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MHNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa Mo XMMHUU Ha ypOBHE cpeaHero ooOmero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yabTaTaM OCBOSHHs (enepaabHOi 00pa30BaTeIbHONW MPOrpaMMbl CPEIHETO OOIIero
obpazoBanus (OOII COO), npexacraBieHHblx B DenepaibHOM TOCyIapcTBEHHOM 00pa3oBaTeIbHOM
cragpapre COO, c¢ yuérom KoHuenuuu npenoaaBaHusi ydeOHOro mpeaMera «XHUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepalinu, pealn3yomux OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHUH «CTpaTteruu pa3BuTus Bocniutanus B Poccuiickont @eaepaunn Ha
nepuoa 110 2025 roga» (Pacnopsbxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3paboTKe MporpaMMmbl MO XUMHH, K OMNpeIesieHHI0 oOmieil crpareruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHA O0YYAIOLIUXCS CPEACTBAMU YUeOHOTO mpenmMeTa «Xumusi» s 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNnTyaidbHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1LIeJIeH, CcoAepKaHus, pe3yabTaToB OOydeHus U TpeOOBaHUI K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJy4aeMO€ BBIMTYCKHUKAMHU 00111€00pa30BaTEIbHOM OpraHU3aINH,
SBJIIETCS. HEOTHEMIIEMOM YacCThIO X 00pa3oBaHHOCTU. OHO CIIY)KMT 3aBEpUIAOIIMM STAllOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHOU CHUCTEME
XMMHUYECKOro 00pa3oBaHusA. DTH IIEHHOCTU KacaroTCs MO3HAHHS 3aKOHOB MPUPOIBI, (hopMHUpOBaHUS
MHUPOBO33PEHUSI U OOMIeH KYJIbTYphI YEIOBEKA, a TAKKE HKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0OPOBBIO M TPUPOJHON cpene. Peanmmsyercs xummueckoe oOpa3oBaHHE OOydYaIOMIMXCS Ha
YPOBHE CpelHero o0Imero oOpa3oBaHMs CPEACTBaMU Y4eOHOro mpenMera «XUMHS», COAepXKaHUE U
MOCTPOEHHE KOTOPOTO OMpEeJesieHbl B MpOrpaMMe M0 XMMHUHU ¢ Y4ETOM creHUu(UKH HAyKU XUMUH, €€
3HAYeHUs B MO3HAHUU NIPUPOJIbI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX 1esiel U
MPUHIIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMbI CPEJHEro oOuIero odpa3oBaHUsS B
Poccutickoii denepanuu.

XUMHSI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT OcoOyl pOjib B COBPEMEHHOMN
[UBWIM3ALMU, B CO3JaHUM HOBOW 0a3pl MarepwaabHOH KynbTypel. OHa BHOCHT CBOW BKJAJ B
(bopMHpOBaHHME PAllMOHAIBHOIO HAYyYHOI'O MBIIUJIEHUS, B CO3/IaHUE IIEIOCTHOTO MpPEJCTaBICHUS 00
OKpY>KarollleM MHUpe KaK O €JMHCTBE NMPHUPOJIbl U YeIOBEKa, KOTOpoe (hopMUpPyeTCss B XMMUU HAa OCHOBE
MOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aHMOCBSI3H MEXIY CTPOCHHEM
BEIIECTB, NX CBOMHCTBAMHU M BO3MOKHBIMHU OOJIACTSIMH TPUMEHEHHUSI.

TecHo B3aMMOIEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHs CTajla HEOTheMIIEMOM
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyJa M JKM3HM KaKIOro YiieHa
obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3UIaTebHas, Kak HayKa BRICOKUX TEXHOJIOTHI HalmpaBieHa
Ha pelIeHue rodalbHbIX IPOOJIeM YCTOMUNBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPT€TUUECKOM,
MUIIEBOM, IKOJOTHIECKON 0€30MacHOCTH U OXPaHBI 37J0POBBS.

B cooTBeTcTBUM € OOIIUMHU IENISAMHU U IPUHIMIIAMU CPEIHETO 001Iero o0pa3oBaHusl CoepKaHue
npenMera «Xumus» (10—11 kmaccsl, 6a30BBIi YPOBEHb W3YYEHHUS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO
Ha  OOMICKYJBTYPHYIO TMOATOTOBKY  OOy4YalOIMXCA, HEOOXONMMYHD UM  JUJIi  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHEHTUPOB, YCIENIHOTO BKIIOYCHHS B JKU3Hb COLMYMa, TIPOJIOJIKCHUS
00pa3oBaHMs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomumMu peaMeTa « XuMus» SBISIOTCS 0a30BbIe Kypchbl — «OpraHudeckas XUMUsS» U
«O0m1ast 1 HeOpraHu4yeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOI HAyKHW: CUCTEMA 3HAHUI TI0 HEOPTAHNMYECKOM XUMHUH (C BKIFOUCHHEM 3HAHUN U3 OOIICH XUMHH )
n opraHuyeckod xumuu. @dopmupoBaHUE NAHHOW CHUCTEMbl 3HAHMM IIpU HU3YYCHUU IIpeaMeTa
obecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH,
3aKOHOB M TEOPUIN XUMUHU.

Crtpykrypa coaep:xkanust KypcoB — «Opranuueckas XuMusi» u «OO011as 1 HeopraHu4deckasi XuMHUs»
chopMupoBaHa B MporpamMme MO XHMHUU Ha OCHOBE CHCTEMHOTO IMOJAXO0/la K HM3YYEHHUIO Y4eOHOTo



MaTepuaga U OOyCIIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha oONpeaenEéHHBIX
TEOpPETHUECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOd XMMHUHU BEIlIeCTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUUYECKOW TEOPUU CTPOCHUSI OPTAaHMYECKUX COCIMHEHHM, a TAKKE HAa YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MpPEACTaBICHU O CTpoeHHH BemlecTB. CBeneHUsi 00 M3y4aeMbIX B Kypce BelleCcTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTMUYECKH aKTUBHBIX coeluHeHHH. B kypce
OPraHMYECKON XHMHH TONTYYalOT pPa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs MIEPBOHAYAIILHEIC TIPECTABICHUS O XUMUYECKON CBSI3U, KIIACCU(PUKAIIMOHHBIX MPH3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BELLIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3peHHS B IpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS pacCMaTpUBAETCA U3yUEHHBIN
Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs TEOPSTHUSCKUN MaTepral U (DaKTOJIOTUIECKHIE CBEICHUS O
BEILIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO1asi 1 HeoOpraHudeckass XuMHusi»
oOyyaroluMcsi TPEIOCTaBIsAETCS BO3MOXKHOCTH OCO3HATh 3HAUEHUE IEPUOJUYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOTHUECKUX TO3MUIMM, IIyOKe MOHITh MCTOPUYECKOE H3MEHEHHE
(GYHKIUH 3TOTO 3aKOHA — OT 0000IIaOMIEH 10 OOBSICHSIIOIICH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, MX COCTABE, CTPOCHHH, CBOMCTBAX W
MIPUMEHEHUH, a TaKKE O XHMMHUYECKHX PEAKUUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoiHsierca B Kypcax 10 u 11 kitaccoB anemMeHTaMu cofepKaHusl, UMEIOLIUMU KYJIbTYPOJIOTrHYECKUIA U
MPUKJIAHON XapakTep. OJTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBS3M XUMHH C JPYTUMHU
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEIbHONW M TMPAKTUYECKOW JACSITEIIBHOCTU YeJIOBEKa,
CHOCOOCTBYIOT BOCHHUTAHHMIO YBaXKEHHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX
MIPUIIOKEHUH XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
nmpo0yieMax, CBSI3aHHBIX C XWMHEH, KPUTHUYSCKH OCMBICIIMBATh WH()DOPMAINMIO W MPUMEHATH €€ IS
MIOTIOJIHEHUSI 3HAHUH, PEIICHUsI WHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEOBATEIbCKUX 3a7ad.
B nenom conepkanue yueOHOro mpeamera «XUMHUS» JaHHOTO YPOBHS M3YyU€HHUS OPUEHTHUPOBAHO Ha
dbopMupoBaHHe y O0y4YaIOIIUXCSI MHPOBO33PEHUYECKONH OCHOBBI JIJIsi MOHMMaHUS (Quiiocockux uaei,
TaKMX KakK: MaTepHalbHOE €IWHCTBO HEOPraHMYECKOTO W OPraHUYeCKOro MHpa, O0OYCIOBICHHOCTh
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, TTI03HABAEMOCTb IPUPOAHBIX SABJICHUH MyTEM SKCIIEPUMEHTA
U perieHus] MPOTUBOPEUUN MEXIy HOBBIMU (DaKTaMU M TEOPETUUECKUMHU MPEINOCHIIKAMH, OCO3HAHHE
pONM XMMHH B PEUICHHH JKOJOTHYECKHX MpoOJieM, a Takke MpoOsieM cOepexeHUs dHEPreTHUECKUX
PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.

B muane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS W COIMAIM3AalUM OOYYaAOIIUXCS TPUHSTHIC
MporpaMMOil TI0O XWUMHU TIOAXOABI K OMNPEACIICHUIO COJEpPKaHUS M TIOCTPOCHHS TIpeIMeTa
mpeaycMaTpuBaoT (HOpMHpPOBAHUE YHHUBEPCAIBHBIX YUEOHBIX JEUCTBUN, UMEIOMINX 0a30BOe 3HAUCHUE
JUTS pa3NTUYHBIX BUIOB JIEATEIILHOCTH: PEUICHHs MpobieM, TIoUcKa, aHanu3a u 00paboTku nHbopmMaiuy,
HEOOXOIUMBIX Il TPHOOPETEHHUs OIbITa TPAKTHYECKOW U HCCIEIOBATEIHCKON JeATEIHbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XHMHUH.

B mpakTuke mpernonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK M Ha
YPOBHE CpPEIHET0 OOIIEro oOpa3oBaHMs, MIPHU OMPEACICHUN COACPKATEIFHON XapaKTePUCTHKHU IIenei
M3y4eHUs TMpeaMeTa HampaBlIeHHEeM TEPBOCTEIICHHOW 3HAYUMOCTH TPAJWIMOHHO TMPHU3HAETCA
(hopMHUpPOBaHHE OCHOB XMMHYECKOW HAYKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHIECKOM
NEeSATEIbHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOAMYECKON TOUYKU
3pEHUsI TAKOM MOJIX0/] K OIPEIETICHUIO 1ieJIel U3yUYeHUs IIPeAMETA SIBISIETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHo aHHOW TOYKE 3pEHHS TJaBHBIMU LIETSMHU U3y4eHHUs Npeamera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUU KaK BaXKHEHUIIEH COCTABJISIONICH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOIl JiexkaT KIIOYeBble MOHATHS, (pyHAaMEHTaJIbHBIE
3aKOHBI M TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKHU, YCBOCHUE U TOHUMAHUE CYITHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH WX pa3BUTUA U
CTAHOBJICHUS;



e (opmupoBaHuE U pPa3BUTHE IMPEACTABICHUI O HAay4yHbIX METOJaX IO3HAHMS BEIIECTB H
XUMHUYECKUX PEaKIMil, HEOOXOAUMBIX ISl MPUOOPETeHHUs] YMEHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB U XUMHUECKUX SIBJICHUI, IMEIOIIUX MECTO B IPUPO/IE, B IPAKTUUECKON U TOBCEAHEBHOU
KHU3HH;

® Da3BUTHE YMEHHMH M CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIIOJCHUEM U OOBSICHEHHEM
XHUMHAYECKOT0 SKCIIEPUMEHTA, COOIIOIEHIEM MTPAaBUII 0€301MacHOr0 0OpaIeHHs C BEIIECTBAMHU.

Hapsiny ¢ stum, conepskaTenbHas XapakTEepUCTHKa Ielied W 3aJad W3Yy4YeHUs MpeaMmera B
porpaMMe Mo XWMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B
cucreme cpeaHero oomiero oopazoBanus. CerofHs B IpenoJaBaHUK XMMHUH B OOJIbIIEH CTETIEHN OTAAETCS
NPENOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJepKaHusa 00ydeHHsI, OpPUCHTHPOBAHHON Ha MOJATOTOBKY
BBIIIYCKHUKA  00IIe00pa30BaTeIbHOW  OpraHM3allid, BIAJACIONIEr0o He HaO0oOpoM 3HaHMU, a
(GyHKIIMOHATIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHSIMH aKTHUBHOTO MOJIyYeHUs 3HAHUM U
MPUMEHEHUS UX B PEANIbHOMN KU3HU ISl PEIICHUS] TPAKTUYECKUX 3a/1ad.

