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IosicHnTeILHAA 3aNIMCKA

[Iporpamma no XMMHUM Ha YpPOBHE CpeIHEr0 001Iero 00pa3oBaHus pa3padoTaHa
Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBaHWU B
Poccuiickoii ®enepammn», TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS GeaepanbHOn
oOpa3zoBaTelnbHON TIporpaMMbl cpeaHero obmero oopasoBanus (DPOII COO),
npeacTaBiieHHbIX B DenepanbHOM TOCYAapCTBEHHOM OOpa3oBaTEIbHOM CTaHIIApPTE
COO, c¢ yuérom KoHuenmuu mnpenojgaBaHusi ydeOHOro mpeamera «XUMHUA» B
oOpa3oBaTebHbIX opranuzanusx Poccuiickoit denepaiuu, peaanu3yomux OCHOBHbIE
oOpa3oBaTeiIbHbIE TMPOTPAMMBbI, M OCHOBHBIX TMOJIOXKEHUN «CTpaTerud pa3BUTHS
Boctiutanus B Poccuiickoit @eaepanuu Ha niepuona 1o 2025 roga» (Pacnopsbxenue
[TpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJI0B K pa3pabO0TKe MPOrpaMMbl M0 XUMUH, K OTIPEICICHUIO 00111ei
cTpaTeruy oOy4eHusl, BOCIIUTAHUSI U Pa3BUTHUS 00YUaAIOIINXCS CPEICTBAMU YUE€OHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBUIIU
koHuenryainbupie TonokeHuss OGI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIEJICH,
COJlep KaHMs, pPE3yJbTaTOB OOy4deHUss W TpeOOBaHMM K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON ~ OpraHu3alliM, SBJISETCS HEOThEMJIEMOW YacThl0 HUX
oOpazoBaHHOCTH. OHO  CIOYKHT  3aBEpIIAONIMM  ATallOM  pean3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM ypOBHE KJIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHCTeMe XMMHUYECKOro 00pa3oBaHus. DTHU LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOJILI, POPMUPOBAHUS MUPOBO33PEHHS M OOIICH KyJIbTYyphl YElIOBEKa, a
TaK)Ke IKOJIOTMYECKH 000CHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO M TIPUPOTHON
cpene. Peanmsyercst xumudeckoe o0pa3oBaHuE OOYUYAIOIIUXCS HA YPOBHE CPETHETO
o01rero o0pa3oBaHus CPeACTBAMU yU€OHOT0 mpeaMeTa «XUMHUs», COJIepKAHUE U
MOCTPOCHHUE KOTOPOTO OMpPEACNICHbl B MPOrpaMMe MO0 XUMUM C YYETOM CHerudUuKu
HAYKU XUMUH, €€ 3HAUCHUS B TIO3HAHUU MMPUPOIBI M B MaTepUaIbLHOM )KM3HU O0IIECTBa,
a Takke ¢ yuy€ToMm OOIIMX leled M MPUHLMUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpefiHero obiero oopasoBanus B Poccuiickoit @enepanuu.

XuUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaer oco0yl poib B
COBPEMEHHOW IIUBMWJIM3ALIMH, B CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KyJabTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUPOBAHHE PALMOHAILHOTO HAYYHOTO MBIIUJICHUSA, B
CO3JIJaHHE€ IIEJIOCTHOTO TMPEJCTaBICHUSI 00 OKPYXKAIOIIEM MHUPE Kak O E€IUHCTBE
OpUpOAbl M YeNIOBEeKa, KOTOpoe (POpMHUpYETCs B XMMHHM Ha OCHOBE IOHUMAHUS
BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MHUpPA, OCO3HAHUSA B3aUMOCBS3U MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMU TPUMEHEHUSL.

TecHO B3aUMOJEWCTBYSI C JAPYTMMHU €CTECTBEHHBIMM HayKaMmH, XHMHS CTalia
HEOTHEMJIEMON YacThbI0O MUPOBOHN KYJIBTYPhl, HEOOXOJUMBIM YCIIOBHEM YCIIEIIHOIO
Tpy/la W >KM3HU KaxJoro wieHa obOmiecTBa. CoBpeMeHHash XUMHUSI KaK Hayka



co3yjarelibHas, KaK Hayka BBICOKMX TEXHOJOTW HampaBleHa Ha pelIeHue
rJI00AIbHBIX ~ MPOOJEM  YCTOMYMBOTO pa3BUTHSl UEJIOBEYECTBA - CHIPHEBOM,
AHEPTEeTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€301MaCHOCTH M OXPaHBI 3/I0POBbS.

B coorBercTBUM ¢ O0O0mMMMH TENSMH W TPUHIMIIAMH CPEIHET0 OOIIero
oOpazoBanus cojaepxkanue npeaMera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb
U3Y4YEHHS) OPUEHTHUPOBAHO NPEUMYIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
00y4JaroIMXcs, HEOOXOIUMYIO UM JIJIsi BRIPAOOTKH MHPOBO33PEHYECKUX OPUEHTUPOB,
YCIEUIHOT0 BKJIIOYEHUS B )KU3Hb COLMYyMa, MPOAOJIKEHUSI 00pa30BaHUS B PA3IUYHBIX
00J1aCTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ TipeiMeTra  «XHUMHS» — SBISIOTCS  0a30Bble  KYpChl -
«Oprannueckas xumus» U «OOmas W HEOPraHWYecKas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKu: CUCTEMa
3HAHUW MO HEOPTraHMYEeCKONM XUMHM (C BKJIIOUCHHEM 3HAHMM W3 OOIIEH XUMHUM) U
OopraHnyeckol xumuu. P@OpMHUpPOBaHUE HJAHHOM CHUCTEMbl 3HAHUU MpPH H3YYEHUU
npeaMera 00ecrnedynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3us BELIECTB
Ha OCHOBE OOILMX MOHSTHI, 3aKOHOB U TEOPUI XUMHUH.

Ctpykrypa copepkaHuss KypcoB - «Opranuueckas xumus» u «OOmas u
HEOopraHu4deckass XuMus» cGOpMHUpOBAHA B TMporpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOTO TI0JIX0/1a K M3yUYCHUIO Y4eOHOr0 MaTeprasa u 00yCIOBII€HA NCTOPUUCCKH
00OCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha OMPEIETEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypCe€ OpraHM4YeCKON XMMUU BEIECTBAa pACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPHUU CTPOCHHSI OPTaHUYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKHUX
M DJICKTPOHHBIX TMPEACTABICHUN O cTpoeHnH BemiecTB. CBeneHus 00 M3ydaeMbIX B
KYypC€ BEILLECTBAX JIAI0TCS B PA3BUTHH - OT YIIIEBOAOPOJIOB 10 CI0KHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHU. B Kypce oOpraHmyeckoll XUMHU TOJIYYalOT pa3BUTHE
chopMUpOBaHHBIE Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS ITe€pBOHAYaIbHBIC
MPEACTABICHUS O XMMHYECKOW CBS3H, KIACCU(DUKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKOU PEaKIUU.

[Ton HOBBIM yriioM 3peHuss B npeaMere «Xumus» 0a30BOr0  YpOBHS
paccMaTpUBaeTCsi M3YYEHHBIH Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKHUIA MaTepral U (HPaKTOIOTHUECKHUE CBEACHUS O BEIIECTBAX U XUMUIECKOM
peakuuu. Tak, B dYacTHocTH, B Kypce «OOmas u HeopraHuyeckas XUMUS»
00y4YaroIIMMCs PEOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUUECKOTrO
3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMYECKUX TO3UIUN, TIyO)Ke MOHSTH
UCTOPUYECKOE W3MEHEeHHe (QYHKIMH OSTOro 3akoHa - OT oOoOmaromeid 10
OOBSCHSIONIECH U MPOTrHO3UPYIOLIEH.

Enunag cucrtema 3HaHM O Ba)KHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX WM MPUMEHEHUHU, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus aonoiHsercsa B Kypcax 10 u 11 ximaccoB anemenTamu
COJIepKaHUsl, UMEIOIITUMHU KYJIbTYPOJOTHUECKUN U MPUKIATHON XapaKTep. ITU 3HAHUS



CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHH C JIPYTUMU HayKaMu, PACKPBIBAIOT €€
pOJib B MO3HABATENbHOM U MPAKTHUUECKOW JESTEIbHOCTH YeJOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K TPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH M MPAKTHUECKUX
MPWIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MPOOIeMax, CBI3aHHBIX C XUMHEH, KPUTUUECKU OCMBICIUBATh
UHGOPMAIIMIO U TPUMEHSTH €€ JJIsI OTOTHEHUS 3HAHUU, pEeIIEHUS] HHTEJIJIEKTYaIbHBIX
M DKCIEPUMEHTAIBHBIX MCCIENOBATEIhCKHUX 3a7ad. B 1ienomM copepkanne yueOHOTO
npeaMera «XuMHUs» JaHHOTO YPOBHS U3YUCHHsI OPUCHTUPOBAHO Ha (DOPMUPOBAHHE Y
00y4Yarommxcsi MUPOBO33PEHUECKON OCHOBBI JIJISI MOHMMaHUA (PUIOCOPCKUX HICH,
TaKuX KakK: MaTE€pUajIbHOE EIMHCTBO HEOPraHMYECKOr0 W OpPraHWYECKOro MHpa,
00yCJIOBIGHHOCTh CBOMCTB BEIIECTB WX COCTABOM M CTPOCHHUEM, IMO3HABAEMOCTh
MIPUPOJIHBIX SABJICHUMN MyTEM IKCTIEPUMEHTA U PEIICHUS POTUBOPEUUN MEKY HOBBIMU
dbakTaMu U TEOPETUUYECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUH B PEIICHUU
HKOJIOTHYECKUX MPOOJIeM, a Takke MpodsieM cOepekeHHs] SHEPTeTUUECKUX PECYPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MAaTEpUaJIOB.

B muiane peuienus 3a1a4 BOCIUTaHUs, PA3BUTUS U COLIMATIM3ALIUMA 00 y4arOIUXCs
OPUHATBIE TPOrpaMMOM MO XHUMHHM TOJIXOAbl K OMNPEACIICHUIO COJACPKaHUS U
MOCTPOEHUS TIPEeIMETa MPEAyCMaTPpUBAOT (OPMHUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX
JCHUCTBUHN, HWMEIOMMX 0a30BOE 3HAYCHHWE ISl PA3IUYHBIX BHUJIOB JCATEIHHOCTHU:
penieHus npoosieM, MoucKa, aHajau3za U o0padoTku MH(OpMaLK, HEOOXOAUMBIX IS
npuoOpeTeHHs] OMbITa MPAKTUYECKOM M HUCCIEAOBATEIbCKOM  JICSITEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B nmpaktuke mnpenomaBaHUST XWUMHUM KAk Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUs, MPHU OMNPEIETCHUU
COJIEp)KATEIbHOM XapaKTepUCTUKU Ieled U3ydeHUs TMpeAMeTa HalpaBlICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJUIIMOHHO TNpU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKM KakK O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHIECKOU
NESATeTbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBON KylnbTypbl. C
METOJANYECKOW TOYKH 3PEHUS TAKOM IOAXOJ K ONPENCIICHUIO LEJNEH HW3YYCHUS
IpeAMETA SBIJISIETCS BIIOJHE ONPAaBJaHHBIM.

