA3TMUHBIX
BUJIOB JIEATEIBLHOCTH: pEIICHUS MpoOJieM, TOuCKa, aHaim3a U 00padoTKH
uHboOpMaIluK, HEOOXOAUMBIX JUIsi TPUOOPETEHUS OMbITa MPAKTUYECKONH U
MCCIIeIOBATENIbCKOM IEITeTbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IIO3HAHWN XUMHUHU.

B nmpaktmke mnpemogaBaHWs XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0o OOIIero oOpa3oBaHUs, MPH ONMPEACICHUN
CoJIepKATEIbHOW XapaKTEPUCTUKU IeJiel M3y4YeHHUs TIpelIMeTa HarpaBlieHuEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpuU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYCCKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
NESATETPHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHECHTOB MHPOBOW KyJbTypbl. C
METOAUYECKOM TOYKM 3PEHUS] TAKOW NOAXOJ K ONPEACICHHUIO UENEeW HW3y4YeHUs
MIpeAMETA SIBJISICTCS BIIOJTHE OMPaBIaHHBIM.

CoryilacHO JaHHOW TOYKE 3PCHHS TJABHBIMU IIEISIMH HM3yYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:



e (QopMupoBaHue CHCTEMBI XHUMHUYECKHX 3HAHUHW KaK  BaKHEHIIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOYeBbIE TMOHATHSA, (PYH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHME s3blKa HAyKH, YCBOCHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (opmHpoBaHHE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX IMO3HAHUS
BELIECTB U XUMHUYECKUX PEaKIUii, HEOOXOAUMBIX JIJIsi TPUOOPETEHHS] YMEHUIA
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SBJICHHUM, UMEIOIINX MECTO
B IIPUPOJE, B IPAKTUYECKON U NTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHH M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM  XHMMHUYECKOTO0  OJKCIEpUMEHTa, COONIOACHUEM  IIPaBUII
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ atuMm, copeprkarenbHas XapaKTEPUCTUKA LEJIed M 3a1ad U3y4deHUs
MpeAMETa B MPOrpaMMe MO XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHM C
HOBBIMU TPUOPHUTETAMH B CHUCTEME CpeaHero obmiero obOpasoBanus. CeronHs B
IpErnoJAaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMIIOHEHTE COJIepKaHusl 00y4UeHHUs, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHHKA
00111e00pa30BaTeIbHON  OpraHu3allii, BIAJACIONIET0 HE HAO0OpOM 3HAHUN, a
(YHKIHMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH M YMEHHUSIMU aKTUBHOTO
MOJIy4YeHUs] 3HAHMM M TPUMEHEHHS HMX B pEaJbHOM JKU3HU [UJISl PEIICHUS
IPAKTUYECKUX 3a/]a4.

B cBs34 ¢ 3TUM NpU U3yYEHUH NpeaMeTa « XUMUSD JOMUHUPYIOIIEE 3HAYCHHE
MpUOOPETAIOT TaKUE LT U 3a7a4H, KaK:

aganTaus oOyYarolMXCsl K YCJIOBHSM JUHAMUYHO PA3BUBAIOLIETOCS MHpPA,
(dopmupoBanue UHTEUIEKTYaJIbHO ~ Pa3BUTOW  JIMYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSTEIbHOMY MPHUHSATHIO TPaMOTHBIX
pPELIEHUII B KOHKPETHBIX >KM3HEHHBIX CHTyalUsX, CBSA3aHHBIX C BEIIECTBAMM M MX
MIPUMEHEHUEM;

dopmupoBaHne y  OOydYarOHIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIETEHLIUI), HMMEIOIIUX YHHUBEpPCAJIbHOE 3HAYCHHE JUIS Pa3IMYHbIX BHUJIOB
JeSTEILHOCTU: peIleHuss MpoOjieM, MOMCKA, aHamu3a W o0paboTkKu HH(POPMAIINH,
HEOOXOAMMBIX JJI MPUOOPETEHUS ONbITa ACATEIBHOCTH, KOTOpAs 3aHUMAET BaXKHOE
MECTO B MO3HAHMM XUMHUHU, a TaKXKe ISl OUEHKU C TO3UIUN SKOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJI0BEKAa U PUPOJIHYIO CPENY;

pa3BUTHE I103HABATENIBHBIX HMHTEPECOB, HHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi: CrnoCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMHM MOTPEOHOCTSMHU, MCIOJb30BATh



COBpPEMEHHBIC WH(OpPMAIMOHHBIC TEXHOJOTHUU JJIA MOWCKA W aHaIW3a ydyeOHOW u
HayYHO-TIOMYJISIPHOM WH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;

dbopMHpoBaHKE U Pa3BUTHE Yy OOYUYaIOMIMXCS ACCOLMATHUBHOTO U JOTHYECKOTO
MBIILJICHUS, HAOII0JaTENbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBbI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUM U MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy  OOydamnmxcsi  yOeXKAEHHOCTM B  T'YMaHHCTHYECKOU
HAMPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B pEHICHUU TIOOAIBHBIX MPOOJIEM
PalMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOMOJIHEHHUS] HYHEPreTUYECKUX PECypCcoB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO
OTHOIIICHUS K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TakKe NPUOOPETECHHS OIMbITa
UCIIOJIb30BAHUSl TIOJIYYCHHBIX 3HAHMM JIJI1 TPUHSATUS TPaMOTHBIX pELIEHUH B
CUTYAIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueGHOM mutane cpegHero o61mero oopa3oBaHus IpeaMeT « XuMus» 6a30BOTo
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu « ECTECTBEHHO-HAYUHbIE TPEMEThD.

OO6miee 4Kciio YacoB, OTBEAEHHBIX ISl U3YyYEHUS XMMHH, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopa3zoBanus, cocrabisieT 68 yacos: B 10 kmacce — 34 yaca (1 gac
B Hefento), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COAEPKXAHUE OBYUEHUA
10 KITACC
OPTAHMYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKOl XUMHHU

[IpeameT opraHM4eckoll XUMHH: €€ BO3ZHUKHOBEHUE, PA3BUTHE U 3HAUECHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TIosIOkKeHUSI. CTPYKTypHBIE (HOPMYIIBI
opraHu4eckux BeuecTB. ['omonorus, nzomepus. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o kiaccuukalMy OpraHUYECKUX BemecTB. HomeHkmatypa
OpraHWYEeCKUX COCIMHEHHMM (CHUCTeMaTHYecKkas) W TPUBHUAIBHBIE Ha3BaHUS
BAXKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCneprUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB W HX MpPEBpallCHUI:
O3HAaKOMJICHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOIIOJEHHE U OIHCAHHE
JEMOHCTPALIUOHHBIX OMbBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuH (IJ1aBjieHue, OOyTIIMBaHUE U TOPEHNE).



Yraesopopoasl

AJIKaHBl: COCTaB M CTpPOEHUE, TOMOJIOTMYECKMH psAx. Meran u 3TaH —
OpOCTEHMIINE MPEACTAaBUTENN aJKaHOB: (PU3MUECKHE M XMMHYECKHE CBOWCTBA
(peakuyMy 3aMelEeHUs] M TOpPEHUs), HAXOXJAECHWE B NpPHUPOJE, MOIYyYEHHE U
IIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, FOMOJOTMYECKUNA PsiA. DTUIEH U IPONUJIEH —
NpoCTeiIe TMPEACTaBUTENN ajJKEeHOB: (PU3MYEeCKHe W XUMHYECKHE CBOMCTBA
(peakuMyu  TUAPUPOBAHUSA, TaJOICHUPOBAHMS, TUApPATallUd, OKHUCIEHUS U
HOJMMEPU3ALINHN ), TIOTYUEHUE U IPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u wmetunOyrtaauen-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOICTBa (peakuusi mnonumepusanuu). l[lomydeHue CHHTETHYECKOIrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM psii. ALIETUIIEH —
OpOCTEHIINN  TMpeACTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (UINYECKUE U
XUMUYECKHUE CBOMCTBa (pEakuuu THAPUPOBAHMS, TajJOr€HUPOBAHUS, TUIpaTalliH,
rOpEHUs), NOJyUYEeHUE U TPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuuy TaJOT€HUPOBAHUSA W HUTPOBAHUS), MOJIyY€HHWE U TpuUMeHeHue. Tonyon:
cocmas, cmpoenue, pusuieckue u Xumuieckue ceoUcmea (peakyuu 2ano2eHuposanus
U HUMPOBAHUs), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas
CBA3b MEXAY YII€BOAOPOAAMH, IPUHALIICKANTUMHU K PA3TUYHBIM KJIaCCaM.

