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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha ypOBHE cpeqHero oobmiero oOpazoBaHus pa3paboTaHa Ha ocHOBe dDenepaibHOro0 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS denepaibHON
oOpaszoBaTeibHOM mporpamMMbl cpefaHero obmiero o6pazoBanust (DPOII COO), mnpencraBineHHbx B DenepaibHOM
rocyJapcTBeHHOM oOpasoBatesnbHOM cTanaapte COO, ¢ yuérom KoHuenmuu npenogaBanusi yueOHOro npeaMera «XuMus» B
oOpa3oBaTenbHbBIX opranuzanusax Poccuiickoit denepauuu, peanu3yroIIMX OCHOBHbIE O0Opa3oBaTENIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMoOJIOXkEHHI «CTpaterun pa3BuTusi BocnutaHus B Poccuiickoir ®depepauun Ha nepuoa a0 2025 roxa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOX0JI0B K pa3pabOTKe MpOrpamMMbl MO XUMUHU, K OMPEIeSICHUI0 o0Iel cTpaTerud oOy4eHus, BOCIIUTAHUS U
pa3BUTHSA OOYYAIONIUXCSl cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuentyanpHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH, coaepKaHHs, Pe3yJbTaTOB OOy4YeHUsS U
TpeOOBaHUMN K YPOBHIO TTOJATOTOBKH BBIMTYCKHUKOB.

XuMuyeckoe o0pa3oBaHHe, TIOJy4aeMOe€ BBIYCKHUKaMU  00111€00pa30oBaTeIbHONM  OpraHu3aliu, SBISETCA
HEOTHEMJIEMOI YacThi0 X 00pa3oBaHHOCTH. OHO CIY’KHUT 3aBEpUIAIOLIUM STAllOM pealn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIMX LEJOCTHOW CHUCTEME XUMHUYECKOro oOpa3oBaHUA. OTH IIEHHOCTH
KacaloTCsl TO3HAHUA 3aKOHOB MPHUPOIbL, (OPMHUPOBAHUS MHUPOBO33PEHHUS U OOMIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370pOBBIO M TPHPOAHON cpene. Peanmmsyercss Xummueckoe
oOpazoBaHue OOy4YarOIIUXCS HAa YpPOBHE CpeaHero oOmero oOpa3oBaHUS CpEICTBAMH YYEOHOTo TIpeaMera «XHMUsy,
coJiep KaHHe U MOCTPOCHHUE KOTOPOTrO OMpPEACNICHbI B IPOrpaMMe 10 XUMHUH C YYETOM CeU(pUKA HAYKH XUMUH, €€ 3HaUCHUS
B TO3HAaHUM TPUPOALI UM B MaTEepUAIbHOW JKU3HM OOIIEeCTBa, a Takke C Yy4€ToM OOmMX Iededl W NPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeIHero ol1iero oopazoBanus B Poccuiickoit deneparium.

XUMHS KaK 3JE€MEHT CHCTEMbI €CTeCTBEHHBIX HAyK MTPAeT OCOOYIO pOJIb B COBPEMEHHOW ITMBMIM3ALMU, B CO3/IaHUU
HOBOM 0a3bl MaTepHabHON KynbTyphl. OHAa BHOCUT CBOHM BKJaJ B ()OPMHUPOBAHUE PANMOHATHHOTO HAYYHOTO MBIIUICHHS, B
CO37aHMe TEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, KOTopoe (hopmMupyercs
B XMMHUU HAa OCHOBE NMOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSA3U MEKIY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMH M BO3MOKHBIMHU 00JIACTSMH MMPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMHM, XUMHS CTajla HEOThEMJIEMOM 4YacTbIO MHUPOBOU
KYJbTYpPbl, HEOOXOJIMMBIM YCJIIOBUEM YCIEUIHOTO TPY/Aa U XKU3HHU KaKJ0ro ujaeHa oduiectBa. CoBpeMeHHass XUMUS KaKk HayKa
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHM HampaBlieHa Ha PEIICHHE II100albHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, IHEPTreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBeTcTBUU ¢ OOIMMMU LEISIMHU U MPUHIIUIIAMHU CPEAHEro O0IIEro o0pa3oBaHus coAepKaHue mpeamMera «XuMUs»
(10-11 kmaccel, 0a30BbIii YpOBCHb H3Y4YCHHs) OPHUCHTUPOBAHO IMPEHMYIIECTBEHHO Ha OOINEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCICIIHOTO BKJIIOUYCHHS B JKU3Hb
colyma, poJIOJKEHUsST 00pa30BaHUs B PA3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocrapisronuMu  TipeAMeTa  «XUMHUs» SBISIOTCS 0a30Bbie Kypchl — «Opranudeckas xumusi» u «OOmas wu
HEOpraHU4YecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu: cCHUCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOYCHUEM 3HAHUU U3 OOIIEH XMMHH) U OpPTaHUYEeCKON Xumuu. DopMupoBaHUE
JTAHHOW CHCTEeMbl 3HAHUW TPU M3YYECHUM TMpeaMeTa O0eCleurnBacT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEIIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUN XUMHHU.

Crpykrypa couepxaHus KypcoB — «OpraHuueckass Xxumus» U «OO0I1as 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
mporpaMMe 1Mo XMMHUM Ha OCHOBE CHCTEMHOTO TOJXOJa K M3YyYCHHIO Yy4eOHOro marepuajna U 00yClOBIE€HA HCTOPUYECKH
000CHOBaHHBIM PA3BUTUEM 3HAHWN Ha OMNPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMUH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKUX COCJWHEHUM, a TakKK€ Ha YpPOBHE
CTEPCOXUMHYCCKUX U DJICKTPOHHBIX MPEACTABICHUM O CTpoeHWHU BemecTB. CBeleHUs 00 M3y4aeMbIX B Kypce BEIIeCTBax
JAI0TCSI B PA3BUTUHU — OT YIJICBOJAOPOOB J0 CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX COeIMHEHU. B Kypce oprannyeckoi XuMuu
MOJIY4aloT pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYAIBHBIC MPEACTABICHHUS O
XUMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX TNPH3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUS, O
XUMHUYECKOU pEaKIUH.

[Tox HOBBIM yTJIOM 3peHHUS B IpeaMeETe «XUMHUs» 0a30BOr0 YPOBHS paccMaTPUBACTCs M3YUCHHBIN HA YPOBHE OCHOBHOTO
o01rero 06pa3oBaHUs TCOPETHUCCKUN MaTepHal M (DAKTOJIOTHISCKHIE CBEJICHHS O BEIIECTBAaX M XMMUYECKOU peakiuu. Tak, B
JaCTHOCTH, B Kypce «O01mas u HeopraHudecKass XuMHs» 00yJaroIUMCs MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATH 3HAUCHHE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJOTHUECKUX MO3UIUHN, TIIy0XKe MOHATh UCTOPUUECKOE U3MEHEHUE
GbyHKIMI 3TOro 3aKOHa — OT 00001Ia0IIEH 10 0OBSICHSAIONICH U TPOTHOZUPYIOMIEH.

Ennnaa cucrema 3HaHHWM O BaXKHEWIIMX BELIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX U NPUMEHEHHUM, A TAKKE O
XUMUYECKUX PEAKIUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTeKaHus JomnoJiHseTcst B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJICp>KaHMs, UMEIOIIUMHU KYJbTYPOJIOTHYECKUM W MPUKIAJHOW XapakTep. OTH 3HAHUSI CIIOCOOCTBYIOT TMOHHUMAHHIO
B3aMMOCBSI3M XUMHHM C JPYTUMU HayKaMHU, PacKpbIBalOT €€ poJib B IO3HABATEIBHOM W MPAKTUUECKOU JESITEIBbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCTUTAHUIO YBaXKCHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTUUECKUX MPUIOKESHHU I
XUMUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAUYMMBIX MpOoOJieMaX, CBSI3aHHBIX C
XUMUEH, KPUTHYECKA OCMBICTTUBATH UH(DOPMAIINIO U IPUMEHSITh €€ ISl TOTIOJIHCHUS 3HAHUH, PEIICHUSI MHTEJUICKTYaIbHbIX U
AKCTIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1emom comepxkanue ydeOHOro mpeamera «XuMUs» JaHHOTO YPOBHS
U3YUYEHHUs OPUEHTUPOBAHO HA (HOPMUPOBAHKE Y OOYUAIONTUXCS MUPOBO33PEHUYCCKONH OCHOBBI JIJIsi TOHUMaHUs (PrtocodcKkux
ujed, TaKMX KaK: MaTepUaibHOE €IMHCTBO HEOPTaHMYECKOTO U OPraHWYECKOro MHUpa, 00YCIOBIECHHOCTh CBOMCTB BEIECTB
UX COCTaBOM U CTPOEHHUEM, TTO3HABAEMOCTbh MPUPOIHBIX SBICHUN MYTEM IKCIIEPUMEHTA W PEUICHUS TMPOTUBOPCUUM MEXKIY
HOBBIMU (DaKTaMU U TEOPETUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MpoOsieM, a
TakKe MpobsieM cOepexeHust FHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/IaHNUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B nane pemenus 3ajgad BOCHHUTAHMS, PA3BUTHA W COLMATU3AIMHU OOYYAIONIMXCS MPUHSITHIE MPOrpaMMON MO XUMHH
NOJXOJbl K OIpPEACIICHUIO COJEpkKaHUS U TOCTPOCHUS NpeaMeTa MpeAycMaTpuBaroT (HOPMHUPOBAHHE YHUBEPCATIBHBIX
y4eOHBIX NEUCTBUM, MMEIoNMX 0a30BO€ 3HAYCHUE [JIS PA3UYHBIX BUJOB JEATEIHHOCTHU: PEIICHHs MpoOsieM, TOUCKa,
aHajguza W 00paboTku uWHOOpPMAHMH, HEOOXOAUMBIX JJIsI TMPUOOPETCHHS ONBITA IMPAKTUUYECKOM W HCCIIeI0BATEIbCKOM
JESTENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B TTO3HAHUU XHUMHH.