CornacHo AaHHOM TOYKE 3pEHMS TJIABHBIMU LEISMH HM3Y4YEHUs MpeIMeTa
«Xumust» Ha 6azoBom ypoBHe (10 -11 ki1.) BIISIOTCS:

* (opmMupoOBaHME CUCTEMbI XMMHUYECKUX 3HAHUHN KaK BaKHEHIIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOU
JIEXKAT KJIIOYEBBIE MOHATUA, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHUE SI3bIKA HAYKH, YCBOCHHE U IOHUMAaHUE CYITHOCTH JOCTYITHBIX
00001IeHN T MUPOBO33PEHYECKOr0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEN X
Pa3BUTHUA U CTAHOBJICHUS;

* (opmupoBaHHE W PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIUi, HEOOXOIUMBIX JUIsl MPUOOPETEHUS YMEHUN



OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMUUYECKUX SIBICHUN, UMEIOIINX MECTO
B PUPO/JIC, B IPAKTUYECKON U TOBCETHEBHOM )KU3HU;

* pa3BUTHE YMEHHUU U CIIOCOOOB JACSITEIBHOCTHU, CBSI3aHHBIX C HAOIIOJICHHEM H
OO0BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM TTPaBIUI
0e30macHOro oopalieHus ¢ BeleCTBaMHU.

Hapsiny ¢ stum, comepkarenbHas XapaKTEpUCTHUKA IEeNed M 3a7ad WU3YYCHUS
MpeaMeTa B MporpaMMe N0 XUMHUHM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHH C
HOBBIMHM TIPHOPUTETAMH B CHUCTEME CpemHero oomiero ooOpazoBanus. CeromHs B
NpEerolaBaHuy XUMUU B OOJNBINEH CTENEeHW OTAAETCS MPEANOYTCHHE MPAKTHIECKON
KOMITOHEHTE CO/IepKaHusl OOYy4EeHHsI, OPUCHTUPOBAHHOW Ha MOJTOTOBKY BBIMTYCKHUKA
o01eo0pa3oBaTeIbHOW  OpPraHW3alMK, BIIAJCIONICIO HE HAa0OpOM 3HAHUM, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM W yMEHHSMH aKTHBHOTO
MOJTY4YEHUS 3HAHUH U IPUMEHEHUS MX B PEATbHOM JKU3HHU IS PEIISHUS MPAKTUIECKUX
3a/ay.

B cBs13u ¢ 3 TUM Tipu M3ydeHUU TIpeAMeTa «XUMHUS» JOMHHHUPYIONIEe 3HAUYCHUE
MPUOOPETAIOT TaKKE 1IETH U 33291, KaK:

amanranusi OO0y4aromMXcs K YCJIOBUSAM JMHAMUYHO pPAa3BUBAIOIIETOCS MHpAa,
(dbopMUpOBaHUE UHTEIJIEKTYAIBHO PA3BUTON JINYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX MMPUMEHCHUEM;

dopmMupoBaHne |y  OOyYarOIIMXCsS  KIIOUEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIN), WMEIOIINX YHHUBEPCATbHOE 3HAYCHUE I pa3IMYHBIX BHUIOB
JIESTENBHOCTU: PEIICHUs MpoO0JeM, MOUCKa, aHaim3a W o0paboTku wuHbOpMaIuy,
HEOOXOMUMBIX TSI IPHOOPETEHHSI OIBITa JACATEIHPHOCTH, KOTOpAs 3aHMMACT Ba)KHOEC
MECTO B TIO3HAHMHM XHMHH, a TaKXKe JUIsl OICHKH C TO3UIUN DKOJIOTHICCKOM
0€30MacHOCTH XapaKTepa BIHMSHHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHU3M
YeroBeKa ¥ MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTC/UICKTYAJIBHBIX M TBOPYECKUX
CHIOCOOHOCTEH O00YYaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITEIBHO TPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUU B COOTBETCTBUHU C KMU3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BATh
COBpEMEHHBIC MH(OPMAIMOHHBIC TEXHOJIOTHH I MOWCKA W aHaln3a y4eOHOW |
HAyYHO-TIONMYJISIPHON MH(GOPMAITUH XUMHIECKOTO COJICPIKaHMUS,

dbopMupoBaHHE W pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBINIJICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOMWMBI, B YACTHOCTH, MNPU IUTAHUPOBAHWW U TPOBEIACHUU XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHUE Yy  oOydarommxcss  yOeKIAEHHOCTM B T'YMaHUCTHYECKOMH
HAIMPaBICHHOCTH XWMHH, €€ BAXHOW pOIM B pEHICHUH TJIOOAIBHBIX MPOoOIeM
PaAIMOHAIBHOTO TPUPOOTIONL30BAHMSI, TOMOJHEHHUSI YHEPTETHUYECKUX PECypCOB U
COXpaHEHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO



OTHOIICHUS K TIPUPOAE W CBOEMY 3JI0OpPOBBIO, a TaKXKe MPHOOPETEHHUS OIBITA
UCIIOJIb30BAHUSl TOJNYYEHHBIX 3HAHUW IS TIPUHATHS TPAMOTHBIX peElIeHUud B
CUTYAIUAX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOHOM mutaHe cpeqHero o01iero oopa3zoBaHus npeaMer «Xumus» 0a30BOro
YPOBHSI BXOJHT B COCTaB MPEIMETHON 001acTH «ECTeCTBEHHO-HAYUYHBIE MPEIMETHI.

OO0mee 4nCIIo YacoB, OTBEAEHHBIX JUIS M3YUYCHHUS XMMHUHU, Ha 0a30BOM ypOBHE
cpemHero ooIiero oopazoBanus, cocrapisier 68 gaco: B 10 kimacce - 34 yaca (1 gac B
Heneno), B 11 knacce - 34 gaca (1 4ac B HeIeIO).

COIAEPKAHUE OBbYYEHUA
10 KJIACC
OPT’TAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[IpenMer OopraHM4YecKOM XUMHU: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHHS OpPraHUYECKUX
coenuuenuii A. M. bytiepoBa, e€ ocHOBHBIE monoxeHusi. CTpyKTypHbIE (OPMYIIbI
OpraHUYeCcKuX BellecTB. I'oMonorusi, nzomepusi. XuMUYECKasi CBSA3b B OPraHUYECKUX
COCIMHEHUSX - OJIUHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o kiaccupukaluu opraHudeckux BemecTB. HomeHnkimarypa
OpPraHUYECKHUX COCUHEHUH (CUCTEMATHYECKas) U TPUBHAIIbHBIC Ha3BaHUSI BaKHEUIITUX
MPEACTABUTEIIEH KJIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YeHHUs BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C 00pa3llaMHi OpPTaHMYECKHX BEIECTB M MaTepuajaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJT OpPraHWYECKHUX BEIISCTB, HAOIMIOJICHHE U OIMUCAHUE
JEMOHCTPALMOHHBIX ONBITOB IO TMPEBPAICHUI0 OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psijl. MeTaH u 3TaH - NPOCTEUIIINE
MPEACTABUTENIN AIKAHOB: (PU3NYECKUE U XUMHUUECKUE CBOMCTBA (peakiuu 3aMelleHUs
U TOPEHUS ), HAX0XKJICHUE B IPUPOJIC, MOTyUYCHHUE U PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH pAld. OTWIEH U MPONWIEH -
POCTEHIINE IPEICTABUTENN AIKEHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA (peaKInu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpPATALUMU, OKUCICHUS U TMOJUMEPU3ALINH),
MOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmerunOyranuen-1,3: crpoeHue, BaKHEHIIHE
XUMUYECKUE CBoOMcTBa (peakiusi noiaumepusanuu). [lomydeHue CHHTETHYECKOIO
KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUN psAll. ALICTWICH -



MPOCTEHUIIINI TTPEACTABUTEIb ATKUHOB: COCTAaB, CTPOCHUE, (DU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakiuu TUAPUPOBAHUSA, TAJIOICHUPOBAHUSA, THApPATALMU, TOPECHHUS),
IIOJIy4YECHUE U IPUMEHEHUE.

Apensl. benszon: coctaB, cTpoeHHe, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuyu TaJOTEHUPOBAHUS U HUTPOBAHUSA), MOJYYEHUE U TPUMEHEHHE. 10/1you:
cocmas, cmpoeHue, uzuueckue u Xumuyeckue ceoucmaa (peakyuu 2ai0eeHupo8aHus
U HUMPOBAHUsL), NOYyYeHUue U npumereHue. TOKCUUHOCTH apeHOB. [ eHeTnueckas CBs3b
MEXYy YIJIEBOJAOPOIAMU, PUHAIEKAIMMH K PA3JIMYHBIM KJIacCaM.

[IpuponHble ICTOYHUKH YTIIEBOIOPOI0B. [[prpoHbIii ra3 v momyTHbIE HEQTIHBIC
razpl. Hedtp u e€ mpoucxoxnenue. CrocoObl mnepepaboTku HepTH: TMeperoHka,
KPEKHHT (TEPMHUUYECKHH, KaTaTUTHUECKHil), muponus. [IpoaykTsl nepepadoTku HedTH,
UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBbIN yroyib U MpOAYKTHI €ro
nepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YyYEHHsS BEUIECTB M HX MPEBPALCHUN:
O3HAaKOMJIEHHE C 00pa3laMu IJIaCTMACC, KaydyKOB U pe3uHbl, kojutekiuu «Hed1b» u
«YTOIbY», MOJEIUPOBAHUE MOJIEKYJ] YIJIE€BOJOPOAOB W TaJOr€HONPOU3BOAHBIX,
POBEACHNE NPAKTUUECKON pabOThI: MOJYYE€HHE STUICHA U U3YUYEHHUE €rO CBOWCTB.

Pacuérurle 3amaun.

Brranciiennst mo ypaBHEHUIO XUMUYECKON peakIiiuu (Macchl, 00bEMa, KOJTMIEeCTBA
HCXOJHOTO BEIECTBA WM MPOAYKTa PEAKIUU MO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MU MPOYKTOB PEAKIIUHN).