[IpupoaHblE HMCTOYHUKHM YIVIEBOXOPOAOB. IlpupoaHslii ra3 M IOIyTHBIE
HepTsaHble ra3pl. Hedte um e€ mpoumcxoxiaenue. CrocoObl nepepaboTku HepTu:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaluTU4YeCKuil), nuposu3. IIpoaykTsl
nepepaboTKu HEPTH, UX NPUMEHEHUE B MPOMBIILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U IPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABbl M3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KayuyyKoB M pe3uHbl, Koyuiekiuu «Hedtb» u
«YTOnB», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: OJyUYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnpie 3agaun.

Berunciennss mo  ypaBHEHHIO XHUMHYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOJAYKTa PEAKIMUA IO HU3BECTHBIM MAacce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WK MPOAYKTOB PEAKIIUN).

Kucinopoacoaep:xamue opraHudecKkue coeAMHEHU s

[IpenenbHble  OAHOATOMHBIE CHOUPTHL. MeETaHON HW  3TAHOJ: CTPOECHHE,
bu3nYeckue W XHMHYECKHE CBOMCTBA (peakmuu ¢ AaKTHUBHBIMH METaJllIaMH,
rajoreHoBOJIOpPOJIaMHi, TOpPEHHE), TMpUMEHeHHue. BoJIopoaHbIe CBSI3M  MEXIY
MOJIEKYJIaMU CIUPTOB. JIeHCTBHME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJI0BEKa.



MHoroaroMHbie COUPTHI. DTUICHTIUKOIb U TIUUEPUH: CTPOEHHUE, (PU3nUecKue
M XMMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHME CO IIEJIOYHBIMU  METAJUIAMH,
KaueCTBEHHAsl peakiMsi Ha MHOroaTOMHbIE CHuUpThl). JlelicTBMe Ha OpraHusm
yenoBeka. [[puMeHeHre rimmuepruHa U STUIEHTJIMKOJIS.

@deHod: CTPOCHHE MOJEKYNbl, (QHU3UYECKHe U XHUMHUYECKHE CBOICTBA.
Tokcuunocts (penona. [lpumenenue peHomna.

Anpaerunbl u kemousl. DOpMaTBICTHI, alleTANBACTH: CTPOCHUE, (PU3HUSCKHEC
U XMMHUYECKHE CBOMCTBA (PEAaKIMU OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHbIC
peaKiMK), OJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE MpEAeIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbuHasi U yKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKUE U XMMHUYECKHE CBOWCTBA (CBOWCTBA, OOLIME IS
KJlacca KUCIIOT, peakius dTepudukauu), nolydenue u npuMmenenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

Crnoxxsble 3QUpbl KaK NPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPONIHN3 CIOKHBIX
a¢upoB. Kupel. ['maponus xupos. [Ipumenenue sxupoB. buosornmueckas poiib
AKHUPOB.

VYrneBoabl: cocTaB, Kiaccuukalus yrieBogoB (MOHO-, AU- U MOJIHUCAaXapubl).
I'moko3a — mnpocTedmmMii MOHOcCaxapuja: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
du3nyecKue W XUMHUYCCKHE CBOWCTBA (B3ammojeicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcuzaa cepedpa(l), BocctaHOBIEeHUE, OPOKEHHE
[JIIOKO3bl), HAXOXJIEHHWE B TMPHUPOAE, NPUMEHEHUE, OUOJIOTUYECKas pPOJb.
@ortocuHTe3. PpyKTO3a KAK U30MEP IITFOKO3BI.

Kpaxman u memnono3a Kak HOpUpoJHble noiaumepbl. CTpoeHue Kpaxmalia U
neunono3sl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KayeCTBEHHAsI peaKkusi C HOJAOM).

OKCIEpUMEHTAIBHBIE METOABbl M3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
npoBefieHHe, HAOJMIOACHHE M ONHMCAHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAuE€CTBEHHbIE PEAKIHUH OAHOATOMHBIX CIHUPTOB (OKHCIEHHE STaHOJIA
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIHUIEPUHA C
ruapokcunom menu(ll)), ampaerunoB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammomelicTBUE Kpaxmaaa € HMOJIOM),
MPOBEICHNE NMPAKTHUECKOW PabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrblie 3amaun.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKLIMU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WK IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalme OpraHu4eckue COeIMHEeHHUS.



AMUHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKue coenuHeHus. Puznyeckue u
XUMUYECKUE CBOMCTBa AMHUHOKHUCIOT (Ha MpuMmepe riaunuHa). buosornueckoe
3HaYeHUE aMMHOKUCIOT. [lenTupl.

benku kak @pUpPOIHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYyKTypa OelKoB. XUMHYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHsS BEUIECTB W HX MPEBpaALICHUI:
HaOJIIOJICHUE M ONKCAHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypauusi OEJIKOB NpHU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALUHU, CPEIAHSS MOJEKYJspHas
macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUH —
NOJIMMEPHU3ALMS U TIOJTUKOHACHCALHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHUS BEUIECTB W HX MpPEBpalICHUI:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanust MeXIIpEAMETHBIX CBA3€H NPA U3YYEHUU OPraHUYeCKOM xumMuu B 10
KJIaCCE€ OCYLIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUM, TaK U TMOHATUHU, SBISIIOUIMXCS CUCTEMHBIMHU ISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01Iue ecTecTBEHHO-HAyUHblE MOHATHUSA: SIBJICHHME, HAy4HbIN (hakT, rumoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccudukauus, MEePUOJAUYHOCTb, HAOIIOJCHUE,
M3MEpPEHHE, FIKCIIEPUMEHT, MOJICTMPOBAHHE.

®usuka: MaTepus, DHEprus, Macca, aTroM, DJEKTPOH, MOJEKYJa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3nyecKkue BeIUYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouochepa, oOMEH BEIIECTB B OpraHu3Me,
(doTOoCHHTE3, OHOJOTMYECKH AaKTHUBHbIE BellecTBa (OENKH, YriaeBOAbl, >KUPBI,
bepMeHTHI).

['eorpadus: MuHEpasbl, TOpPHbIE HOPOJIbI, TMOJE3HbIE HCKOMAeMble, TOIUIUBO,
pecypchl.

TexHo0TUs: MUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHATILHOTO MUTAHUS, MOIOLIUE
CpelncTBa, JIEKAPCTBEHHbIE M KOCMETHMUYECKHE TMpernaparbl, MaTephalibl U3
HCKYCCTBEHHBIX U1 CHHTETHUECKHUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHM 371eMeHT. AToM. SIIpo aToma, U30TOIbI. DIIEKTpOHHAs 00010YKa.
DHEpreTHYeCKUe ypPOBHH, MOAYPOBHH. ATOMHBIC OpOWTaiv, S-, P-, d- 3JIEMCHTHI.
OcobeHHOCTH paclpeesieHus 3JIEKTPOHOB MO OpOWTaIsiM B aTroMax »>JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAA KOHPUTYpalusi aTOMOB.

[Tepuonuueckuii 3akoH u Ilepronnueckas cucremMa XUMUYECKHX 3JIEMEHTOB /.
N. MengeneeBa. CBs3p NEpUOINYECKOrO 3akOoHAa U llepuomnueckoil CHCTEMBI
xuMu4deckux sneMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHUX DJIIEMEHTOB U
00pa3zyeMbIX UMM IPOCTHIX U CI0KHBIX BEHIECTB 10 TPYIIaM U Nepuoaam. 3JHa4YeHUe
NEPUOJNYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. BHIBI XUMUYECKOH CBS3U
(koBaJieHTHasi HEMNOJspHas W TMOJSpHAs, WOHHAs, MeTaUIM4ecKas). MexaHu3MbI
0o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkLenTopHslii). BoxoponHas cBsA3b. BaleHTHOCTb. DJIEKTPOOTPULATEIBHOCT.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. [HIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUNA KPUCTAINYECKON PEIIETKH.