B mpaktuke npenogaBanus XMMUK KaK HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00IIEro
oOpa3oBaHusA, TMpPHU OMNPEICICHUU COACPKATCIHHOW XapaKTEPUCTHKU 1eJeld W3ydeHHUs TMpeIMeTa HampaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAWIIMOHHO TPHU3HAETCA (POPMUPOBAHUE OCHOB XHMHUYECKOW HAYKH KakK OO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, MPAKTUYECKOU JESATEIbHOCTH YEJIOBEKA U KaK OAHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYPBHI.
C MeToInuecKoi TOUKH 3pEHUs TaKOW MOIXO0/ K ONPEACIICHUIO LIeJIel U3yUeHHs TTPeAMETA SIBJISIETCS BIIOJIHE OMPABAAHHBIM.



CornacHo JaHHOUM TOYKE 3pEHMS TVIaBHBIMH LIEJIAMHM U3Y4YEHHs IpeaMera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SIBJISTFOTCS:

e (dopMHUPOBAaHUE CUCTEMBbl XMMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTABISIIONIECH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B OCHOBE KOTOPOM JIeKaT KJIHOYEBbIC MOHATHS, (yHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUM, OCBOCHHE SI3bIKA
HayKH, YCBOCHHE U TOHUMAHHE CYIIHOCTU JOCTYIHBIX 0000I1IIEHII MUPOBO33PEHUECKOTO XapaKTepa, 03HaKOMJICHUE C
HUCTOPUEN UX pa3BUTHUA U CTAHOBIICHUS,

e (¢opMupoBaHUE M Pa3BUTHUE MPEJCTABICHUN O HAyYHBIX METOJIaX MO3HAHMS BEIIECTB M XHMMHUYECKUX PEAKIIUMH,
HEOOXOAUMBIX JJIsi TPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKHUX SBJICHUM, UMEIOITUX
MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUHW U CHOCOOOB JICSITEIHHOCTH, CBS3aHHBIX C HAOJIOJICHHEM U OOBSICHEHHUEM XUMUUYECKOTO
HKCIIEPUMEHTA, COOJIIOIEHUEM MTPaBUI 0€30MMaCHOT0 0OPaIleHHUs C BEIIECTBAMH.

Hapsny c stum, colepskarenbHas XapakTEepUCTHUKA IeJIed M 3a7ay WM3yYeHUs MpeaMeTa B MporpamMMe MO0 XUMHUHU
YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHUCTEME CPEIHEro oO0IIero oOpa3oBaHUS.
CeronHsi B mpernojaBaHUM XMMHUU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COJEp KaHMs
oOy4eHHMsI, OPUEHTUPOBAHHOM HA MOATOTOBKY BBIITYCKHHMKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIaJCIONIero He HabopoM
3HaHMM, a QYHKIMOHAIBHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOTYYEHUS! 3HAHUHN U PUMEHEHUS
UX B pEAIbHOW JKU3HU JJIs1 PEUIEHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH U3yYEHHUH TpeaMeTa «XUMUs» JTOMUHHUPYIOIIee 3HAaYeHHEe MPUOOPETAIOT TaKue LeNu U 3aJayH,
KaK:

aganTanus OOydYarommMxcs K YCJIOBUSIM JMHAMHYHO Pa3BUBAIONIETOCS MHUPA, (OPMUPOBAHUE WHTEIUICKTYalbHO
Pa3BUTON JTUYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO, COTPYTHUYECTBY, CAMOCTOATEILHOMY NMPUHSATHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalHsIX, CBI3aHHBIX C BEIIECTBAMH U UX IIPUMEHECHHUEM;

dbopMupoBanue y 00yJaronmxcs KI0UEBbIX HABBIKOB (KIIFOUYEBBIX KOMIIETCHIINN ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE
JUISL Pa3IUIHBIX BHUJIOB JICATCIIBHOCTH: PEIICHHs TPOoOJIeM, ITOMCKa, aHalli3a U 00padoTKu nHOpMaIuK, HEOOXOIUMBIX IS
MPUOOPETEHHSI OTIBITA IEITEILHOCTH, KOTOpasi 3aHMMAaeT BA)KHOE MECTO B TIO3HAHUU XUMUH, & TAKXKE JJISI OIICHKHU C TTO3HIIHMA



HKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX MPOIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUYarOIIMXCs: CHOCOOHOCTH
CaMOCTOSITETTFHO MPHOOpPETaTh HOBHIC 3HAHMS M0 XUMHH B COOTBETCTBUHU C JKU3HEHHBIMH MOTPEOHOCTSMHU, UCTOIH30BATH
COBpeMeHHbIE WH(GOPMAIMOHHBIE TEXHOJOTUM JUIS TOMCKAa W aHalu3a y4eOHOW W HAyYHO-TIOMYJSpHONW WHGOpMaIuu
XUMUYECKOTO COACPKAHMS,

GopMupoBaHUE W pa3BUTHE y OOYYAIONIUXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHHUS, HAOIOIaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B YAacCTHOCTH, MpPH IUIAHUPOBAHUUM W TPOBEIACHHUH
XUMHAYECKOTO IKCTIEPUMEHTA,

BOCIIUTAHUE Yy OOydarommxcs yOexJAEHHOCTH B TyMaHHCTHYECKOW HANpPaBICHHOCTH XUMHUH, €€ BaKHOW pPOJH B
peIieHnu TIO0ANbHBIX MPOOJIEM paIMOHAIBHOTO MPHPOIOIOIB30BAHUSA, MOMOTHEHUS DJHEPreTHYEeCKUX pPEecypcoB U
COXpaHEHUs MPUPOJTHOTO PABHOBECHS, OCO3ZHAHHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO,
a TaKKe MPUOOPETCHUs ONbITA WCIOJIB30BAaHUS IMOJYYCHHBIX 3HAHHWW ISl TIPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYaIlHsX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B yue6GHoM miaHe cpegHero o601miero oopa3oBaHus npeaMeT «XuMus» 0a30BOr0 YpOBHs BXOJMUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-Hay4YHbIE IPEIMETHI.

OO6miee 4yuCiIO 4YacoB, OTBEAEHHBIX JUIsI M3Y4YEHUS XMMHH, Ha 0a30BOM YPOBHE CpeIHEro oOImiero oOpa3oBaHUS,
coctabiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipeamer opranvueckod XuMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B TOJYYCHUU HOBBIX BEIIECTB H
MarepuaaoB. Teopusi CTpoeHUsl opraHuueckux coenuHeHuii A. M. bytnepoBa, €€ ocHOBHBIC mMojoxeHUsI. CTPYKTypHBIE
dbopmyIbl OpraHuveckux BeiecTB. ['omoiorus, uzoMepusi. XUMUYECKasi CBSI3b B OPTaHUYECKUX COCTUHECHUSIX — OJIMHAPHbBIC
Y KpaTHBIE CBSI3U.

[IpencraBnenne o0 Ki1acCuUKAUM  OPTraHMYECKUWX  BemiecTB. HoMmeHkimatypa OpraHWYecKHX COCIMHEHUU
(cucTtemMatuueckasi) ¥ TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX MPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METOJbI M3YUYCHHMS BEIIECTB M UX IMPEBPAIICHHUI: O3HAKOMJICHHE C oOpaslaMu OpPraHuYeCKHUX
BEIIECTB M MaTepHallaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJl OpPraHWYeCKUX BEIECTB, HAOIIOJACHHE M OIHUCAHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHWYeCKUX BEIECTB MpPU HarpeBaHuu (TUIaBIeHHE, OOYTIIMBaHUE U
TOpEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psa. MeTraH W 3TaH — MPOCTEHINE TNPEICTABUTEIN aJKaHOB:
duznyuecKkre U XUMUYECKHUE CBOMCTBA (PeaKluy 3aMEIICHHS U TOPEHHUSI ), HAXOXKICHUE B IPUPOJIE, MOTYyUYECHUE U IPUMECHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUN PsAZ. DTUICH M NPOIMUICH — MPOCTEHINE MPEJACTaBUTENIN aTKEHOB:
duznueckne M XUMHYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUIpATallid, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankamuensl: OyrtamueH-1,3 u wMetunOyraauwen-1,3: cTpoeHue, BaKHEWIIME XWMHUYECKHE CBOMCTBa (peakuus
nonumepusanun). [lonyyeHue CHHTETHUECKOTO KayuyKa U PEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUI psill. AIIETUICH — MPOCTEUINN TIPEACTABUTENb AIKUHOB!
COCTaB, CTpOeHHUE, (Pu3MuecKue M XUMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIINH,
TOpPEHMUs] ), OTYYeHUE U TPUMEHEHHUE.

Apenbl. beHzoi: cocTtaB, cTpoeHue, pu3nueckue U XUMHUYECKHUE CBOMCTBA (PEaKIuu TaJIOTEHUPOBAHUS U HUTPOBAHUA),
MOJIyYeHHE U MPUMEHEHUE. T01yo01: cocmas, cmpoeHue, Quauieckue u Xumuieckue ceoucmea (peakyuu 2ai02eHupo8arus u
HUMpPOBAaHUs), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBSA3b MEXKAY YIVIEBOJOPOAAMH,
MPUHAJICKAIUMEI K Pa3JIMUHBIM KJIaccaM.