Kucsopoaconep:kamue opraHn4ecKue coeUHECHUS

[IpenenbHbIC OTHOATOMHBIEC CIUPTHI. METaHOM M 3TAHOMI: CTPOCHUE, PU3NUECKHE
1 XMMUYECKUE CBOMCTBA (PEaKIUU C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3U MEXAy MOJIEKyIaMu cupToB. [leficTBue
METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJI0BEKa.

MHoroaToMHbBI€ CITUPTHL. DTUIICHTIIUKOIb U TIUIEPUH: CTpOeHUE, GU3HUUECKHUE U
XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU METajlaMHu, KauyeCTBEHHAS
peakIusi Ha MHOT0OaTOMHBIE CIIUPTHI). JlelicTBue Ha opraHu3M 4yenoBeka. [Ipumenenue
[JIMLEPUHA U ITUJICHIJIUKOJISL.

@deHomn: CTpOEHWE MOJCKYNbl, (U3UYECKUe W XUMHUYECKHE CBOMCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpaerusibl u kemonsi. QopManabAETU/l, alleTAIETHI: CTPOCHUE, (U3NUECKUE U
XUMUYECKUE CBOWCTBA (peaklUMM OKHUCIECHHUS W BOCCTAHOBIICHUS, KaueCTBEHHBIC
peakiuu), NoJlydYeHue U IpUMEHEHHE.

OIHOOCHOBHBIE TIpE/e/IbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHHUE, (PU3MYECKMe M XMUMHYECKHE CBOWCTBa (CBOMCTBa, 0O0IIME IS
KJ1acca KHUCIIOT, peakius dTepuduKaIim), mojiydyeHue u npumenenune. CreapuHoBas u
OJICMHOBAsi KUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX KHUCJIOT. MblUia Kak
COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe ACHCTBHE.



Cnoxnbie 2QUphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIU3 CIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonorudeckas poib KUPOB.

VYrneBojsl: coctaB, KiiacCH(PpUKANUs YrIIeBOIOB (MOHO-, AU- U MOJUCAXAPUIBI).
['moko3a - mpocTeWmuii MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJIHI,
dbu3nuecKkrue U XUMUYECKHE CBOMCTBa (B3aumozeicTBue ¢ ruapokcugom meau(Il),
OKHUCJICHHE aMMHAa4YHbIM PAcTBOPOM OKcHaa cepedpad, BoccTaHOBIEHHE, OpOKEHHE
TJIFOKO3bI), HAXOXK/IEHUE B MIPUPO/JIe, IPUMEHEHHE, Ouoornieckas poib. GoToCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u wemmonoza kak npupogHbie noauMmepbl. CTpoeHHE Kpaxmaya U
newtono3bl.  dusnueckue W XUMUYECKHE CBOMCTBAa Kpaxmania (THIpOJuU3,
KAueCTBEHHAas PEaKIusi C HOJOM).

OKCMEPUMEHTAIbHBIE METOJIbl HW3Y4YEHHUS BEHIECTB U WX NPEeBpaIlCHUM:
IpoBeACHUEe, HAOIIOJICHUE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OFAHOATOMHBIX CHHUPTOB (OKHUCIECHHWE 3TaHOJa
okcumoM Menu(Il)), MHOroaroMHBIX CHHPTOB (B3aUMOJEWUCTBUE IJIMIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKHUCIEHHE aMMHUAYHBIM PAacTBOPOM OKCHIA
cepeobpad u rtuapoxkcuaom Menu(ll), B3aumMopeilcTBHE Kpaxmalia € HOJIOM),
IPOBEJICHNE IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Brruncnenus mo ypaBHEHUIO XUMHUYECKOM peakIiuu (Macchl, 00bEMa, KOJIMUeCTBa
UCXOJHOTO BEUIECTBA WJIM MPOJAYKTa pEeaklUh IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOT'O M3 UCXOJHBIX BEIIECTB HIIH MPOIYKTOB PEAKIIUN).

A30TcojiepxKaliue OpraHnyecKue COeIMHEHUSI.

AMMWHOKHUCIIOTBI Kak aM(oTepHbIe OpraHHuecKue coequHeHus. Pu3nuecKkue u
XMMHUYECKHME CBOWCTBA aMUHOKUCIOT (Ha TpuUMepe TriauiuHa). buonornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTumasl.

benkn kak mpUpOJHBIE BBICOKOMOJEKYIsIpHbIe coenuHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O€IKOB. XMMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3,
JieHaTypalus, KaYeCTBEHHbIC PEaKIIMU Ha OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUsI BEIIECTB M WX NPEBPALICHUN:
HAOJIFOZICHUE W OINHMCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypamusi OCIKOB MpHU
HArpeBaHUMU, IBETHBIE PEAKIIUH OEITKOB.

BbicokomoJieKkyJIIpHbIE COeTMHEHUS

OCHOBHBIC TIOHSITUSI XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUM, CPEAHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN -
MOJIMMEPU3ALINS U TTIOJIMKOHICHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W WX MPEBpAILCHUI:
O3HAKOMJIEHHE C 00pasliaMH MPHUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.



MeXnpeaMeTHBIE CBSI3H.

Peanm3anust MeXMpeAMETHBIX CBsI3eH NP U3yUYCHUU OpraHMYecKoil Xxumuu B 10
KJIacCe OCYIIECTBISIETCS 4Yepe3 HCIIONb30BaHHWE KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHATUH, TaK W TIOHSATHUH, SIBISIONIUXCS CHCTEMHBIMU IS OTACIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHSTH: SBJIICHWE, Hay4YHbIH (pakT, TUmoresa,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiIacCU(PHUKalWsg, MEPUOAUYHOCTh, HAOIIOJEHUE,
HU3MEpEHUe, YIKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwusuka: MaTepus, SHEPTHS, Macca, aTOM, dJIEKTPOH, MOJICKYJIa, YHEPTeTUIECKUM
YpOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3UYECKHE
BEJTUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
¢doTocuHTE3, OHOJOTMYECKH aKTUBHBIC BemiecTBa (OCNKH, YIJICBONBI, JKUPBI,
dbepMeHTHI).

['eorpadusi: mMuHEpanbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAaeMbie, TOILIUBO,
pecypchl.

TexXHOMOrus: MUIIEBbIC MPOAYKTHI, OCHOBBI PallMOHAIBHOTO IMUTAHHS, MOIOIINE
CpeICTBa, JIGKAPCTBEHHBIE ¥ KOCMETHYECKHWE TMpemnapaThl, MaTepHalbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHIX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHU

XHUMHYECKHUH 371IeMEHT. AToM. SIapo aToma, U30TOIbl. DJIEKTPOHHAST 000JI0UKA.
DHepreTUYecKre YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWMTamu, S-, P-, O- 3JICMCHTEHI.
Oco0OeHHOCTH pacrhpeneNieHdss JJIEKTPOHOB IO OpOUTANIsIM B aroMax »3JEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIHsi aTOMOB.

[Tepnonnueckuit 3akoH u [lepuoanyeckas cucremMa XMMHUYECKUX JIEMEHTOB [l.
N. Menneneea. CBs3b NEPUOANYECKOrO 3akoHa U Ilepmoamueckoll cucTEMbI
xuMmuueckux aseMeHtoB J[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHH S CBOMCTB XUMUUYECKHX DJIEMEHTOB U 00pa3yeMbIX
MMHU TIPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM ¢ I[epuojaM. 3HAuYCHHUE
NEPUOIMYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenne BemecTBa. XHMHYECKAs CBA3b. BHIBl XUMHUYECKOW  CBS3HM
(koBaJIeHTHasl HEMOJIApHAsi U TMOJSpHAsl, HOHHAsA, MeTajuimueckas). MexaHu3Mbl
00pa30BaHMs KOBAJIGCHTHOW XMMHUYECKOH CBSI3U (OOMEHHBIN U JOHOPHOAKIEITOPHBIN).
Bonoponnas cBs3b. BaneHTHOCTB. DNEKTpOOTPULATENBHOCTh. CTENEHb OKHUCIIEHUS.
HoHbI: KaTHOHBI U AHWOHBI.

BemecTBa MONEKyISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA



COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstne 0 aucnepcHeIX cucrtemax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10715 BEUIeCTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEUHECHUH. Howmenkiarypa
HEOpPraHMYECKUX BeulecTB. ['eHeTnueckas CBS3b HEOPraHUYECKHX  BEILECTB,
OPUHAIEKAIINX K PA3JTUYHBIM KIJIACCaM.

XuUMHYECKass  peakuus. Knaccuduxanus XAMUYECKUX  PEaKUui B
HEOPraHUYECKOW U OPraHMYE€CKOW XMMHUM. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH
COXpaHEHMS U MIPEBPALICHUS SHEPTUU ITPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3iMuHbIX (akTopoB. OOpaTuMbie
peakuun. Xumuyeckoe paBHoBecue. DakToppl, BIHSOIMIME HA COCTOSHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

Dnektponutuyeckas auccouuanus. CunpHble U cinalbie AnekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KUCJIAsl, HEUTPaJIbHAs, IIETOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHsS BEHIECTB W WX NPEBpALICHUN:
nemoHctpauus Tabnun «llepuonuueckas cucrtema xumuuyeckux siaemeHtoB 1. U.
MenpeneeBa», HW3y4eHHE MOJENCH KPUCTALIMYECKUX PEMIETOK, HAOIIOJCHHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHaa
BOJIOPO/Ia B MPUCYTCTBUU KaTAJIM3aTOPa, ONPEJCICHUE CPElIbl pACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOIO WHIUKATOPa, PEaKlUd MOHHOrO OOMeHa), MpOBEICHUE
MpaKTUIECKON paboTel «BrnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM
peaKuumn.

Pacuérurnle 3amaun.

Pacuérpl 10 ypaBHEHUSIM XUMHAUYECKUX PEAKLIHM, B TOM YHUCIIE TEPMOXUMHUUECKHUE
pacu€Thl, paCU€THI C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasl 10JI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramibl. [lonoxxenne HemeramioB B [lepuoguyeckoi cucteMe XMMUYECKUX
sanementoB JI. M. MenneneeBa u OCOOEHHOCTH CTpO€HHUsI aToMOB. Dusnueckue
CBOMCTBAa HEMETAJUIOB. AJLIOTPOINHS HEMETAUIOB (Ha NPUMEPE KHUCIOPOAa, CEPBI,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbI, a30Ta,
docdopa, yriepona u KpeMHHs) U UX COCTUHEHUN (OKCUIO0B, KUCIOPOACOAEPKAIIUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHUH).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COCTMHEHUU.