[lonsiTMe O nMCHEepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenkiarypa
HEOPTaHUYECKUX BEHIECTB. | E€HETHMYeCKas CBSA3b HEOPTraHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

XUMHYECKasT  PEAKIIUA. Kimaccubpukanys  XMMHUYECKHUX  peakIui B
HEOPraHWYECKON U OPraHN4eCKOM XUMHH. 3aKOH COXPAaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U MPEBPAILLECHUS SHEPTUH MPU XUMUYECKUX PEAKIUIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (hakTopoB. OOpaTtumble
peaknuu. XuMH4ueckoe paBHOBecue. @DakToppl, BIHAKOIME HA COCTOSHHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

Onektposmtuueckas auccornuanus. CuibHbIe U cladbie daekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTpaIbHas, IEIOYHAS.

OKHMCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOJbl HW3YUYEHHs] BEIIECTB M WX [MPEBPAILICHUI:
neMoHctpanus Ttabmun «llepuognueckas cucrema Xxumudeckux snemeHToB 1. .



MenneneeBay, HW3ydeHHE MOJCIECH KPHUCTAIMYECKUX PEMETOK, HAOIIONCHHE W
OMHCAaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3jOKEHUE MEPOKCUIA
BOJOpOJa B IIPUCYTCTBUM KaTaau3aTopa, OMPEAEIICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOIIIO YHUBEPCAILHOTO HMHJIMKATOpa, PeaklMd MOHHOTO OOMEHa), MPOBEICHUE
MPaKTHUECKON paboThl «BiusHUe pa3iauuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuum.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHHSM  XUMHYECKUMX pEaKkIud, B TOM  4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIIOJIB30BAHUEM IMOHATHUS «MaccoOBasi JOJIS
BEIIECTBAY.

Heoprannuyeckasi xummust

Hewmeramisl. Ilonoxenne HemeraioB B [leprnoanyueckoil cucTeEME XUMUYECKHUX
anemeHToB JI. M. MenzaeneeBa U OCOOCHHOCTH CTpOEHHS aToMOB. Duznyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpPE KHUCIOpPOAa, CEpHI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETAUIOB (TaJlOT€HOB, CEPhI, a30Ta,
docdopa, yriepona u KpEMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIOPOICOIEPKAIINX
KHUCIIOT, BOJIOPOJAHBIX COCTUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Mertamnbl. [lonoxenue merammoB B Ilepuoguueckod cucTeME XUMHYECKHX
snementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000J0UYEK
atomMoB MeTtamuioB. OOmme Qusnyeckue cpBoiicTBa MetayioB. CIUIaBbl METAJIJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIIOB.

XUMHUYECKHE CBOWCTBA BaXKHEUIIUX METAJUIOB (HATpUM, Kaluid, KaJbLIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUMH.

OO6mme crocoObl monyuyeHus: meTawioB. [IpuMeHeHne MmeramioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M WX [PEBPAILICHUI:
M3yYeHHE KOJUIeKIMU «MeTajuibl U CIUIaBbl», 00pa3lloB HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJEHUEe U OMNHCAaHWE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUJPOKCHIA ATIOMHHHUS C PACTBOPAMHU
KHUCIIOT U IeJI0UeH, KAYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJLIOB).

PacuérHnblie 3anaumn.

Pacuérel Macchl BemiecTBa WM 00bEMA Ta3oB MO HU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUA BEIIECTB,
pacd€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CIIH OJTHO U3
BEILIECTB UMEET IPUMECH.



XuMHS U KU3Hb

Ponp xumMum B 00OecreueHHWU HKOJOTHYECKOW, IHEPTeTUYECKONW M THINEBOU
0e30macHOCTH, Pa3BUTUM MeTUIUHBI. [loHSATHE O HaydHBIX MeToAaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenns 00 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIITUICHHOTO TMOTYYEHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEHNIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MAaTepUAJIbl, KPACKH, CTEKIIO, KEPAMUKA, MAaTEPUAJIbI
JUTSI JIEKTPOHUKHU, HAHOMATepUalibl, OpraHnYeCKre U MUHEpaIbHbIE YI00pEHHUS.

XuMHSIT HW 3J0pPOBBE YEJIOBEKA: MPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 0€30MacHOTO WCITOJIB30BAHUS MPEMapaToB OBITOBONW XWMHH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXpeIMETHBIX CBSI3€H MPU U3YyUYEHUU OOIIEH U HEOPTaHUYECKOU
xumuu B 11 kacce ocymiecTBIsSeTCs Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK U TOHSATUM, SIBISIOUIMXCS CUCTEMHBIMH JJIi OTIIEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAY4YHBIM (HakT, TMIOTE3a, 3aKOH,
TEOpUsl, AaHAIU3, CHUHTE3, KIacCUPUKalUUs, MEPUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: Marepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOIl, PaJlOaKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUN YpOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEIEeCTBA, (M3MYECKUE BEIMYUHBI M EIUHUIIBI HX
MU3MEPEHUS, CKOPOCTb.

buonorusa: kineTka, opraHusM, DSKocucTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHONmOTUsl: XUMHUUYECKAs MNPOMBIIUIEHHOCTb, METAJUIyprus, HTPOU3BOACTBO
CTPOUTEIIBHBIX MaTE€pPUANIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, IMHUILEBAs
IPOMBIIIJIEHHOCTb, dapmarneBTHYECKAS MIPOMBIILIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMIYHOCTHBIE PE3YJIbTATbBI

O®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
oOy4JarloIMMHUCs MPOTPaMM  CPEJHEro oOmero o0pa3oBaHUsA  (JUYHOCTHBIM,
METalpeAMETHBIM M NpeAMETHbIM). HayuHo-meroanueckoil  OCHOBOW  AJis
pa3paboTKU TUIAHUPYEMBIX PE3yJNbTaTOB OCBOEHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B CcOOTBETCTBHMM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSA INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOM UIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHWH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TFOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCA PYKOBOJCTBOBAaTbCS B CBOEHU
NEATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAMM, MPUCYIIMMH LEIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HQJIMYUE IPABOCO3HAHUS HKOJOTUYECKOM KyJIbTYpbl M CIOCOOHOCTH CTaBUTH
LIEJIX U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOCHUS IIpeAMETa «XHMHS» JOCTUTAIOTCA B
€IMHCTBE Yy4Ye€OHOW W BOCHHUTATEIbHOW JEATENIbBHOCTM B COOTBETCTBHU C
I'YMAHUCTHYECKUMHU, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH U
ujieaJaMu pOCCUICKOro rpa’kJaHCKOro O0IEeCTBa, IPUHATHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMHU TOBEJCHMS, CHOCOOCTBYIOIIMMHU MpPOLECCaM  CAaMOIIO3HAHMS,
CaMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaTBl  OCBOEHUS IpeaMeTa «XUMUS»  OTPaXKaroT
cOPMUPOBAHHOCTh OIBITA [MO3HABATEIbHOM U TMPAKTHUECKON JesTebHOCTU
oOyyJaroumxcsi Mo peajiu3aluy NPUHATHIX B OOILECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTHU:

1) rpaxaaHCKOro BOCIIUTAHUSA:

OCO3HaHUsl 00YyYaroIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBa)KEHUS K 3aKOHY W IPABOIOPSIIKY;

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M MpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEIHLHOCTH MPHU CO3JAHUU yUIeOHBIX
MIPOEKTOB, PEIICHNN YYEOHBIX M TIO3HABATEIHHBIX 3a7a4, BHITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TMPUHUMATh MOTHUBBI, HAMEpPEHUSs, JIOTHKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU ACATEIHHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTEYECTBEHHOW XUMUH;

YBaXXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAYKH €CTh pe3yJibTaT
JUIMTENbHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WMHTEpECca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHUH U MOCIEAYIONIEM aHAINA3E
uH(GOPMAIUH O MIEPEIOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMHUUYECKUMU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUECHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHUE M TOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TIOCJIECACTBUN ITHX
MOCTYTKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAaHUSl [IEHHOCTEH 3I0poBOro W  Oe3omacHOTO o0pa3a  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXUYECKOMY 310POBBIO;

coOmro/ieHnss TpaBwil 0e30macHOro oOpalleHusi C BEIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MOHMMAHUSl [IEHHOCTHM TMPAaBUJI  HUHIUBUAYAIHBHOTO U  KOJUJIEKTUBHOIO
0€30IacHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHKaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIeI0BATENbCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATECIBHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PELICHUU MPAKTHUUYECKUX 3a7a4 COLUUATbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHIO MpodecCcHil pa3IuyHOTO pojia, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS TTPEAMETHBIX 3HAHUHN TI0 XUMUHU;