[IpuponHble UCTOYHUKH YTIIE€BOAOPOAOB. [IpupoaHblil ra3 u nmonyTHbeie HeTsAHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Crnoco6bl nepepaboTKku HePTH: MEperoHka, KPEKUHT (TEPMUYECKUM, KaTAUIUTHYECKU), upoiu3. [IpoaykTel nepepaboTku
He(TH, X TPUMEHEHHUE B MMPOMBIILICHHOCTH U B ObITY. KaMeHHBIN yroibk U IPOyKThl €ro mepepadboTKH.

DKCIEpUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W WX NpPEeBpaIlleHUN: O3HAKOMJIGHHE ¢ o0pasllaMu IuIacTMace,
Kay4yKOB W pe3uHbl, Kouiekiuu «HedTb» u «YToab», MoJeTupoBaHue MOJICKYN YIJIEBOJAOPOJAOB U TajJOreHONPOU3BOIHBIX,
IPOBEICHUE MIPAKTUYECKON PabOThI: MOTYyUYCHHE ITHIICHA U U3yUEHUE €0 CBOMCTB.

Pacuérnble 3anaun.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 MUCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIUH ).

Kuciaopoaconepxkamue opranudeckKue coeJHHEHHUA

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, PU3MUECKHE U XMMUYECKUE CBOMCTBA (PEaKIHH C
AKTUBHBIMU METAJJIAMH, FaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHUE. BOOPOIHbBIE CBSI3U MEXAY MOJEKYJIaMU CIUPTOB.
JlelicTBHME METaHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoTrOaTOMHBIE CHUPTHL. ODTWICHTJIMKOJNb W TJIUIEPUH: CTPOCHHE, (PU3NYECKHUEe U XUMUYECKHE CBOWCTBA
(B3anMOI€ICTBUE CO IIEIIOYHBIMU METANIAMU, KaU€CTBEHHAs! Peaklisi Ha MHOTOATOMHBIE CIUPThI). JleficTBUE Ha OpraHu3M
yenoBeka. [[puMeHeHune ruiepruHa u STUICHTITUKOIS.

deHo: CTpoeHNEe MOJICKYIbI, PU3NYECKHUE U XUMUYEeCKue cBoiicTBa. TokcuunocTh henona. [Ipumenenue dhenona.

Anpneruapl U kemowsi. PopMalbAeTHI, alUETaIbIErUa: CTpoeHue, (GU3NYECKHe U XMMHUYECKHE CBOMCTBA (peakuuu
OKHUCJICHUS W BOCCTAHOBJIEHUS, KAUECTBEHHbBIEC PEAKIUN), TIOJYUCHUE U TPUMEHEHHUE.




OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOTH.. MypaBbUHAasi M YKCyCHasi KHCJIOTBHI: CTpPOCHHE, (Pu3nueckue u
XUMUYECKHEe CBOMCTBa (CBOMCTBA, OO0IIMEe IS KJacca KUCIOT, peakius d3Tepuukanuu), MOJydeHHUE U MPUMEHEHHE.
CreapuHoBasi W OJIEMHOBAas KHCJIOTHI KakK TMPEJICTaBUTEM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa Kak COJU BBICHIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIIEE JICHCTBUE.

CnoxHbie 3(QUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxubix 3upos. XKupel. ['maponus xupos.
IIpumeHenue xupoB. buonorndeckas posib KUPOB.

VYrneBoabl: cocTaB, KiaccupUKaIMs yrieBo0B (MOHO-, IU- U TIOJIMCaxapubl). [ I0K03a — MPOCTEHIINI MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (U3NYECKHE W XMMHYCCKHE CBOMCTBa (B3ammospeiictBue ¢ ruapokcugaom meau(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBieHUE, OpOKEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE,
npuMeHeHue, ononoruueckas posib. Dorocunre3. GpykTo3a KaKk U30MEP TITFOKO3HI.

Kpaxman u nemirono3a kak mpupojiHbie mojuMepbl. CTpoeHHe Kpaxmajia U IeJUToI03bl. OU3ndecKue U XUMUYECKue
CBOMCTBa Kpaxmaja (TUIpOoJin3, KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJIbI M3yUYCHMsI BEIIECTB W WX IMPEBpallleHUul: MPOBEJCHUE, HAOJIOJICHUE W OMHCaHUe
JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHWE CIUPTOB, KAYECTBEHHBIE PEAKUUU OJIHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJIA
okcugmom wmenu(ll)), mMHOTrOATOMHBIX CHHPTOB (B3auMmojeicTBue riuiepuHa ¢ rugapokcugom wmeau(ll)), ampmerumon
(okucieHne aMMHUadHBIM pacTBopoM okcuaa cepedpa(l) u runpoxcumom menu(ll), B3ammoaeiicTBue Kpaxmana C HOJOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3amaun.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA MM MPOIYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTOTHI Kak aMm(pOTEepHbIE OpraHudeckrue coequHeHus. Ou3ndeckue 1 XUMUYECKUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe THIHA). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTubl.

benku kak mpupoaHBIE BHICOKOMOJICKYJISIpHBIE COoeNUHEHUs. [lepBuuHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OEIIKOB.
XVWMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIH3, ICHATYPAIHS, KAYECTBEHHBIC PEAKIINK HA OCJIKU.



OKCTIepUMEHTAILHBIE METOIBI U3YYCHHS BEIIECTB U UX MPEBpAICHUI: HAOIIOACHUE M OMMMCAHUE TEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpAIlUs OCIIKOB MMPU HATPEBAHUH, IIBETHBIC PEAKIIUH OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEH NS

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHCHHI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEICHB
MOJIMMEPHU3AIMK, CPEIHSS MOJCeKyIspHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIWHECHUN —
MTOJIMMEPHU3AIIHSI ¥ TIOJTUKOHACHCAITHS.

DKCTIEPUMEHTAILHBIE METOABl M3YYCHHS BEIISCTB M WX IMPEBPAIICHHI: O3HAKOMJICHHE ¢ 0o0OpaslamMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYIyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeXIpEIMETHBIX CBsSI3ed TpPH W3YYCHHM OpraHndeckod xumMuu B 10 Kiacce OCYIISCTBIISETCS Uepes
UCIIOJIb30BaHNE KaK OOINUX €CTECTBCHHO-HAYYHBIX NMOHSTHH, TaK M IOHATHH, SBJSIONIUXCS CHCTEMHBIMU JUISI OTIACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecCTBCHHO-HAyYHbIC TOHSTHS: SBJICHWE, HAy4YHBIH (akT, TUIOTe3a, 3aKOH, TCOpHWs, aHajau3, CHHTE3,
KIaccu(UKAIHs, IEPUOTUIHOCTh, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBaHNE.

®dwusuka: MaTepus, YHEPIHsi, Macca, aToM, JJIEKTPOH, MOJIEKYJia, SJHEPTeTUIECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, GU3NUYCCKUE BETMUUHBI U €AMHUIIBI KX U3MEPCHHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BeIIECTB B oOpraHuzMe, (OTOCHHTE3, OHMOJOTHMUYECKHA AKTHUBHBIC
BelecTBa (O0eNKH, YIIeBOABL, )KUPBI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE IOPOIBI, TIOJE3HBIC UCKOMIAEMbIE, TOTUTHBO, PECYPCHI.

TexHomorusi: THINEBBIE TPOMYKTHI, OCHOBHI PAIlMOHATHHOTO THUTAHHS, MOIOIIME CPEJICTBA, JICKAPCTBCHHBIC WU
KOCMETHYECKHE MpenapaThl, MaTEpUaIbl M3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMUM



XUMHUECKHM 371eMeHT. AToM. SIipo aroma, u30Tomnbl. DJIEKTPOHHAA 000J0UKa. DHEPreTUYECKUe YpPOBHHU, MOTYPOBHH.
ATomHBIE opOuTan, S-, P-, d- anemeHTh. OCOOEHHOCTH pacHpeACICHHS dJICKTPOHOB MO OPOUTANSIM B aTOMax DIIEMEHTOB
MEPBBIX YETHIPEX NMEPUOIOB. DIEKTPOHHAS KOH(UTypals aTOMOB.

Ilepmognuecknii 3akoH U llepuonnueckas cucrema xumuuyeckux odnemeHtoB JI. M. Menneneea. CBA3b
IIEpUOIUYECKOr0 3aKkoHa U llepuoguueckon cucteMsl XuMudeckux 3iiemeHToB Jl. 1. MenzaeneeBa ¢ COBpEeMEHHON TeOpUen
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX
BEILECTB M0 rPyMNIaM U NepruoaaM. 3Ha4eHUE MEPUOANUECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasl CBA3b. BUIIbI XMMUUECKON CBsA3M (KOBaJeHTHas HEMOJISIpHAs U MOJIApHAs, UOHHAs,
MeTaiindyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XMMHUYECKOW CBsA3M (OOMEHHBIH W JOHOPHO-aKLENTOPHBIN).
BonopoaHas cBsi3e. BaleHTHOCTB. DneKTpoOoTpULIaTENBHOCTE. CTeneHb OKUCIEeHNs. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIAPHOTO M HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbI
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKOMN PEIIETKY.

[lonsiTve 0 qucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBasi 0I5 BEIIECTBA B pACTBOPE.

Knaccudukanuss Heopranmdeckux coeauHeHuid. HomeHknaTypa HeopraHMYeCKHMX BeIIeCTB. | eHeTudeckas CBs3b
HEOPraHMYECKUX BEIECTB, MPUHAMIEKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumunueckast peakuus. Knaccuukamuss XMMUYECKUX peakIMii B HEOPTaHMYECKOW W OpraHMYeCKOM XUMHUHU. 3aKOH
COXpaHEHHMs MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUH NPU XUMHYECKUX PEAKIIMX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT paznuyHbIX (akTopoB. OOpaTuMble peaknuu. XUMUYECKOE paBHOBECHE.
@DaKTOpPHI, BIUSAIOIINE HA COCTOSHUE XUMUUECKOTO paBHOBecHs. [Ipuniun Jle [laTenbe.

Onexrponutnyeckas aucconuanus. CuiapHble U crnadbie 37eKTpoauThl. Cpena BOAHBIX PacTBOPOB BEIIECTB: KUCTAS,
HEUTpaJIbHAsA, IIEJIOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DOKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHMsI BEIIECTB M HMX NpeBpallleHuid: aemoHcTpauus Tadmun «llepuoguueckas
cucreMa xuMmMuueckux sjaeMeHToB [[. M. MeHnneneeBay, M3ydeHHE MOJCICH KPHCTAUIMYCCKUX PEIIETOK, HAOIIOJCHUE H
OIKCaHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OMBITOB (pa3ioKeHHe MEePOKCHAA BOAOPOJa B MPUCYTCTBUH KaTajin3aTopa,



OMpeNIeNICHHE CpeJbl PAaCTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIBHOIO WHJMKATOPa, PEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiausHue pa3andyHbiX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU PEaKIUn».

Pacuérnblie 3amaun.

Pacy€Tel 10 ypaBHEHUAM XUMHUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUYETHI, PACYETHI C UCIIOIB30BAHUEM
MOHSTHUS «MacCOBasi JI0JIS BEIIECTBAY.

Heopranuuyeckass xXumus

Hemerannel. [lonoxenue HemetamwioB B Ilepuonnueckoid cucreme xumudeckux snemeHToB J[. M. MenaeneeBa u
OCOOCHHOCTU CTpoeHUs aTtoMoB. Du3nueckue CBOKWCTBA HEMETAIIOB. AJUIOTPONUS HEMETA/UIOB (Ha MpUMEpPE KHUCIOPOoJa,
cepsl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIIMX HEMETA/IOB (TaJloreHOB, cephl, a3oTa, ¢docdopa, yriepojga U KPEeMHHsS) U HX
coeIMHEHUH (OKCUJIOB, KUCIIOPOICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHECHUN ).

[IprMeHeHne BaXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUI.

Meramnel. Ilonoxenue wmerauioB B Ilepuognueckoit cucreme xumuuyeckux isiemeHtoB JI. WM. Menneneena.
OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme ¢usudeckue cBoiicTBa MeTawioB. CIutaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HANTPSIKEHUH METaJJIOB.

XUMHUYECKHE CBOMCTBA BaXHEUIIMX METAJIOB (HATPUM, KM, KaJbI[Ui, MarHuii, aJIIOMUHUMN, IIUHK, XpPOM, XKEJe30,
MeJlb) U X COCTMHEHMUIA.

O6mmume crocoObl mosyueHus MeTauioB. [I[puMeHeHne MeTallsIoB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB M MX MPEBPAIICHUN: U3YYEHHUE KOJUICKIUH «MeTauibl U CIUIaBbD»,
0o0pa3IloB HEMETAJVIOB, pEIICHHUE SKCIECPUMEHTAJIBHBIX 3a7ad, HaOJII0JICHWe W OINHWCAaHUE JIEMOHCTPAlIMOHHBIX H
J1a00PAaTOPHBIX ONBITOB (B3aUMOACHCTBHE THAPOKCH/IA ATFOMUHUS C PACTBOPAMH KHUCIIOT U IeI0YeH, KaueCTBEHHBIC PEaKIuu
Ha KaTUOHBI METAIIJIOB).

PacuéTHbic 3amaumn.

Pacuétel mMaccel BemecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe WM O00BEMY OJTHOTO W3
YYaCTBYIOIIUX B PEAKIIMH BEIIECCTB, Pacd&Thl Macchl (00bEMa, KOJIMYECTBA BEIICCTBA) MPOIYKTOB PEAKIMH, €CIIM OJHO M3
BEIIECTB UMEET MPUMECH.



XUMHS H )KU3Hb

Ponp xumum B 0OeClEUEHHUU HKOJOTUYECKOM, SHEPreTUYECKOW M MUILEeBOM 0€30MacHOCTH, Pa3BUTUU MEIUIIUHBIL.
[TonsTHE O HAYUYHBIX METOIAX TO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenust 00 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIIICHHOTO MOJTYyUYEeHHs BaXKHEUIIINX BEIIECTB.

YenmoBek B MHUpE BELIECTB U MATEPUAJIOB: BAXKHEHIINE CTPOUTEIIBHBIE MaTEPUANIbl, KOHCTPYKIMOHHBIE MATEPHUAJIBI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalibl JJIs JIEKTPOHUKH, HAHOMAaTepHUalbl, OPraHUuYeCKUe U MUHEPaIbHbIC yI00pPEHUSI.

XuMHusi U 370pOBbE€ YEJIOBEKA: TMpaBWIa HCIOJIL30BaHUS JIEKAPCTBEHHBIX IMIPENaparoB, IMpaBmwia OE30MacHOro
UCIIOJIb30BaHUS TIPENapaToB OBITOBOM XUMUH B TTOBCEIHEBHOM KU3HH.

MexrpeaMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH MPU M3yYCHUHU OOIIeH M HeopraHuvyeckod Xxumuu B 11 Kiacce oCyliecTBIseTCs
4yepe3 MCMOJb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSTHUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Iue ecTeCTBEeHHO-HAaY4YHbIC MOHSATHS: HAay4YHbIA (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3, KiaccuduKaiusi,
NEePUOJIMYHOCTD, HAOJIOICHUE, DKCIIEPUMEHT, MOJICIIMPOBAaHNE, H3MEPEHHE, SIBJICHUE.

dusznka: MaTepus, SHEPTHUsA, Macca, aTOM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOIl, PAAUOAKTUBHOCThH, MOJIEKYJIA,
DHEPIreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHUE BeIeCcTBa, (PU3NUECKUE BETUYUHBI U AUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kimerka, opraHusM, SKocHucTeMma, Omocdepa, MaKpo- U MHKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpTaHU3ME.

I'eorpadus: MuHepasbl, TOPHBIC IOPOJIBI, TTOJIE3HBIE HCKOMTAeMbIE, TOILIUBO, PECYPCHI.

TexHosorus: XUMHYECKas  MPOMBIINUIEHHOCTh, METAJUIyprusi, IPOU3BOACTBO  CTPOUTEIBbHBIX  MaTE€PHUAJIOB,
CEIBCKOXO3IMCTBEHHOE MPOM3BOACTBO, IMHUIIEBAs MPOMBINIJIECHHOCTD, (papMalieBTHIYeCKass IPOMBIIIICHHOCTD, ITPOU3BOJICTBO
KOCMETUYECKUX IIPEeNaparoB, MNPOU3BOJACTBO KOHCTPYKUMOHHBIX MATEpPHUATIOB, OJJECKTPOHHAS  IPOMBILIUIEHHOCTb,
HaAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMSBI 110 XMMHWN HA BA30BOM YPOBHE CPEJHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOEHHUS OO0YYalOIIMMHUCS MNPOrpaMM CpPEIHEro OOIIEero
oOpazoBaHusl (JTUYHOCTHBIM, METANpPEIMETHBIM M TpPEeIAMETHbIM). HayuHO-MeTonMuYecKol OCHOBOM mJig pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOTpPaMM CpEeAHEro oOIIero oO0pa3oBaHUs SABISETCS CUCTEMHO-AESTEIbHOCTHBIN
NOAXOA.

B cooTBeTCTBUHU ¢ CHCTEMHO-JIESITEILHOCTHBIM MOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEIMETA
«XUMUS» HA YPOBHE CpeHET0 0011ero 00pa3oBaHusl BbIIEICHBI CISAYIONINE COCTABIISIONIUE:

OCO3HaHHE OOYYalOUIUMHUCA POCCUUCKOM TpPaXKJAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIPEIEIICHHIO;

HaJIMYMEe MOTHBAIMU K 00yUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIIEHUU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HMCTOPUYECKHUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIHUXCS PYKOBOJICTBOBATHCS B CBOEH JESATENIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, MIPUCYIIUMU [EJTOCTHON CUCTEME XUMHUUECKOT0 00pa30BaHUS;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTABUTh IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIC PE3yJabTaThl OCBOEHHUS MpeaMeTa «XHMHUS» JAOCTHUTAIOTCS B €JIMHCTBE YYCOHOM M BOCHHUTATEIBLHOMN
NEATEIbHOCTU B COOTBETCTBUM C T'YMaHHUCTHYECKUMH, COUUOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IEHHOCTAMH H
ujeamaMl POCCHUUCKOTO TpakIaHCKOTO OOIIECTBA, MPHUHATHIMH B OOIIECTBE HOPMAMU U TpaBWIAMH TIOBEICHHSI,
CIIOCOOCTBYIOIIUMU TIPOIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTH 00YJatOIIUXCS.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS TpeaMeTa «XHUMHS» OTpPakaroT CHOPMHUPOBAHHOCTHh OMBITa MO3HABATEIHLHOU U
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOIINXCSI TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUA:



OCO3HAHMS O0YYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHUSI K 3aKOHY U IPABOMOPSAKY;