Merannbl. [lonoxenne merawioB B Ilepuogmdeckoil cuUCTeME XUMHUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmme ¢usndeckue cpoiicTBa MeTaioB. CINIaBbl METAILIOB.
DIIEKTPOXUMHUUYECKUI P HAIIPSYKEHU METAIIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kalul, KaJbIIHi,
MarHui, aJlOMUHUHN, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COCTUHEHUH.

OO6mue crocoObl TONMydeHHs MeTalioB. lIpuMeHeHHEe MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U MX MPEBPAILICHU: U3YUECHHUE
Kolekuun — «Meraibl M CIUIaBbl»,  00paslloB  HEMETa/IOB,  pelIeHHue
OKCIIEPUMEHTAIbHBIX 3aj7a4, HAONIOJACHUEe U ONHCaHWE JAEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHIA ATIOMHHHS C PAacTBOpaMU
KHUCJIOT U LIEI0YeH, KAYECTBEHHbIEC PEAKIIMU Ha KATUOHBI METAJLIIOB).

Pacuérusnle 3amaun.

Pacuérel Maccel BemiecTBa MM 00BEMA Ta30B MO H3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacCe WU 00bEMY OJTHOTO U3 YYACTBYIOUIMX B PEAKIIUU BEILIECTB, pACUEThI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEIECTB
UMEET IPUMECH.

XHUMHUS U )KA3HD

Ponp xuMum B 0OeCreYE€HUU HSKOJIOTMYECKOM, DHEPreTUYeCKOl W MHUILEBOU
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [loOHATHE O HAay4dyHBIX MeETOAaxX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIIIEHHOTO MOJYYCHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MUPE BEILIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTENIBHBIE MATEPUAIIBI,
KOHCTPYKLIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuanbl s
AJICKTPOHUKH, HAHOMaTepHaIbl, OpraHMUECKHE 1 MUHEPAJIbHBIC YI00PEHHUS.

XuMusg H 300pOBbE€ 4YEIOBEKA: NPAaBWIA HWCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuia O€30MaCHOr0 MCIHOJIb30BaHUS MpenapaToB ObBITOBOM XUMHUU B
IIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeaAMETHBIX CBS3EH MPU U3YUEHUH OOIIE U HeOpraHWYecKOn
xuMuu B 11 Kjacce oCyliecTBIsSETCs Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TIOHATHH, TaK W TOHSITUM, SBIAIOUIUXCS CHUCTEMHBIMM IJS1 OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC TOHATHS: Hay4HbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIu3, CHUHTE3, KiIaccuuKaiusi, IepUOAUIHOCTh, HAOJIOJEHHUE,
AKCIIEPUMEHT, MOJICTIMPOBaHUE, U3MEPECHUE, ABJICHUE.

dusznka: Marepus, YHEPrusi, Macca, atoMm, 3SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMN, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSHHME BEIIeCTBa, (PU3MUECKUE BEIUYMHBI M EIUHHUIIBI HUX
U3MEpPEHUS, CKOPOCTb.

buonorus:  kmerka, opraHm3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3MeE.



FCOFpa(l)I/IHI MHHCpAJIbI, TOPHBIC IIOPOAbLI, IIOJE3HBIC HCKOIIACMLBIC, TOIIIMBO,

peCypChlI.
TexHomorusi: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJICTBO

CTPOUTCIIBHBIX MATCPHAJIOB, CEIbCKOXO0351CTBEHHOE Mponu3BOACTBO, IIHIICBAA
ITPOMBIIIIJICHHOCTD, (bapMaL[eBTI/IIIeCKaH IMPOMBINIJICHHOCTD, IMPONU3BOACTBO
KOCMCTUYCCKUX  IIPCIIapaTOB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHAJIOB,
QJICKTPOHHAA IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOI'HH.

Peasm3anusi BOCHIMTATEIbHOI0 MOTEHIMAJIA HA YPOKAX XMMHUH IPEIIONAraeT
CJelyIolIee: - YCTaHOBJICHUE JOBEPUTEIIbHBIX OTHOILICHUA MEXKY YUUTEIIEM U €ro
YYE€HUKaMH, CIOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPUATHUIO YUAIIUMHCS TpEOOBaHUI
U IPOChO yuuTeIIsl, MPUBJICUCHUIO UX BHUMAHUS K 00CYKJaeMOW Ha ypOKe
nH(pOpMaIK, aKTUBU3ALMU X [T03HABATENIbHON AESTEIIbHOCTHU; - TOOYXKACHHE
IIKOJIbHUKOB COOJIIO/IaTh HA YPOKE OOLIENPUHSATHIE HOPMbI IIOBEJIEHUS, TIpaBUiIa
OOUIEHUs CO CTApIIMMU (YUUTENSIMU) U CBEPCTHUKAMU (ILIKOJbHUKAMHU ), IPUHIUIIBI
y4eOHOW JUCHMILIUHBI U CAMOOPTaHU3alUY; - IPUBJICUEHUE BHUMAHUS IKOJIbHUKOB
K IEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha ypOKax SBJIEHUM, OpraHnu3alys Ux padoThl ¢
MOJIy4aeMOW Ha YPOKE COLMAIbHO 3 3HAYUMON HH(pOpMaLIUel - NTHULIMUPOBAHUE €€
00CY>KI€HMsI, BBICKAa3bIBAHUS YUAILIUMKCS CBOEI'O MHEHHUS 110 €€ MOBOY, BRIPAOOTKU
CBOEro K HEel OTHOUIEHUS; - UCTIOJIb30BAHUE BOCIIUTATENbHBIX BO3MOKHOCTEN
coJiepKaHusl y4eOHOro mpeaMeTa uepes IEMOHCTPALUIO AETIM IPUMEPOB
OTBETCTBEHHOT 0, IPaXK/IaHCKOT'O MOBEJICHUS, ITPOSIBICHUS YEJIOBEKOIIO0US 1
100pOCepIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLINX TEKCTOB AJIS UTEHUS, 3a]1a4
U1 peleHus], NpoOJEeMHBIX CUTYaIMi Jisl 00CYXK/I€HUS B KJIacce; - IPUMEHEHHE Ha
YpOKE MHTEPAKTUBHBIX (POPM padOThl yHalIUXCS: HHTEIUIEKTYalbHBIX UTP,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; JTUCKYCCUM, KOTOPBIE
JAI0T yYaluMCsl BO3MOXKHOCTh IPUOOPECTU ONBIT BEJIEHUS KOHCTPYKTUBHOTO
Juanora; TpynmnoBoil paboThl WK pabOTHI B apax, KOTOPbIE y4yaT IIKOJIbHUKOB
KOMAaH/IHOM paboTe 1 B3aUMOJIEHCTBUIO C APYTUMU JAETbMHU; - BKIIFOUEHUE B YPOK
UTPOBBIX MPOLIENYP, KOTOPbIE TOMOTAOT MOAAEPKATh MOTUBALIMIO IETEH K
HOJIYYEHUIO 3HaHUH, HATa)KUBAHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLICHUH B
KJIacce, IOMOTal0T YCTAHOBJIEHHIO T0OpOKenaTeabHON aTMOc(ephl BO BpeMsl YpOKa; -
opranu3zauus medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUALIUXCS HAJ UX
HEYCIIEBAIOLMMU OJHOKJIACCHUKAMU, TAOLIET0 IKOJIbHUKAM COL[UAJIbHO 3HAUNMBIii
OIBIT COTPYTHUYECTBA U B3aUMHOM MMOMOIIIH; - THULIUUPOBAHUE U MOJJEPKKA
UCCJIEI0BATEIBCKOM AEATEIIBHOCTH NIKOJIBHUKOB B paMKaX peajin3aliid UMU
WMHAUBUIYAJbHBIX U TPYIIIOBBIX HUCCIEA0BATENIbCKUX MPOEKTOB, YTO AACT
IIKOJIBHUKAaM BO3MOYKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEILICHHUS



TEOPETUYECKON NPOOIIeMbl, HABBIK T€HEPUPOBAHUS U 0()OpMIIEHUSI COOCTBEHHBIX
U7ieH, HABBIK YBOXKHUTEIHLHOTO OTHOIIEHUS K Uy>KUM HIeIM, 4 0pOPMIICHHBIM B
paboTax Ipyrux MccieaoBaTeNnei, HaBbIK MyOJUYHOTO BBICTYIICHUS TIEpel
ayIUTOpPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUSI CBOCU TOUKH 3PEHUSI.
1. IMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA BA3OBOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHHMS K pe3yJbTaraM OCBOCHHUS
OoOy4YarolUMHUCSL MPOrpaMM  CpPEIHEro o0mero ooOpa3oBaHusi (JUYHOCTHBIM,
MeTanpeIMETHBIM U npeAMeTHbIM). HaydHo-MeToauueckoil ocCHOBOM ISl pa3paboTKu
IUIAHUPYEMBIX pPE3YyJbTaTOB OCBOEHHUS IMPOrpaMM CpPEIHEro oOIero oOpa3oBaHMS
ABJISIETCSI CHCTEMHO-AEATENbHOCTHBIN MOIXO/I.

B coorBercTBHM C CHUCTEMHO-IEATENBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeaMeETa « X UMHU» HA YPOBHE CPEHETr0 OOIIETro
00pa30BaHUsI BBIJENIEHBI CIEAYIOUINE COCTABIIAIOIINE:

OCO3HAHHUE OOYYAIOUIMMHCS POCCUMCKONM TPaKIAaHCKOW HIEHTUYHOCTH -
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOTIPE/IEIICHHIO;

HAJIMYKE MOTUBALIMU K 00yUYEHUIO;

L[EJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUH JTUYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAIUIMK 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImMXCsl PYKOBOJCTBOBAThCSI B CBOECH
JESTENbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH IIEIOCTHOM
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HAJIMYUE MPABOCO3HAHUSA SKOJIOTHYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
€U U CTPOUTD JKU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHMS TMpeaMera «XuMHUS» JOCTUTaloTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU U
ujeasaMi POCCUHCKOIo TPaXJaaHCKOro 00IeCTBa, NPUHATHIMU B 00IIECTBE HOPMaMHU
U TpaBWIaMH TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU IMPOIIECCAM  CAMOIIO3HAHMS,
camMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0Y4arOIIUXCS.

JIMYHOCTHBIE  pE3yNbTaTbl OCBOCHMS  MpeaMeTa «XUMHA»  OTpPakaroT
c(OpMHPOBAHHOCTh OIbITA [O3HABATEIbHOM W NPAKTUYECKOH JIEATETbHOCTH
oOyuarouuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM 4YHCIE B
YacTH:

1) rpakIaHCKOro BOCTIMTAHUS

OCO3HAHMS 00YYaIOIMMUCA CBOMX KOHCTHTYLHMOHHBIX MpaB M O0S3aHHOCTEM,



YBAYKEHHUSI K 3aKOHY U IPAaBONOPSAIKY;

NPEACTAaBICHUS O COLUMAIBHBIX HOPMAaX U MpaBWiIaX MEKIMYHOCTHBIX
OTHOILEHHI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEILHOCTU MPU CO3AAHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMAaTh W TPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKYy U
apryMEHTBI JPYTUX MPU aHAJIN3€ PA3JIMYHbIX BUJOB yUeOHOU NEATEbHOCTH;

2) MATPHMOTHYECKOIO0 BOCIIMTAHMSA:

LHEHHOCTHOI'O OTHOILIEHUS K KCTOPUYECKOMY U HAyYHOMY HACJIEAUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHYECKOIrO
IPUMEHEHHUS] XUMHHM, OCO3HAHUS TOTO, UYTO JOCTHKEHUS HAyKU €CThb pe3yJbTaT
JUIMTETbHBIX ~ HAONMIOJIEHWH,  KPOMOTJIMBBIX  SKCHEPUMEHTAIbHBIX  ITOUCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEJIbHBIX MOTHMBOB B MOJIYYEHUH U TOCIEIYIOIIEM aHAIU3e
uH(OpMaIIMH O TIEPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) MYXOBHO-HPABCTBEHHOT'O BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO IMOBE/ICHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMHU, U
IPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTUPYSICh Ha MOpaJbHO-HPABCTBEHHBIC
HOpPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEAEHUE U MOCTYIKU CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TOCIEACTBUM ATUX
MOCTYTIKOB;

4) dopMupoBaHHS KYJIbTYPbI 3I0POBbSI:

NOHMMaHUsl LEHHOCTEH 310poBOro ©  OezomacHOro obpasza  JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PHU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOIO/IeHNsT TIpaBWJI 0OE€30MacHOrO OOpalleHuss ¢ BeleCTBaMU B  OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIIBHOCTH;

MOHUMAaHUS IEHHOCTU MPaBUJ UHANBUIYAJTBHOTO U KOJUIEKTUBHOTO O€30MaCHOT0
NOBEJCHUS B CUTyalUsIX, yTPOKAOIINX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YyrmoTpeOiaeHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHU );

5) TpyaoBOro BOCHIMTAHMSA:

KOMMYHHUKAaTHBHOMN KOMIIETEHTHOCTH B yue0HO-HCCIeI0BATENbCKON
JeSITENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX JACSITEIBHOCTH;

YCTAHOBKHU Ha aKTMBHOE Y4YacCTHE€ B PEIICHUU MPAKTUYECKUX 33724 COLIMAIbHOM
HaIpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUUECKOMY H3YUYECHHIO Npodeccuil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXKEHUA K TPYyHLy, JIOASM Tpyda WU pe3yibTaram TPYAOBOW JESITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJUBUAYAIbHOU TPACKTOPUHU
oOpa3oBaHus, Oyayiien nmpodeccuu u peaan3aiui COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMHUHM, HMHTEPECOB H
noTpeOHOCTEH O0IIeCTBa;

6) 3K0JOrM4YecKOro BOCIIUTAHUS:

AKOJIOTMUECKU 11€71eCO00pa3HOr0 OTHOIICHUS K TMPUPOJAE, KaK HCTOUYHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUSl TJI00ATBHOTO XapakTepa JKOJOTMYECKUX MPOOIeM, BIUSHUS
AKOHOMUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMAIBHOM CPEJIBL;

OCO3HAHUS HEOOXOAUMOCTH HCIIOIL30BaHUS JTOCTHKEHUM XUMUU ISl PEILICHUS
BOITPOCOB PALIMOHAIIBHOTO TPUPOIOIOJIH30BAHUS;

AKTUBHOT'O HENPUATHUA JIEUCTBUM, TPUHOCIIINX BPEI OKPYKAKOIIEH TPUPOIHOMN
cpelne, yMEHHUs MPOTHO3UPOBATh HEOJIArONMPUSTHBIC SKOJIOTHYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEIOTBPAILATH UX;

HaJIMYUsI PA3BUTOrO SKOJOTMYECKOTO MBILIICHUS, 3KOJIOTMYECKOU KYJIBTYPHI,
OMbITa JEATEIBHOCTH JKOJOIrMYECKON HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSA
VMU B 03HABATENbHOM, KOMMYHHKAaTUBHON U COLMAIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHHUS aKTUBHO MPOTUBOCTOATH UICOJIOTUH XeMopoouu;

7) MEeHHOCTH HAYYHOTO IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS celU(PUKU XMMUU KaK HAYKH, OCO3HaHUS €€ posik B HQOPMUPOBAHUU
PAIMOHAIBHOTO HAYYHOT'O MBIILIICHUS, CO3JaHUM IIEJIOCTHOTO MpPEACTaBICHUS 00
OKPYKAKIIEM MUPE KaK O €IUHCTBE IMPUPOABI U YEIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PelIeHUH TPOo0JIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUH JIJIs1 COBPEMEHHOMW ITUBWIN3AIMU: B
e€ TYMaHHCTUYECKOW HANpaBIEHHOCTH M BaXXHOM pPOJHM B CO3JaHUU HOBOM 0Oa3bl
MaTepUAIbHONU KYJIbTYPHI, PEIICHUU TJIOOATBHBIX MPOOJEM YCTONYHMBOTO PA3BUTHUS
YEJIOBEYECTBA - CBIPbEBOW, DHEPre€TUYECKOM, IMHUIIEBOM M IKOJOTMUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 0OECTICUEHUH YCIIOBUN YCHEIIHOIo TpyAa U
HKOJIOTHYECKH KOM(DOPTHON KU3HH KAXkKIOT0 WICHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOAOB NTO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh MOJTydaeMble
3HAHMS IJIs1 aHaJU3a U OOBSICHEHUS SIBICHUN OKPY>KAIOIIET0 MUPA U MPOUCXOSIINX B
HEM W3MEHEHHWH, YMEHMS JelaTh OOOCHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAyYHBIX
(aKTOB ¥ UMEIOIINXCS TAHHBIX C MEIBIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSATENIHLHO UCTIOIb30BATh XUMUYECKUE 3HAHUS JIJIs PEIICHUS



npo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIICI0BATEIBCKOM A TEIbHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTM K  HETNpPEpPhIBHOMY  OOpa3OBaHHIO |
caM000pa30BaHWI0, K AaKTHMBHOMY TIOJYYCHHIO HOBBIX 3HAHWH TI0O XUMHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpyla B paslUYHbIX chepax mpodeccrnoHaTbHOMI

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHMsI Y4eOHOro mpeaMera «XUMHsS» Ha
YpOBHE CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC LTS (dbopMupoBaHus MUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKMIpPEeIMETHbIE) OOIIEHAYUYHbIE TMOHATHS, OTpaKAIOIINE
I[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa ¢ CHeUu(PUKy METOJO0B TO3HAHUS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IpoLEeCC, CUCTEMa, Hay4yHbId (aKT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHUe);

yHUBEpCAJIbHbIC Yy4eOHbIe NeUCTBUS (MTO3HABATENbHBIC, KOMMYHHUKATHUBHEIE,
peryisTUBHBIE), oOecnieunBarolue GopMupoBanue (PyHKIIMOHATBLHON IPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMU 00Yy4aroIInXcs;

CIIOCOOHOCTh OOYYaIOIIMXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIC IEHCTBUS B TO3HABATEIbHOMN
Y COLMAIbHOU MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMU MO3HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICUCTBUSIMHU.

OgBiaeHUe YHMBEPCAIbHBIMH Y4€OHBIMH NMO3HABATEIbHBIMU
NEeHCTBUAMU:

1) ©a3oBble JJornyecKue AeiicTBUS:

CaMOCTOATENHHO (HOPMYITUPOBATHh M aKTyaIM3UPOBATH MPOOIJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEAeNiITh UEeNU JACATENBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUH HX
JOCTUXKEHUS, COOTHOCUTH PE3YJbTAThI ACSITEIbHOCTH C MOCTABICHHBIMU LENISIMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOIO MBIIUICHUS -
BBIJICNIATh XapaKTEPHbIC TPU3HAKA TIOHSITHH W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOLIME MOHATHUA ISl OOBSICHEHUS OTAENIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAHUS W KPUTEPUH JIJISI KIACCU(PUKAIIMK BEIIECTB U XUMHUECKHUX
peakuui;

yCTaHABIUBATh  TMPUYMHHO-CIEACTBEHHBIE  CBS3M  MEXIY  H3Y4aeMbBIMU
SIBJICHUSIMU;



CTPOUTB JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, J€TYKTUBHBIE, IO aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUS B pAacCMaTPUBAEMBIX SIBJICHUSX,
(bopMyIHpPOBaTH BHIBOBI U 3aKITIOYCHHUS;

OPUMEHATh B IPOLIECCE IMO3HAHMS, HCHOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKHE
(3HAKOBbBIE) MOENH, NMPEOOPA3OBBIBATH MOJIEIbHBIE MPEACTABICHUS - XUMHYECKUI
3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYecKasi (opMyIia, ypaBHEHUE XUMUYECKON PEeaKIuu -
OpU pEIIeHUH YYeOHBIX TO3HABATENBHBIX W TPAKTHYECKUX 3a/1ad, MNPUMEHATH
Ha3BaHHbIE MOJIEJIbHBIE NPEICTABICHUS JIS BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIUil.

2) 0a3oBbIe UCCIEI0BATEIbLCKHE AeiiCTBHS:

BJIaJIETh OCHOBAaMH METOJOB HAyYHOI'O ITO3HAHUS BELIECTB U XUMHUYECKUX
peaKkuui;

(dbopMynMpOBaTh LENH U 33Ja4H UCCIEIOBAHMS, UCIIOJIb30BATh MOCTABIICHHBIE U
CaMOCTOSATENHHO CHOPMYITUPOBAHHBIEC BOITPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX
CYKJICHUH;

BJIAJ€Th HABbIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHMS M IPOBEIECHUS
YUYEHHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HaOII0aTh 3a XOJOM
mporecca, CaMOCTOSITENIbHO IPOTHO3HPOBATh €ro pe3yibTar, (OpMyIUpOBaThH
00001IEHNs M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHUA,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

npuoOpeTaTb  ONBIT  YYEHWYECKOHW  HCCIIEOBATENIbCKOM U MPOEKTHOM
JeSITeNbHOCTH, MPOSBISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHCKY
METO/IOB PELIECHUS NPAKTUYECKUX 3a7ady, MPUMEHEHUIO pa3JIMYHbIX METOOB
MO3HAHUSI.

3) paodora ¢ nndopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMANUK (HAYIHOTIOMYJISIpHAS
JUTEpaTypa XMMUYECKOT0 COIepkKaHus, CIIpaBOUHbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBATH MH(DOPMALIUIO PA3TUYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KpUTUUECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTS;

dbopMynupoBaTh 3ampOoChl U MPUMEHSATh Pa3IHYHBIE METOAbI MPH TOUCKE U
otOope nHdopMaimu, HeOOXOIUMOM /1JI BBITIOJIHEHUST YUE€OHBIX 3a/1a4 ONPEACIEHHOTO
TUIIA;

npuoOpeTaTh OMBIT  WCIOJIB30BAHUSA  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY MpeacTaBiaeHus: HpopMauuu
(cxembl, rpaduKH, JUArpaMMbl, TaOIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYUYHBIN S3bIK B KaUECTBE CPEACTBA MPHU pabOTe C XUMHUYECKOU
uHbOopMaIeil: IPUMEHATh MeXIpeaMeTHbIe (PU3NIECKre U MaTeMaTUYECKNE) 3HAKU
Y CUMBOJIBL, (hOpMYJIbl, 800pEBHATYPBI, HOMEHKIIATYPY;



UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISI THOCTH.

OByaieHUe YHMBEPCAIbLHBIMH KOMMYHUKATUBHBIMU J1€iCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKITaeMOW TEMBI B XOJE AHMAIOTa W/WIN
JTIMCKYCCHH, BBICKA3bIBaTh WJEH, (POPMYITUPOBATH CBOM MPEMJIOKEHUS] OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOM 3a/1a4K;

BBICTYNAaTh C TIPE3EHTAIlMEll pPEe3yJbTaTOB IMO3HABATEIHHOU JIEATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITETIbHO WM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON paldoThl IO MCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, peaju3aluu y4eOHOro MpoeKkTa U GopMyJIUpOBaTh BBHIBOABI IO
pe3ynbTaTaM TPOBEAEHHBIX HCCIEOBAaHUN MYTEM COTVIACOBAHUS TO3UIUMN B XOJIE€
00CyX/IeHUS 1 0OOMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMH JeHCTBUAMM:

CaMOCTOSITENILHO TUIAHUPOBAaTh W OCYIIECTBJISTH CBOIO IMO3HABATEIIBHYIO
NEeSATEeNbHOCTh, Ompenensas e€ Ueld W 3aJayd, KOHTPOJIUpOBaTh U MO Mepe
HEOOXOAMMOCTH  KOPPEKTUPOBAaTh MpEAJaraéMblii  aJfOPUTM  JCUCTBUH  TIpH
BBITIOJIHEHUU y4e€OHBIX M  HCCIENOBaTEIbCKUX 3aJay, BhIOMpaTh Haubosee
3¢ HeKTUBHBIN CIOCOO UX PEHICHUs C YYETOM MOJIyYeHUs HOBBIX 3HAHUM O BEIleCTBaX
Y XUMHYECKUX PEaAKITHIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH HA OCHOBE CaMOaHallh3a W
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ysabTaThl OCBOCHUS Kypca «OpraHndeckasi XuMHs» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEICTABICHUN 0 XUMHUUECKON COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, PO XUMHUU B ITO3HAHUU SIBIICHUM IPUPOJIbI, B
GbOpMHUPOBAaHUKM MBINUICHUS H  KYJBTYphl JIMYHOCTH, €€ (QYyHKIHMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAMMOM JUIsi pEIICHUs MPAKTUYECKUX 3a7a4 U SKOJOTHMUYECKHU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 370POBbIO U TIPUPOTHOM CpeIe;

BJIQJICHUC CHUCTEMOM XUMHYECKHUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIArAIOIIMEe MOHATHUS (XUMUYECKUN AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa
aroMa, MOJIEKYJIa, BAJIEHTHOCTb, JJEKTPOOTPULIATENBLHOCTh, XHMHUYECKas CBS3b,
CTpykTypHas (opmyna (pa3BépHyTas M COKpalléHHas), MOJIb, MOJSpHas Macca,
MOJISIpHBIM  00BEM, YIIEpPONHBIM CKeleT, (YHKIMOHAIbHAS Tpymma, paadkal,
W30MEPHUS, U30MEPBI, TOMOJIOTMYECKUN PSJI, TOMOJIOTH, YII€BOJOPOAbI, KACIOPOA U
a30TCOJICpIKAIME  COCAMHEHMUS, MOHOMEp, TOJIMMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHWs); TEOPUU U 3aKOHBI (TEOpHs CTPOCHHS
opranuueckux BemiecTB A. M. bytnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HaAHMUS,
JeXalnye B OCHOBE NOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUMH,
(akTONIOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH M O€30IacHOM
WCIOIb30BAaHUN BAXXHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JeSTENbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISIBISATh XapaKTEepHbIE MPU3HAKU TOHSTHIA,
YCTaHABIUBaTh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME TOHSATUS MpPH
OIMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILCHUI OPraHNYECKUX COEIMHEHMIA;

c(OpMHPOBAHHOCTh YMEHHUW MCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHOM) popmyn
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLUM, U3TrOTaBINBATh MOAEIU
MOJIEKYJl OpraHWYeCKMX BEIIECTB /U1 WUIOCTpalMM WX XHUMHYECKOr0 |
IPOCTPAHCTBEHHOT O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHM YCTaHABIMBATh NPUHAMJIEKHOCTh H3YyUYEHHBIX
OpPTaHUYECKUX BEIECTB 0 UX COCTaBYy U CTPOCHHIO K OIpeeIEHHOMY KiacCy/Tpymie
COCIMHEHUNA  (YIJIEBOAOPOABI, KHUCIOPOJ W  a30TCOAEpKaUIUEe  COCAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaTh MM Ha3BaHHUs IO CUCTEMaTHYECKOMN
Homenknarype (IUPAC), a Takke npuBOIUTH TpUBHAIIbHBbIE HA3BAHMS OTAEIbHBIX
OpraHUYECKUX BEUIECTB (ITHIICH, MPOIUJICH, alleTWICH, 3TUICHIJIUKOIb, TIUIEPHUH,
(denos, ¢GopManpierui, aueTalbIErui, MypaBbUHAs KHUCIOTA, YKCYCHAas KHUCIOTa,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a, GPYKTO3a, Kpaxmall, [eJII0103a,
TJIMIVH);

c(OPMHPOBAHHOCTh YMEHHUS OMPENENsATh BHUABl XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCAMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh yYMEHHUS TNPUMEHITh TOJOXKEHHUS TEOPUU CTPOEHUs
opranudeckux BemiecTB A. M. bytiepoBa s 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh COCTaB, CTPOECHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TUMMYHBIX IIPEICTABUTENEH Pa3IMYHBIX KIACCOB OPTaHUYECKUX
BEIEeCTB (MeTaH, dTaH, dTUJIEH, ITPOMIIICH, alleTUiIeH, Oyraauen-1,3, MeTruiIoyTaaueH-
1,3, GeH3071, METaHOJ, 3TAaHOJ, ATHIEHTIUKONb, TIUIEPHUH, (EHOJ, aleTaabAeru,
MypaBbUHasl M YKCyCHasl KUCIJIOTHI, TJIFOKO3a, Kpaxmall, LEUI0JI03a, aMUHOYKCYCHAs
KHUCIIOTA), WJUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXKJYy HUMU YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI C UCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTE€pPH30BaThb HCTOYHHUKH YTJIEBOAOPOTHOTO
ChIpbs (HEQTh, MPUPOAHBINA ra3, yroib), CIOCOObI UX MEPepPadOTKU U MPAKTUUECKOE
NpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peaKkiMy 10 U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO U3 UCXOJIHBIX BEILECTB



WIH MIPOJIYKTOB PEAKIUN );

c(hOpMHPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOMN 3HAHUNA 00 OCHOBHBIX METOJIaxX
HAy4YHOT'O MTO3HAHUS, UCTIOJIb3YEMBIX B XUMHH IIPU U3YYEHUH BEUIECTB U XUMHUYECKUX
ABJICHUH (HaOMIOEHNE, U3MEPEHUE, HKCIIEPUMEHT, MOCINPOBAHUE), HCIIONb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUSI JIJISl PUHSITHUSL PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsIX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUJia TMOJH30BAHUS XHUMHUYECKOM
nocyioi u J1abopaTOpHBIM OOOpYyIOBaHMEM, a TakkKe MpaBuia OOpamieHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKUMUSIMU IO BBIMNOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yYMEHHM IJIAHUPOBATh M  BBIMOJHATH XUMHUYECKUM
AKCIIEPUMEHT (IIPEBPAILCHHUS] OPraHMYECKUX BEUIECTB MPU HArpeBaHUM, IMOJy4YECHHE
ATUJIEHA U U3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKHUX BEIECTB,
JeHaTypalus OeJIKOB IMPU HarpeBaHUHU, I[BETHBIC PEAKIIMKU OEIKOB) B COOTBETCTBUU C
MpaBUJIAMHU TEXHUKU 0€30MaCHOCTH MPHU OOpaIeHUH ¢ BEIIeCTBAMH U J1a00paTOPHBIM
000pyaOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOI'O0 3KCIEPUMEHTA B (opme
3aMKuCcH YpaBHEHUIN COOTBETCTBYIOLIMX PEAKIIMA U (POPMYIHPOBATH BEIBO/IBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHHA KPUTUYECKH AaHAIM3UPOBATh XWMHUYECKYIO
uH(pOpMAIMIO, TMOJIYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelncTBa MacCOBOM
uHpopmanuu, IHTepHET 1 Apyrux);

c(hOpMHPOBAHHOCTh yYMEHU coOr01aTh IpaBUiIa AKOJIOTMYECKHU
1€JIECO00Pa3HOro MOBEACHUS B ObITY U TPYAOBOM AESITEIbHOCTU B LIETSAX COXPAaHEHUS
CBOEr0 3J0pOBbSl W OKPYXAOIIEH IPUPOJHOM Cpeabl, OCO3HABATh OIACHOCTH
BO3/ICHCTBHUSA Ha )KUBbIE OPTaHU3MBbl ONPEIeTEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cvpicn mokazarens [1JIK, mosicHaTe Ha mnpuMepax CrnocoObl YMEHBIICHUS H
MPEAOTBPAIECHUSI UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsE 00yYarouuxcsi ¢ OrpaHUYECHHBIMA BO3MOXHOCTSMH 3J0POBbSI: yMEHHE
OPUMEHSITh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUSA BEUIECTB H
XUMHMYECKUX SBJICHUMH;

JUTSI CJICTIBIX ¥ CJIA0OBUISIIINX O00YUYaOIIUXCS: YMEHUE UCTIONh30BaTh PENbeHO-
TOYEUYHYIO cucTeMy o0o3HaueHuil JI. bpaiins ais 3anucu XxuMuyeckux Gopmy.

11 KITACC

[IpenmerHbie pe3yabTaThl OCBOCHUS Kypca «O01ias 1 HeOpraHuyeckasi XUuMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUNA: O  XUMHUYECKOM  COCTaBISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMUM B MMO3HAHUU SBJICHUN MPUPOJIBI, B
GbopMUPOBAaHUU MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM IJIs1 PEIICHHS] TIPAKTUIECKUX 3a]1a4 M IKOJIOTUYECKH



000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JIOPOBBIO M IPUPOTHON Cpeie;

BJIaJICHHUE CHUCTEMOH XUMHYECKHUX 3HAHWH, KoTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHUYECKHHA 3JIEMEHT, aroM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJEKYla, MOJIb, MOJSIPHBIA O0BEM,
BAJIEHTHOCTh, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIIEHUSA, XWMHUYECKas CBS3b
(KoBaJieHTHas, MOHHAs, METaJIMYECcKas, BOJOPOAHAs), KpUCTAIMYECKass pPemIéTka,
TUIBl ~ XAMHUYECKMX  PEaKUUH,  pacTBOpP,  DJCKTPOJUTHI,  HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST ~ JUCCOLIMALNS, OKHUCIMUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOM peakii, XUMHUYECKOE€ PABHOBECHE); TEOPUUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON JUCCOLMALMA, iepuoanueckui 3akoH . 1. MeHnneneea, 3akoH
COXpPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHHUS SHEPTrUM IPU
XUMHYECKUX  PEAKIMIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN  S3BIK  XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE ITOHMMAHHMS NPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKHMX SIBJICHUU, (PAKTOJIOTHMUECKHE CBEACHUS O CBOWMCTBAX,
cocTaBe, IMOJYYeHHH W O€301IaCHOM HMCIOJIb30BAaHMHM BAXKHEHUIINX HEOPTaHHMYECKHX
BEILIECTB B OBITY U MPAKTUYECKOMN JAESATEILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBIABISITH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTAaHABIUBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUSA NIPU
OMMCAHUU HEOPTaHMUYECKHUX BEILECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTb yMEHUW UCIOJIb30BaTh XUMUYECKYH) CHUMBOJUKY IS
coctaBieHuss  (HopMynT  BEHIECTB M yYpaBHEHUH  XMMHUYECKHX  PEaKIuH,
cucremarnieckyro HomeHkKIaTypy (IUPAC) m TpuBHanbHbIC Ha3BaHUS OTIICIBHBIX
HEOPTraHUYECKUX BeIIeCTB (yrapHbIi ra3, yrieKuciblid ra3, aMMHaK, raiméHas U3BeCThb,
HeraméHas U3BeCTh, TUThEBAs CO/A, IUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUI OMPEIENSITh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBA, BUJl XUMUYECKOU CBA3H
(KoBaJieHTHAsl, WOHHAs, METa/UInuecKas, BOJOpPOJHAsA) B COEAMHEHUSX, THII
KPUCTANIMYECKON pEHIETKU KOHKPETHOTO BellecTBa (aToOMHasi, MOJEKYyJspHas,
WMOHHAs, METaJUIMYECKasi), XapakTep CpeAbl B BOJHBIX PAaCTBOpPAaX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAICKHOCTh HEOPTAHUYECKUX
BEIIECTB MO MX COCTAaBY K OINpPEAECIEHHOMY KIJAcCy/TpyIIe COCIUHEHUU (MPOCThIE
BEIIECTBA - METAIBI M HEMETAJJIbl, OKCHJIbI, OCHOBAHHUSA, KHUCJIOTHI, aM(OTEpPHBIC
TUAPOKCUBL, COIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH Tieproauueckoro 3akona . .
MenzeneeBa U JIEMOHCTPUPOBATh €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO H
MPOrHOCTHYECKYIO (DYHKIUU;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuonoB llepumomnueckoit CUCTEMBI XUMHUYECKUX



anementoB JI. WM. MeHneneeBa, HMCHONB3ysl MOHATHSA «S-, P-, O- DIIEKTPOHHBIE
opOUTaIN», «IHEPreTUYECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHMUS
CBOMCTB XHMHMUYECKHUX 3JIEMEHTOB W MX COEAUWHEHUN [0 NEepuojaM | rpymmnam
[Tepuoauueckoit cucTeMbl XUuMHYECKHX 3JieMeHTOB []. 1. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBAa HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOJITBEPKIATH
CYILIECTBOBAHHE T'€HETUYECKOM CBSI3U MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C
MOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUNA;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIUU TI0
pa3NUYHBIM TpHU3HAKAM (YUCIy M COCTaBy pEarupyroliux BEUIECTB, TEIIOBOMY
addexTy peaknuu, HU3MEHEHUIO CTENeHeW OKHCICHHS JJIEMEHTOB, OOpaTHMOCTH
peaKkly, y4aCTUIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHUM COCTABJISITh YPABHEHUS PEAKIIUM PA3IMUHbBIX TUIIOB,
MOJIHBIE M COKpAUIEHHbIE YPABHEHUS PEaKlUii MOHHOTO OOMEHA, YYUThIBAsK YCIOBUA,
MIPU KOTOPBIX ATU PEAKINU UAYT 10 KOHLIA;

c(OpMHPOBAHHOCTh ~ YMEHHM  MPOBOJIUTH  PEAKIUH,  TMOJATBEPIKIAIOIIHEC
KaueCTBEHHBIN COCTaB Pa3IUYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
NyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMHPOBAHHOCTh ~ YMEHHUW  pacKpbIiBaTh  CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI MOCPEICTBOM COCTABIICHHUSI SJIEKTPOHHOIO OallaHCca ATUX
peaKLnil;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBHCHUMOCTh CKOPOCTH XHWMHYECKOU
peakiuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHeNIHero BozaeicTsus (mpunuui Jle [latensbe);

c(hopMUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh XUMUYECKHE MPOIECCHI, JIKAIIIUE
B OCHOBE IIPOMBIIIJICHHOTO T[OJYyYE€HHUS] CEPHOM KHUCIOThl, aMMHaKa, a TaKxke
c(OPMHPOBAHHOCTh  MPEACTABICHUM 00 OOmMMUX HAYYHBIX MOPUHIUNAX |
AKOJIOTMUYECKUX MPOoOIeMax XMMHUYECKOro MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb YMEHHUH TIPOBOJUTH BBIYMCICHUS C HCIOJIb30BaHUEM
TIOHSITHSI «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHUH ra30B MpuU
XUMUYECKUX PEaKIMIX, MacChl BEIIeCTBA WIM O0OBEMA Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WIU OOBEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, TEIUIOBOro 3((dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUW COONIOJATh TMPaBHUJIa TOJTH30BAHUS XHUMHYECKOU
nocynol u JabopaTOpHBIM O0OpPYJOBAaHMEM, a TakKXkKe TMpaBuwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHM IUJIAHUPOBATh W BBIMOJNHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3IoKEHHUE MEePOKCHJIa BOJAOPOAA B MPUCYTCTBUU KaTaJIM3aTopa,



OIIPENIETICHUE CPEIIbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOIO MHAUKATOPA,
BJIMSTHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU PEAKIUU, PEAKIIUU HOHHOTO
oOMEHa, Ka4eCTBEHHBIC PEAKIMU Ha Cyib(dar-, kapOOHAT- M XJIOPHA-aHWOHBI, HA
KaTHOH aMMOHHUS, PEIIEHHE SKCIEPUMEHTAIIBHBIX 337a4 10 TemaMm «MeTamibsy |
«Hemeraibl») B COOTBETCTBUU C MPaBUIAMU TEXHUKHU 0€30MACHOCTH MPHU O0pallleHuH
C BellecTBaMHM M JA0OpPaTOPHBIM O0OpYAOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHYECKOT0 SKCIIEpUMEHTA B (hOpMeE 3aIIUCH YPaBHEHNUN COOTBETCTBYIOLIUX PEAKIIHi
1 GOopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMA KPUTUYECKH AHAIM3UPOBATh XUMHUYECKYIO
uHbOpMAIIMIO, TMOJIYy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);

c(hopMUPOBAHHOCTH YMEHUI co0Jro1aTh npaBuia 3KOJIOTUYECKH
1eJ1eCO00pa3HOro MOBENCHUS B OBITY U TPYJOBOM JAESITEIBHOCTU B LIENAX COXPAHEHUS
CBOEr0 3J0pOBbSl U OKPYXaWIIEHd NPUPOJHOM Cpeapl, OCO3HABaTh OIACHOCTh
BO3JICHCTBHSl HA JKUBBIE OpPraHU3Mbl OIPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokasarens [IJIK, noscHATh Ha nmpuMepax cnocoObl YMEHbUIEHUS U MPEIOTBPAILECHHUS
UX BPEIHOTO BO3/IEUCTBUS HA OPTAHU3M YEIIOBEKA;

JUIst 00yYaromuxcsi ¢ OrPaHUYECHHBIMA BO3MOXHOCTSMH 3/I0POBbSI: yMEHHE
NPUMEHATHh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHUS BEIIECTB M
XUMHUYECKHUX SIBJICHUM;

JUTSI CJIETIBIX M CJIA0OBUASIIMX 00YUYaIOIIUXCS: YMEHUE UCTIONb30BaTh PelbeHO-
TOUEUYHYIO cUCTeMY 00o3HaueHwuit JI. bpains nms 3anucu xumudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosimuecTBo 4acoB IEKTPOHHbIE
H (uudposbie)
Ne n/n AMMEHOBAHUE PA3/IEJIOB U TEM Kontposbnbte | TIpakTHUeCKHE | Gya3opatenpubie
IporpamMMel Bcero padoThI padoThI pecypebl
Pa3gen 1. TeopeTuyeckne 0CHOBbI OPraHU4ecKOil XUMHUH
[IpenmeTt oprannueckon xumud. Teopus
11 CTPOEHMS OPraHNYECKUX COETUHEHUM A. 3 https://resh.edu.ru/
M. bytieposa
Hroro o pazneny 3
Pa3nen 2. YrieBoaopoast
2.1 [IpenenpHbIE YIIIEBOAOPO Bl — AJIKaHBI 2 https://resh.edu.ru/
HenpenenbHble yrieBogopo/Ibl: alIKEHBI,
2.2 aJIKaJMEHBI, aJIKHHBI 6 1
2.3 ApomMaTHYeCcKue yrieBOI0POIbI
[TpupoiHbIE UCTOYHUKHU YTIIEBOAOPOIOB U
2.4 UX mepepadoTKa 3 1
Hroro o pasneny 13
Pasnen 3. Kuciiopoaconep:kamue opraHudeckue coe/l/MHeHUs
3.1 Cnuptsl. deHoun 3 https://resh.edu.ru/
Anpaeruasl. KapO0oHOBBIE KHCIIOTHI.
3.2 CnoxxHbIe YU 7 1
3.3 VYrineBoasl 3 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny 13

Pasznen 4. A30Tcoz[ep>lcamne Opraunv4yeCcKkue COcAUHCHUS

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 3 https://resh.edu.ru/

Hroro no pazgeny

Pa3jnen 5. BoicokomosieKyJIsipHbIe COeTUHEHMSI

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/

Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
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11 KJIACC

KoanyecTBo 4acos DIeKTpoHHbIE
H (uudposbie)
Ne i/ ANMEHOBaHHE PA3]1€JI0B U TEM Kontpoabnbie | IlpakTuyeckue 00pa3oBaTebHbIE
NporpaMmMel Bcero paéoThI padoThbI pecypebl
Paznen 1. TeopeTnueckue 0OCHOBbI XMMHUH
Crpoenue atomoB. [lepronnuecknii 3akoH
11 u Ilepuoauyeckas cucremMa XUMHYECKUX 3 https://resh.edu.ru/
anemeHnToB JI. . Menpeneena
CrpoeHnue BemiecTBa. MHOT00Opasue
1.2 BCUICCTB 4
13 XUMHYECKUE peaKIUU 6 1
Utoro mo paznemny 13
Pa3nen 2. Heopranmueckasi XuMust
2.1 Mertansl https://resh.edu.ru/
2.2 Hewmeranns 1
CBs13b HEOPTraHUYECKUX M OPTAHMUECKUX
2.3 BCIICCTB 2
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuUMUS U KA3Hb 4 https://resh.edu.ru/
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3
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IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacoB
Ne
) Tema ypoka Konrpoabusie | IIpakTHyeckue
L Bcero
padoTbI padoTbI
[IpeameT opraHn4ecKkod XUMHH, €€
BO3HUKHOBEHUE, PAa3BUTHE U 3HAUCHUE 1
Teopust CTpOeHUSI OPraHUUECKUX COEAUHEHHI 1
A. M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS
[pencraBnenue o knaccupuKanum
opraHvueckux semects. HoMeHknaTypa 1
(cuctematnyeckas) U TpUBHUAJIbHbIC HA3BAHUS
OpraHHYECKHX BEIEeCTB
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM
psa 1
MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN
aJIKaHOB 1
AJKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1
OTWIEH U MPOMUJIEH — MPOCTEUIINE
NPEJACTABUTENH AJIKEHOB 1
[Ipaktrueckas padorta Ne 1. «Ilomydenne
STWJIEHA U U3yYEHHE €T0 CBONCTBY 1 1
Anxanuensl. byranuen-1,3 u MeTunOyraaueH-
1,3. TlomryueHre CHHTETHYECKOTO KaydyKa 1

pe3UHbI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,
TOMOJIOTHUECKUH psil. ALIETHIIEH —

10 MPOCTEHNIINIA TPEACTABUTED ATKUHOB
Brerunciienust 1o ypaBHEHUIO XUMUYECKOM

11 peakmuu
ApeHnbl: 0eH301 U ToIyo1. TOKCHYHOCTD

12 apeHoB
I'enetnueckas CBA3b yrieBOIOPOIOB,

13 MNpUHaAJIC)KAIIMX K pa3JIMYHbIM KjIaccaM
[IpupoaHbie ICTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U MONyTHbIE He(TAHbIE ra3bl,
He(Th ¥ IPOTYKTHI €€ mepepadboTKu
[IpupoaHbie ICTOYHUKH YTJIEBOAOPOIOB:

15 MIPUPOIHBIN a3 U MOMYyTHBIE HEDTAHBIE Ta3bl,
He(Th U IPOIYKTHI €€ epepadoTKu
KontposnbHas padoTa mo pasaeny

16 «YTIeBOI0pOABD)

[IpenenbHble OAHOATOMHBIE CITUPTHI: METAHOJ

17 ¥ 3TaHoj. BogopoaHas cBs3b
MHOroaToOMHbBIE€ CIIUPTHI: ATUIIEHTITUKOIb U

18 TJIULCPUH
®DeHo: CTpOeHUE MOJIEKYIbI, (PU3HUECKUe U

19 XUMUYECKHE CBOWCTBA, MPUMEHEHHE
Anpaeruapl: GopManbICTUa U alleTaTbICT U],

20 AnieToH
OIHOOCHOBHBIE TIPEICIIbHBIEC KAPOOHOBHIE

21 KHCIJIOTBI: MypaBbUHAs U YKCYCHAs




[paktudeckas padota Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHUCIOTBD»
CreapuHOBas 1 OJICMHOBAsI KHCIIOTHI, KaK
23 MPEJACTABUTENH BBICITUX KapOOHOBBIX KUCIIOT
Mpu1a Kak COJIM BBICIIUX KAPOOHOBBIX KUCJIOT,
24 HUX MOIOIIEE NENCTBUE
Crnoxxable 2(OUPBI KaK TPOU3BOIHBIC
25 KapOOHOBBIX KUCIIOT. [ MAPOIIHA3 CIOKHBIX
3¢upoB
Kupsl: rugponus, npuMeHeHHe,
26 Ouosiornyeckas pojib KHPOB
VYrneBoabl: cocTaB, KilacCUpUKaIHS.
Baxwneriuve npeacTaBuTeNu: TIIHOKO3a,
27 (dbpykTo3a, caxaposa
Kpaxmain u nenirono3a kak IpupoHbie
28 TOJIUMEPHI
KonTponbhas pabota mo pazaeny
29 «Kucnopoaconepxainiye opraHndecKue
COETMHEHU
30 AMWHBI: METHJIAMAH ¥ aHWIAH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE
31 OpPraHUYCCKHE COCTUHEHUS, HX
ononoruueckoe 3Hauenue. [lentrant
benku xak npupoiHbIE BEICOKOMOJIEKYISIPHBIC
32 COEIUHEHUS
OCHOBHBIE TTOHSITHUS XUMHUHU
33 BBICOKOMOJIEKYJIAPHBIX COEAUHEHHI




OCHOBHBIE MCTOJbI CHUHTEC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHHﬁ.

34 IInacTmaccsl, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

Kojn4yecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThI

XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

Ilepnonnueckuit 3akoH u llepuoauyeckas
CHCTEMa XMMHUYECKHUX 3jaeMeHToB J[. .
MenpeneeBa, ux CBA3b C COBPEMEHHOM Teopueit
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJICMEHTOB Ml X COCTMHEHUH 110
rpyImaM 1 nepuojiam. 3HaueHUE
TIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux snemenToB JI.11. Menjaeneena B
Pa3sBUTHUU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM
cBs3u. BogoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenp okucieHus. BemnrecTsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI

[Tonarue o nucnepcHbIx cucremax. MIcTuHHBIE
U KOJUTOMJHBIE pacTBOPBL. Maccosast 10
BEIIIECTBA B PaCTBOpE

Krnaccudukanuus 1 HoMeHKIaTypa




HEOPraHUYECKUX COCTUHEHUN. | eHeTnyeckas
CBSI3b HEOPTaHMYECKUX BEILIECTB, PA3TUYHBIX
KJIACCOB

Knaccudukamnms XuMruaeckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUHU TTPU
XUMHUYECKUX PEAKIUAX

CkopocTb peakiuu. OOpaTuMble peakuy.
XHUMHUUYECKOE PAaBHOBECHE

10

[paktuyeckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM
peakuum»

11

DnekTponauTuyeckas auccouuanus. [Tonsatue o
BOJI0pOIHOM Toka3aTesne (PH) pactBopa.
Peakiiun monnoro oomena. I'uaponus
OpPTraHN4YC€CKUX U HCOPraHMYCCKUX BCUICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsiTue 00 35eKTpoOIIN3E paciyiaBOB U
pacTBOPOB COJIEH

13

KonTtponbHas pabota 1o pazaeiry
«TeOpeTI/IquKI/Ie OCHOBBI XUMHUN»

14

Mertauibl, ux nojgoxxkenue B [lepronnueckon
CUCTeME XUMHUYECKHX dieMeHToB /J[. 1.
MeHnpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mmue ¢puznyeckre CBOCTBa METAIIIIOB

15

CrnaBbl METaJIOB. DJIEKTPOXUMUYECKHUH s




HaIIpsDKEHUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaKHECHUIIINX METAJIIOB
(Hatpuii, Kanui, KanblUi, MarHUH, ATFOMUHUI)
U UX COeOUHEHUN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEJIH U UX
COeIUHEHNN

18

XuMHdJecKre CBOMCTBA IIMHKA, JKeJle3a B UX
COeIMHEHUI

19

[paktuyeckas padota Ne 2. "Pemenune
HKCHEPUMEHTAJIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

Hewmeramnsl, ux nonoxenue B [lepuoanueckon
CHCTEME XUMHYECKHUX daeMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUST AaTOMOB

21

dusnueckue cBOMCTBAa HEMETAIIIIOB.
AJToTpOonHsl HEMETAIIIOB (Ha IpUMEpe
KHCJIOpOJia, cepbl, pocdopa 1 yrieposaa)

22

XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U X
COeIMHEHUI

23

XuMUYecKue cBoicTBa a30Ta, pocodpa u ux
COeIUHEHUN

24

XUMHUECKUE CBOMCTBA yriaepoa, KpEMHUS U
HUX COeIUHEHNU

25

[IpuMeHeHrEe Ba)KHENIIMX HEMETAIUIOB U UX
COeIMHEHUI

26

O06001EeHrE U CUCTEMATU3ALMA 3HAHUM IO
teMe «Hemeramney. Beruucnenus no
YPaBHCHHUSM XUMHUYECKHUX PCAKIHIA U




TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 SKCHEPUMEHTAIBHBIX 3324 110 TEME 1
"HemeTaminl"»
KontposbHas padoTa mo TemaM «MeTaisl» 1

28 «HemeTtamie» 1
Heoprannueckue u opraHM4ecKrue KHCIOTHI.

29 Heoprannueckue u opraHn4ecKue OCHOBaHHUS 1

30 AMdoTepHbIC HEOPTAHMYECKHE U OPTAHHYECKUE 1
coennHeHMs. I eHeTHUECKAs CBI3h
HEOPraHMYECKHUX M OPraHNYECKHX BEIICCTB
Ponp xuMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTreTHYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEIUITMHBI
[IpencraBieHuss 06 OOIMMX HAYYHBIX

32 MIPUHIIMIIAX IPOMBIIIJIEHHOTO MOJIy4YEHHUs 1
BaXXKHEUIIINX BEIECTB

33 YenoBeK B MHUpE BEIIECTB U MATEPHUAJIOB 1

34 XUMUS ¥ 3JI0POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