YBaXEHHUS K TPYLY, JKOIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY  MHIUBHUAYaJbHOW  TPaeKTOPUU
obOpazoBaHus, Oyayiien npodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB
C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIHOCOOHOCTEM K XHUMHH, HWHTEPECOB H
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1€JIeCO00pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHMS TJI00aJIbHOTO XapakTepa »SKOJIOTHYECKUX MpoOIeM, BIHUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEb;

OCO3HAHUS HEOOXOIUMOCTH MCTIOIB30BAHUS TOCTHKCHUN XUMUU TSI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO MIPUPOAOTIOIB30BaAHUS;

AKTUBHOTO HENPUATHUSA JCUCTBUN, MPUHOCIIIUX BPE] OKPYKAIOIIECH TPUPOTHON
cpene, YMEHHs IPOTHO3UPOBATh HEOJArompHATHBIE AIKOJIOTHYECKHE ITOCICACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIIATh UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYPHI,
OIIBITA JICSATEIILHOCTH SKOJIOTHYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMHU B TTO3HABATEJIbHOM, KOMMYHUKATUBHONW U COLIMAIIBHOM MPAKTHUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSATH UACOJIOTMH XeMO(poOUH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH 1 OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHMS CHelU(PUKHM XUMHM KaK HayKd, OCO3HaHMsI €€ poiad B
GbOopMUPOBAHHUU PAIMOHATILHOIO HAYYHOTO MBIIUICHUS, CO3JaHUMU LEJIOCTHOTO
MPEJICTAaBIICHUS] 00 OKPY>KaIIIEeM MHUpPE KaK O €JWHCTBE MPUPOABI U UeJIOBEKa, B
MO3HAHUHU TPUPOJHBIX 3aKOHOMEPHOCTEHM M PEHICHUH MpoOJIeM COXpaHEHUS
IIPUPOJTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMHUH JJIsI COBPEMEHHOM IMBUJIU3AIUH:
B €€ T'YMaHUCTUYECKON HANpPaBICHHOCTU M BaXXHOW POJM B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUU TJI00ATbHBIX MPOOJieM YCTOMYHMBOIO PAa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPrETUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0C30I1aCHOCTH, B PAa3BUTHH MEIUIIMHBI, 0OCCIICUCHUH YCIOBUH YCIICIIHOTO TPYJa H
AKOJIOTMYECKH KOM(MOPTHOM KU3HU KA A0TO YieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TMOHUMAaHUA  CYIIHOCTHU  METOJOB
MO3HAHMS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIydaeMbI€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS SIBJICHUN OKPYXKAIOIIETO MHpA U
MIPOUCXOISIINX B HEM W3MEHEHUH, yMEHUS JIeJlaTh OOOCHOBAaHHBIC 3aKIFOYCHUS HA
OCHOBE Hay4HbBIX ()aKTOB U MUMEIOIIMXCS JTAHHBIX C IEJIbI0 MOJYUYEHHUs IOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITENIbHO — HCIOJB30BaTh XUMHUYECKUE 3HAHWS IS
peleHust MPOOJIeM B PEATbHBIX JKU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEILCKON I TeTbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caMo00pa30BaHUIO, K AaKTHBHOMY TIOJYyYCHUIO HOBBIX 3HaHUH 1O XUMHUH B
COOTBETCTBHUU C KU3HCHHBIMU OTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B paslUYHbIX cdepax mpodeccrnoHaIbHOMI

JCATCIBHOCTH.
METANPEJIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pPE3yJIbTaThl OCBOEHHSA Yy4eOHOro mnpeaMera «XUMHUS» Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus BKIOYAIOT:

3HAYNMBbIE TUIS (dopMupoBaHus MHUPOBO33pEHUS o0y4aromuxcs
MEXIMCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAay4YHbIE MOHATHS, OTpa)karoIiue
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, SHEPIHs, SBJICHUE,
IpPOLECC, CUCTEMa, HAay4yHbIM (aKkT, IPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHble Yy4yeOHbIE JEHCTBUS (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,
peryJisTUBHBIE), obOecneunBarome GopMUpoBaHHe (PYHKIMOHAIBHONW I'PaMOTHOCTH
Y COLIMAJIBHON KOMITETEHLIMH 00YYaroInXCs;

CIIOCOOHOCTh OOYYAOIIMXCS HCIOJI30BATh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAaHWA M  yHHUBEpCaJbHble y4yeOHble  JCWCTBUA B
MTO3HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl OTPAXKalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMU.

OBaanenue YHHBEpPCATbHBIMH y4eOHBIMHU N03HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYIMPOBATH U AKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh IMPU OCBOEHUW 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIILUICHUS —
BBIICNIATh XapaKTepHble NPU3HAKU MOHATHM M YCTaHABIMBATh UX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS Ui OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(UKAIIMU BEUIECTB U XUMUYECKUX
pEeaKLHnii;



YCTAaHABIMBATh  MPUYUMHHO-CICJCTBEHHBIE  CBSI3U  MEXKIYy  U3y4aeMbIMU
SABJICHUSIMU;

CTPOUTb JIOTHUECKHE pacCyXJIeHUs (MHAYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M IPOTUBOPEUYUS B paccMaTpUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

MIPUMEHATh B IPOLIECCE NMO3HAHUSA, MCHOJb3YyEeMble B XHUMHH CHMBOJUYECKHE
(3HaKOBBIE) MOJIENH, NPEOOPa30BBIBATh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKHI
3HaK (CUMBOJ) 3JIEMEHTA, XUMUYECKasi GopMyJia, ypaBHEHNE XUMHUECKON PEAKIUN —
OpU pEIICHUH Y4YeOHBIX IO3HABATEJIbHBIX W MPAKTUYECKUX 3a/ay, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS [JIs BBIABICHUS XapaKTEPHBIX NPH3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMHM METOJIOB HAYYHOIO ITO3HAHHS BEUIECTB U XHUMHUYECKHX
pEeaKLHnii;

(opMyIMpPOBATH 1IENIH U 3a]1a4U UCCIEAOBAHMS, UCIOJIb30BATh MOCTABICHHBIE U
CaMOCTOATENBbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i1 (OpMHUPOBAHUS THUIOTE3bl IO MPOBEPKE IMPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABbIKAMH CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS M MPOBEICHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOIIOAATH 33 XOJ0M
MpOLIECCa, CAMOCTOSITEIBHO TPOTHO3UPOBATH €ro pe3yibTaT, (OPMYJIUPOBATH
0000IIEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBaHU,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
NEeSTEIBHOCTH, IPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOHCKY
METOJIOB pEUIEHUS NPAKTUYECKHX 3aJ1ad, NPUMEHEHUIO pPa3jJu4yHbIX METOJ0B
NO3HAHUS.

3) pa6ora ¢ nnpopmanueii:

OpUEHTHUPOBAThCA B  PA3JIMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJIIpHAs TUTEPATYpPa XUMHUECKOTO COJEPKAHMSI, CIIPABOYHBIE OCOOUS, pECYPChI
WNurepHera), ananu3upoBaTh HWH(OpPMAIIMIO PAa3IUYHBIX BUIOB ©  (OpM
IPEICTABIICHNS, KPUTUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

(opMyIMpOBaTH 3aMPOCHl U MPUMEHATH Pa3JIMYHBIE METOJbI NPHU TOHUCKE U
orbope wuHbOpMaIMK, HEOOXOAUMOM JJIsi  BBIIIOJIHEHHMS  y4eOHBIX  3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCMONb30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY IIpeicTaBlIeHUs HHPOpMaluu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);



MCIIOJIb30BaTh HAYUYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUUYECKOU
uH(pOpMalMel: NPUMEHATh MEXIpeIMeTHble ((PHU3UUYecKMe W MaTeMaTUYEeCKHE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh M  NPEoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJISITHOCTH.