MIPEICTABIICHUS O COLIMAJILHBIX HOPMaXx U MpaBUjIaX MEKJIUYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIbHOCTH NPHU CO3JaHUU YYE€OHBIX NPOEKTOB, PELICHUU YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY M apryMEHThI JAPYTUX MPU aHAJIU3€ Pa3IMYHbIX
BUJIOB y4€OHOW JeATEIbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HacJIe/IMI0 OTEYECTBEHHOW XUMUU;

yBaXEHHs K IpOllecCy TBOPUECTBAa B O0JIACTH TEOPUM M MPAKTUYECKOrO MPUMEHEHHUS XUMHUHU, OCO3HAHMS TOrO, YTO
JOCTUXKEHUSI HAYKU €CTh Pe3yJIbTaT JJIUTENbHbIX HAOMI0JIEHUH, KPOTIOTIUBBIX SKCIEPUMEHTANbHBIX MTOUCKOB, MOCTOSSHHOTO
Tpy/Jla YIEHBIX U MPAKTHUKOB;

MHTEpeca W TI03HABATENIbHBIX MOTHBOB B TMOJYYEHHUM W TOCICAYIOIIEM aHaiu3e HHPOpMalUU O TMEepeIOBbIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBECHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallud, CBSI3aHHbIE C XUMHYECKUMU SBJICHHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUIIEH C MO3ULIUI HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMaHUsl IIEHHOCTEH 310pOBOTO M 0€30mMacHOro 00pa3a KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLICHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmoieHns mpaBui Oe30macHOro oOpalleHHss C BeleCTBaMH B OBITYy, MOBCEJAHEBHOM JKHM3HM U B TPYIOBOM
NEeATEIbHOCTH;

MOHUMAHMSI [IEHHOCTH MPaBUJI MHAWBUIYAJIbHOTO M KOJUIEKTUBHOIO O€30MacHOTO TMOBEJAEHUS B CUTyaLMsX,
YTPOKAIOIIMX 3/I0POBBIO U )KU3HU JTIOEH;



OCO3HAHUS MOCIEICTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS aIKOT0JIsl, HAPKOTUKOB, KYPEHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B y4€OHO-UCCIEIOBATENbCKON JIESITEIbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOHN U JPYTUX BUIAAX JIESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YaCTHE B PEIICHHM MPAKTUYECKUX 3a7ad COLMAIBHONW HAMpPaBJICHHOCTH (B paMKaX CBOETrO
KJIacca, IIKOJIbI);

UHTEpECa K TMPAKTUYECKOMY H3YUYCHHIO Mpodeccuil pa3IuyHOTO poJia, B TOM UYHCIE Ha OCHOBE MPUMEHEHUS
PEAMETHBIX 3HAHUN 110 XUMUU,

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yibTaraM TPYAOBOM JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIILHOU TpaeKTOpUU 00pa3oBaHus, Oyayiield mpopeccu U peann3aiuu
COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB M MOTPEOHOCTEH
00I11eCTBa;

6) 3K0JI0TNY€eCKOr0 BOCTIMTAHMS

HKOJIOTHYECKH 1EI€CO00pa3HOr0 OTHOIIEHUSI K IPUPO/IE, KaK UCTOUYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIie;

NOHUMAaHMS TJI00ATBHOTO XapaKTepa SKOJOTMYECKHX MpoOsieM, BIUSHUS 3KOHOMUYECKHX IPOIIECCOB HA COCTOSTHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMS HEOOXOJMMOCTH HCHOJB30BaHUS JOCTHKEHUN XUMHHM [l PEIICHHUS BOIPOCOB PAlMOHAIBHOTO
IPUPOIOTOJIH30BAHMS;

AKTUBHOI'O HENPHUATUA JCUCTBHM, MPUHOCIIIUX BPEI OKPYX AKOMIEH MNPUPOJHOM Cpele, YMEHHUS MPOTHO3UPOBATH
HEOJIaronmpUATHBIE YKOJIOTHYECKHUE MOCIEACTBUS IPEANPUHUMAEMBIX IEHCTBUI U MPEIOTBPAIIATD UX;

HaJu4usi Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYpPbl, ONBITA JESITEIBHOCTH 3KOJIOTMYECKON
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMHU B IO3HABATEIbHON, KOMMYHUKATHBHON U COLMAIBHOM MPAaKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOU
MPaKTHUKH,



MOHUMaHUS CHeNU(PUKH XUMUHM KaK HAyKd, OCO3HaHHUA €€ poiau B (POPMHUPOBAHUU DPALMOHAIBHOIO HAYYHOIO
MBIIJIEHUS, CO3IaHUM IEJIOCTHOIO MPEACTABICHUS OO0 OKpYXKAalOUIEM MHpE Kak O €JAMHCTBE MPHUPOABl M YEJIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U pEelIEHUH MPOOJIEM COXPAaHEHUS IPUPOJHOTO PABHOBECHS;

yOexxaEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU JJI COBPEMEHHOW UMBWIM3aUUU: B €€ T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH W BAXKHOM pPOJM B CO3JAAHMM HOBOM 0a3bl MaTEpUAbHON KYyJIbTYphl, PEIICHUH TII00adbHBIX HpOoOsIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, MUIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00€CTIeUeHNH YCIOBUN YCIIEIIHOTO TPYIa U SKOJIOTHYECKH KOM(DOPTHON MKU3HH KAXKI0T0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHHUS CYLIHOCTH METOJOB IIO3HAHUSA, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BaTh IMOJy4YaeMble 3HAHUS JUIsl aHaiu3a UM OOBSICHEHUS SIBJICHUM OKpYKAIOUIEro MHpa U
IPOUCXOJAIIUX B HEM U3MEHEHUW, YMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIUXCS
JIAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XUMHUYECKHUE 3HAHUS IS pelieHHs] MpoOJieM B peajbHBIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON AEATEIIbHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HEMpPEepPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpYJla B pa3Iu4HbIX cdepax mpodecCuoHaIbHOM NS TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS YYEOHOTro mpeaMera «XHMHS» Ha YPOBHE CPEIHEro OoO0IIero oOpa3oBaHUs
BKJIFOYAIOT:

3HauMMble IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOMIMXCA  MEKIUCHUIUIMHApHBIE  (MEXIPEIMETHBIC)
oOIlieHayYHbIE TIOHSTHS, OTPaXAIOIIME IEJOCTHOCTh HAyYHOW KapTUHBI MHpa H CHCHU(PUKY METOJIOB IO3HAHUSA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTus, SIBICHUE, MPOIECC, CHCTEMa, HAy4dHBIH (HaKT,
MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIEAOBaHUE, HAOII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpCAJIbHbIE Y4YeOHbIE JEUCTBUS (IIO3HABATENIbHbIC, KOMMYHHKAaTUBHBIE, PETYJISTUBHBIE), 00ECIEUMBAIOIINE
(opMupoBanue (yHKIHOHATBHOW IPAMOTHOCTH M COLIMATILHON KOMIIETEHLIUU 00YyYaromuXcs;

CHOCOOHOCTh O0YYarOUIMXCSl HCIOJIb30BAaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpPCAJIbHbIE yueOHbIEC NEUCTBUS B IO3HABATEIHHON U COI[MATIBHON MTPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXAlOT  OBJIAJICHUE  YHUBEPCAIbHBIMM  Y4€OHBIMHM  TO3HABAaTEJbHBIMHU,
KOMMYHUKAaTHUBHBIMU U PETYIATUBHBIMU JEHCTBUIMU.

OBiaeHne yHMBEpPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY 1eHiCTBUAMMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIBHO (POPMYIMPOBATH U aKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENU JEITENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUM HX JOCTUIKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATENbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

UCITIO0JIB30BATh IPU OCBOCHUY 3HAHUI MPUEMBI IOTHUECKOTO MBIIIUIEHUS — BBIJIESATh XapaKTEPHbIEC MPU3HAKU OHATHUN U
YCTaHABJIMBAThH UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS I OOBSICHEHUS OTJEIbHBIX (DaKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH [ KIacCU(PUKAIIMK BEILIECTB M XUMUYECKUX PEAKIIHL;

YCTaHABIMBATh IPUYNUHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUSAMU;

CTPOMUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTUBHBIE, JIE€TyKTUBHbIE, IO AaHAJIOTUU), BBIABIATH 3aKOHOMEPHOCTH MU
IPOTUBOPEYHS B paCCMaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOBI U 3aKIIFOUCHUS;

INPUMEHATh B MPOIECCE MO3HAHMS, HUCIOJIb3yEeMbl€ B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, IPEeoOpa3OBbIBAThH
MOJIEIbHBIE TPEJICTaBICHUS — XUMHUYECKHMH 3HaK (CHMMBOJI) 3JIEMEHTa, XUMUYecKas (popmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MpU pPElICHUH YYeOHBbIX I103HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MNPUMEHSATh Ha3BaHHBIE MOJEIIbHbIE
IIPEACTABIICHUS IS BBIABICHUSA XapaKTEPHBIX IPU3HAKOB N3y4aEeMbIX BEILIECTB U XUMUYECKUX PEAKLUN.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJICTh OCHOBAMM METOJIOB HAYYHOI'O IIO3HAHUS BEUIECTB U XUMHUUYECKUX PEAKLINN;

(GopMyIupoOBaTh 1EIU U 33Jla4 UCCIIETOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOSTENbHO CHOPMYITHPOBaHHBIE
BOIIPOCHI B Ka4eCTBE HMHCTPYMEHTa IO3HAHUS W OCHOBBI s ()OPMHUPOBAHHSA THIIOTE3Bl IO MPOBEPKE MPaBUIBHOCTH
BBICKAa3bIBAEMBIX CYXKICHUN;



BIAJCTh HABBIKAMH  CAMOCTOSITCIIBHOT'O  TUIAHUPOBAHWUS W TPOBEJACHUS  YUYCHHYCCKUX  DKCIICPUMEHTOB,
COBEpIICHCTBOBATh yMEHHs HAOMIOAaTh 3a XOJOM TPOIecca, CaMOCTOATEIBHO TPOTHO3UPOBATH €ro pe3yibTarT,
dopMynupoBaTh 00O0OIIEHHWS W BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3yJbTATOB HCCIEAOBAHUS, COCTaBISATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

MPUOOPETaTh OIBIT YYCHUYECKOW HCCICIOBATCIIbCKOM M TPOCKTHOW NEATeILHOCTH, ITPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJOB PEIICHHS MPAKTHYECKUX 3a/Jad, NMPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ uHpopMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HWCTOYHHKAX WHPOpMAUU (HAYYHO-TIOMYJSApHAs JIUTEpaTypa XHMHYECKOTO
coJiepKaHMs, CIPaBOYHBIC IMOCOOMs, pecypchl MHTepHeTa), aHANMM3UPOBATh HHQPOPMAIUIO PA3JIMYHBIX BHUIO0B U (HOpM
NPEJICTAaBJICHUS, KPUTUICCKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYNBOCTH;

(GopMyIHpPOBATH 3aNPOCHl U MPUMEHSTh Pa3IUYHBIC METOIbI IIPH MOKWCKE M 0TOOpe MH(POPMAIMK, HEOOXOAUMOM IS
BBITIOJTHEHHUST YYeOHBIX 3a/1a9 ONPEICAEHHOTO THIIA;

nproOpeTaTh OMBIT HWCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M Pa3IUIHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTHMAIBHYIO (OpMy TpelncTaBiIcHHS HHPOpMAIu (CXeMbl, TpaduKH, JHarpaMMBbl,
TaOJUIIBI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYUYHBIM S3BIK B KA4eCTBE CpEICTBA MpH paboTe ¢ XUMHUYECKOW WHQOpMAIMeH: TPUMEHSTH
MeXIpeaAMeTHbIE ((HU3NIECKUEe U MaTEeMAaTHUYECKHE) 3HAKW U CUMBOJIBI, (POPMYITBI, a00peBUATYPhI, HOMEHKJIATYPY;

UCTIOJIh30BaTh B MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATIISTHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXZaeMOil TeMbl B XOJAE AHAIOra W/WIM JUCKYCCHM, BBICKA3bIBATh HJICH,
(bopMynHpOBaTH CBOM MPENTIOKEHUS OTHOCUTEIHHO BHITIOTHEHUS MIPEAJIOKCHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yabTaTOB IO3HABATEIBHON JAESITEIILHOCTH, TOJNYYCHHBIX CaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHKAMHU IPU BBIMOJTHEHUH XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKOW pabOTHI MO HMCCIETOBAHUIO



CBOICTB M3y4aeMbIX BEILIECTB, pealu3alruy y4yeOHOro mpoekta u (HOopMyaupoBaTh BBIBOABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCJIEeI0BAHUN MyTEM COTIaCOBAHUS NMO3ULUI B X01€ 00CYKAECHHSI 1 OOMEHa MHEHUSMHU.

OgByajeHre YHMBEPCAJTbHBIMH PeryJsTHBHBIMU A1eHCTBHAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIATh CBOIO MO3HABATEIBHYIO IEATEIbHOCTb, ONPEEIss €€ 1eu U 3a7auy,
KOHTPOJUPOBATh U IO MEpPe HEOOXOAMMOCTH KOPPEKTHUPOBATH IMPEAJIaraéMblii alropuT™M JACHCTBUN MpU BBIOJIHEHUU
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BIOMpaTh Hanbosee 3P HEKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOIYUYEHHUS! HOBBIX
3HAHMM O BEUIECTBAX U XUMUYECKHUX PEaKIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHnyeckas XuMus» OTPaxaroT:

c(hOpMHPOBAHHOCTH MPEJICTABIEHUN O XUMHUUECKON COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIN XUMUH
B MO3HAHUM SIBICHUUW MPHUPOJBI, B HOPMUPOBAHUM MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€ (QYHKIIMOHATHLHOM TPAaMOTHOCTH,
HEOOXOMMOM ISl pelleHUs] MPAKTUYECKUX 3a/ad M SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 37 0POBBIO U
MIPUPOTHOU CpETIE;

BJIAJICHUE CUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOMINE MOHATUS (XUMHYECKUU AIIEMEHT,
aToM, SJICKTPOHHAsE 000JI0YKA aTOMa, MOJIEKYJIa, BaJIEGHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKasl CBSI3b, CTPYKTypHas
dopmyna (pa3BEpHYTas U COKpalI€HHAsI), MOJIb, MOJIIPHAs Macca, MOJIAPHBIN 00BEM, YIIepOIHbIN CKeNeT, QyHKIMOHATbHAS
rpyIna, paaukall, U30MEPHUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIE€BOJOPOABL, KUCIOPOI U Aa30TCOACPIKAIINEC
COEIMHEHUsI, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMs); TEOPUU U 3aKOHBI (TEopus
CTpPOEHHMs opraHnuyeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
A3bIK XHUMHUU; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHWMAaHWS NPUYMHHOCTH U CUCTEMHOCTH XUMHYECKH X



SABJICHUM, (PAKTOJIOTMUECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHHU U OE30MaCHOM HCIOJIb30BAaHUU Ba)KHEUIIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAESTEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATh XapaKTepHbIC TMPU3HAKKA TOHSATUN, YCTaHaBIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOINIKE TIOHITHUS MPU OMTUCAHUM COCTaBa, CTPOCHUS U MIPEBPAIEHUN OPTaHUYECKUX COCAMHEHNU;

c(hOpMUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY JIJISi COCTABIICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOM, COKpaEHHON) POpMYJT OPraHUUECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUH, U3rOTaBINBATh MOJCITU
MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsI WIUTFOCTPAIIUU UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIUBATh MPUHAIC)KHOCTh M3YUEHHBIX OPraHMYECKUX BEHIECTB MO MX COCTaBY M
CTPOCHHIO K OMNpEACIEHHOMY KJIACCy/TpyIme COeAWHEHUN (YIJIEBOJOPOJbI, KUCIOPOJ U a30TCOJEpIKallie COCIUHCHMUS,
BBICOKOMOJICKYJISIDHBIE COCIIMHEHMS), JaBaTh WM Ha3BaHWs N0 cucTematuueckor HomeHkinatype (IUPAC), a Ttaxxe
PUBOJAUTL TPUBHUAIBHBIC HA3BaHUS OTJEIBHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIUJIEH, alleTUJICH, dTUJICHIINKOb,
mmnepud, ¢eHon, GopManbAeTHa, areTalbIeTul, MypaBbUHAs KHCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBas KUCJIOTa, TJII0K03a, PpyKTO3a, Kpaxmal, IeJUII0I03a, TJIUIINH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPENENsATh BUABI XUMHUYECKON CBA3M B OPraHUYECKUX COCAUHEHUSX (OJUWHApHBIE U
KpaTHbIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSThH MOJOKEHUS TEOPUH CTPOEHUSI opraHndeckux BemiecTB A. M. bytneposa mis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3MYECKUE M XMMHYECKHE CBOWCTBA THUIUYHBIX
NpEeICTaBUTENICH Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, dTaH, STWJICH, MPOMWIIEH, alleTuieH, Oyraauen-1,3,
MeTwinOyTaauen-1,3, 6eH301, METaHO, STaHOJ, ATHJICHIJIMKOIb, TJIUIEPUH, (EHOJ, alleTalbIer i1, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIFOKO3a, Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIO0Ta), WUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI C HCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKU YTJIEBOJIOPOJHOTO CHIPhs (HEDTh, MPUPOIHBIN Ta3, yrob),
CIOCOOBI UX MEPEePaA0OTKHU M MPAKTHIECKOE MPUMEHEHHE MPOIYKTOB MEPepadOTKY;



c(hOpPMHUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYHCICHHUS 1O XUMUYCCKUM YpaBHEHHSIM (Macchl, 00bEMa, KOIHYECTBA
MCXOTHOTO BEIIECTBA WIIH MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIICCTB HIIH
MPOIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHUH BJIaJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHUS, HCIIOJIb3yEMbIX B
XAMHHU TIPH M3YYCHHH BEIICCTB M XMMHYCCKUX SIBICHWHN (HAOMIOIEHUE, W3MEPEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE),
WCITOJI30BaTh CUCTEMHBIC XUMUYECKUAC 3HAHUS JIUIS IPUHATHUS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CUTYAITUAX, CBSI3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

c(OpMHPOBAHHOCTL YMEHHMH COOJIFOJAaTh MpaBWiIa IOJb30BAaHUS XHMHYCCKOW TIMOCYyIOH U J1abOpaTOPHBIM
o0opyZOoBaHMEM, a TaKKe NpaBWIa OOpaIICHUS C BEIIECTBAMH B COOTBETCTBHUHM C WHCTPYKIMSAMHU [0 BBITOJTHCHHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMCHHMH IUIAHUPOBATh W BBHINOJHATh XUMHUYCCKUH SKCICPUMEHT (NIPEBPAIICHUS OPTaHHMYCCKHX
BEIICCTB NIPH HArPEBAaHUH, MOJYYCHUE ITHIICHA M M3yYCHHUE €ro CBOWCTB, KAYECTBCHHBIC PEAKIIMM OPTAaHMYECKHX BEIIECTB,
JIeHATypaIus OCIKOB P HarpeBaHUH, IIBETHBIC PEAKIIMK OCIKOB) B COOTBETCTBUU C MIPABMIIAMH TEXHUKH OC30IIaCHOCTH MPHU
oOpalieH’H C BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBAaHUEM, MPEACTABIATH PE3YIbTaThl XMMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX PeaKiuii U (GOPMYIUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYI0 HMH(QOpPMALUIO, MOJIYYaeMyl M3 pPa3HBIX
HUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmaiuu, UHTEpHET U IpyTrux);

c(hOopMHUPOBAHHOCTh YMEHHUH COOIOJATh MpaBUiIa JKOJOTHMYECKH IIeJIECOOO0PA3HOr0 IMOBEICHUS B OBITY W TPYHAOBOM
JESTENBbHOCTH B IIENIAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXAIOUIEH MPHUPOJHOM Cpeabl, OCO3HABATh OMACHOCTH
BO3/ICHCTBHUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX OPTAHMYECKUX BEIIECTB, MOHMMas cMbIci nokazatens [1JIK, moscusts na
pUMeEpPax COCOObl YMEHBIIIEHUS U IPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKa,

JUIsE OOyYalomIUXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3[I0POBbsSl: yMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TMO3HAHUS BEIIECTB U XUMHYECKUX SBICHHUM;

JUISL CIICTIBIX M CJIA0OBHUIAIINX OOYUYAIOIIMXCS: YMEHHE HCIIOIb30BaTh Peabe(HO-TOUCUHYIO CUCTEMY 00o3HaueHui JI.
bpaiins ans 3anucu xumudeckux Gopmyd.



11 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOEHUS Kypca «OO01as U HeopraHudeckas XuMUsD) OTPakaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTaBIAIOIIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, POJIH
XUMHHU B TIO3HAHWUU SIBICHMH TNPHUPOJbI, B (HOPMUPOBAHUM MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM NJIsl PEeIIeHHs] NMPAKTUYECKUX 3a7ad M KOJIOIMUYECKM OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpEJIE;

BJIa/ICHHE CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasl BKJIKOYAET: OCHOBOMOJIAralolue MOHATUS (XMMHUYECKUH 3JEMEHT,
aToM, H30TOI, S-, P-, d- DJIEKTPOHHBIC OPOWUTAIIM ATOMOB, HMOH, MOJICKYJIa, MOJb, MOJISAPHBIA OO0BEM, BaJCHTHOCTH,
ANEKTPOOTPULIATETLHOCTh, CTETIEHb OKHMCIICHUS, XMMHUYECKasi CBA3b (KOBAJEHTHAsl, MOHHAs, METaJuIMYecKas, BOJOPOAHAs),
KpUCTANTUYECKAs PEIIETKA, TUMbl XUMUYECKHX PEAKIHM, PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOJUTHI, AIEKTPOIUTHYECKAs
JUCCOLIMAIINSI, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKINi, XUMUYECKOe PAaBHOBECHE); TEOPUHU U 3aKOHBI
(Teopust BNEKTPOJIUTUYECKON nucconmanuu, nepuogndeckuit 3akon 1. . MenneneeBa, 3aKOH COXpaHEHHsI MAcChl BEIIECTB,
3aKOH COXPaHEHMS U NMPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEaAKUUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMMUH,
MUPOBO33PEHUYECKAE 3HAHUA, JIEkKAUME€ B OCHOBE NOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTHM XHMHUYECKUX SBICHUU,
(bakTONOTrMYEeCKUE CBEJIEHUS O CBOMCTBAX, COCTABE, MOJTYYEHUU U O€30MaCHOM UCIOJIb30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE TPU3HAKU TOHSATUN, YCTAHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BATh COOTBETCTBYIOIINE MMOHATHS MIPU ONMCAHUNA HEOPTaHUYECKHUX BEIIECTB U UX NPEBPAICHU;

c(hOpMHPOBAHHOCTh YMEHUHN HUCIIOIH30BATh XUMHUECKYI0 CUMBOJIUKY JUIsl COCTaBICHUS (POPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKUX peakiuii, cuctematndeckyro HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHMs OTJAEIBHBIX HEOPTAHUYECKUX
BEIIECTB (yrapHblii ra3, yriaeKUciblid ra3, aMMHaK, raliéHas U3BECTh, HEralEHas N3BECTb, IUTHEBAS COJA, TUPHUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUH OMPEENATh BaJCHTHOCTh U CTENEHb OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSIX
pPa3IMYHOIO COCTaBa, BUJ XMMHMUYECKOW CBS3M (KOBaJE€HTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs) B COCIMHEHUAX, THUII
KPUCTAJNINYECKON PEIETKH KOHKPETHOTO BEIIECTBAa (aATOMHAs!, MOJEKYJISIpHasi, HOHHAs, METaJUIMYECKasi), XapaKTep Cpelbl B
BOJHBIX pacTBOPax HEOPraHUYECKUX COEANHEHMIA;



c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh NPHUHAIJIEKHOCTbH HEOPraHMYECKUX BEUIECTB IO HUX COCTaBy K
onpeAenéHHOMY KJIacCy/TpyIIe COeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI 1 HEMETAILIbI, OKCU/bl, OCHOBAHUS, KUCIIOTHI,
aM(pOoTepHbIE TUAPOKCUBL, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI nepuoanydeckoro 3akoHa . 1. MenneneeBa u 1eMOHCTPUPOBAThH €0
CUCTEMATU3UPYIOIIYI0, O0BICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX 3JeMEHTOB 1—4 nepruoaos
[Tepuonuueckoit cuctembl xumuueckux syemeHTOB J[. M. MeHneneeBa, WMCHONb3ys MOHATUS «S-, P-, O-3JEKTPOHHBIC
opOUTAINY, «IHEPreTUUYECKUE YPOBHMU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKUX IJIEMEHTOB U HX
COEIMHEHHUH 1o nepuoAam u rpynnam Ilepuogndeckoil cucremsl xummuieckux snementoB Jl. 1. Menneneena;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBATh) OOUIME XMMUYECKUE CBOMCTBA HEOPraHUYECKUX BEILIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE T'€HETHMUYECKOW CBA3M MEXJIYy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MOMOIILIO0 YPaBHEHUH COOTBETCTBYIOIUX XUMHUECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHYECKUE PEaKLUU MO Pa3IMYHBIM MpHU3HAKaM (YHCIYy U COCTaBY
pearupymoumx BeEIIEeCTB, TEIUIOBOMY 3((EKTy peakluuu, U3MEHEHUIO CTEIEHEW OKHCIIEHUS 3JIEMEHTOB, OOpPaTHMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIATh YPaBHEHMs pEaKLUi pa3In4HbIX TUIIOB, MTOJIHBIE U COKpALIEHHbIE YPAaBHEHMUS
peaxkiuii MFOHHOro 0OMEHa, yUUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMM UIYT 0 KOHIA;

cOpMUPOBAHHOCTh YMEHHMH MPOBOAUTH pPEAKIUH, TOATBEPKAAIOMIME KAYECTBEHHBI COCTaB  pa3IMYHbBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATDH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH PpACKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OanaHca ITUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOH peakiuuu OT pPa3lIU4YHBIX (PAKTOPOB;
XapaKTep CMELIEHUSI XMMUYECKOr0 paBHOBECHS B 3aBUCUMOCTH OT BHEUTHEro Bo3aeicTeus (npuHiun Jle [larense);



c(hOpPMHPOBAHHOCThL YMEHHUH XapaKTepHU30BaTh XHUMHYECKHE IIPOIECCHI, JIEKAINMEe B OCHOBE IPOMBIIIICHHOTO
MOJIYYCHHSI CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEICTaBICHUN 00 OOIMMX HAYYHBIX MPUHITUTIAX H
AKOJIOTHYECKUX MPOOIeMax XUMHIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUM IPOBOJIUTH BBIYMCICHHSI C HCIIOJIB30BAaHUEM TIOHITHS «MaccoBas JOJII BEIIESCTBA B
pacTBOpe», O0BEMHBIX OTHOIIEHUH Ta30B MPH XUMHUUYECKHX PEAKIIUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOTO 3 deKTa peakinu Ha
OCHOBE 3aKOHOB COXPAaHCHHMS MacChl BEIIECTB, TPEBPAIICHUS U COXPAHCHUS SHEPTHH;

chOpMHPOBAHHOCTh YMEHHH COOJIFOJaTh TMpaBWja TIOJb30BAaHUS XHMHYCCKOW TIOCYIOH | JTaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKKe NpaBWIa OOpaIICHWS C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMCHHH INIAHUPOBATH U BBHITIOJHATh XUMUYCCKHUN SKCTICPUMEHT (Pa3iosKeHHUE MePOKCHIa BOJIOPOIa
B MIPUCYTCTBUH KaTaau3aTopa, ONPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATBHOTO HHIANKATOPA, BIIMSTHUC
pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHYECKOW PEakiliy, peaKIMk HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIMK Ha Cyibdar-,
KapOoHAT- W XJOpUA-aHUOHBI, Ha KATHOH aMMOHHS, PEIIEHHE JKCIEPUMEHTAIBHBIX 3a1ad Mo TemMaMm «MeTauib» u
«HemeTammel») B COOTBETCTBUH C MpaBUIAMH TEXHHKH O€30MACHOCTH MPHU OOpPAIIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyIOBaHUEM, MPEICTABISITh PE3yIbTAThl XUMUYECKOTO IKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHWUH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE ITUX PE3YJbTaTOB;

c(OPMUPOBAHHOCTh YMEHHHA KPUTHYECKHA aAHAIM3HPOBATH XHUMHUYSCKYIO HWHPOPMAIUIO, IOIYYaeMYI0 U3 pPa3HBIX
MCTOYHHMKOB (CpeICTBA MACCOBOM KOMMYHUKAIWH, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOJATh MpaBUIa AKOJOTHMYECKH IIeJIECOOO0PA3HOr0 IMOBEICHUS B OBITY W TPYHAOBOM
JESTENBHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBbS M OKPY)KAIOMIEH NPUPOJTHOW Cpeabl, OCO3HABaTh OMACHOCTH
BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMpPEJACIEHHBIX BEIIECTB, MOHMMAas cMbIch mokazarens [IJIK, moscHaTe Ha mpumepax
CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKA;