B cBs131 ¢ 5TUM ITpH U3YYEHUH peaMeTa « XUMUSD) TOMUHUPYIOIIEe 3HAYCHUE TPHOOPETAIOT TaKNe
LENU ¥ 3a/1a9H, KaK:

ajanrtanus oOydaroluxcs K YCJIOBUSAM JIUHAMHYHO pa3BHBAIOIIETOCS MHpa, (OpMUPOBaHUE
UHTEJUICKTYallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOW K  €aMOOOpa3oOBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITETbHOMY MTPUHSATHIO TPAMOTHBIX PEHICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX
C BELIECTBAMH M UX MPHUMEHEHHEM;

dbopMupoBaHue y OOY4YalOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIINX
YHHUBEpPCAITbHOE 3HAYEHUE JJISl PA3IMYHBIX BUJOB JICATEIHHOCTHU: PELICHUs MpooOieM, IIOUCKa, aHalu3a u
00paboTku MHpOpPMaLKU, HEOOXOUMBIX Ui TPUOOPETEHUS OIBITA JACATEIBHOCTH, KOTOpasi 3aHUMAET
Ba)XHOE MECTO B MO3HAHWHM XMMHH, a TAKXKE JJIS OLUEHKH C TIO3HMIUN IKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB Ha OPraHU3M YEJI0BEKa U MPUPOJIHYIO CPELY;

pa3BUTHE TIIO3HABATENbHBIX HWHTEPECOB, HWHTEUIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH
00yJaroImuXxcs: CHOCOOHOCTH CaMOCTOSTEIBHO MPHOOPETATh HOBBIE 3HAHMUS TI0 XUMHUH B COOTBETCTBUH C
KU3HEHHBIMHU TIOTPEOHOCTSIMHU, HCIIOIIB30BATh COBPEMEHHBIE HH()OPMAITHOHHBIE TEXHOJIOTHH IS IIOMCKA
U aHajM3a yueOHOH U HaydHO-TIONYJISIpHOW MH(POPMALIUK XUMUYECKOTO COJIepKaHMS;

¢dbopMHpoBaHHE W DPA3BUTHE y OOYYAIOLIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIIICHHMS,
HaOJII0AaTeNBbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHHH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcsi yOexIEHHOCTH B T'YMaHMCTHYECKOM HANpaBICHHOCTH XHUMUH, €&
BOXHOH POJIM B PELICHUH III00ATBHBIX MPOOJIeM pallOHAIILHOTO MPUPOIONOIb30BAHUS, MOMOJHEHNS
SHEPTeTUYECKUX PECYPCOB M COXPAHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
0epe’KHOTO OTHONICHUS K MIPUPOJIE U CBOEMY 37I0POBBIO, a TaKXKe MPHOOPETCHHUS OIIBITAa HCIIOIH30BAHMUS
MOJTyYEHHBIX 3HAHUN JUIS TNPUHSATHS T'PAMOTHBIX PEHIEHUH B CUTYallUsX, CBSI3aHHBIX C XMMHUYECKHMHU
SBJICHUSIMU.

B yueGHOM mnaHe cpeaHero o0Omiero oopazoBaHusl yueOHbBIN IMpeaMeT «XHUMHUS», U3ydyaeMblid Ha
0a30BOM ypOBHE, ABJIIE€TCS 003aTEIbHBIM YU€OHBIM MTPEIMETOM.

OO11ee yncia0 4acoB, OTBEAEHHBIX JJISl U3YyUeHUsI XMUMUHU, Ha 0a30BOM YpOBHE CpPEIHEro 00Ilero
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kinacce — 34 yaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNMYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpenMer opraHMYECKON XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B IIOJIyYEHHUH HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus: opraHndeckux coeauHeHuid A. M. BytiepoBa, €€ 0OCHOBHbIE
noyoxkeHus. CTPyKTypHbIe (OpPMYJbl OpraHWYecKHx BemiecTB. ['omonorus, nzomepus. Xumuyeckas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3H.

IIpencraBnenue o KiIacCUpUKALMKM OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKHX
COEMHEHUI (cUcTEeMaTHuyecKas) M TPUBHUAJIbHBIE HA3BAHMS BAXKHEHIIMX IPEJICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BEIIECTB.

DKclepUMEeHTAIbHbIE METO/IbI U3YUEHUS BELIECTB U UX MPEBPALCHNUI: 03HAKOMJIEHHE C 00pa3liaMu
OpPraHMYECKUX BEILECTB M MaTepHalaMd HAa HX OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX
BEIIECTB, HAOJIOJICHHNE W ONHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX
BELIECTB [IPU HarpeBaHuH (IU1aBJIeHUE, OOYIJIMBAHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psaA. MeTaH U 3TaH — IpocTeIlne IpeaCcTaBUTENIN
QJIKAaHOB: (PM3MYECKHME M XMMHUYECKHE CBOICTBa (pEakIyy 3aMEUICHHs U TOpPEHHs), HaXOXXICHHE B
IIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUH psA. OTHIEH M NPONWIEH — IpOCTEHIINE
NpPEJCTaBUTENIN  AIKEHOB: (U3MYECKHMEe M XUMHYECKHe CBOicTBa (peakUuu THUIPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIIEHUS U MOJIMMEpPHU3allin ), TOJIy4eHHE U TPUMEHEHHUE.

Anxanuensl: OyragueHn-1,3 u metundyraauen-1,3: crpoenne, BaKHEHIIME XMMUUECKHE CBOWCTBA
(peaxmust nmonumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTHU CTPOEHMsI, TOMOJIOTUYECKUN psiA. ALETHIEH — MPOCTeHIIHii
MIPE/ICTaBUTENb AJIKHHOB: COCTaB, CTPOECHHME, (PU3NYECKHE U XHMHUYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (u3MueckMe U XHUMHYECKHE CBOMCTBAa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), IOJIyYeHUE U IPUMEHeHHe. Tonyon: cocmas, cmpoenue, ghusuieckue
U Xumuyeckue cOUCMBA (peakyuu 2al02eHUpOBaHUs U HUMPOBAHUs), NONYYEeHUe U NpuMeHeHue.
Tokcu4HOCTH apeHOB. ['eHeTHueckas CBA3b MEXAY YIVIEBOAOPOIaMH, MPUHAAIEKAIIUMHU K Pa3IUYHBIM
KJIaccaM.

[TpupoHbIe UCTOUHUKH YTIIeBOAOPOAOB. IIpupoanslil ra3 u nonytHsle HedTaHbIe ra3el. HedTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepabOTKM HePTU: TMEperoHkKa, KpPeKUHr (TepMUYECKHiA,
KaTaJguTH4eckuil), nupoiu3. [IpoaykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcIepUMeHTaIbHbIE METO/1bI U3YYeHUS BELIECTB U UX MPEBPALLCHU: 03HAKOMJIEHHE C 00pa3liaMu
mlacTMacc, KaydyykoB W pe3uHbl, Kouiekuuu «Hedtb» u  «Yromp», MoAEIMpOBAHUE MOJEKYI
YIJIEBOJIOPOAOB U TajioreHONPOU3BOIHBIX, TPOBEJCHUE NPAKTHUECKON pabOoThl: MONydYeHHE STUIICHA U

H3YyYECHHUE ETO CBOMCTB.

Pacuérnnie 3agaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO
BELIECTBAa WJIM MPOJYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MTPOJYKTOB PEAKIIUN).

Kucaopoacoaep:kamme oprannyeckue coenHeHUs

[IpenenbHble 0OTHOATOMHBIE COIUPTHI. METaHON M 3TAaHOJ: CTpOoeHHe, (GU3NUECKUEe U XUMHUYECKUE
CBOMCTBa (peakuMu C aKTUBHBIMH MeETaJJlaMH, TaJlOT€HOBOJIOPOJAMHU, TOpPEHHUE), IpPHUMEHEHHE.



BonoponHble cBs3u Mexay MoJieKylaMu cnuproB. JleHicTBHME MeTaHojla M 3TaHOJa Ha OpPraHu3M
4eJI0BEKa.

MHoroaToMHbIE CIHUPTHI. DTUICHIVIMKONb W TIUIEPUH: CTPOCHHE, (PU3NYECKUE M XUMHUYECKHE
CBOHCTBa (B3aUMOJEWCTBUE CO ILEIOYHBIMU METalIlaMH, KaueCTBEHHas peakiysi Ha MHOIOATOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uyesoBeka. [IpuMeneHue rauneputa u STUICHIVIMKOJIS.

@deHon: CTpOEHHE MOJEKYNbl, (U3NYECKHe M XHMUYecKHe cBOHCTBAa. TOKCHMYHOCTH (eHoia.
[Tpumenenue peHona.

Anbnerunpl U kemonsl. opManbIeru]], aleTaabAerul: CTPOeHUe, (pu3nyeckrue U XUMUYECKUe
CBOMCTBA (pPeaKLUU OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKI1H), 10JIyY€HHE U IPUMEHEHHE.

OHOOCHOBHBIE NIpeieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHUHAs U YKCYCHAs! KUCIIOTHI: CTPOCHHUE,
¢bu3nveckre U XMMUYECKHE CBOMCTBA (CBOWCTBA, O0OMIME ISl Kacca KUCIIOT, Peakus dTepuuKaum),
nojy4yeHue U npumeHeHue. CTeapuHOBask M OJIGMHOBas KHUCJIOTHl Kak IPEICTABUTENM BbICIIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Crnoxuable 3(Upbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. [ Haponu3 cinoxHbIX 3¢hupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiIacCU(pUKAIMs YIrieBOJOB (MOHO-, OU- W MoJucaxapuibl). [moko3a —
IPOCTEHIIMI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (U3NUECKHE U XUMHUYECKUE CBOHCTBA
(B3aumogeiictBue ¢ rugpokcuaom meau(ll), okucieHne aMMuadHbBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TJIIOKO3bI), HAX0XK/IEHUE B MPHUPOJE, NPUMEHEHUE, OMOJOTHYECKasi POJib.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman wm nemnono3a Kak nOpupofHble mnoauMmepbl. CTpoeHHEe KpaxMmana M LEJUTIOJIO3BI.
duznyeckre U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

DKcrnepuMeHTaIbHbIE METObl U3YUEHHSI BEIIECTB U UX NMPEBPALEHUI: MpOBeIeHNE, HA0II0IeHNE
U ONMCAHHME JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
CIUPTOB (OKHCIEHHE 3TaHos1a okcuoM Meau( 1)), MHOroaTOMHBIX CIUPTOB (B3aUMO/IecTBUE ITTUIIEpUHA
¢ ruapokcuaom Mmenu(ll)), ampaernnoB (okucieHMe aMMUA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
runpokcuaoM menu(ll), B3aumoneiicTBue kpaxmana ¢ HOJOM), NMPOBEACHHUE NMPAKTHUYECKOH padOTHI:
CBOMCTBA pacTBOpa YKCYCHOM KHMCIIOTBHI.

PacuérHble 3anauu.

Bbruncnenuss mo ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BElIeCTBAa WJIM MPOJYKTa PEaKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUSI.

AMUHOKHUCIIOTHl Kak aM@OTepHble OpraHuueckue coeAuHeHus. Duznueckue U XUMUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe IIUIHa). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabt.

benku kak npupoaHbIE BBICOKOMOJIEKYJIApHBIE coeAMHEHUs. [lepBruYHasl, BTOpUUHAs U TPETUYHAsS
CTPYKTypa 0eiaKoB. XMMHUECKUE CBOICTBA OEIIKOB: TUAPOIIN3, IeHATypallHsl, KadeCTBEHHbIE pEeaKIIui Ha
Oenku.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUYEHHUS BEUIECTB U UX MPEBpAIICHUI: HAOIIOIEHUE U ONKUCAaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIH OCIIKOB.

BbicokomosekyIsipHbIe COeJUHEHUSA

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJIEKYJSIPDHBIX ~COEAMHEHHH: MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb NOJIMMEpHU3ALMU, CPENHsAs MoJeKyJspHas Macca. OCHOBHBIE METO[bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — MOJIMMEPU3ALINS U TOJUKOHIECHC AL

DKcIepuMEeHTaAIbHBIC METO/IbI H3yYSHUS BELIECTB U UX MPEBPALICHNUN: 03HAKOMJICHHE C 00pa3liaMu
IPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.



Peanuzanmss MeXnpeaMETHBIX CBSI3€ MpU M3y4eHUHM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSI YEPE3 MUCIIOJIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAyUYHBIX IOHATUMN, TaK WU MOHATUH,
SBJISIOINXCSI CHCTEMHBIMU JUIsI OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSTHS: SIBJICHHUE, HAy4yHBIH (DaKkT, rumoresa, 3aKOH, TEOpus,
aHallu3, CHUHTEe3, KiIaccupuKaluusa, MEepPUOJUYHOCTb, HAONIOJICHUe, U3MEpPEHHe, OSKCIIEPUMEHT,
MOJIETTUPOBAHUE.

®duzuka: Marepusi, 3HEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPreTUUYECKUH YpOBEHb,
BELIECTBO, TeNI0, 00BEM, arperaTHOe€ COCTOSHUE BEIIEeCTBA, (PU3UYECKUE BEIMYUHBI U E€AMHHULBI UX
H3MEPEHHUS.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BemeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BenlecTBa (OENKH, yrIIeBOAbI, )KUPHI, (HEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE NPOAYKTHI, OCHOBBl PAlMOHAIBHOIO NUTaHUS, MOIOIIHUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHME Ipenaparbl, MaTepHalibl M3 HCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XuMUYecKui 3neMeHT. ATOM. SIapo aroma, U30TOMBI. DIIEKTPOHHAS 000JI0YKa. DHEPreTUICCKUE
YPOBHH, MOJYpPOBHHU. ATOMHBIC OpOHWTanu, S-, P-, d- smemeHTbl. OCOOEHHOCTH pacHpeeICHHs
3JIEKTPOHOB 1O OpOUTaNsIM B aromMax »JJIEMEHTOB IEpPBbIX YETBIPEX MEPUOJOB. DIEKTPOHHAs
KOH(Urypauus aToMoB.

[Iepnonnueckuit 3akoH U [lepuoguueckas cucrema xuMmuueckux snemeHToB Jl. 1. Menneneesa.
Cas13p nepruoanueckoro 3akoHa u [lepuonndeckoii cuctemsl xXumuueckux 3nemeHToB 1. M. Menneneesa
C COBPEMEHHOM TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIIOKHBIX BELIECTB IO IpylnaM U mepuojaaM. 3HaueHUe
MEePUONYECKOI0 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BelecTBa. XUMHUECKas CBsA3b. BUIbl XUMUUECKOM CBsI3U (KOBaJICHTHAs! HENOJISIpHAs U
NOJISIpHAs, MOHHAsl, MeTajuinyeckas). MexaHu3Mbl OOpa3oBaHMs KOBAJEHTHOM XMMHMYECKOW CBS3U
(0OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHast cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenenb okucieHus. MIoHbI: KATUOHBI U AaHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunsl KpUCTAIINYECKUX PEMIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT THIIA KPUCTAJUINYECKOMN PEIIETKY.

[TonsiTne o aucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi JoJst
BElIECTBa B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenuHeHHd. HomeHkiaTypa HEOpPraHMYECKHMX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMYHBIM KJlaccaM.

Xumunyeckas peakuus. Knaccudukanns XuMUYecKuX peakivii B HeOpraHMYeCKOi U OpraHn4ecKon
XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS M MPEBpAIleHHs] SHEPTrUU IpHU
XUMHUYECKHUX PEAKLUX.

CKopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbBIX (PakTopoB. OOpaTUMbIe peakui. XUMAYECKOEe
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunuun Jle [llarenbe.

DnexTponauTuyeckas nuccounanus. CuiibHbIe U cinalble 37eKTpoiauTsl. Cpefa BOIHBIX pacTBOPOB
BELIECTB: KUCIIasd, HEUTpasabHasi, LEI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB U UX IPEBpAIICHU: TEMOHCTpAIUs TaOIuIy
«lepuoanyeckas cucrema xumudyeckux odiemeHToB JI. WM. MenzaeneeBa», HU3ydyeHHE MOJEIEH
KPUCTANIMYECKUX PEHIETOK, HAaOMI0IC€HUE U ONKCAHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIMBITOB



(paznmokeHue TMepoKcHa BOAOPOJa B MPHUCYTCTBUU KaTalau3aTopa, OIpeNeleHHE Cpelbl PacTBOPOB
BEUIECTB C IIOMOIIBI0 YHHBEPCATHHOTO WHIUKATOpPA, PEaKIUd HOHHOTO OOMEHa), MPOBEICHUE
MPAaKTUYECKON paboThl «BiusiHMe pa3nuuHbIX (GaKTOPOB Ha CKOPOCTh XUMUYECKOHN PEaKIimy.

Pacuérnebie 3anaun.

Pacuérel 1o ypaBHEHMSIM XHMHMUYECKMX DPEaKUHUWd, B TOM YHCIIE TEPMOXUMHUYECKHE PaCUETHI,
pacy€Thl C UCIMIOJIB30BAHUEM TTOHSATHS «MACCOBAsi JI0JIS BEILIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. [lonoxxenne HemeramioB B llepuoauueckoit cucreme xumudeckux 3aemeHToB [, U.
MenpeneeBa U OCOOEHHOCTH CTpOoeHHs aTOMOB. Du3MuecKkre CBOWCTBA HEMETAJLIOB. AJUTIOTPOMHS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJOreHOB, cephl, a30Ta, Gochopa, yriaepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOIACOAEPIKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIUHEHUMN.

Meramnsl. 1lonoxenue meraiioB B llepuonnueckol cucreMe XUMUYECKHX 3ieMeHToB [l .
MenneneeBa. OcCOOCHHOCTH CTPOSHUS AJICKTPOHHBIX 000J04YeK aTOMOB MeTaiuioB. O0mue gusnueckue
cBoiicTBa MeTasuioB. CIuIaBbl METAJJIOB. DJIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUI METaIIOB.

XHWMHYECKUE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KA, KaJbIMH, MarHui, aJlOMHHHMH,
LIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTUHECHUM.

OO61ue cnocoObl nonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

DKCIEpUMEHTAIbHBIE METOJbl U3YUEHHUs BEIIECTB M HUX IPEBPALICHUN: HM3yYEHUE KOJUICKLUU
«MeTannsl ¥ CIIaBbl», 00pa3llOB HEMETAIIOB, PEUICHHE HKCIIEPUMEHTAIBHBIX 33/1a4, HaOII0IeHue U
OTHCAHUE JIEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATTFOMUHUS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaueCTBEHHbBIE PEAKIIMU HAa KATHOHBI METAJIJIOB).

Pacuérneie 3amaumn.

Pacuéter macchl BemecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BELIECTBA, MACCE MITU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, paCYE€Thl MacChl (00BhEMA, KOJIMUECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJTU OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xumuu B oOecredeHHH HKOJIOTHYECKOM, DHEPreTUYeCKOW M MHUIIEeBOW Oe30MacHOCTH,
pa3BuTuu MeAuIuHbL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHil.

[IpenacraBnenuss 06 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIIUICHHOTO TOJTYYEHUs BaKHEUIIMX
BELIECTB.

UenoBek B MHpe BEIIECTB M MaTEpPHAJIOB: BaKHEHMIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKh, CTEKJIO, KepaMHWKa, MaTepuaabl Il DJIEKTPOHUKH,
HaHOMaTEpHAaJIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHSL U 310pOBbE YEIIOBEKA: MPABWJIA MCIOJIB30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBUiIa
0€30MMacHOTO MCIIOIH30BAHMSI MPENapaTOB OBITOBOM XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexnpeIMeTHBIX CBSA3EH Mpy U3ydeHHH 00I1Iel 1 Heopranndeckoil xuMuu B 11 kiacce
OCYIIIECTBIISICTCS. Yepe3 MCIOJIb30BAHUE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U TOHSATHUH,
SIBJISIFOLIIUXCSI CACTEMHBIMU J1J1s1 OT/ACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAYUHBIH (hakT, THIIOTE3a, 3aKOH, TEOPUs, aHATTU3, CUHTE3,
KJ1accupuKalus, IepuoAUYHOCTb, HAOII0JCHUE, IKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNE, SIBICHHUE.

®dusnka: MaTepusi, BSHEpPrus, macca, aroM, D3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, H3O0TOI,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTUIECCKUI YPOBEHbB, BELIECTBO, T€T0, 00BEM, arperaTHoe COCTOSTHUE
BellecTBa, (pU3NUeCKre BETUYUHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kneTka, opraHusm, 3KocucTema, Ouocdepa, MaKpo- U MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BEIIIECTB B OpPraHU3Me.



I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHonmorus: XUMHYECKasi MPOMBIILICHHOCTh, METAJUIYPTusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIIbCKOXO3SIHUCTBEHHOE MPOM3BOJCTBO, MHUIIEBAs MPOMBIILICHHOCTD, (apMaleBTHIecKas
MIPOMBIIIJICHHOCTh, MPOM3BOJCTBO KOCMETUYECKUX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepUasoB, AMEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110 XUMHH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPaMM
cpemHero ooOmero o0pa3oBaHUsS (JIMYHOCTHBIM, METalpeIMETHBIM U MpeAMETHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM AJis pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACATEIHLHOCTHBIM MOIX0/I0OM B CTPYKTYpPE JTMYHOCTHBIX PE3YJIbTATOB
OCBOGHUS TpenMera «XHWMHEs» Ha YPOBHE CpeaHEro oomero oOpa3oBaHUS BBIICICHBI CICIYIOIIHEC
COCTaBJISIOLIHE:

OCO3HaHHWE OOYYAIOIIMMHUCA POCCUHUCKON TpaKAAHCKOW MJEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJU4Yre MOTHUBAIIMHU K O0YUCHHIO;

L[eJIeHANPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKIEHUHN JTMUYHOCTH Ha OCHOBE KJTIFOYEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaauInii 0a30BOM HAYKU XUMUU;

TOTOBHOCTB M CITIOCOOHOCTH 00YYaIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATETLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IMIPUCYILIMMH 1IEJIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJOTHYECKOW KYIbTYPhl M CIHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YJbTAThl OCBOCHHS MpEAMeTa «XHUMHUS» JOCTHTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATEIHLHOMN JIEATETLHOCTH B COOTBETCTBUH C TYMAaHHUCTUUECKUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M HJI€aTaMH POCCHUHCKOrO TPakIaHCKOrO OOIIEecTBa, MPHUHSTHIMU B
oOIecTBe HOpPMaMH W TpaBWJIaMH TOBEACHHUSA, CHOCOOCTBYIOIIUMHU TIpOIlECCaM CaMOMO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0yUYarOIINXCA.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMera «XUMHUs» OTPakaroT c(hOPMUPOBAHHOCTH ONMBITA
MO3HABATENIBHON U MPAKTUYECKON IEATETHbHOCTH 00YUaIOIIMXCsl IO peann3alii MPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUS 00YJAIONMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBOXKCHUSI K 3aKOHY
Y TIPABOTIOPSIKY;

MIPEJICTABJICHHSI O COLUATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACSITEIIBHOCTH MPHU CO3/IaHUH YIECOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W apTyMEHTHI JPYTUX MPHU
aHaJlM3€e pa3IMYHbIX BUJOB YU€OHOM NeATEIbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIUTAHMA

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY W HAYYHOMY HACJIEIUIO OTEYECTBEHHON XUMUMU;

YBOKEHUS K TPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMHUU,
OCO3HAHUsS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh PE3YNbTaT JUIMTEIbHBIX HAOIIO/IEHUHN, KPOIOTIUBHIX
AKCIIEPUMEHTAJILHBIX MTOMCKOB, TTOCTOSIHHOTO TPYAa YUEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHHH U IMOCIEAYIOLIEM aHaiu3e WH(OpMALUU O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYal[MH, CBSI3aHHbIE C XHWMUYECKUMH SBJICHUSIMH, U MPUHUMATh
OCO3HaHHbIE PEIICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE U IMOCTYNKHA CBOMX TOBAPUILEH C MO3ULUN HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMaHMUS [EHHOCTeH 370poBoro U OezomacHoro oOpa3a JKHU3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

COOJFOICHHSI TIPABIJI 0€30IaCHOTO OOpAIEHHS C BEIIECTBAMHU B OBITY, ITOBCEHEBHOW KU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS EHHOCTU MPaBUJ MHIMBUIYaTbHOTO U KOJUIEKTUBHOTO O€30MacHOro MOBEIEHUs B
CUTYaLUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIIEACTBUIN U HETIPUATHS BPEAHBIX IPUBBIUEK (YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATENbCKON JeSITeIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U JIPYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4aCTHE B PEILIEHUU MPAKTUYECKUX 3a7au COL[MAIIbHON HAIPaBJIEHHOCTH
(B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUEHHIO0 Mpodeccuil pa3IuvyHOro poja, B TOM UYHCJIE HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUsI K TPYLy, JIOISAM Tpyia U pe3yabTaTaMm TPYJOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBHIYalbHOW TpaeKkTOpuu oOpa3oBaHus, Oymymieit
npodeccun M pealu3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3xo10rMUecKOro BOCIMTAHUA:

HKOJIOTUYECKHU 11€7€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIE, KAaK MCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHUs TJI00aJbHOTO XapakTepa OJKOJOTHYECKHMX MpoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOJMMOCTH HCIHOJb30BAHUS JOCTHXKEHUH XUMHM JUIsL pEIIEHUs BOINPOCOB
palMOHAaIBbHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS JEWCTBHM, MPUHOCIIIMX BpEJ OKPYKAKOLIEH NPUPOJHOU Cpene, yMEHUs
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE SKOJOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
MpeA0TBpaIaTh UX;

HaJU4Ms Pa3BUTOTO HKOJOTUYECKOTO MBILIUICHUS], SKOJIOTUYECKON KYJIbTYpPbl, ONBITA ACSITEIBHOCTU
HKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHs  PYKOBOJICTBOBAaThCS MMM B  I103HABaTENIbHOM,
KOMMYHHMKaTUBHOM M COLUAJIbHOM MpPaKTHUKE, CIHOCOOHOCTH U YMEHMsI aKTUBHO MPOTHUBOCTOSATH
uaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOM MPAKTHKH;

MMOHUMAaHHUS CTIeNU()UKH XUMUU KaK HaAyKd, OCO3HAHUs e€ poyii B JOPMUPOBAHUH PALIMOHATIHLHOTO
HAYYHOTO MBIIUICHHS, CO3/aHUU IIEIOCTHOTO MPEJCTAaBICHUS 00 OKPYKAIOIIEM MHpE KaKk O eIMHCTBE
MPUPOJABI U YeNIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIleHUU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0ON 3HAYMMOCTH XWUMHUU MJii COBPEMEHHOW IMBWIM3AIMH: B €€
I'YMaHHCTHYECKOM HAIPaBIEHHOCTH U Ba)KHOH POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
pelIeHnr T100albHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBON M HKOJIOTMUYECKOil 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00ECTIEYeHUH YCIOBUM YCIEIIHOTO
TpyJa 1 SKOJOTrHYecKH KOM(OPTHOM KHU3HH KaXKJIOTO YJieHa OOLIeCTBa;



€CTECTBECHHO-HAYYHOM I'PAaMOTHOCTH: TIOHUMAHHUS CYLIIHOCTU METOA0B ITO3HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATH MOIy4aeMble 3HAHUS JUIA aHajIn3a U OObICHEHHS
SBJICHUHA OKPY)KAIOLIET0 MHUpa M MPOUCXOAAIINX B HEM H3MEHEHUH, YMEHHs JienaTh 00OCHOBAHHBIC
3aKJIIOYEHUS] Ha OCHOBE Hay4yHbIX ()AaKTOB M UMEIOILMXCS JAHHBIX C IEJIBIO MOJIy4eHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIOJb30BAaTh XWMHUYECKHE 3HAHUS JJIS pEIICHUs IMpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY OOpa30BaHUIO U caMOOOPa30BAHUIO, K AKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XMUMHU B COOTBETCTBHH C )KU3HEHHBIMHU IMTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie Pe3yJIbTaTbl OCBOCHHS Y4eOHOTo mpeamera «XHUMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble s (OPMHUPOBAHUS MHUPOBO33PEHHS  OOYYAOIIUXCA  MEKIAUCHUIUIMHAPHBIC
(MEXITpeMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crieruHUKy METOJIOB TIO3HAHHMS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPT U,
SIBIICHUE, TIPOIIECC, CUCTeMa, HAYYHBIH (DaKT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcIeI0BaHKe, HAOIOICHIE, H3MEPEHUE, SKCIIEPUMEHT U JPYTHe);

YHUBEpCAJbHBIC YYeOHbIC JCHCTBUs (IMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC),
obecrieunBarome (HopMUpOBaHHE (QYHKIIMOHAIBHON TPAMOTHOCTH W COLMAIBHOW KOMITCTCHITUH

00yJaronuxcs;

CIIOCOOHOCTH o0yJaronmxcst HCIIOJIB30BaTh OCBOEHHEIE MEXIUCITUTITMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMS U YHUBEpCAIbHBIC Y4eOHBIE JNEHCTBHS B MO3HABATENbHON M COIMAILHOM
MIPaKTHKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATBHBIMU  Y4€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a3oBble JIOrHYecKHUe AeiiCTBUS:

CaMOCTOATEIbHO (OPMYIIHPOBATH U aKTyaTU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPEIETIATh LETN NeATEIHPHOCTH, 3a7aBasi MapaMeTphl U KPUTEPHH MX JTOCTHKEHHUS, COOTHOCUTH
pe3yAbTaThl AEATEIbHOCTH C MOCTABIEHHBIMU LEISIMU;

WCII0JIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIACIATH XapaKTepHbIE
MPU3HAKK TIOHSATUH M yCTaHABJIMBATh UX B3aWMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIONINE TTOHSATHS IS
O0OBSCHEHHS OTIEIBHBIX (DAaKTOB W SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIAaCCU(UKAIIMY BEUIECTB U XUMHUYECKHUX PEAKIIHiA,

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCykaeHUs (MHIYKTUBHBIE, JCIYKTUBHBIC, IO AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B pacCMaTPHBAEMBIX SBIEHUAX, (OPMyIHpOBaTH BBIBOIBI U
3aKJIIOYCHUS;

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIONb3YEMbIE B XUMHUHU CUMBOJUYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBATh MOJEIBHBIC MPEACTABICHUS — XUMUYECKUM 3HAK (CMMBOJI) DJIEMEHTa, XUMHUUYECKast
dbopmyna, ypaBHEHHE XUMHUYECKOW PEaKIMK — IMPH PEIICHUN Y4eOHBIX TTO3HABATEIBHBIX U MPAKTHYECKUX
3a/1a4, TPUMEHATh Ha3BAaHHBIE MOJIETbHBIC MPEICTABIICHUS JIs BBIABICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECCTB M XUMHUYECKUX PEAKIIHI;



(GopMyIMpOBaTh LIEIH U 337a4d UCCIIEAOBAHMsI, HCII0JIb30BaTh IIOCTABIEHHBIE U CAMOCTOSITEIBHO
copMyIHpOBaHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTA IO3HAHHUS M OCHOBBI JJIsl (POPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

BIAJIeTh HABBIKAMU  CaMOCTOSITE€JIbHOIO  IIJIAHUPOBAHUS W IPOBEACHUS  YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAaTh 3a XOJOM IIPOLIECCa, CaMOCTOATENbHO
MIPOTHO3UPOBATH €TI0 PE3YNbTaT, POPMYINPOBATH OOOOIIEHHUS M BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yIbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOJCIAHHON padboTe;

IPUOOPETaTh ONBIT YYEHUYECKOM MCCIIEOBATENbCKON M NMPOEKTHOW JEsTENbHOCTH, HMPOSBIATH
CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IOMCKY METOJOB pEIIeHHs MPAKTUYECKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbBIX METOI0B MIO3HAHUS.

3) padora ¢ unopmaunmeii:

OPUEHTUPOBATbCSI B PA3IMUHBIX MCTOYHHMKAX HMH(pOpMalMM (HAydHO-TIONYJspHAs JUTEeparypa
XMUMHUYECKOI0 COJIepkKaHUs, CIIpaBOUHbIe ocoOusi, pecypcsl MHTepHeTa), aHanu3upoBaTh HHPOPMALIHIO
pa3NUYHBIX BUAOB H (GOPM TPEACTABICHHUS, KPUTUYECKA OLEHHBATh €€ JIOCTOBEPHOCTh W
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHAThH pa3IMYHble METO/IbI IPU MOUCKE U 0TOOpe MHpOpMaLuy,
HE00XO0AUMOM /7151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTs OMBIT HCHOJIB30BaHUA HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (GOPMY ITpeACTaBICHUS MH(OpMaIK (CXeMbl, rpaduKy,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

HCIOJIb30BaTh HaY4HBIN SI3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ XUMUYECKOW MH(popMaluei:
IPUMEHITh MEXIpeaIMeTHble ((pU3ndYecKue M MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJIbI, (HOPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OgiajeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3a/laBaTh BOIPOCHI IO CYILECTBY OOCYKJAae€MOW TeMbl B XOJie AHallora W/MIU JUCKYCCHH,
BbICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIHHO BBIIOIHEHHUS NMPeI0KEHHON
3ajJjauy;

BBICTYNIaTh C [PE3EHTAlMeil pe3ylbTaTOB I103HABATEIbHOW JESATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIMOJHEHUH XHUMHYECKOIO 3KCIEpUMEHTa,
MPAKTUYECKO pabOoTHI 110 UCCIIEOBAHHUIO CBOMCTB M3yYaeMbIX BEILECTB, pealu3aluy y4eOHOr0 IPOeKTa
1 (hopMyIUpPOBaTh BHIBOJIBI IO pe3yJIbTaTaM IMPOBEAEHHBIX UCCIIEI0BAHUI MYTEM COTTIACOBAHUS MO3UIIMN
B X0JIe 00CYX/1eHUs 1 0OMeHa MHEHUSIMH.

OgBiajeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJILHO IIJIAHUPOBATh U OCYILECTBIIATH CBOIO IIO3HABATENIBHYIO 1€ATEIbHOCTD, ONIPEAETAA
e€ 1enu W 3a7ayd, KOHTPOJMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpeIiaraeMbli
QITOPUTM JIEHCTBUM TNPH BBIOJHEHUH Y4e€OHBIX U HMCCIEOBATEIbCKUX 3a/lad, BbIOWpaTh Hambosee
3¢ (deKTUBHBIN CIOCOO UX peUIeHHs C YUETOM MOJIYYEHHUsS] HOBBIX 3HAHMM O BEIIECTBaX U XMMHUYECKHUX
peaKImsX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC
[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaloT:
c(hOPMUPOBAHHOCTh TMPEJICTABICHUA O XWMHUYECKOW COCTABISIFONICH €CTeCTBEHHO-HAYYHOH
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN TPUPOJIbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKUIMOHAIBLHOM I'pPaMOTHOCTH, HEOOXOOUMOW MJisi pelIeHHs MpPaKTHUYECKUX 3a1ad U
HKOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cperie;



BIIAJICHAE CHUCTEMOM XHMHYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHME ITOHATHS
(XMMHUYECKUII ~ 3JIEeMEHT, aToM, OIEKTpPOHHas 00o0Jl0oYka aTomMa, MOJIEKYJla, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKast CBsA3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpalIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, yIiepoAHbIi CKejleT, (PyHKIMOHANbHAs IPYIIa, pajukal,
U30MEPHs], U30MEPBI, TOMOJIOIMYECKUM PsAll, TOMOJIOTH, YIJI€BOIOPOAbI, KACIOPOL U a30TCOAEPKALLUE
COEIMHEHMS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTPOEHHUS OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHM; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKallUe B
OCHOBE ITOHMMaHUsI IPUUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUHN, (PAKTOIOIMYECKHE CBEAECHUS O
CBOWCTBAxX, COCTaBe, MOJYyYCHUH M O€30MaCHOM MCIOJIb30BAHUN BAKHEHIITNX OPraHMYECKUX BEILECTB B
OBITY M IPAKTHUYECKOMN JEATEILHOCTH YEIOBEKA,;

C(OPMHPOBAHHOCTh YMEHHUH BBISABIIATh XapaKTepHbIE NPU3HAKU IMOHATUH, yCTaHABIMBATh MX
B3alMOCBSA3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAaHUM COCTaBa, CTPOEHUSA U
MPEBPALLICHUN OPTraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHH WCHOJB30BATH XUMHYECKYI0 CHUMBOJHUKY JUI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpPHYTOH, COKpaIl€HHOW) (opMysl OpraHMYECKHX BELIECTB U
YPAaBHEHUN XMMHMYECKHMX PEAKLUI, W3rOTaBIMBATh MOJEJIM MOJIEKY] OPIaHMYECKUX BEIIECTB JUIS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCT, yMEHHUH YCTaHABIMBATH NPUHAMICKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEIIECTB [0 MX COCTaBY U CTPOCHMIO K OIpPENeIEHHOMY KJIAacCy/TpyIIe COeIMHEHUN (YIriIeBOIOPO/IbI,
KHUCJIOPOJA U a30TCOJepIKale COSAUHEHUS, BHICOKOMOJIEKYJISIpHbIE COSIMHEHM), 1aBaTh UM Ha3BaHUs
no cuctemarudeckoit Homenkiatype (IUPAC), a Takkxe MpUBOAUTH TPUBHAIBHBIE HA3BAHUS OTIEIBHBIX
OPraHMYECKUX BEIIECTB (ITWJEH, TMPONWJIEH, aleTUJeH, OJTUJIEHIJUKOJIb, TJIMLEPUH, (EeHOo,
dbopmanpaerus, areTanblIeru, MypaBbUHas KHCIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIOTA,
CTeapMHOBas KMCIIOTA, III0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEIEIIATh BUIbI XUMUUECKON CBSA3H B OPTaHUYECKUX COETUHEHUAX
(onuHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHNUS TEOPUU CTPOEHUS OPTraHUYECKHUX BELIeCTB A.
M. ByrtnepoBa /Ui 0OBACHEHMs] 3aBUCUMOCTH CBOICTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U XHMHUYECKUE
CBOMCTBA TUIIMYHBIX NPEJICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, TUJICH,
NponuieH, aneTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH30/1, METaHOJ, TAHOJI, STHUJICHTIHKOJIb,
[IIMLIEpUH, (EeHOJ, alleTaabAeTu, MypaBbiUHas U YKCYCHAasl KUCJIOTHI, TJII0K03a, Kpaxmall, LeJUIi003a,
AMUHOYKCYCHAasl KHCIJIOTa), WJUIIOCTPUPOBATH TE€HETHYECKYIO CBSI3b MEXAY HUMHU YpaBHEHUSIMH
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIMHA C UCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BATh HCTOUYHUKU YIIIEBOJOPOJHOTO ChIpbs (HEPTB,
NPUPOJAHBIN Tra3, yroip), CHOCOOBI HMX MepepadOTKH U NPAKTUYECKOE NPUMEHEHHE IPOJYKTOB
nepepaboTKH;

Cc(OPMHPOBAHHOCT YMEHHUU IPOBOAUTH BBIUMCIEHUS MO XUMHUYECKUM YpPAaBHEHHSIM (Macchl,
00bEMa, KOIMYECTBA MCXOJHOTIO BEUIECTBA WJIM NPOAYKTa PEAaKLUUU 0 U3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh yYMEHUW BJIAJETh CHUCTEMON 3HAHMA 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, MCIIOJB3YEMbIX B XMMHU IPU U3YyYCHHM BEIIECTB U XMMHUYECKUX SIBICHUH (HabOmroneHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BAaTh CHCTEMHBbIE XMMMUYECKHE 3HAHUS JUIS
IPUHATHS DPEIIEHUHM B KOHKPETHBIX JKM3HCHHBIX CHUTYyalUsX, CBS3aHHBIX C BEUIECTBAMH U HX
IIPUMCHEHHEM;



c(hOPMHUPOBAHHOCTh YMEHHMH COOJIOAaTh TMpaBWa TOJB30BAHUS XUMHUYECKON TOCYI0H U
n1abopaTopHBEIM 000PYIOBAaHHEM, a TAaKXKe NpaBHia OOpAalICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW IUJIAHUPOBATH U  BBIIOJIHATh XUMHYECKUH  OKCIIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKUX BEIECTB IPU HArPeBaHUH, MOTYYCHHUE STUIICHA U U3yYCHHE ero CBOMCTB,
KAueCTBEHHBIC PEAKIUM OPraHWYECKUX BEIIECTB, JEHATypamus OCIKOB TpPU HATPEBAHHUH, IIBETHHIC
peakiuu OeIKOB) B COOTBETCTBUU C NIPABHJIAMU TEXHUKH 0€30MAaCHOCTH IIPU OOPAIICHUH C BEIECTBAMU
1 J1a0opaTOPHBIM 00OPYAOBAHUEM, MPEICTABIATH PE3yIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (Gopme
3aliCHU YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (OpMyIUpOBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

cOPMUPOBAHHOCTh ~YMEHHUH KPUTHUYECKH AHATU3UPOBATh XUMHUYECKYIHO HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmaruu, UHTEpHET U APYrux);

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MPaBUIIa KOJOTUYECKH 11€TI€CO00Pa3HOT0 MOBEACHUS B
OBITY ¥ TPYIOBOW JIEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3JJ0POBBS M OKPYKAIOIICH MPUPOTHOM
Cpelbl, OCO3HAaBaTh OMACHOCTH BO3ACHCTBUS Ha >KHMBBIC OPraHU3MbI OINPEACIIEHHBIX OPTaHUYECKHUX
BellecTB, MoHMMas cwmbica mokazatens [IJIK, moscHATh Ha mnpuMmepax crnocoObl YMEHBIICHHS U
MPEAOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

JUTsT 0OYYaroIIXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS: YMEHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHHII;

JUIS CIIETIBIX M CIHA0OBUASIIMX OOydYaloIIUXCs: YMEHHE HCIOJIb30BaTh PEbe(PHO-TOUCHHYIO
cucremy obo3nauenuit JI. bpaitns mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XMMHs OTPaKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUI: O XWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOH
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B GOPMUPOBAHUN MBIIIJICHHUS U KYIbTYPHI
JTUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPAKTHYECKUX 3adad
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MOHSATHUS
(XMMHUYECKHUi 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJ1a, MOJIb,
MOJISIPHBIA OOBEM, BAJIEHTHOCTb, DJIEKTPOOTPUIIATEITLHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKasl CBS3b
(KoBasieHTHAs, MOHHAs, METaJUTMUeCKas, BOJAOPOIHAS ), KPUCTALTNYECKAs PEmETKA, Tl XUMUYECKHX
peakuuii, pacTBOp, DJIEKTPOJIMTHI, HEIJIEKTPOJUTHI, INEKTPOJUTUYECKAS AUCCOLMAINS, OKHUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIIUH, XUMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOpUs
AJIEKTPOJIUTAYECKON TUCccolranuu, nepuoandeckuii 3akou 1. . MenaeneeBa, 3aKk0H COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPaHEHUS W MPEBPAIICHUS SHEPTHUU NIPU XUMUUYECKHUX PEAKINsX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHUMHH, MHUPOBO33PEHUECKUE 3HAHMS, JIeKalM€ B OCHOBE NOHUMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHUM, (aKTOIOTUYECKUE CBEJICHUS O CBOWCTBAX, COCTABE,
MOJIyYeHUH W 0O€30MacHOM HCIOJIb30BAaHWM BaKHEUINUX HEOPTraHWYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETLHOCTH YETIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTEPHBIC MPU3HAKU TOHATUN, YCTAHABIUBATH HX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMUCAHUN HEOPTaHUYECKUX BEIIECTB U UX
MPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XUMHUYECKYIO CUMBOJIUKY JJISi COCTaBICHUS (QOPMYI
BEIIECTB M YPAaBHEHUH XMMHUYECKHX peakiuid, cuctematuueckyro HomeHknatypy (IUPAC) wu
TPUBHAJIbHBIC HA3BaHUS OT/IEIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHblid ra3, yrieKUCIbIi ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas Uu3BeCTb, MUThEBas COJa, MUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHI ONpENeNsaTh BaJ€HTHOCTh U CTENEHb OKHCICHHUS XHUMHUYECKHUX
AJIEMEHTOB B COEIMHEHHUSAX pA3IMYHOIO COCTaBa, BHUJ XMMHMYECKOH CBSI3U (KOBaJEHTHAasl, MOHHAasi,
MeTaJuIM4ecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUIl KPUCTAIUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA



(aToMHasi, MoOJEKyNIspHas, HWOHHAs, MeTajuIM4yecKas), XapakTep CcpeAbl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB IO UX
COCTaBYy K OIpeNeIEHHOMY KIIACCy/TpYIIe COSAMHEHHH (IIPOCThIE BEIIECTBA — METaJUIbl U HEMETAJLIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICHT Nepuoandeckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
aneMeHToB 1-4 mepuonoB Ilepuonnueckoit cucrembl xumuueckux snemMeHtoB [[. M. Menneneena,
UCTIOJB3Yysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAINY, «IHEPreTUYCCKHE YPOBHU», OOBACHSTH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M WX COCAMHEHHH MO TEpHOoJaM U
rpynnam Ilepuoauyueckoit cucreMsl XxuMuieckux 3aeMeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBa
HEOPraHUYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME TN'€HETUYECKOW CBSI3U
MEXIy HEOPraHWYeCKHMMH BEIIECTBAMHU C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKUX
peaKIuii;

c(hOpMUPOBAHHOCTH YMEHHSI KIIACCU(PUIIMPOBATH XUMHUUECKHE PEAKIIMH MO PA3IMYHBIM MPU3HAKAM
(4uciy M COCTaBy pearupyrolMx BEUIECTB, TEIUIOBOMY J(PQEKTy peakiuu, H3MEHEHHUIO CTETeHEH
OKHCJICHUS JIEMEHTOB, 00OpPaTUMOCTH PEaKIIUU, YUaCTUIO KaTajau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISTh YPAaBHEHMsI PEAaKIMil pa3iMyYHBIX THUIIOB, MOJIHBIE U
COKpaIIéHHbIE YpaBHEHHUS PEaKkiMii HOHHOTO OOMEHa, yYUTHIBasl YCIOBHSI, MPU KOTOPBIX 3TH PEaAKIIHH
UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH PEAKIMU, TMOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEUIECTB, PACMO3HABATH OMNBITHBIM MYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTb YMEHUN PACKPBIBATH CYITHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUA
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHca dTHX PEaKIIHii;

c(hOpPMUPOBAHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peakluud OT
pa3nuyYHbBIX (HaKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (npunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTePU30BaTh XUMHUYECKHE TPOIECCHI, JIeKallie B OCHOBE
MIPOMBIIIIJICHHOTO TOTYYSHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke chopMUPOBAHHOCTh MPEACTaBIECHUN
00 O0IIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCICHHUS C WCIOJIB30BAHHEM IOHATHUS «MacCcoBas
JIOJISL BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIIEHUH Ta30B MPH XUMHUYECKHUX PEAKITUIX, MACCHI BEIIECTBA
WM 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UIH 00BEMY OHOTO U3 YYACTBYIOIIUX
B PEaKIMH BEIIECTB, TEIIOBOrO 3(h(deKTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl BEIECTB,
MIPEBPAIICHUS M COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIO/IaTh TMpaBHWJIa IMOJB30BAHHUS XUMHYECKON TOCYI0N U
1a00paTOpPHBIM O0OPYJOBAaHUEM, a TAKKE IMpaBHia OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITOIHEHUIO Ta00paTOPHBIX XUMHUYECKUX OIMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATDH U BHITIOIHATH XUMUYECKUHN IKCIIEPUMEHT (pa3ioKeHue
IIEPOKCUJA BOJOpPOAA B MPUCYTCTBUU KaTalaM3aToOpa, OIPEACIICHHE CpElIbl PAacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3TUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOMH
peaxiuu, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHBIC PEaKIIUH Ha CyNb(}ar-, KapOOHAT- U XJIOPH/I-aHUOHBI,
Ha KaTUOH aMMOHWUS, pElIeHHE SKCIIEPUMEHTANBHBIX 3a1au 1o TemaMm «Metamis»y u «Hemetanasi») B
COOTBETCTBHUH C MpaBUJIaMHU TEXHUKHU O€30MacCHOCTU IMPH OOpallleHHH ¢ BEIIeCTBAMU U J1a00OpaTOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO dKCIIEpUMEHTA B (pOpMe 3amKcH ypaBHEHHM
COOTBETCTBYIOIIUX pEaKui U GOPMYTUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;



COPMHPOBAHHOCTh ~yYMEHUIH KPUTHYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HWH(POPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIIUU, IHTEpHET U APYruX);

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIOIaTh TPABHIIA SKOJOTHYECKH IIETIECO00PA3HOTO MOBEICHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B IEISIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPHPOTHOU
Cpezbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA )KMBBIC OPraHU3MbI ONPEACIEHHBIX BEIICCTB, TOHUMAas
cmbicn mokazatens [I/JIK, mosicHAT, Ha mpuMepax cnocoObl YMEHBIIEHUS W IMPEJOTBPAICHHUS HX
BPEIHOTO BO3/ICHCTBHUS Ha OPraHU3M YEIIOBEKA,;

U1 00YYAIOIIUXCSI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE TIPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECCTB U XUMUYECKUX SBICHHIA;

IUISL CIIETBIX W Ca0OBUIAIIMX OOYYArOIIMXCS: YMEHHE HCIIONIb30BaTh PElbe(hHO-TOYCUHYIO
cucremy obo3HaueHuii JI. bpaiis muist 3anucu XuMuIeckux GopMmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paznen 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKHue yrieBoaoposl 2
54 [IpupoaHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. - 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 2
Hroro mo pazueny 13




Pa3znen 4. A30Tc0uepmamne OpPraHn4eCKue COCINHCHU A

41 ‘ AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro mo pazneny 3
Pasznea S. BoicokoMoJieKkyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB H TeM (uudpoBbIe)
Ne n/m P Kontpoabnbsie  IlpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTamnel 1
2.2 Hemeramisl 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIIECTB
Hroro no pazneny 17
Pa3zngen 3. Xumus u :Ku3HL
3.1 XuUMUS 1 )KA3HD 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne aTa ugposbie
/i Tema ypoka Beero Kontposbubie IIpakTuueckue fllsyqenuﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypest
1 [Ipenmet opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHeHuii A. M. ByriepoBa, €€ OCHOBHbIE 1
MIOJIOKEHMSI
[IpencraBnenue o knaccuukanum
3 opraHuueckux Bemiects. HomeHkiatypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOCTeine 1
IIPEICTaBUTENN aJIKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metuinoyraauen-1,3. [Torydaenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Beruncrnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIi€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOITYTHBIE HE(QTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOIIb U
TITUIEPUH

19 @DeHoJI: CTpOEHUE MOJIEKYIIbI, (PU3NYECKHE U
XUMUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anbaeruabl: GopMaibAeTua U aleTalbIeT U/,
AnetoH

21 OnHOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE

KHCJIIOTBI: MypaBbUHAA U YKCYCHAs




22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

CTeapI/IHOBaSI M OJICMHOBAs KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX KHUCJIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIK0JI03a KaK IIPpUPOAHBIC
MOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiiye opraHuuecKue
coequHeHus»/ Beepoccuiickasi mpoBepoyuHas
pabota

30

OO6m1as XxapakTepruCTHUKa a30TCOIePIKAIINX
OpraHMyecKux coeAnHeHuii / Beepoccuiickas
IpoBepoyHas pabora

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHU4YeCKHUE COCTUHEHUS, UX
ounonornyeckoe 3Hauenue. [lernrrunael. beakn




KaK IMpUupOaHBIC BELICOKOMOJICKYJIAPHBIC
COCIUHECHUA

33

34

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCETOJBI CHUHTE3a

BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/II‘/'I.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
pPa3BUTUU HAyKU

Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BUBI, MEXaHU3MBbI o6pa303aH1/1;1 KOBaHCHTHOfI
cBs3u. BopopoaHnas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[lonsiTue o nucnepcHbIX cucremax. MicTuHHbie

Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 105
BEIIIECTBA B PacTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHUYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Brausaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

Dnektponutuueckas auccounanus. [lonsarue o
BOZOpOHOM ToKazarese (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
ITonsaTue 06 37MeKTpOIM3€E paciaaBoB U
pacTBOpPOB CONEH

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHCTEeME XMMHUYECKUX deMeHToB /. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIJIOB




CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P

15 HanpsHKEHUHA METaJIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaNuii, KaJIbLUA, MarHUH,
AITIOMUHUNA) U UX COCTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18 XUMHUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COETUHEHUN
[IpakTuueckas padbora Ne 2. "Pemienue

19 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«MeTamis»"
Hewmeramnsl, ux nonoxxenue B [lepuoandeckoi

20 CUCTEME XUMHUYECKUX 3eMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3znyeckue CBOMCTBAa HEMETAJIIOB.

21 Annotponus HeMEeTauIoB (Ha pUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

99 XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

93 XuMuyeckue cBoMCTBa a3oTa, (hocopa u ux
COCTMHCHUI

24 XUMHYEeCKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHUN

o5 [IpumeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
COeIMHEHUI

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMme «HemeTamnely. BerauciaeHus 1mo




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTanisl"»

28 KontponbHas pabota o temam «MeTtamisl» U 1
«Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHI# HKOJIOTUIECKOH,

31 JHEPreTHYECKOHN U IMUIIEBOW 0€30IIaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 oOIMMX HAYYHBIX

32 MIPUHLIMIIAX POMBIIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIOB

34 XUMUs U 37I0pOBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOH XUMHUHU

11

ChopMUpOBaHHOCTh MPEACTABICHUH O XHUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KAapTHHBI MHUpPA, POJIM XMMHHU B MO3HAHWM SIBJICHUI
npuponabl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(G yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS MTPAKTHYECKUX
3aa4 U SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIECHHUS K CBOEMY 37I0POBBIO H

MIPUPOAHON Ccpeie

1.2

Biamenne  cuctemMol = XMMHYECKHMX ~ 3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIararolme HOHSITHUS (Monexyina, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTD, CTEIIEHb OKUCICHMs, XUMUYECKas CBs3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN CKEET, PYyHKIIMOHATbHAS
rpynna, pagukai, U30MepUs, U30Mepbl, TOMOJOTUYECKUI PsiA, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA- U a30TCOJIEpKAIIUE COSTUHEHNUS, OMOTOrMYECKH
aKTUBHBbIE BellecTBa (YIJI€BOABI, XXHUPBL, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUU U 3aKOHBI
(Teopust XMMHUYECKOTO CTpoeHusi oprannyeckux Bemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMUH, (aKTOIOIMUECKHE CBEICHHS
0 CBOifcTBax, cocTaBe, IMOJyYeHMM U O€30MaCHOM HCIIOJIb30BaHUU
BaXHEHIINX HEOPraHMYeCKMX U OpPraHM4YecKuX BeUIeCTB B OBITY H

HpaKTHLIeCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.3

1.4

ChopMHUpPOBAaHHOCTh, YMEHUW BBIABISITH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATH UX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIINE TTOHSATHS
IpU ONHWCAHUU COCTABA, CTPOEHUS U TMPEBPALICHUNA OpPraHUYECKUX

COeIMHEHUN

c(OPMHPOBAHHOCTh YMEHHM HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY IJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKPAILIEHHO)
(GopMyn OpraHMYeCKMX BEIIECTB M YPABHEHUH XUMHUECKUX PEAKIMH,
M3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHMYECKUX BELIECTB /ISl MILTIOCTPALU

HUX XUMHUYCCKOI'0 1 MPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoBaHHOCTH YMEHHMI YCTaHABIMBATH MPHHAUICKHOCTh HU3yYEHHBIX

OpTraHU4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHHIO K OHpGI[eJIéHHOMy




KJaccy (rpynme) coeAnHeHu# (yriaeBoA0pOoIbl, KUCIOPOI M a30TCOACpKAIINE
COCAMHCHU A, BBICOKOMOJICKYJISAPHBIC COGI[I/IHGHI/ISI), JaBaTb UM Ha3BaHHUIA I10

cucremarnueckoii HomeHkmarype (IUPAC)

1.5

CdopMUpOBaHHOCTE yMEHHUS OINPEACTATh BHJIBI XHUMHYECKOW CBS3M B

OpPraHUYECKUX COCIUHEHUSIX (OJUHApHBIE U KpaTHbIE)

1.6

CdopMUpOBaHHOCTh YMEHHS MPUMEHSThH: IOJOKEHUS TEOPHUH CTPOCHHUS
oprannueckux BemiectB A.M. BytiepoBa s 0OBbsSICHEHUS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS;, 3aKOH COXPAHEHUSI MaCChI

BC€IICCTB

VYraeBonopoapsl. Kucinopoaconepikaiine 1 a30TCOAEpIKAIME OPraHUYCCKUE

COCIMHEHMS. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

2.1

CdopMupoBaHHOCTH YMEHUH TPUBOIUTH TPUBHATIHLHBIC HA3BAHUS OT/ICIBHBIX
OpTraHWYECKUX BEIIECTB (ITUJICH, MPONUJICH, AleTHJICH, STUJICHTIIUKOJb,
rmnepud, ¢enon, (GopMmanbAerus, aneTalbIeru], MypaBbUHAs KHCIOTA,
YKCYCHasi KHUCIIOTa, OJICMHOBAsl KHUCIJIOTA, CTEAPUHOBAs KUCIOTA, TIIIOKO3a,

bpykTO3a, Kpaxmall, IEeUII0I03a, TITUIIH)

2.2

CdopmMupoBaHHOCTh yMEHHUH  XapaKTepu30BaTb COCTaB, CTPOEHHE,
bu3ndeckue W XUMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTaBUTENICH
pa3IMYHBIX KIJIACCOB OPraHMYEeCKHX BEIIECTB (METaH, J3TaH, OJTHIIEH,
MPOMUWIIEH, alleTuieH, OyraaueH-1,3, metunoyraauen-1,3, 6eH3011, MeTaHOI,
ATAHOJI, STUJICHTIUKOJb, TIUIEPUH, (EHOJ, aleTalbIerua, MypaBbUHAs U
YKCYCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJIII0I03a, aMHUHOYKCYyCHas

KHCTIOTa)

2.3

2.4

CdopMupoBaHHOCTh YMEHUS WIUTFOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY
TUMWYHBIMU MIPEACTABUTESIMU PA3IMYHBIX KIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSAMHU COOTBETCTBYIOINX XMMHUYECKHX PEAKIMH C MCIIOIb30BaHUEM
CTPYKTYPHBIX (hopMy1

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh WCTOYHUKHU
YTJIEBOJOPOAHOTO CHIpbsl (HEe()Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI HX

Hepepa60TI<H 1 MPAKTUYICCKOC IMPUMECHCHUC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAJETh CHUCTEMOW 3HAHHA 00 OCHOBHBIX
METO/aX HAYYHOr0 TMO3HAHUA, HCIOJb3YEMBIX B XUMHH MpPU H3YUYECHUU
BEIIECTB U XMMHYECKHUX SIBJICHUM (HaO0/IeHue, U3MEepeHne, IKCIIEPUMEHT,
MOJIEJTUPOBAHUE), HCIOJB30BATh CHUCTEMHBIE XHMHUYECKHWE 3HAHUSA Ui
NPUHITHS PENICHUN B KOHKPETHBIX KHU3HEHHBIX CHTYAIUSX, CBS3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM




3.2

3.3

ChopMupoBaHHOCTH ~ yMEHHI  COONMIONATh  MpaBuja  MOJIB30BAHHS
XUMHUYECKOHN TMOCYAO0H U JIabOpaTOpHBIM 00OPYJOBaHUEM, a TAKXKE MPaBHUIIA
oOpalleHuss C BeUIeCTBAMH B COOTBETCTBUUM C HHCTPYKUMAMHU IO

BBITIOJTHCHH IO J'Ia60paTOpHBIX XHUMHUYECKUX OIIBITOB

CdopMupoBaHHOCTh YMEHUH IJIAHUPOBAaTh W BBIIOJIHATH XUMHUYECKHMA
SKCIEPUMEHT (IpEeBpalleHUs] OPraHMYeCKHX BEIIEeCTB IPHU HarpeBaHUuW,
IIOJIyUEHUE 3TUJIEHA M H3YYEHHE €ro CBOMCTB, KAaYECTBEHHBIE pEaKLIUU
OpPraHMYECKUX BEILECTB, JEHATypalus OEJIKOB NpPU HArpeBaHUU, IIBETHHIC
peakiuu OeIKOB) B COOTBETCTBUU C IIPAaBUJIAMU TEXHUKH 0€30MacHOCTHU MPH
oOpallleHnu ¢ BellecTBaMU U 1ab0paTOpHBIM 000pyA0BaHUEM; IPEACTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX peakiuuii U (popMyTupoBaTh BHIBOABI HAa OCHOBE JTHX

PE3yIbTaTOB

3.4

ChopMupoBaHHOCTb YMEHUH MNPOBOAUTH BBIYMCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJMYECTBA HCXOIHOIO BEIIECTBA WM
IPOAYKTa peaklUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3

MCXOJHBIX BEILECTB WJIH MPOJYKTOB PEAKIIH)

3.5

ChopMHUpPOBAHHOCT, YMEHUW KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
MH(pOpPMaLIMIO, MOJIy4aeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEJICTBA MacCOBOMU

uHpopManuy, cetb IHTEepHeT U Apyrue)

3.6

ChopMupoBaHHOCT ~ yMEHHMIl  coONojgaTh  MpaBWila  SKOJIOTHYECKU
11eJ1eco00pa3HOro MOBEJeHUs B OBITY M TPYJOBOH JEATENBHOCTU B IIENAX
COXpPAaHEHHsI CBOETO 3J0pPOBbSI U OKPYKAWOIIEW INPUPOJHOM Cpensbl,
OCO3HaBaTh OIIaCHOCTH B03I[€I>'ICTBH5[ Ha KHUBBIC OPraHU3MbI OHpeIleJ'[éHHBIX
OpraHMYeCKHX BeIIeCTB, MoHUMas cMbici mokasarens [IJIK (mpenensHO
JIOITYCTUMOMN KOHIIEHTPAIIMN ), HOACHATH Ha IPUMEpPaxX CIIOCOObl YMEHbIIEHUS

Y IIPEIOTBPALIEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEIOBEKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

1

TeopeTnyeckue OCHOBbI XUMUHU

11

Brnagenne  cuctemMol  XMMHMYECKMX — 3HAHHMM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH SJIEMEHT, aToM, SJIEKTPOHHAs

00os10uKka aroma, S-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,




BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKast
CB$I3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBINA 00BEM, KpUCTATUTNYECKAsT PEIIETKA,
TUIIBl XUMHUYECKUX peakUuui (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC, DK30- U
SHIOTEPMHUECKUE, PEAKIMU HOHHOIO OOMEHa), pPacTBOp, JJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JCCOLIMAITHS, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUUECKON pEaKiii, XUMHYECKOE PAaBHOBECHE);
TEOPUM W 3aKOHBl  (TEOpHsl  AJIEKTPOJUTHYECKOW  JAMCCOLIMAINH,
[lepuognuecknii 3akon JI.M. MeHneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3bIK XUMHHU, (DAKTOJIOTUICCKUE CBEICHHS
0 CBOMCTBAX, COCTaBe, MOJTYYCHUH U O€30MaCHOM HCITOJIb30BAHUN BAXKHEHIIINX

HCOPraHNM4YCCKHUX BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JCATCIIbHOCTHU YCJIOBCKA

1.2

ChopMupoBaHHOCT yMEHHI BBISBISATH XapaKTEpHbIE TNPU3HAKKA U
B3aMMOCBSA3b U3YyYEHHBIX IOHATUH, IPUMEHATh COOTBETCTBYIOIIME MTOHATHUS
IIPY ONUCAaHUM CTPOCHUS U CBOMCTB HEOPraHMYECKMX BELIECTB M MX
IIPEBPALLCHNI; BBIABIIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATHIMU U

MNPpEACTaBICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB

1.3

14

BJ'IaI[eHI/IG OCHOBHBIMHM MC€TOAAMHU HAYYHOI'O IIO3HAHUA BCIICCTB M
XUMHUYCCKUX SIBIICHUI (Ha6J’II-OI[eHI/Ie, N3MCPCHUC, OKCIICPUMCHT,

MO,[[GJ'II/IpOBaHI/IC)

CdopmMupoBaHHOCTH YMEHUH ONPEAEIATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XMMHMYECKUX DJIEMEHTOB B COCAUMHEHUSAX PAa3JIMYHOIO COCTAaBa, BHJ
XUMUYECKON CBsI3U (KOBaJIEHTHAs, MOHHAs, METaJUTMUecKasi, BOJOPO/IHAS) B
COCMHEHUSX, THUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA

(aTOMHa}I, MOJICKYJISIpHAsA, MOHHAs, MeTaJ’IJ’II/I‘leCKaﬂ)

1.5

1.6

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OIPCACIIATL XapaKTCp CpCAbl B BOAHLIX

pacTBOpax HCOPraHNICCKUX COE€UHEHUI

CdopMupoBaHHOCTh YMEHUS KIACCHPHUIMPOBATH XMMHUECKHE PEAKIUU TI0
pa3NIMYHBIM TpHU3HAaKaM (YHMCIy W COCTaBy pearupyrolldx BeIleCTB,
TerIoBoMY 3P (HEKTy peakinu, U3MEHEHHUIO CTETICHEH OKUCIICHHSI DJIEMEHTOB,

00paTUMOCTH peaklliy, yJacTHIO KaTajln3aTopa)

1.7

CdopmMupoBaHHOCTh YMEHUI COCTaBISATh YPAaBHEHUS pEaKLUUN pa3IMuHBIX
TUIIOB, TMOJHBIE M COKpAIIEHHBIE ypPaBHEHUS PEAKIMH HOHHOTO OOMEHa,

YUUTBIBASL YCIOBUSA, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUH TMPOBOIUTH PEAKIHMH, IMOATBEPKAAOIINE
KaueCTBEHHBIA COCTaB PA3JIUYHBIX HEOPTraHUUYECKHUX BEIIECTB, PACIIO3HABATh
ONBITHBIM NYTEM HWOHBI, NPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax

HCOPTraHNYCCKUX BCIICCTB




1.9

CdopMUpOBaHHOCTh YMEHHM PACKphIBaTh CYINIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLMUN MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO

OaylaHca dTUX pPeaKIui

1.10

ChopMupoBaHHOCTH ~ YMEHUH  OOBSICHATH  3aBHUCHMOCTH  CKOPOCTHU

XUMHUYECKON PeaKIK OT pa3Iu4HbIX (PaKTOPOB

1.11

2.1

CdopMupoBaHHOCTh YMEHUN OOBICHATH XapaKTep CMEHICHUS] XUMHUYECKOTO
paBHOBECHsI B 3aBHCHMOCTH OT BHEIIHEro Bo3zeiicTBus (mpunuun Jle

[[larense)
OO0mias 1 HeOpraHM4ecKas XUMUs

CdopmupoBaHHOCTh YMEHUN packpbiBaTh cMbica [leprogudeckoro 3akoHa
AN. MengeneeBa W JI€MOHCTPUPOBATh €ro  CHCTEMATU3UPYIOLIYIO,

OOBSICHATENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

2.3

ChopMUpOBaHHOCTh YMEHUH XapaKTEepPH30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 3JieMeHTOB 1—4 mepuoaoB I[lepuoauueckoil cucTembl
XUMHUYeCKuX aemeHToB J[.M. MeHnzeneeBa, UCIONB3Ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE ~ OPOUTAINY»,  «IHEPreTUYECKUEe  YPOBHH»,  OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XHMHYECKHUX OJEMEHTOB M HX
COeMHEHUN 1o mnepuodgam U rpynnam Ilepuoanueckoil cHCTEMBI

XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa

CdopmMupoBaHHOCTh yYMEHUN XapakTepus3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB PA3JIUYHBIX KIACCOB,
MOJITBEPKIATh CYIIECTBOBAHHE TCHETUYECKOM CBSI3H MEXTY
HEOPTaHMYECKUMH BEIIECTBAMHU C MTOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX

XUMHUYCCKHUX peaxunﬁ

2.4

C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ YCTaHABJINBATb NPpUHATJIC)KHOCTD
HCOPTaHNYCCKUX BCHICCTB 110 UX COCTABY K OHpCI[eJ'IéHHOMy KJIacCcy (rpynne)
CO@}II/IHGHI/H\/’I (HpOCTI)Ie BE€IIECTBA — MCTaAJIJIbl WM HEMETAJlIbl, OKCHIBI,

OCHOBaHU$, KUCIOThI, aM(OTEpHbIE TUAPOKCHUBI, COJIN)

2.5

ChopMupoBaHHOCTH YMEHHI HCITOIB30BaTh XUMHUYECKYIO CHMBOIUKY IS
coctaBieHUs: (opMysn BeEHIECTB M YpaBHEHHUH XUMHUYECKUX PpEeaKlHi,
cucrematnueckyto HoMmeHkiaarypy (IUPAC) wu TpuBManbHble Ha3BaHUSA
OTJENIbHBIX HEOPraHWYECKUX BEIeCTB (yrapHbId ra3, YIJIEKHCIBIH ras,

aMMHaKk, rameénas HU3BECTH, HerameéHas HN3BCCTh, MUTHCBAs COOa, MUPUT U

Apyrue)

2.6

ChopMHpPOBaHHOCT, yYMEHHH  XapaKTepHU30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,

MOATBCPKIAATH CYIICCTBOBAHUC T€HETUYECKOM CBA3U MCKOY




HCOPTaHNUYCCKUMH BCUHICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX

XAMHYECKHUX PEaKui

2.7

CdopMUpOBaHHOCTh YMEHUW IUIAHUPOBATH M BBIMONHITH XHUMHYECKUN
IKCIEPUMEHT  (pa3joXEeHUEe NEepoKcHuJa BOAOpoAa B  IMPUCYTCTBUU
KaTajn3aTopa, ONPEIEICHUE Cpelbl PACTBOPOB BEIIECTB C MOMOUIBIO
YHHUBEPCATbHOIO MHIUKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaKIMU, PEaKlIui HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEAaKIIUU Ha
cynbdar-, kapOOHAT- ¥ XJOPHI-aHUOHBI, Ha KaTHOH aMMOHHS, DPEILICHHE
SKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamne» u «Hemeramns») B
COOTBETCTBUU C MpaBWIaAMHU TEXHUKH OE30MACHOCTH MPH OOpalleHHH C
BEIIECTBAMH U Ja0OpAaTOPHBIM 00OPYAOBAaHHEM; MPEICTABIATh PE3yJIbTaThI
XUMHUYECKOI'0 3KCIIEpUMEHTA B (POpMeE 3aIIMCH YPAaBHEHUN COOTBETCTBYIOLINX

peaKHI/Iﬁ u Q)OPMYJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTb YMEHUH COOTIOAATH IPAaBUIIa MOJI30BAHNS XUMUYECKOU
MOCyAoN U TabopaTOpHBIM 000PYJIOBAaHHUEM, a TAK)Ke MpaBuiia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMHU 110  BBINOJHEHUIO

1a00PATOPHBIX XUMUYECKHUX OMBITOB

2.9

3.1

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXKallKe B OCHOBE IPOMBILUIEHHOTO ITOJIy4eHUS CEPHOM KUCIIOTHI, aMMHAaKa,
a Tarxoke chOPMUPOBAHHOCTD MPEICTaBIECHUI 00 OOIINX HAYUYHBIX TPUHIUIAX

Y DKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOICTBA

XuMuS 1 KU3Hb. PacuéTel

CdopMupoBaHHOCTh MPEACTABICHUH O XHUMHYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPa, POJM XHMHUHU B IO3HAHWUU SIBICHUU
npupoabl, B (HOPMHUPOBAHHHM MBIIUICHUS € KYIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOUMOM JIJIs1 PEIICHHS TTPAKTHYECKUX
3a/1a4 ¥ SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U

MIPUPOJHON cpene

3.2

3.3

ChopMupoBaHHOCTh YMEHHMH KpPUTHUECKH aHAJIU3UPOBATh XUMHUECKYIO
nH(pOpMaLIMIO, MOJY4aeMyl0 W3 Pa3HBbIX UCTOYHHKOB (CpeicTBa MacCcOBOM
KOMMYHHKAIMH, ceTb VIHTepHeT u pyrue)

CdopMupoBaHHOCTH  yMEHHN  COONIOAATH  MpaBWJIa  DKOJIOTHYECKU

11eJIECO00PA3HOTO TOBEACHUS B OBITY M TPYJIOBOM ACSATEIBHOCTH B IEISX

COXPaHEHHUsI CBOETO 3[J0POBbS U OKPYKAIOUIEH PUPOJHON CpeIb

3.4

Oco3HaBaTh ONIACHOCTH BO3JECHCTBUS HA KUBBIE OPraHU3MBbl ONPEEIEHHBIX

BellecTB, NMoHUMas cwmblcn nokaszarens IIJK, moscHaTs Ha npumepax




CIIOCOOBI YMCHBUICHUA W MPCAOTBPALICHHUA HUX BPCAHOIO BOSI[CﬁCTBHSI Ha

OpTraHu3M 4YCJIOBCKaA

3.5

CdopMUpOBaHHOCTh YMEHHI TPOBOJHUTH BBIUYUCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi JIOJIs BEIIECTBA B PAacTBOPE», OOBbEMHBIX OTHOIICHUH
ra3oB MPHU XUMHYECKUX PEaKIHUsIX, MACChl BEIIECTBA WM 00BEMA Ta30B MO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O00bEMY OIHOrO U3
YUYaCTBYIOUIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3(pdekra peakunu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChI BCUICCTB, ITPCBPALLICHUA U COXPAHCHHA SHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC
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1

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN
Hpez[MeT Opr&HH‘l@CKOﬁ XUMHHU: €€ BO3HHKHOBCHHUEC, PAa3BUTHUEC U 3HAYCHHUC B IIOJIYUCHUU

HOBBIX BEILECTB U MAaTEPHANOB. Te€Opus CTpOEHUs OpraHUYecKux coeauHeHud A.M.

BbytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

1.2

CtpyKTypHBIE (POPMYJIIBI OPraHUYECKHUX BEMIeCTB. I oMoorus, n3oMepusi. XUMHICCKas
CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIE U KpaTHbIE CBA3U. [IpencraBienue o

KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenknarypa opraHm4eckux COEAMHEHHH (CHUCTEMAaTHYecKas) U TpPUBHAJIbHBIE

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHUX BCHICCTB

2.1

2.2

2.3

2.4

YTI1eBo0pOABI

Ankansl: cocTaB u CTPOCHHUC, TOMOJIOTHYECKHUI pAan. MetaH u 3TaH — HpOCTeﬁHlI/Ie
MMpEaACTAaBUTECIIN aJIKAHOB: (I)I/BI/I"ICCKI/IG 1 XUMHYECKHUE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA 1

TOpEeHUs ), HaXOXACHNUE B IPUPOJIE, TOTyUeHHE U TPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psil. DTHIIEH U IPONUIIEH — IpOCTeiine
NPEJICTAaBUTENIN  AJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOWCTBa (peakuuu
THJIPUPOBAHUS, TAJOT€HUPOBAHUS, TUApPATALMU, OKHUCIEHUS U NOJMMEpU3allnn),

MOJIY4YCHHUEC U ITPUMCHCHUC

Ankanuensl: 6yraguen-1,3 u Metunoyraauen-1,3: crpoeHue, BaxXHEHIINE XUMUYECKUE

CBOMCTBaA (peaKI_II/ISI I'IOJ'II/IMCpI/I3aI_II/II/I). HOHY‘-ICHI/IC CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKUH psl. ALETUIeH —
IPOCTEUIINIA NPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U XUMHUUYECKHE
CBOIcTBa (peakuuu TUIAPUPOBAHMS, TaJOTCHUPOBAHUS, THApAaTallUd, TOpPEHUs),

MOJIYYCHHUE U ITPUMCHCHUEC

2.5

Apensbl. benson: cocraB, cTrpoeHue, GU3MUECKHE W XUMHUUYECKHE CBOMCTBA (peaKiuu
rajJOreHUpPOBaHUs W HUTPOBAHMS), TMOJyYEeHUE W TpuUMeHeHue. Toiyols: cocCTas,
CTpoeHHE, (HU3UYECKHMEe M XUMHUYECKHE CBOWCTBA (peaklMHU TaJIOTCHUPOBAHHS H
HUTPOBaHUs), MOITYYCHUE U MpUMEHEeHHEe. TOKCHUHOCTh apeHoB. ['eHeTnueckas CBS3b

MCXKAY YTJICBOJAOpOAaMHU, IPUHAAICKAIMUMHU K PAa3JIMYHBIM KJ1acCaM

2.6

[TpupoaHbIe UCTOYHUKH YTIACBOAOPOAOB. [IprpoIHbIi ra3 U MOMmyTHEIC HE(PTSIHBIC ra3bl.
Hedtp n e€ mpoucxoxaenue. CrnocoOwl mepepaboTku HeTH: TEPEroHKa, KPEKUHT

(TepMuYeckHii, KaTanuTHueckuil), muponu3. I[IpoaykTel mepepaboTku HePTH, HUX




NpPUMEHEHHE B TMPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib W NPOIYKTHI €ro

nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

3.3

[IpenenbHpie 0OMHOATOMHBIE CIIUPTHI. METaHON W ATAHOJN: CTPOCHHUE, (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA (peaklUM ¢ AaKTUBHBIMU MeETalllaMM, I'aJOr€HOBOIOPOJAaMH,
ropeHue), npuMeHeHue. Bogopoansle cBA3M MEXy MOJEKyJaMHu coupToB. JlelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M 4eJI0BeKa. MHOTO0aTOMHBIE CIIUPTHI. DTUIIEHTJIMKOJIb
U TIUIEPUH: CTpOeHHE, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa (B3aUMOJEICTBHE CO
IIEJOYHBIMM MeTa/lllaMHM, KaueCTBEHHAas peaklMss Ha MHOTOaTOMHbBIE CIIMPTHI).
JleiicTBue Ha opranusM 4denoBeka. [I[pumeHeHue riyuuepusa U STUICHIVIMKOISA

@deHou: CTpOEHUE MOJIEKYJbl, (U3UYECKUe U XUMHUYECKHE CBOHCTBA. TOKCHYHOCTD
denomna. [Ipumenenue penomna

Anprerupl U KeToHbl. DopMmalibleruj, aleTanbIeruj: CTpoeHHue, (U3UYecKue U
XMMHUYECKHE CBOMCTBAa (peaklMM OKHUCIEHUS W BOCCTAHOBJICHMS, KauyeCTBEHHBIC

peakuun), Moxy4eHrue U IpUMeHEHUe

3.4

3.5

3.6

4.1

OmHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTBL. MypaBpuHasT M yKCYyCHas
KHUCJIOTBI: CTpOEHME, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS
KJlacca KUCIIOT, peakius dTepuuKaim), nojryyeHue u npuMenenue. CteapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPeACTaBUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak COJU

BBICHINX KapOOHOBBIX KHCIIOT, KX MOIOIIIEe JCHCTBUE

CrnoxHEIS 3(prBI KaK IMPpONU3BOJHBIC Kap6OHOBLIX KHUCJIOT. FI/I,Z[I)OJ'II/B CJIOXKHBIX 3(I)I/IpOB.

Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. buosnorudeckas poib KUPOB

VYrneBoabl: cocTaB, KiacCUpUKALUS YriIeBOJOB (MOHO-, OU- M TOJHCAXAPUJIBI).
I'mokxo3a — mpocTeimuii MoHOcaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢u3nueckne M XMMHUYECKUE CBoicTBa (B3ammopeictBue ¢ ruapokcuaom menu(ll),
OKHCIICHHME aMMHa4YHbIM pacTBOpoM okcuua cepedpa(l), BocctaHoBieHnue, OpoxeHue
[JIIOKO3bI), HAXOXKIEHHUE B MPUPOJIE, IPUMEHEHUe, Ouosorunyeckas pojib. DOTOCUHTES.
®pyKTO3a Kak u30Mep MIOKo3bl. KpaxMan u 1nemnono3a Kak IpUPOAHbIE MOJUMEPHI.
CrpoeHune kpaxmaia U LeUI0a03bl. PU3NUecKne 1 XMMHUYECKHE CBOMCTBA Kpaxmalla

(FI/IIlpOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A30Tcoz[ep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUS

AMUHOKUCIOTH Kak aM(oTepHble oOpraHuYeckue coenuHeHus. Duznueckue W
XUMHYECKHE CBOWCTBAa aMMHOKHUCIIOT (Ha MpUMepe MUiKHa). buonorudeckoe 3HaueHue

AMHWHOKUCIIOT. HGHTI/II[BI

4.2

benku xak npupoaHble BHICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuunas, BTopuyuHas u
TpeTUYHAas CTPYKTypa 0eskoB. XUMHUECKHUE CBOMCTBA OEJIKOB: THAPOIIN3, ACHATYpaIus,

KauCCTBCHHBIC PCAKIIUU HA OenKu




BoicokoMonekynsipHble COEUHEHUS

5.1

5.2

11 KJIACC
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OCHOBHBIC TIOHITHS XUMUH BBICOKOMOJICKYJIAPHBIX COGL[PIHCHI/IﬁI MOHOMCD, IMOJIUMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPpU3AlIMH, CPCAHAA MOJICKYJIsIpHasA Macca.
OcCHOBHBIE MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — HoJMMEpu3anusa u

INOJIMKOHACHCAIUA

:‘)KCHepI/IMCHTaHBHBIC MCTOABI U3YUCHUS BCHICCTB U UX HpeBpaH_ICHI/If/'Ii O3HAaKOMJICHHC
C 06pa3uaMH OpUpPOAHBIX MW MHCKYCCTBCHHBLIX BOJIOKOH, IIJJaCTMACC, Kay4yKOB.

[TonyyeHue CHHTETUYECKOTO KaydyyKa U PE3UHBI

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

TeopeTnueckrue OCHOBbI XUMUHU

11

1.2

XuMHUecKuil sneMeHT. AtoMm. Sapo aroma, H30TOMBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUueckue YpPOBHH, IOAYPOBHU. ATOMHBIC OpOWUTamH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacTipeieNeHus IEKTPOHOB M0 OPOUTAJISIM B aTOMaX 3JI€MEHTOB MEPBBIX

YeThIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYpallls aTOMOB

IIepnognueckuii 3akoH u llepuogmueckass cucrtema XMMHUYECKMX 3jeMeHTOB J[.H.
Menpeneesa. CBsi3b IepuoinYeCcKOro 3akoHa 1 [lepuonnyeckoil CHCTEMbI XUMHUUECKUX
snementoB JI.MI. MengeneeBa ¢ COBPEMEHHOM TEOpPHUEW CTPOEHUS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMMYECKHX AJIEMEHTOB M 00pa3yeMbIX HUMH
IPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM U MepuojaM. 3HaYe€HUE MEePUOIUYECKOTO

3aKOHa B Pa3BUTHH HAYKH

13

14

1.5

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbI XUMHUYECKOW CBS3M (KOBAJICHTHAS
HETOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTajuinyeckas). MoHBI: KaTHOHBI W AHUOHBI.
Mexanu3mMbl 00pa3oBaHusl KOBAJCHTHOW XHMMHUYECKOUM CBsi3M (OOMEHHBIN U JIOHOPHO-

aKIeNTOPHBIN). BomopoaHast cBs3b

BanienTHOCTB. DNeKTpOOTpULIATENBEHOCT. CTENEHb OKUCIICHUS

BemectBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHMs. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. TUMbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKCTBA BEIIIECTB

OT THUIIA KpHCT&HHPI‘—IGCKOfI peHIéTKI/I. IlousTue o JUCIICPCHBIX CUCTEMAX. Uctuansie n

KOJUIOMAHBIC PACTBOPHI. MaccoBas A0JI BEIICCTBA B paCTBOPC

1.6

Knaccudukanuss Heopranmueckux coeauHeHud. HoMeHKkmatypa HEOPraHUYECKHUX

BCIICCTB




1.7

Xumnueckas peakiust. Kimaccupukanuss XMMUYECKUX PEaKIUi B HEOPTaHUYECKOW U
OpraHMYECKON XMMMM. 3aKOH COXPAHEHHs MacChl BELIECTB, 3aKOH COXPaHEHUs U

MMPEBpAIICHUA SHEPTHUU ITPU XUMHUYECCKUX PCAKIIHUAX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

1.10

1.11

2.1

O6paTI/IMBIe pCaKIuu. Xumuaeckoe paBHOBECHUCE. (DaKTOPBI, BJIMAKOINKUE HA COCTOSAHUC

xumudeckoro papHoBecus. [Ipunnun Jle [llarenbe

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanus. CuabHbIE U cla0ble OJICKTPOJINTEL. Cpez[a BOJAHBIX

pacTBOPOB BCHICCTB: KUCJIas, HGfITpaJ'IBHaf[, meJo4yHas. Peaknyu noHHOTO oOMeHa
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu
Heopr AHNYCCKasaA XMMHUA

Hemeramnsl. Ilonoxenune HemeramnoB B Ilepuoanueckoil cucreMe XHMHYECKUX
anemenToB .M. MenneneeBa 1 0COOEHHOCTH CTPOSHHsI aTOMOB. DHU3MUECKUE CBOHCTBA

HEMETAJUIOB. AJUTOTpONHSI HEMETaUIOB (Ha MpHMepe KUCIopoaa, cephl, docdopa u

yriaeponaa)

2.2

2.3

XVWMHYECKUE CBOWCTBA BAKHEHIIMX HEMETAIUIOB (TaJOreHOB, cepbl, a30Ta, docdopa,
yriepoja U KPEeMHHUs1) U UX COCIMHCHUH (OKCHIIOB, KHUCIOPOJCOJICPIKAIIUX KHCIIOT,

BOJIOPOJHBIX coeMHeHNH ). [[puMeHenrne BaXKHEUIIINX HEMETAINIOB U UX COCTMHEHUN

Mertannsl. [Tonoxenue metamioB B [lepuoauueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
.. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000710YEK aTOMOB METAJIJIOB.
O61mue pusnueckue cporictBa MeTaioB. CIiiaBbl METAIOB. DJIEKTPOXUMHUUECKUN psJ

HaHp}DKeHI/Iﬁ MCTAJlJIOB

2.4

2.5

3.1

XUMHYECKUE CBOMCTBA BAXXHEHIITMX METAJUIOB (HATPUM, Kaluil, KaJbIMi, MarHuu,
ATIOMUHHUM, [WHK, XpOM, Jele30, MeAb) W uX coeauHeHui. OOmMe crnocoOsl

MOJIY4YCHHA MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJIJIOB B 6LITy N TCXHUKC
I'enernueckas cBs3b HCOPTaHUYCCKUX BCHICCTB, MNPHHAMICKANIUX K Pa3IMYHbIM
Kj1accaM

XUMHS U KU3Hb

Pomp xumuum B oOecledyeHUU 3KOHOTI/IquKOI>'I, BHCPFCTHHCCKOﬁ )51 HHH.[CBOfI
6630HaCHOCTI/I, Pa3BUTHUU MCIUIIVHEI. Iloustre o HAayY4YHBIX METOAaX IMMO3HAaHNA BEIICCTB

N XUMHWYCCKHUX peaKI_II/Iﬁ

3.2

[IpencraBnenuss o0 OOMUX HAYYHBIX MPUHIUIAX TMPOMBIILICHHOTO TOJYYCHHS
BOKHEMIIMX BelECTB. YeNnoBEK B MHPE BEIIECTB M MaTEpUATIOB: Ba)KHEUILHNE
CTPOMUTEJBHBIE MaTepUalbl, KOHCTPYKLIMOHHBIE MAaTEpHUANIbl, KpacKH, CTEKJIO,
KepamMuKa, MaTepuajabl sl DJIEKTPOHUKH, HAHOMATEepUaJIbl, OpPTraHMYECKHE U

MUHEpaJIbHBIC YA0OpEHUS




XHUMHSA U 300pOBbE YEJIOBEKA: IPABUIIA UCIIOIb30BAHMS JIEKAPCTBEHHBIX IIPENAPATOB,
3.3 npaBuia 6€30MAaCHOr0 UCIOJIB30BAaHUS MPENnapaToB ObITOBOW XMMHUHU B MOBCEAHEBHOM

KHU3HHU



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

- ABTopckas yuebnas nporpamma O.C. 'abpuensa «[IporpamMmma cpemHero o0miero oopa3oBaHusl.
Xumug. 10 — 11 kmacce». M.: IIpocsemienune, 2024.

- I'abpuensu O.C. octpoymos WN.I'., Cnaakos C.A. Xumus: yae6nuk: 10 k1. M: Tlpocsemenue, 2024.

- I'abpuensu O.C. octpoymoB WN.I'., CiankoB C.A. Xumus: yueOnuk:11 ki M: [Ipocsemenue, 2024.

METOANYECKHUE MATEPHAJIBI V11 YYUTEJISA

1. C.B.[denne6ep. CoBpeMEHHBIE TEXHOJOTHU B IMPOIECCE MPENOJaBaHUs XHMHH: Pa3BUBAIOIICE
oOydeHue, npoOieMHOe OOydeHHE, MPOEKTHOE OOydeHue, Koomepaus B 00y4eHUH, KOMIIbIOTEPHBIC
texnonoruu / C.B. [ennebep, O.B. KmounukoBa. - 2-e¢ m3g.- M.: 5 3a 3Hanmsa, 2008.- 112c.-
(MeToanueckas JuTepaTypa)
2. B.B. JlaBpentseB TpeOoBaHusl K ypOKYy Kak OCHOBHOHM (hopMe opraHu3anui y4yeOHOTo mpoiecca B
YCIOBHUAX JIMYHOCTHO-OpUEHTHpOBaHHOTrO 00y4eHus / B.B. JlaBpentses // 3aByu. - 2005. - Ne 1.
3. U.C. SxumaHnckasd. JIMYHOCTHO - OPHEHTUPOBAHHOE OOY4YEHHE B COBpPEMEHHOW mikoiye.- M.:

«CenTsaopn», 2000.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit as yautens «51 uay Ha ypoxk XUMHK»
http://him.1september.ru Eaunast kosexuus [TOP: TIpeamerHast koyutekuus « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE OSKCIEPHUMEHTBHI: XUMHSI.
Komneknus Poccuiickoro o0meo0pa3oBaTesHOTO mopTajia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast onuMmnuaa mKkoJIbHUKOB 110 XUMHU

http://chem.rusolymp.ru Oprannyeckast XUMHSL: SJIEKTPOHHBINA YICOHHK JIJIsI CPETHEH IITKOJIBI

OCHOBBI XUMUH: AIIEKTPOHHBIN yueOHUKhItP://www hemi.nsu.ru OTkpsITHIi KoTeHK: XUMHUS
http://www.chemistry.ru  JluctannpoHHass OJUMIHAAA IO XUMHH: TEJICKOMMYHHKAI[HOHHBIN
00pa3oBaTeNbHBII MPOESKT

http://lwww.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIIMOHHBIE IBPUCTHYECKUE
OJIUMITHA/IBI TI0 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenbaas XuMus

http://home.uic.tula.ru/~zanchem 13 ombita padotsl yunrens xumun: cait H.}O.CricManoBOi
http://sysmanova.narod.ru Kabuuer xumuu: cait JI.B. PaxmanoBoii

http://www 104.webstolica.ru Knaccuduxamms XuMHIeCKUX pEaKITHii

http://classchem.narod.ru KouTpen — Xumust 1151 Bcex: y4eOHO-MHDOPMAIIMOHHBIN cailT
http://kontren.narod.ru  Matepuansl kadenpbl Qu3MYECKO ©  KOWIOMAHOW Xumuu HOKHOTO
(benepanbHOrO yHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka oOyueHus XuMun: caiT Kadeapsl XuMUn

HI'TIY

http://mctnspu.narod.ru Meroauyeckoe oO0beanHeHue yuuteneid xumun CeBepo-BocTouHoro okpyra
ropoja MockBbI

http://bolotovdv.narod.ru HanomeTp: HAaHOTEXHOJIOTUYECKOE COOOIIECTBO

http://www. nanometer.ru OxaiiH-ClIpaBOYHHK XUMHUECKUX DIIEMCHTOB
WebElementshttp://webelements.narod.ru [Tomynsprast 6uOnMoTeKa XMMUYECKUX JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe 1 cripaBOYHbIE MaTEPHAIIBI IO

xumuuhttp://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupryanbHas XuMAdecKas [IKOJIa»

http://maratakm.narod.ru Cait «Mup Xxumum»



http://chemistry. narod.ru XuMuK.py: caiiT 0 XumMuu

http://www.xumuk.ru Xumudeckas crpanuuka SIpociaBckoro LieHTpa TeaeKOMMyHHKALUI
UUH(OPMAIIMOHHBIX CHCTEM B 00pa30BaHUM

http://www.edu.yar.ru/russian/cources/chem Xumwuueckuit mopran ChemPort.Ru
http://www.chemport.ru Xumuueckwuii cepsep HimHelp.ru: yue6usie u

CIIPaBOYHBIC MaTEPHAIIbI

http://mww himhelp.ru Xumus: Marepuans! «Bukumneann» — cBOOOTHON SHIUKIIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumusi ans BceX: HUIIOCTPUPOBAHHBIC MaTEpUaNbl 10 OOLICH,
OpPraHUYeCKOi U HEOPTaHUYECKON XHUMHUH

http://school-sector.relarn.ru/nsm  Xumus wu  xu3ep  —  XX|  Bek:  Hay4yHO-TIOMYJISIPHBIN
xypranhttp://www.hij.ruXumo3a: coobmecTBo yuurtenei xumun Ha mopraine «CeTh TBOPYECKHX
YUUTEICH»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkonsHHUKAM O XHUMHH: CAUT XHMHYECCKOIO
¢daxynbrera Antl'Y

http://www chem.asu.ru/abitur DnekTponHast 6HOINOTEKA 10 XMMUH U TEXHUKE
http://rushim.ru/books/books.htm Dnekrponnas OnbIMOTEKa YISOHBIX MATEPHAJIOB 110 XMMUH Ha
nopraine Chemne.
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