OBiaseHue yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKTAaeMOW TE€MbI B XOJ€ AHAlIora W/WiH
JUCKYCCHUHU, BbICKA3bIBaTh UJIEU, (POPMYJIUPOBATH CBOU MPENTIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

BBICTYNaTh C MPE3EHTALMEN pe3yJbTaTOB IO3HABATEIbHON JI€ATEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMU MPHU BBINOJIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTA, MPAKTHUYECKON pabOThl MO HCCIEIO0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3alii yueOHOro NpoeKTa U GopMyJIupOBaTh BBIBOJIbI IO
pe3yibpTaTaM INPOBEAEHHBIX HMCCIEIOBAHUN IYTEM COIJIACOBAHUS INO3ULUN B XOJE
00Cy>KJIeHUsI 1 OOMEHA MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIPHO IUIAHUPOBaTh M OCYIIECTBISATH CBOKO IIO3HABATEIIBHYIO
NEeATENbHOCTh, OIpeneisass €€ Lenu M 3aJadd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  alfOPUTM  ACHUCTBUU  NpH
BBIIIOJIHEHUH YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Hauboiee
3¢ (PexTuBHBI €cNOCOO0 HMX pemeHuss ¢ Y4E€TOM MOJYYEHHUS HOBBIX 3HAHUUA O
BEIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBIISATE CAMOKOHTPOJIb CBOEU AESATEIBHOCTH HA OCHOBE CaMOAaHAJIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJbTATHBI
10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMush» OTpaxkaroT:

chOpPMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISIFOLIECH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUIN MPUPO/IHI,
B (OPMHUPOBAHMM MBIIUICHUSI M KYJIbTYpbl JIHYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pEHIeHUS] MPAKTHYECKUX 3a/7ad M DKOJOTUYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOIHOM CpeEE;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HaHUH,  KOTopas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, XHWMHYECKasl CBS3b,
cTpykTypHasi dopmyna (pa3BEpHyTas M COKpailéHHas), MOJIb, MOJISIpHAs Mmacca,



MOJISIDHBIH  O0BEM, YIJIEPOAHBIA CKENeT, (QYHKIMOHANbHAS TpyMMa, paauKal,
M30MEpHs, U30MEPhI, TOMOJIOTHYECKHUI Psiji, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO U
a30Tco/epKallie COCAMHEHHsS, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUSA
oprannueckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHEHHMsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHNA S3BIK XHUMHU;, MHPOBO33PEHUYCCKUE 3HAHWSI,
JIeKAIINe B OCHOBE MIOHUMAHMS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBJICHUH,
(dakToIOTHYECKHE CBEJEHUS O CBOWCTBAX, COCTaBe, IMOJYYECHUHM M O€30MacCHOM
UCIOJIb30BAaHUU BAXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
TEeSTETPHOCTH YEIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC NPHU3HAKH TTOHATHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIME MOHSATUS MPU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COSAMHEHU;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON) (popmy
OpPTaHUYECKUX BEIIECTB M YPABHEHUH XUMUYECKUX PEAKIIMM, N3TOTABIMBATH MOCIA
MOJIEKYJl OpraHMYEeCKHUX BEHIECTB IS WUIIOCTPALlUU WX XHMHUYECKOro U
IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCTh yMEHUW yCTaHABIMBATh MPUHAIC)KHOCTh HW3YUECHHBIX
OPTaHWYECKUX BEIIECTB TI0 WX COCTaBy M CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynie COeAUHEHUM (YyIJIEBOAOPOJABI, KHUCJIOPOA U  a30TCOAECpKalllue
COCIMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb WM Ha3BaHUS TIO
cuctematudyeckort HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTJACIBHBIX OPTaHWYECKUX BEIICCTB (ITHIICH, IPOIMMIICH, AaIleTUJICH,
STUJICHTIUKOb, TIUIEPUH, (GeHoN, (opMaNbIeTu, amneTaIbIeTHa, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCTIOTa, OJICMHOBAs KHCIJIOTa, CTEAPUHOBAsT KUCIOTA, TIIFOK03a,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUINH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHUABl XHUMHYECKOW CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMCHHSI TPUMEHATh TOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (DU3UUCCKUE
U XHMHYECKHE CBOWCTBA THUIUYHBIX TPEACTABUTENICH pAa3IMYHBIX KJIaCCOB
OpraHUYeCKUX BeEIIeCTB (METaH, 3TaH, dTUJIEH, NMPOMUJIEH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJI, 3TaHOJ, dTUJICHTIUKOJb, TIUIEPUH, (HEHOT,
areTanbJAeTUl, MypaBbUHAS M YKCYCHAasl KUCJIOTHI, TJIFOKO3a, Kpaxmal, IeUTI0I03a,
aMUHOYKCYCHAsl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HUMHU



YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX pEaKIU C HUCHOJb30BAHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO
CeIpbs (He(pTh, IPUPOJHBIN ra3, Yroyb), CHOCOOBI UX MEePepPadOTKH U MPAKTUYECKOE
MIPUMEHEHUE MTPOIYKTOB NEPEPAOOTKHY;

c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJAWTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHHUAM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOAYKTa
PEaKIMM M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJETh CUCTEMON 3HAHWN 00 OCHOBHBIX METO/axX
Hay4YHOTO MTO3HAHUS, UCTIOIb3yEMbIX B XUMUU MIPU U3YUYEHUH BEIIECTB U XUMHUYECKUX
ABJIeHUM (HaOO/IeHHEe, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BaTh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JIJISl IPUHSTUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCy/IOl U JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TakKe INpaBuja oOOpalieHus c
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHMSIMHU IO BBIMOJHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh yYMEHUW TUJIAHUPOBATh M  BBINOJHATH XUMHUUYECKUU
AKCIEPUMEHT (IIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJTYUCHHE
ATUJIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPTaHMYECKUX BEIIECTB,
JieHaTypalys O€JIKOB IIPU HArpEeBaHUM, IBETHBIE PEaKIUU OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKH 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JIA0OPAaTOPHBIM
000pyI0BaHUEM, NPENCTABIATH PE3yJIbTaThl XUMUYECKOIO SKCIIEPUMEHTa B opMme
3alUCH YpPaBHEHUN COOTBETCTBYIOIIUX peakiuid U (HOpMyIupoBaTh BBIBOJABI Ha
OCHOBE ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh yMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TIOJy4aeMyK0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
uHpopmanuu, UaTEpHET U IPYTrUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
1eJ1€CO00pa3HOr0 TOBEACHHS B OBITY W TPYJIOBOM JESATENBHOCTH B  IEJNISIX
COXPAHEHUsI CBOETO 3J0pPOBbS W OKpPYXAIOLIEH NPHUPOJHON Cpelbl, OCO3HABATH
OTMACHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHU3Mbl OMNPEACIEHHBIX OPraHUYECKUX
BelIeCTB, NMoHUMas cMmbica mnokazatenss [IJIK, moscHsaTh Ha mnpumepax crocoObl
YMEHBIIICHUS U TIPEAOTBPAILICHUS UX BPEAHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKA,

JUIsT OOYYarOIIMXCS C OTPAaHUYCHHBIMHA BO3MOXKHOCTSMH 370POBBS: YMEHHUE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX IIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHU;



JUISL  CIENBIX H  CIA0OBUIANINX OOYYAIOMIMXCS: YMEHUE HCIOIh30BaTh
penbedHO-TOUeUHY0 cucTemy oOo3HaueHuid JI. bpaitms mis 3amucu XUMHUYECKUX

dbopmyi.