JUIsi OOy4YaloIIUXCS C OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBbsSl: yMEHHE NPHUMEHSITh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TTO3HAHUS BEIECTB U XUMHUYECCKUX SBICHHUM;



IUTSL CJIETbIX M CIa0OBUIAIIMX OOYYaIOMIMXCA: YMEHHE MCIOJb30BaTh Pelbe(PHO-TOUEUHYIO cUcTeMy 0Oo3HaueHui JI.
Bpaiing nis 3anucu XuMu4deckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrtpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2 0 0
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 0 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 0




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u Ilepuorueckas cucTeMa XUMHYECKHX 3 0 0
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIECTB
1.3 XUMHUYECKUE pPEeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns
53 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX 5 0 0
BEILIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoiabubie | IlpakTHyeckue
n/n Beero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
IIpenmeT opranndeckom XUMuH, €&
1 p P ’ 1 0 0 04.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0 11.09
OCHOBHBIE MOJI0KEHUS
[IpencraBnenue o Kinaccuuxanuu
opraHuueckux Belrects. HomeHnkmnarypa
3 P P 1 0 0 18.09
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPTAHMYECKUX BEIIECTB
ANKaHBI: COCTaB U CTPOECHHE
4 . P ’ 1 0 0 25.09
TOMOJIOTUYECKHH PsIJT
MertaH 1 3TaH — IIPOCTEHUIITIE
5 P 1 0 0 02.10
MPEACTABUTEIHN AIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 09.10
OTHIIEH U IIPOIHIEH — MPOCTEHIIIHE
7 P P 1 0 0 16.10
MPEACTABUTEIHN AIKEHOB
IIpaxtrueckas padora Ne 1. «[lomyuenue
8 P P o 1 0 1 23.10
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1 0 0 06.11
CUHTETHUYECKOTO KayuyKa ¥ pEe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH — 13.11
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB
Brprunciienus no ypaBHEHHIO XUMHYECKOU

11 20.11
peakiuu
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh

12 27.11
apeHoB
I'eneTnueckas CBA3b YIIIEBOJOPOJIOB,

13 yr HOPOL 04.12
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam
[TpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 11.12
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC 18.12
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
Kourpoasnas pabora 110 paszuein

16 P P pasAeLy 25.12
«YTI€BOA0POIbD)
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:

17 P P 08.01
METaHOJ U 3TaHoi. BonopoaHas cBs3b
MHOroaroMHbI€ CIUPTHI: ITUICHIIUKOJIb U

18 15.01
TJIULEPUH

19 @DeHOo: CTPOCHHUE MOJICKYIIbI, PU3NYECKHE 2201
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE '
Anpaerunipl: popmanbaerua u

20 bop 29.01
aneTranbAerul. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNbHbIE KAPOOHOBBIE 05.02
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI '

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 12.02




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX 19.02
KHCJIOT
MBpbLia Kak COJIM BBICIIAX KapOOHOBBIX

24 3 26.02
KHCJIOT, UX MOIOIIEE JICHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ 'MApOsIN3 CII0KHBIX 04.03
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE, 11.03
OnoIoTHYECKast POJIb KHUPOB '
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Bakneiinue npenctaBuTeNN: IIIIOK03a, 18.03
dbpykTo3a, caxapo3a

28 Kpaxman u niemono3a kak mpupoIHbIe 01.04
MTOJIMMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucnopoacoaepxaiiyue OpraHn4ecKue 08.04
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH 15.04
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHUYECKHUE COCTUHEHUS, UX 22.04
ouojornyeckoe 3HaueHue. [lentuapl

39 benku xak npupoaHbIC 29.04
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS
OCHOBHBIC IOHSATHS XUMHUU

33 . 06.05
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OcHOBHBIE METOIBI CHHTE3a 13.05




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

07.09

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

14.09

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux 3aemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

21.09

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, €€
BH/JIBI; MEXaHU3Mbl 00pa30BaHMS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

28.09

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHHS. BeniectBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

05.10

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

12.10




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

19.10

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

26.10

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PaBHOBECUE

09.11

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

16.11

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

23.11

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIei

30.11

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

07.12

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMmoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB

14.12




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

21.12

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METAJUUIOB (HATPUH, KaJui, KaJblui, Maraui,
QIIOMHHMI) U UX COETMHEHUN

28.12

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUI

11.01

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

18.01

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

25.01

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

01.02

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha pUMepe
KHCJIopoa, cepsl, hochopa u yriepoaa)

08.02

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEUHEHNN

15.02

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

22.02

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

29.02

25

[IprMmeHeHne BaXXHEUIINX HEMETAJIIOB U UX
COEIMHEHUN

07.03

26

O00011eHrE U cUCcTEMAaTU3aLMs 3HAHUI IO

14.03




Tteme «Hemeramiey. Beruncnenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME 1 21.03
"HemeTamnsl"y

28 KonTtponbHas padota o remam «MeTauibi 1 04.04
u «HemeTamin '

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1 11.04
Heopranudeckne u opraHndecKie OCHOBAHUS '
AmpoTepHBIC HEOPTaHUYECKHUE U
opraHnueckue coenuHeHus. [ eHeTnueckas

30 1 18.04
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTETUYECKOM U MUIIEBON OE30TIaCHOCTH, 1 25.04
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1 02.05
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1 16.05

34 XUMHS ¥ 3J0POBbE YCIIOBEKA 23.05

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xnacce/ 'a6puensu O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBenieHue»

O. C. I'abpuensn, C. A. CnankoB. Xumus. 10 kiacc. ba3obiit ypoBeHb. Pabouas
TETPa/b.

O. C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. ba3zoBsiit yposens. Pabouas

TETPaIb.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
YMK «Xumus. 10 knacc. bazoBblii ypoBEHb»

1. O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. Xumus. 10 kacc.
bazoBbIit

ypOBEHb. YUeOHOE Imocooue.

2. O. C. I'abpuensn u ap. Xumusd. 10 knacc. bazobliit ypoBeHb. MeToanueckoe
nocooue.

3. O. C. I'abpuensh, C. A. CnaakoB. Xumusi. 10 knacc. ba3zoBblil ypoBeHb.

Pabouas



TETPab.

4. O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. 10 knacc. ba3oBsiil ypoBeHb.
IIpoBepounsle

U KOHTPOJIbHBIE PAa0OTHI.

5. DnexTponHas hopma yueOHOTro Mocoous.

YMK «Xumus. 11 knacc. ba3oBslil ypOBEHb)

1. O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. Xumus. 11 knacc.
bazoBsrii

ypoBeHb. YueOHoe nmocobue.

2. O. C.T'abpuensin u ap. Xumus. 11 knacc. ba3zoBsliif ypoBenb. Metoanueckoe
nocobue.

3. O. C. I'abpuensH, C. A. CnaakoB. Xumus. 11 knacc. ba3oBslil ypoBeHb.
PaGouas

TETPaJb.

4. O. C. I'abpuensn, 1. B. Tpuryouak. Xumus. 11 knacc. ba3oBsiii ypoBeHb.
[IpoBepounbie

Y KOHTPOJIbHBIC PAOOTHI.

5. DnektponHas popMa yaeOHOTO TTOCOOUSI.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. http://www.alhimik.ru TlpeacTaBieHs! ciaeayronme pyopHKU: COBETHI
aOUTYypHUEHTY,

YUUTEII0 XUMHUH, CIPAaBOYHUK (OU€Hb O0Jibllas MoAOOpKa TabJIMI U CITPABOYHBIX
MaTepuasoB),

BECEJasi XUMHUsI, HOBOCTH, OJIMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX
MUCTOPUICCKHUX

CBEJICHMI)

2. http://www.hij.ru/ Xypuan «Xumust 1 KU3HbY MOHITHO ¥ 3aHUMATEIBHO
pacckasbiBacT

000 BCEM MHTEPECHOM, YTO MPOUCXOUT B HAYKE U B MHUPE, B KOTOPOM MbI
KUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnsiit )xypHan « XUMUKA U
XUMUSTY.

B *xypHaie nmpecTaBIeHO MHOXECTBO OIIBITOB 110 XUMHUH, COJEPIKUTCS MHOTO
3aHUMATEIbHOU

MH(pOpPMaINH, MO3BOJISIONICH YBIICYb YUCHHUKOB HKCIIEPUMEHTATBHON YacThIO
npeaMera.

4. http://c-books.narod.ru JIutepatypa no xumumu.

5. http://1september.ru/. XKypuan «IlepBoe ceHTAOps» s yIUTENeH U He
TOJIbKO. B HEM

HPEACTABICHO OOJBIIOE KOIMIECTBO paOOT YYCHUKOB, B TOM YHCJIE U

HCCICAOBATCIBCKOI'O



XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBIH MTOPTAI
co

CCBUIKAMH Ha 00pa30BaTeNIbHbIE CANUThI 10 XUMHH.

7. www.periodictable.ru CoopHuk cTateil 0 XUMUYECKHX JIEMEHTaX,
WJUTIOCTPUPOBAHHBIN

IOKCIICPUMCHTAMMU.