11 KJIACC

IIpeamerHble pe3yJbTaThl OCBOCHHMs Kypca «OO0masi ¥ HeopraHum4yeckas
XHMUSD> OTPAKAIOT:

C(OPMUPOBAHHOCTh ~ MPEACTABICHUH: O  XHMUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B ITIO3HAHUM SIBJICHUU ITPUPOJIBI,
B (OpPMUPOBAHMM MBIIUICHUSI W KYJbTypbl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi peUIeHMs] MPaKTUYECKUX 3a7ad M HKOJIOTMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U PUPOIHOMN CPELIE;

BIIQJICHAE  CUCTEMOM  XMMHYECKMX  3HAaHMH,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKHH 3JEMEHT, aTtoMm, wu3orom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, DJJIEKTPOOTPHULATEIIBHOCTh, CTEINEHb OKHUCIICHUS, XUMHUYECKas CBsA3b
(xoBaJIeHTHAsi, MOHHAsA, METaJUIMYEeCKasi, BOJAOPOJHAs), KpUCTANIMYECKasi peIIETKa,
TUNBl ~ XMMHWYECKHUX  PEaKIUd, pPacTBOp,  AJIEKTPOJIMTBI,  HEDIJIEKTPOJIUTHI,
ANEKTPONUTUYECKAST ~ AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakIi, XUMHUYECKOE pPAaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
JIEKTPOJIMTUYECKON TUCcCcoLManuu, nepuoaudeckuit 3akon /1. . Menneineesa, 3aKk0H
COXpPAaHEHMUS MAacChl BEILECTB, 3aKOH COXPAHEHHs W IPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  SI3bIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIeKAIIME B OCHOBE ITOHMMAHMUS MPUYMHHOCTA H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJIyYEHUU U 0€30IaCHOM HCIIOJIb30BAaHMM Ba)KHEWIINX HEOPraHUYEeCKHX
BEIIECTB B OBITY U MPAKTUYECKON JAESATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUH BBISABIATh XapaKTEpHbIE NPU3HAKU TOHSTHI,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHUS IIPU
OIMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMHYECKYIO CHUMBOJIMKY IS
coctaBieHust  (GOpMyJ  BEIIECTB M  YpPaBHEHUW  XUMUYECKHX  PEaKIHd,
cuctemarndeckyto HomeHknarypy (IUPAC) u TpuBmanbHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid Ta3, YTIEKHCIbIA Tra3, aMMHuak, TraméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEENATh BAJEHTHOCTh U CTENEHb OKUCIICHHS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJIEHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS) B COCAMHEHUSX, THUII



KPUCTAJUIMYECKON PEMIETK KOHKPETHOTO BelllecTBa (aTOMHAs, MOJICKYJIsIpHas,
WMOHHAasl, METAJUTMYECKasi), XapaKTep Cpelbl B BOJHBIX PAacTBOpax HEOPTraHHUYECKUX
COC/IMHCHMUH;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIICKHOCTh HEOPTAHUUECKUX
BEIIIECTB MO WX COCTaBY K OMNPEACIEHHOMY KJIACCy/TpyNIe COCIMHEHHH (IPOCTHIC
BEIIECTBA — META/UIBI U HEMETAJUTbl, OKCHUJBI, OCHOBAHUSA, KUCJIOTHI, aM(oTepHbIC
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKphIBaTh CMBICI Mepuoandeckoro 3akona Jl. 1.
MeHnneneeBa U JI€MOHCTPUPOBATH €T0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTHYECKYIO QYHKITNU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuonoB lleproguyeckoil cucTeMbl XMMHUYECKHX
anemeHToB JI. M. MeHnaeneeBa, WUCHONB3ys MOHATHS «S-, P-, O-3JIEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YpPOBHW», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHMUYECKHUX DJEMEHTOB W HMX COCAMHEHUW MO TepuojaM M Cpymmnam
[Tepnoanyeckoit cuctembl XuMudeckux 3neMeHToB /. 1. Menneneena;

c(hOPMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIWE
XUMHUYECKUE  CBOMCTBA  HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHME T'E€HETHUUYECKON CBSA3M MEXIYy HEOpPraHuYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCUPUIUPOBATH XUMHUYECKHE PEAKIMU 10
pa3MYHBIM TpU3HAKaM (YUCITYy M COCTaBY PEarupyrollUX BEIIECTB, TEILIOBOMY
ahdexTy peaxkiuy, U3MEHEHHUIO CTENEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKlMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHUN COCTaBJISITh YpPAaBHEHUSI PEAKUHUM Pa3TUUHBIX
TUTIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMii MOHHOTO OOMEHA, y4HUThIBas
yCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;

c(OPMHUPOBAHHOCTh ~yMEHUW  MPOBOJUTH  PEAKUUU, MOATBEPKIAIOIINE
KaueCTBEHHBIA COCTaB pa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, pacloO3HaBATh
OTBITHBIM IMYyTEM HOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
BEILIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHM  pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
JTUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH
PEaKIMK OT PAa3TMUHBIX (AaKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PAaBHOBECHS B
3aBUCHMOCTH OT BHEIIHEro Bo3aeicTeus (npuniun Jle llarensbe);

chOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TMPOIECCHI,
JieXKale B OCHOBE MPOMBINIICHHOTO TOJIYYEHHUS CEpHOM KHCIOThI, aMMHakKa, a



Takke CHOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIMMX HAyYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUIECKOTO TIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU TMPOBOJAUTH BBIYHMCICHUS C UCIOJIb30BAHUEM
MOHSTHUSL «MacCOBasi JIOJI BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIICHUN Ta30B MpU
XUMUYECKUX PEaKIMUsIX, MacChl BEIIECTBA WU O00BbEMA Tra30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacC€ WM OOBEMY OJHOTO M3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(p(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOJATh MpaBWia TMOJIb30BAHUS XUMHUYECKON
nocyfod u nabopaTopHbIM OOOpyAOBaHHMEM, a TakXKe MpaBuia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBHITIOJIHCHHIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATh XUMHUYECKUN
AKCIEPUMEHT (pa3JIoKEHUE MEPOKCUAAa BOJAOPOJA B MPHUCYTCTBUU KaTaau3aTropa,
ONIPENEIICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOIIBI0 YHUBEPCAIBHOTO UHAMKATOPA,
BIIMSIHUE PA3JIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIuu, peakiuu
MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyibdar-, xkapOoHAT- U XJIOPU-
AHUOHBI, HA KAaTMOH aMMOHHS, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJay IO TeMaMm
«Metamib» 1 «HemeTamib») B COOTBETCTBUU C MPaBUIAMU TEXHUKU OE30MaCHOCTH
npu oOpalieHud C BEHIECTBAMHU M Ja0OpPATOPHBIM OO0OpPYJOBAHHUEM, MPEICTABIISIThH
pe3yJbTaThl XUMHUYECKOT0  JKCIepuMeHTa B ¢GopMmMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peaKkuii U (OpMyJIHpPOBATH BBIBOJBI Ha OCHOBE JTHUX
pe3yJbTaTOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(popManuMIo, TMOJy4YaeMyK U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaLNK, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobIro1aTh npaBuia AKOJIOTUYECKHU
IIeJIeCO00pa3HOr0 TIOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbSI M OKPYXaIIEH NPUPOIHOM CpEnbl, OCO3HABATH
ONACHOCTh BO3JECHCTBUS HA YKUBBIE OPTAHU3MBI ONMPEACIEHHBIX BEUIECTB, TOHUMAs
cmbpic  mokazatenss [IJIK, mosicHATh Ha mnpuMepax CrmocoObl YMEHBIIEHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEHUCTBUS HA OPTaHU3M YEJIOBEKA;

U1t 00y4Yaronuxcsi ¢ OrpaHUYEHHBIMHU BO3MOXKHOCTSMH 3JI0POBbS: yMEHHE
IPUMEHSITh 3HaHUA OO0 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHU;

JUISL  CJIENBIX W CIA0OBUIANIMX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHY0 cucteMmy oOo3HaueHuid JI. bpaiins st 3amucu XMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBanme
Ne (undposbie)
pa3aesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
NporpamMmmalI padoThI paboTbI
pecypchbl
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopust
http://school-
11 CTpOCHUS 3 )
collection.edu.ru
OpPraHUYECKUX
coeuHEHUN A.
M. bytneposa
Uroro no pazneny 3
Pa3znen 2. YriaeBoaopoasl
IIpenenbHble
21 l“IJ)'IeBO ODONLL 9 http://school-
' Y HOPOA collection.edu.ru
AJIKaHbI
HenpenensHubie
TJIEBOJIOPO/IBI:
Y P http://school-
2.2 aJIKEHBI, 6 1 )
collection.edu.ru
aJIKa/IueHBI,
AIIKIHBI
53 ApomaTtnueckue 5 http://school-
' YTIIEBOIOPO/IbI collection.edu.ru
IIpuponusie
HUCTOYHUKHU http://school-
24 3 1 :
YIJIEBOJIOPOJOB U collection.edu.ru
uX nepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiue opranHu4eckue coeuHeHHst

http://school-

3.1 Criptel. dexon 3 collection.edu.ru
AJIbJIETUIBI.

3.9 KapOonoBsie 7 1 httg://s_chool-
KHCJIOTBI. collection.edu.ru
CrnoxHble 3¢upbl

3.3 YrneBoasl 3 1 http://school-
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Hroro no pazgeny

Pa3znea 4. A3oTcoaepxaiiue oOpraHnyecKkue coeIuHeHus

13

AMHHBL. http://school
://school-
4.1 AMUHOKHUCIIOTHL. 3 )
collection.edu.ru
benku
Hroro no pazaeny 3

Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

[Tnactmaccsl. htto://school
5.1 Kayuyku. 2 AP/ISEhOO™
collection.edu.ru
Bouiokna
Uroro no pazneny 2
OBIIEE
KOJIMYECTBO YACOB 34 2 2
I1O ITPOIT'PAMME
11 KJIACC
No HaunmeHoBaHnme KouniecrBo yacos DJIeKTPOHHbIE
n/m | PA3ACIOB M TeM Beero ~ Komtpoabmbie  Ipaxrmueckme — (1nGpoBbIe)
NPOrpaMMblI paGoThI PadoThI o0Opa3oBar.
pecypcbl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHune aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Iepnonnueckas 3 http://school-
' cucTeMa collection.edu.ru
XUMHYCCKHUX
anemeHToB /1. .
MenneneeBa
CtpoeHue BemiecTna. http://school
1.2 MHuoroo6pa3ue 4 P00 ™
collection.edu.ru
BEIICCTB
13 XuMuyeckue 5 1 1 http://school-
' peaxiuu collection.edu.ru
http://school-
Hroro mo pazneny 13 Mp://5choo

collection.edu.ru

Paznen 2. Heoprannueckasi XuMus
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1 http://school-

2.1 Merayuisl 6 ;
collection.edu.ru
2.2 Hemerauier 9 1 htt ://S.C hool-
collection.edu.ru
CBs3b
53 HEOPraHUYECKUX 1 5 http://school-
' OPraHUYECKHX collection.edu.ru
BEIECTB
Paszgea 3. Xumus 4 ;Ku3HbL
http: -
3.1 XuMus 1 KA3Hb 4 //S.C hool
collection.edu.ru
Ha3zBanue MmoayJist
OBILIEE KOJIMYECTBO 34 3
YACOB I10 ITPOI'PAMME

MHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 3
JIEKTPOHHbIE N (PPOBLI
Ne 4acoB P uupp ¢
o/ Tema ypoka o0pa3oBaTejbHbIe
pecypcebl
Bcero
1 [Ipeamer opraan4eckoi XuMuHu, € 1 http://school-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE collection.edu.ru/catalog/rubr/
Teopus cTpoeHHs OpraHMYECKUX
2 coe pI/IHeHI/II:)ﬁ A.M E TIEpOBA, €€ 1 htp://school-
8 - V- DYTICpOBa, collection.edu.ru/catalog/rubr/
OCHOBHBIE MTOJIOKEHHUS
[IpencraBienue o K1accuPpUKAITUN
3 OpraHn4ecKux BelecTs. Homenkiarypa 1 http://school-
(cucTemaruyeckasi) U TPUBHUAIbHbIE collection.edu.ru/catalog/rubr/
Ha3BaHUs OPraHUYECKHUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 http://school-
TOMOJIOTUYECKHUN P collection.edu.ru/catalog/rubr/
5 Meran u 3TaH — OpocTenIIre 1 http://school-
MPEACTABUTEIIA AITKAHOB collection.edu.ru/catalog/rubr/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 hitp:/fschool-
’ P ’ collection.edu.ru/catalog/rubr/
7 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1 http://school-
MPEICTaBUTENMN ATKEHOB collection.edu.ru/catalog/rubr/
8 [TpakTrueckas padota Ne 1. 1 http://school-
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«HOHy‘-ICHI/Ie OTHUJICHA U I/IBYHCHI/IC €ro
CBOWCTB»

collection.edu.ru/catalog/rubr/

Aunkanuensl. byranuen-1,3 u

http://school-

9 MetuwnOytanuen-1,3. [Tonyuenue i
yral ’ Y collection.edu.ru/catalog/rubr/
CUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH
10 CTPOCHUS, FTOMOJIOTUYECKUH PS/I. http://school-
ALIETUIIEH — MPOCTEUIIHIA collection.edu.ru/catalog/rubr/
IIPEICTaBUTEND aJIKUHOB
1 Brrunciienus no ypaBHEHHIO http://school-
XUMHUYECKON peaKuu collection.edu.ru/catalog/rubr/
12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh http://school-
apeHoB collection.edu.ru/catalog/rubr/
13 ['eneTnueckas cBsI3b yIiI€BOJOPOIOB, http://school-
MPUHAUICKAIUX K PA3IMYHBIM KJIaccaM collection.edu.ru/catalog/rubr/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC http://school-
rassl, HeTh ¥ MIPOJYKTHI €& collection.edu.ru/catalog/rubr/
nepepadoTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB:
15 MPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC http://school-
rassl, HeTh ¥ MPOJYKTHI €& collection.edu.ru/catalog/rubr/
nepepaboTKu
16 Kontponbnas padoTa no pasaeny http://school-
«YTIeBOAOPOIBDY collection.edu.ru/catalog/rubr/
17 MHOroaToMHbIE CIIUPTHI: http://school-
STWJICHIJINKOJIb U ININLEPHH collection.edu.ru/catalog/rubr/
18 IIpenenbHble ONHOATOMHBIE CIIUPTHI: http://school-
METAHOJI U 3TaHOJI. BonopoaHas cBs3b collection.edu.ru/catalog/rubr/
@DeHOJI: CTPOCHUE MOJIEKYJIBI,
19 ¢u3nyeckrue 1 XuMHUYECKHE CBOMCTBA tpeflse ool
’ collection.edu.ru/catalog/rubr/
MIPUMEHEHHE
20 Anpaerunpl: GopManbaeTua u http://school-
areraabIerua. AeToH collection.edu.ru/catalog/rubr/
OnHOOCHOBHBIE NIPEAEIBHBIE
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAS U hitp:/ischool-
P $MYP collection.edu.ru/catalog/rubr/
YKCYCHasI
29 ITpakTuyeckas pabora Ne 2. «CBolicTBa http://school-
pacTBOpa YKCYCHOM KHCIIOTBDY collection.edu.ru/catalog/rubr/
23 CreapuHOBas ¥ OJICMHOBAsI KUCJIOTBHI, http://school-

KakK MpeaCTaBUTEIN BbICIIINX

collection.edu.ru/catalog/rubr/
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KapOOHOBBIX KHUCIOT
24 MpbLuta Kak COJIM BBICITUX KapOOHOBBIX 1 http://school-
KHCJIOT, UX MOIOIIIEE JSHCTBHE collection.edu.ru/catalog/rubr/
Croxubie YbUPEI KaK IPOU3BOIHEIE
25 Ka 60HOBblj) KECJ‘IOT FI/II) 0JIN3 1 http://school-
p - P collection.edu.ru/catalog/rubr/
CJIOXKHBIX 3(prpoB
26 Kupsl: ruiposn3, IpuMEeHEHUE, 1 http://school-
OHMOJIOTYecKast POJb )KUPOB collection.edu.ru/catalog/rubr/
VYTIIeBOIbI: COCTAB, KIaCCU(UKAITHS.
. http://school-
27 Baxneiiime npeacTaBuTeNM: TIIOKO3a, 1 ;
collection.edu.ru/catalog/rubr/
bpykTo3a, caxaposa
28 Kpaxman u nemitono3a kak NpupoHbIe 1 http://school-
MOJIUMEPbI collection.edu.ru/catalog/rubr/
KourponsHas padora 110 pa3zaeln
29 <<KI/IZJII)O 0JICO pe Ka He]?) FaHI/I}‘,IeCKI/Ie 1 hitp://school-
PoACOAIEpHalll p collection.edu.ru/catalog/rubr/
COEIMHEHU»
http://school-
30 AMUWHBI: METWJIAMUH U aHWJINH 1 ;
collection.edu.ru/catalog/rubr/
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
31 OpraHnuyecKue COeqUHEHUS, UX 1 http://school-
p a i collection.edu.ru/catalog/rubr/
ononornyeckoe 3Hauenue. [lenrunasl
39 benku kak npupoHbIE 1 http://school-
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS collection.edu.ru/catalog/rubr/
33 OCHOBHBIE IOHATHUSA XUMUU 1 http://school-
BBICOKOMOJIEKYJIIPHBIX COCTUHEHNN collection.edu.ru/catalog/rubr/
OCHOBHEBIE METOIBLI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUHN 1 http://school-
yAp a ) collection.edu.ru/catalog/rubr/
[InmacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
11 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHBIE
Ne udposbIie
Tema ypoka i pp
n/n o0pa3oBaTe/IbHbIC
pecypchl

XUMHUUYECKHH 3IeMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

http://school-
collection.edu.ru
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Ilepnonnueckuil 3aK0H U
Ilepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.

http://school-

2 i
MeHnpeneeBa, UX CBA3b C collection.edu.ru
COBPEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX IJIECMECHTOB H
WX COCIMHECHHH I10 TpyInaM 1

http://school-
3 nepuoaaM. 3HaYCHUE ;
collection.edu.ru
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX djieMeHToB 1. 1.
MeneneeBa B pa3BUTHUU HAYKU
Crtpoenue BelecTBa. XUMUYECKast

4 CBSA3b, €€ BHUJIbI; MEXaHHU3MBI http://school-
00pa3oBaHMs KOBAJICHTHOM CBS3H. collection.edu.ru
Bomopoanas cBs3b
BaneHTHOCTS.

DJIEKTPOOTPULIATENBHOCT. CTENEHb
http://school-
5 okuclieHus. BemecTa ;
collection.edu.ru
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUS
[TonsATHE O TUCTIEPCHBIX CHCTEMAX.

5 HctunHbIE U KOJUIOMAHBIE PAaCTBOPBI. http://school-
MaccoBas goJist BelecTsa B collection.edu.ru
pacTtBope
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETUHEHUI.

http://school-
7 I'enetnueckas cBs3b .
collection.edu.ru
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB
Knaccudukanms xumuaecknx
peaKkurii B HEOPTaHUYECKOU U

8 OpraHUYeCcKON XUMHH. 3aKOH http://school-
COXpPaHEHUSI MAaCChl BELIECTB; 3aKOH collection.edu.ru
COXpaHEHUs U MPEBpAIICHUS
SHEPTHUH MPU XUMHUIECKUX PEAKITUIX

9 Ckopoctb peakuuu. OOpaTumbie http://school-
peakuuu. XMMHUYECKOE PaBHOBECHE collection.edu.ru
[TpaxTrueckas padota Ne 1.

http://school-
10 «BnusiHue pa3znuuHbIX (aKTOPOB Ha

CKOpPOCTH XUMHYISCKOM PCaKIun»

collection.edu.ru
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9JI€KTpOJII/ITI/I‘IeCKaH Jucconuanms.
Ilonstue o BOAOPOAHOM ITOKA3aTECJIC

http://school-

11 H) pactBopa. Peakuuu noHHOTO .
(PH)p p collection.edu.ru
obmeHa. ['uaponu3 opraHuYeCcKux 1
HEOPraHUYECKHUX BEIECTB
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
http://school-
12 peakmuu. [lonsitie 00 snekTponuse .
N collection.edu.ru
pacIIaBoB U PacTBOPOB COJICH
13 KonTponpHas paboTa mo pazueny http://school-
«Teopernueckne OCHOBbI XUMHUU» collection.edu.ru
MerTajbl, UX IOJ0KEHHE B
[Tepuonuueckoit cucreme
14 XHMHYECKUX dj1eMeHToB /I, U. http://school-
MeneneeBa 1 0COOCHHOCTH collection.edu.ru
cTpoeHust aroMoB. O01IHe
(u3HUecKre CBOMCTBA METANIOB
CmuiaBbl METAJLIOB.
15 ONEeKTPOXUMHYCSCKHH PsI http./ischool-
p N P collection.edu.ru
HaIpsHKEHUHA METaJUIOB
XUMHUUYEeCKHEe CBOMCTBA BaXKHEUIITNX
16 METaJUIOB (HATPUH, Kaaui, KaJabIUi, http://school-
MarHui, aJJlOMAHAN) U UX collection.edu.ru
COETUHEHUN
17 XUMUYECKHE CBOMCTBA XpoOMa, MEIU http://school-
U UX COCOUHEHHUI collection.edu.ru
18 XuMH4yecKre CBOMCTBA IIMHKA, http://school-
JKene3a U X COeJUHEHMI collection.edu.ru
[TpakTuueckas pabora No 2.
" http://school-
19 Pemenue skcriepuMeHTANBHBIX ;
" collection.edu.ru
3aJ1a4 1Mo TeMe «MeTaJIb»
Hemeramnbl, nX NoNoXeHHUE B
Ilepuoanyeckoii cucteme
P http://school-
20 XHUMHYECKHX deMeHToB /I, U. .
collection.edu.ru
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB
du3nyeckue CBOMCTBAa HEMETAJLIOB.
21 AnnoTponusi HeMeTaJlIoB (Ha http://school-
npuMepe KUCIopoJa, cepsl, pocdopa collection.edu.ru
U YTJIepoJia)
29 XHUMHUECKHE CBOMCTBA raJIOreHOB, http://school-

CCPBI U UX COeIUHEHUI

collection.edu.ru
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XHUMHUYECKHE CBOMCTBA a30Ta,

http://school-

23 . 1 i
docodpa 1 UX coeTMHEHMIA collection.edu.ru

24 XHUMUYECKUE CBOMCTBA yTIIEpO/a, 1 http://school-
KPEMHUS U UX COCIUHEHUI collection.edu.ru

o5 [IpumeneHne BaxxHEUIINX 1 http://school-
HEMETaJJIOB M UX COeTUHEHUI collection.edu.ru
O06o001IeHre U cHCTeMaTH3alus
3HaHui no teme «Hemeramab.

http://school-
26 Boluncnenus no ypaBHEHUsAM 1 }
. collection.edu.ru
XUMHYECKHUX PeaKIHii u
TEPMOXUMHUYECKHE PACUETHI
[TpakTuyeckas pabora Ne 3.
http://school-

27 «Pemienue 3kcriepuMeHTanbHbIX 1 .

y . collection.edu.ru
3aga4 no teme "Hemerabr"»

28 KonTponbhas padbora no temam 1 http://school-
«Metamis n «Hemeramibny collection.edu.ru
Heopranunueckue u oprannueckue

http://school-
29 kucioTel. Heopranuueckue u 1 ;
collection.edu.ru
OpraHUYECKHUEe OCHOBAHUS
AMpoTepHBIC HEOpPraHUYECKHE U
OpraHUYECKUE COCTUHEHHUSI.
http://school-
30 I'eneTnveckas cBs3b 1 ;
collection.edu.ru
HEOPraHMYECKUX M OPraHUYEeCKHX
BEIIECTB
Ponws xumun B obecrieueHun

31 JKOJIOTUYECKOU, JHEPIreTUUECKON U 1 http://school-
MUILEBOM 6€30MaCHOCTH, Pa3BUTUU collection.edu.ru
MEIUIHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 MPUHIIUIIAX [IPOMBIILIEHHOT'O 1 http://school-

P p . collection.edu.ru
MOJTyYEHUs] BAXKHEUILNX BEIIECTB

33 YenoBek B MUpE BEIIECTB U 1 http://school-
MaTepuaioB collection.edu.ru

http://school-

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 ;

collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIA YYHEHUKA

* Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«M3naTenbeTBO «lIpocBenieHue»
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBoO
«M3parenbcTBO «lIpocBenieHne»

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeTonuueckoe mocoone — 6a30BbId
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMus B T€CTax, 3a1a4ax,
ynpaxueHusx. 11 kmace» — M.: Ipoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 10 knacc: KontpoiasHbie
U TIPOBEPOYHbIE Pa0OTHI K YyueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 10 kiacc: HacronpHas
kHura it yautens». Yacts 1 — M.: lpoda, 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://him.1september.ru Equnas xomnekius LOP: [peamerHas KoyuteKius
«XUMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcniepuMeHThI: xumust. Komnekiust Poccuiickoro 061eo0pa3oBaTelibHOTO mopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccutickas onmuMIinaaa IIKOJIBHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranndeckast XuMusi: SJICKTPOHHBIN YICOHUK JIsI
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JIEKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpBITHINA KOJISIK:



