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HOACHUTEJBHASA 3AIIMCKA

[Tporpamma 1o XMMHUM Ha YpOBHE cpeiHero ob1ero oopa3oBanus papaborana Ha ocHoBe DeepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Deaepanun», TpeOOBaHHI K pe3ybTaTaM
ocBocHMS (enepanbHOM 0O0pa3oBaTeNbHON IporpamMmbl  cpemHero oOmero ob6pazoBanus (POII COO),
npenacraBieHHbIX B DenepanbHOM rocynapcTBeHHOM oOpaszoBarenbHoM crangapre COO, ¢ yuérom Konuemnuuu
npenojaBaHus ydeOHOro mnpeamera «XuMHs» B 00pa3zoBaTesbHbIX opraHuzanusx Poccuiickoit ®depepanum,
peanu3yoImx OCHOBHBIE 00pa30BaTENbHBIE MPOrpaMMbI, W OCHOBHBIX NOJOXKEHUH «CTpaTerun pa3BUTHUS
Bocrniutanus B Poccuiickoit @enepannn Ha nepuoy a0 2025 roga» (Pacnopsixenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl M0 XUMHUH, K OMpPEIeNCHHIO O0IIel cTpaTeruu o0ydeHHs,
BOCIIUTAHMSI U Pa3BUTUA OOyyaroumxcs cpeictBamu yueOHoro mpeamera «Xumus» anst 10-11 kmaccoB Ha
0a30BOM YpOBHE cocTaBWIHM KoHIentyaiabHbie nonoxkeHus ®PI'OC COO o B3amM0OOYyCIOBIECHHOCTH IIEJICH,
coZiep KaHusl, pe3yabTaToB 00Y4YEeHUsI U TPeOOBaHHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOJIy4aeMOe BBITYCKHHUKAMH 00IIe00pa30oBaTelbHON OpraHu3aluy, sBISETCS
HEOThEMJIEMON 4YacTbl0 HX oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOLIUM JTallOM pealnu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX [IEHHOCTEH, MPUCYIIUX LIETOCTHON cUCcTeMe XUMUYECKOTO
o0pa3zoBaHMsl. DTH IIEHHOCTH KAacaloTCs MO3HAHUS 3aKOHOB MPHUPOJIBI, (HOPMUPOBAHHS MHUPOBO33PEHHS U 00IIeH
KYJIbTYpPbl YEJIOBEKa, a TAaKK€ 3KOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3J0POBbIO M MPUPOAHOMN
cpene. Peanmsyercs xummueckoe oOpa3zoBaHUE OOYYAIOIIMXCS Ha YPOBHE CpPETHEro oOIero oOpa3oBaHUs
CpeacTBaMH y4eOHOro npeaMera « XUMHUs», CoIepKaHne U MMOCTPOSHHE KOTOPOTO OMpeeNieHbl B IporpamMme 1o
XUMHH C YY6TOM CHEIM(PUKA HAyKH XUMHH, ©€ 3HAYCHHS B MO3HAHWM MPUPOJLI U B MAaTCPHATBHOW JKU3HU
00IIecTBa, a TAKXKe ¢ Y4ETOM OOIIMX LeJIel U MPUHIIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSTHIUE CUCTEMBI
cpenHero obmero oopazoBanus B Poccuiickoii @enepariui.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOM ITUBUIIM3AINH, B
CO3JIaHMH HOBOM 0a3bl MarepuanbHON KylnbTypbl. OHAa BHOCHT CBOW BKJIAJ B ()OPMHPOBAHHE PAIIHOHAIBEHOTO
HAy4YHOT'O MBIIIJIEHUS, B CO3/JaHUE 1IEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOILIEM MUPE KaK O €AMHCTBE MIPUPO/IbI
U YeloBeKa, KOTopoe (opMUpyeTcsl B XMMHHM Ha OCHOBE MOHHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYKAIOILIETO
MHpa, OCO3HAaHUS B3aUMOCBSI3M MEXIy CTPOSHHUEM BEIIECTB, WX CBOWCTBAMU M BO3MOXKHBIMH OOJACTIMU
MIPUMEHEHUS.

TecHO B3auMOJEHCTBYSI C OPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsS cTaja HEOThEMJIEMON 4YacTbio
MHUPOBOH KYyIbTYphl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyda M JKU3HU KaXKAOrO UJeHa OOIlecTBa.
CoBpeMeHHasi XMMUSI KaKk HaykKa CO3MJaTesbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pELIeHue
JIO0ANTBHBIX TIPOOJIEM YCTOMYMBOTO PAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOM, HIHEPreTUYECKOW, MHUIIEBOM,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAHBI 37J0POBbSL.

B cooTBeTcTBUM ¢ 00IIMMHU TENIMHU U IPUHIMIIAMU CPEIHET0 001ero 00pa3oBaHus COAepKaHUE MpeIMeTa
«Xumus» (10-11 knaccbl, 6a30BbIi ypOBEHb U3YUEHHUS ) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY O0Y4YaroIuXcsi, HEOOXOUMYIO UM I BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEIIHOIO
BKJIIOUEHUS B JKHU3Hb COLMYMa, MPOJOJDKEHUS oOpa3oBaHUsl B pPa3jIMYHBbIX O0OJIACTSAX, HE CBSI3aHHBIX
HENOCPEACTBEHHO C XUMUEN.

CocTaBngOmUMU MpeaMeTa «XUMUs» SBISIOTCSA 0a30BbIe Kypchl — «Opranudeckast Xumusi» u «O01mas u
HEOpraHUyYeckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUI M0 HEOPraHMYeCKON XUMHUH (C BKIFOUEHHEM 3HaHUN U3 00lIel XUMUHN) U OpraHUYECKON XUMUU.
dopmupoBaHUE JaHHOW CUCTEMBI 3HAHUH MPH U3yUEHUU MPEeIMeTa 00eCIeYMBAET BO3ZMOXKHOCTh PACCMOTPEHUS
BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conmepkanus KypcoB — «Opranudeckas xumus» u «OOImas W HeopraHudecKkas XHUMUSD»
chopMUpOBaHa B MPOrpaMMe [0 XUMHUU Ha OCHOBE CHCTEMHOI'O MOJX0J/1a K M3YYEHHIO yueOHOro MarepHuaia u
00ycIOBJIEHa UCTOPHUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha ONPENIEIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak,
B Kypc€ OpraHMYEeCKOM XUMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHUYECKOW TEOPHHM CTPOEHUS
OpPraHUYEeCKUX COECIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX U DJIEKTPOHHBIX MPEACTABICHHUIN O CTPOEHUHU
BenlecTB. CBeeHUs 00 M3yd4aeMbIX B Kypce BellecTBaX AAl0TCs B Pa3BUTHUU — OT YIJIEBOAOPOJOB JIO CIOMKHBIX



OMOJIOTMYECKH aKTUBHBIX COeIMHEHUN. B Kypce oprannyeckoil XUMHHM MOTy4aloT pa3BUTHE COPMHUPOBAHHBIC HA
YPOBHE OCHOBHOrO 00Imero oOpa3oBaHUs II€pBOHAYAIbHBIE MPEJCTABICHUA O XMMHUYECKOH CBS3H,
KJIaCCU()MKALMOHHBIX MPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT UX CTPOCHMs, O XUMHUYECKOU
peaxkuuu.

Ilon HOBBIM yrioM 3peHus B IpeaMere «XuMHs» 0a30BOr0 ypOBHSI pacCMAaTpPUBAETCS M3YUYEHHBIH Ha
YPOBHE OCHOBHOT'O O0OIIET0 00pa3oBaHMs TEOPETUUECKUI MaTepuan U (paKTOJIOrnYecKUe CBEACHUS O BEILECTBAX
U XUMHYeckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOmias M HeopraHudeckas XUMHUsS» OOydaromuMcs
IIPEIOCTABIIAETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE IEPUOAMYECKOIO 3aKOHA C OOIIETEOPETUYECKUX U
METOAOJIOTMYECKUX TO3ULUH, TIIy0)Ke MOHATh HCTOPUYECKOE H3MEHEHHe (YHKIHMA 3TOro 3akoHa — OT
00001I1aroIIeH 10 00BACHSIONICH ¥ MPOrHO3UPYIOIIECH.

Envnasa cuctema 3HaHMM O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U NIPUMEHEHMH, a
TaK)K€ 0 XMMHUECKUX PEAKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs AonoJHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMU COJAEP KAHMSI, UMEIOLIMMHU KYJIbTYPOJIOTMYECKUN U NPUKIATHOW XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT TIOHMMAaHUIO B3aUMOCBSI3U XUMHHU C JPYTUMH HayKaMH, PacKpbIBAIOT €€ pojib B IO3HABATEIILHON U
MPAKTUYECKON JEATeNbHOCTH 4YeJIOBEKA, CHOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMs K IPOLIECCY TBOPYECTBA B
00JIaCTH TEOPUM M MPAKTUYECKUX NPWIOKEHUH XUMHH, IIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIHBATH
MHGOPMALIHMIO U IPUMEHATH €€ JIJIs OTIOIHEHUS 3HAHUH, PEIICHUSI MHTEIUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3aJau. B nenom copepkanue ydeOHOro mpeamera «XUMHs» JTaHHOTO YPOBHS H3y4YEHMs
OPHEHTUPOBAHO Ha (JOPMUPOBaHUE Yy 00YUAIOLINXCS MUPOBO33PEHUECKON OCHOBBI /17151 HOHUMaHUsI GHII0COPCKUX
UJeH, TaKuX KaK: MaTepUalbHOE €IMHCTBO HEOPraHMUYECKOI0 M OPraHu4eCKOro Mupa, 00yciI0BIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHUEM, I103HABAEMOCTb NPUPOIHBIX SBJIECHUI MYTEM SKCIIEPUMEHTA U PELICHUS
IPOTUBOPEUUI MEXAYy HOBBIMH (PakTaMH U TEOPETUYECKHMMHM IPEINOChUIKAMHU, OCO3HAHHWE POJIM XUMHH B
pELIEHUH IKOJIOTUYECKUX MTPOo0IIeM, a TaKxke MpobaeM cOepexeHusl JHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS
HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nutane pemienust 3a1a4 BOCIUTaHMS, Pa3BUTHS U COLMAIM3ALMN 00YyJatOUXCsl IPUHSTHIE TPOTrPaMMOI
[0 XMMHUU MOAXOJIbl K ONPENEIEHUIO COACPKaHUS U ITOCTPOEHUs MpeIMeTa IpeaycMaTpuBaoT (popMupoBaHue
YHUBEPCAJIbHBIX Y4YEOHBIX ACHCTBUM, MMeEIOLMX 0a30BOe 3HAYEHHE Ul PA3IMYHBIX BUIOB JESATEIbHOCTH:
pelieHus mnpodieM, MoKcKa, aHaliW3a U 0O0pabOTKM MHPOpMANUH, HEOOXOJUMBIX Ul IPUOOpPETEHUS ONbITa
MPaKTUYECKON U MCCIIEA0BaTENbCKON e TEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUH XUMUHU.

B npaktuke mpenojaBaHus XMMHHM KaKk Ha YpPOBHE OCHOBHOIO 0oOIIero oOpa3oBaHUs, TaK MU Ha ypOBHE
cpeaHero oo1ero 00pa3oBaHusl, IPH ONPEIETICHUH COJIePKATENbHOM XapaKTePUCTUKH LieIel U3yUeHuUs MpeIMeTa
HaIpaBJICHUEM IE€PBOCTENEHHON 3HAYUMOCTU TPAJAULIMOHHO MNpPU3HAETCA (POPMUPOBAHUE OCHOB XMMHMUYECKOMN
HayKH Kak 0o0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW JEATEIbHOCTH YeJIOBEKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOH KyJbTypbel. C METOIMYECKOM TOYKHM 3PEHMs TAaKOM MOIAXOJ K OINpPENEICHMIO Ienei
U3YYEHHUs MIPEIMETA SBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TTIaBHBIMU LEISIMU U3Y4YEeHUs ITpeMeTa « XuMus» Ha 0azoBoM yposHe (10
—11 x71.) sBASAIOTCA:

e (GopMHpPOBAHHE CHUCTEMBI XMMHYECKUX 3HAHMM KaK BaKHEUIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa, B OCHOBE KOTOPOM JIeKaT KJIIOUEBbIE MOHATHS, (PyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU
XMMHH, OCBOEHHE S3bIKa HAyKH, YCBOGHHE U TOHMMAaHHME CYIIHOCTH JOCTYIHBIX 00001IIeHnI
MHUPOBO33PEHUYECKOT0 XapaKTePa, 03HAKOMIIEHUE C UCTOPUEHN MX Pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHME W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB MU XUMHUYECKHX
peakiuii, HeOOXOAUMBIX Uil IPUOOPETEHNST YMEHUIH OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM )KU3HH;

® pa3BUTHE YMEHH U CIIOCOOOB JIEATEIILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U OOBSICHEHUEM XMMUYECKOTO
AKCTIEPUMEHTA, COOJIIOICHIEM TIPABHII 0€30MTaCHOT0 00OpaIeHus ¢ BEIECTBAMH.

Hapsny c atum, conepkarenbHasi XapaKTepHCTHKA LI€Jeil M 3a7a4 U3Y4YEeHUs MpeAMeTa B MporpamMme Io
XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CUCTEME CPEIHEro oOIIero
obpa3zoBanus. CerofHs B MpenojaBaHUM XMMUHU B OOJBILICH CTENEHH OTHAETCS MPEANOoYTeHHE MPaKTUYECKOi



KOMITOHEHTE COJIepKaHHUsS OOYYCHHs, OPHEHTUPOBAHHON Ha TOJTOTOBKY BBITYCKHUKA 00I1Ie00pa3oBaTebHOMN
OpraHu3aIlyy, BIAJICIONIET0 HE HAOOPOM 3HAHWM, a (PYHKIIMOHATHHOM TPaMOTHOCTBIO, TO €CTh CIOcOOaMu U
YMEHHSIMH aKTUBHOTO MOJyYEHUS 3HAHUM M MPUMEHEHHUS UX B PEaJbHOM KU3HM IS PELICHUS MPAKTHUYECKUX
3ajau.

B cBsi3u ¢ 3TUM TipH U3y4YeHHH TIpeaMeTa « XUMES JOMUHUPYIOIIEe 3HAaY€HNE MPUOOPETAIOT TAKKUE 1SN U
3aJlauu, KaK:

ajanrtanus oOydYaroIIMXCS K YCJIOBHMSIM JMHAMHUYHO pa3BUBAIOLIerocss Mupa, (GopmupoBaHue
MHTEJUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CamMOOOpa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEIHLHOMY
MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHHEM;

dbopMupoBaHue y oOOy4aromuxcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOIINX
YHHUBEpCAJIbHOE 3HAUEHHUE Ui DPA3IUYHBIX BHJIIOB JCATEIBHOCTH: PEIICHHs MpoOiieM, MOWCKA, aHalu3a M
00paboTKu MHPOPMAIIUU, HEOOXOAUMBIX ISl IPUOOPETCHHSI OIBITA JIEATEILHOCTH, KOTOpas 3aHMMAeT BaXKHOE
MECTO B MO3HAHUM XMUMHH, a TaKKe JJI OLICHKH C MO3UIUI SKOJOrMUecKOoi 0e30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMUYECKHX MPOIECCOB HAa OPraHU3M UYeJIOBEKa U MIPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yYaromIMXCsi:
CTIIOCOOHOCTH CaMOCTOSITENIBHO TMPHOOpPETaTh HOBBIE 3HAHUS O XHUMHHA B COOTBETCTBHH C JKU3HCHHBIMH
noTpeOHOCTSIMH, UCTIOIH30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH JUTS TOMCKA U aHaJIN3a YIeOHOH U
HAYYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COIEP KAHNUS;

dbopMupoBaHME U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLUMATUBHOTO M  JIOTUYECKOTO  MBIIUICHUS,
HAOJIIOAATENbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpBbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHUY M TTPOBEICHUN XUMUICCKOTO IKCIICPUMEHTA;

BOCIHUTAaHHE y OOydaromuxcs yOe:x AEHHOCTH B TYMaHUCTHYECKON HAMpaBICHHOCTH XUMUH, €€ BaXKHOM
pOJIU B PEIICHUU IIOOANBHBIX MPOOJIEM PALMOHAIBHOTO MPUPOAONOIB30BaHUS, MOMOTHEHHUS YHEPreTHUECKUX
PECYpCOB U COXpaHEHHUS! NPHUPOJHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpeHOro OTHOMICHHUS K
MIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE TPUOOPETEHUS OTIBITA CIIOJIb30BAHMS TIOTYICHHBIX 3HAHUH JJ1s1 IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUECKUMHU SIBICHUSMHU.

B yuebHoM mnane cpenHero obiiero oopasoBanus npeameT «Xumus» 0a30BOro YpoBHS BXOJUT B COCTaB
npeAMETHOM 00acTu «ECTeCTBEHHO-HAYYHBIE TPEIMETHI.

OOmiee 4YucIO 4YacoB, OTBEAEHHBIX I W3Y4YEHHS XMMHUH, Ha 0a30BOM YpPOBHE CpPETHEro O0OIIero
oOpa3zoBanusi, coctaBinsieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 gac B
HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPT'TAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer oprannyeckoil XuMuU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUECHUE B MTOJIyYEHUU HOBBIX BELIECTB U
MarepuanoB. Teopus CTpOEHHMs OpPraHuyeckux coenvHeHnii A. M. bytiepoBa, €€ OCHOBHBIE IOJOKEHHUS.
CtpykTypHBIE (OPMYIBI OPraHUYECKUX BemiecTB. ['oMomnorus, nzomepus. XuMu4yeckas CBSI3b B OPTaHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBienne o KiaccU(PUKAUU OpraHUYECKHX BellecTB. HoMeHKIaTypa OopraHMuecKux COeIWHEHUN
(cucreMaTHyeckasi) U TPUBHAJIbHBIE HA3BaHMsI BAKHEHIIINX PEICTaBUTENICH KJIacCOB OpraHMYeCKHUX BEIIECTB.

OKcIepUMEHTAIbHBIE METO/Abl M3YYEHHs BEIIECTB M WX MPEBpaIICHUI: O3HaKOMJIEHHWE ¢ oOpasmamu
OPraHMYECKUX BEUIECTB M MAaTEpUAIaMH HAa UX OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OpPraHUYECKHUX BELIECCTB,
HaOIo/IeHWe M OINMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHMYECKHX BEIIECTB IPU
HarpeBaHuu (IIaBjaeHHe, 0OyTIUBaHUE U TOPEHUE).

Yraesonopoabl

AJIKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — NPOCTEUIINE MPEICTABUTENN AIIKAHOB:
¢bu3nyecKrue U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMEIICHHs U TOPEHUs ), HaXO0XKICHHE B MIPUPOE, MOTyUCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psil. DTUIIEH U MPONUIIEH — MPOCTEUILINE TPEACTABUTENN
QJIKEHOB: (pu3MyecKkre M XUMHYECKHE CBOWCTBA (PEaKUWU THAPHPOBAHUS, TAJIOTEHUPOBAHWS, THApATAIUH,
OKHCJIEHUS U TIOJIMMEPU3ALINN), TIOJTyYEHHE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINEe XMMUYECKHE CBOMCTBA (peakius
nonuMepu3aun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOCGHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psA. ANETWIEH — NpoCTeHIInit
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U XMMHMUYECKHE CBOICTBa (peakuUuu TMAPUPOBaHUS,
raJloreHUPOBAHUS, THIpaTallid, TOPEHHUS ), TOTYICHHE U IPUMEHEHHE.

Apensbl. benson: cocras, cTpoenue, pu3NYecKre U XUMHUYECKHE CBOMCTBA (PEaKIMU TaJOT€HUPOBAHUS U
HUTPOBaHUs), MOJTYYEHUE U MpPUMEHEHue. Tonyon. cocmas, cmpoeHue, uauueckue u Xumuieckue ceolcmea
(peaxkyuu eanoceHUpoBanus U HUMPOBAHUS), NoyUeHue u npumeHenue. TOKCUYHOCTh apeHOB. I'eHeTmueckas
CBA3b MEXAY YTIE€BOJOPOAAMH, IPUHAMTIEKAIIMMH K Pa3IMYHBIM KJIaCCaAM.

[TpupoaHble MCTOYHMKH YIIeBOAOpOJOB. [IpuponHelii ra3 u momytHbele He(TsHbIe ra3pl. HedTs n eé
npoucxoxaeHue. CrnocoObl nepepaboTKHM HEPTH: MEpPEeroHKa, KPEeKUHI (TePMHYECKHH, KaTaJTuTHYECKH),
nupoau3. [IponykTsl nepepaboTKy HEPTH, UX TPUMEHEHUE B MPOMBIIIEHHOCTH U B ObITYy. KameHHbIN yrons u
MPOAYKTHI €ro nepepadboTKu.

OKcIepUMEHTAIbHbIE METO/bl M3YyYeHHsI BEIEeCTB M HMX IpeBpalleHuil: Oo3HaKOMJIEHHEe ¢ oOpas3namu
IJ1acTMacc, Kay4yyKoB U pe3uHsbl, kouiekuuu «Hedtb» u «Yroabpy», MoaenpoBaHiue MOJIEKYIN YIIIEBOIOPOAOB U
raJloreHONPON3BOAHBIX, TPOBEICHNE MPAKTUYECKON PaOOTHI: MOITYYEHHUE ITHIIEHA U U3yYEHHE €T0 CBOMCTB.

Pacuérnsie 3amaumn.

Beruucnenus no ypaBHeHHIO XMMUYECKOH peakinu (Macchl, 00bEMa, KOJIMYECTBAa UCXOHOTO BEIIECTBA WK
MPOJYKTA PEaKIMH 10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEHIECTB MM MPOJYKTOB
peaKIum).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!

[IpenensHble OTHOATOMHBIE COUPTHL. METaHO M 3TaHOJ: CTpOeHHe, (PrU3nyecKre U XMMUYECKHe CBOICTBa
(peakuuy ¢ akTUBHBIMHM METaJUIAMHU, TaJIOT€HOBOAOPOIaMH, TOPEHUE), TpUMEHeHre. BogopoiHbIe CBSA3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleiiCTBHE METaHOIA U 3TAHOJIA HA OPTaHU3M YeJIOBEKa.




MHoOroaToMHbIE€ CIUPTHI. DTHJICHIIIMKOIb U TIIMIEPUH: CTPOCHUE, (PU3HUecKue U XMMHYECKHE CBOIMCTBA
(B3auMoielicTBUE CO IIETOYHBIMHU METaJlJIaMH, KaueCTBEHHAs! peaKIlisl HAa MHOTOaTOMHBIE CIUPTHI). JlelicTBre Ha
opranusMm uesnoBeka. [I[pumeHeHue riuuuepruHa 1 STUICHIJIMKOJIS.

@DeHOoM: CTPOSHUE MOJICKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTEL (peHomna. [Ipumenenue
denona.

Anpaerubl U kemowusl. GopManbaeru, aueTalbIeTu/l: CTpoeHHe, (PU3nYecKre U XUMUYECKHEe CBONCTBA
(peakLuy OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), IOTyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MpeEe/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U YKCYCHas KHUCIOTBI: CTPOEHHUE,
¢usnveckue M XMMHYECKHE CBOICTBa (CBOWCTBa, OOmIME A Kjacca KHCIOT, peakuus 3Tepudukanun),
noyiyueHue U npumeHeHue. CTteaprHOBas M OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENHM BBICIIUX KapOOHOBBIX
KHCIOT. MbljIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBUE.

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE KapOOHOBBIX KUCIOT. I naponu3 cinoxubix 3¢gupos. XKupsel. ['maponus
*kupoB. [IpuMeHenue xupoB. bruosorndeckas poib KUPOB.

VYrneBoabl: cocTaB, KiacCHU(pUKalus yrieBoJoB (MOHO-, AU- U Moyucaxapuabl). [roko3a — npocrenmmii
MOHOCaxXapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbI, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuaom meau(ll), oxucnenne ammuagHbM pacTBopoM okcuua cepedpa(l), BocctaHOBIIeHUE, OpOKEHUE
IJIIOKO3bl), HAXOXKJEHUE B MPUPOJIE, IPUMEHEHUE, Ouosiornyeckas posib. Porocunre3. Opykro3a Kak H30MeEp
TJIIOKO3BI.

Kpaxman u nemnono3a kak npupojaHbie noaumepbl. CTpoeHne Kpaxmaia U HeIUToia03bl. Ou3nyeckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAYeCTBEHHAs! PEaKIIHsI C HOJIOM).

DKCcliepUMEHTAJIbHbIE METOJbl M3yYEHHUS BELIECTB M MX IpEBpallleHUil: MpoBeIeHUE, HaOII0JCHUE U
ONHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIE PEAKIUU OJHOATOMHBIX CIIMPTOB
(okucnenue 3Tanoaa okcuom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIIMIIEPHUHA C THAPOKCHIOM
meau(ll)), ampaernmoB (OKHCIeHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u rumpoxcumom memm(ll),
B3aMIMOJICHCTBUE Kpaxmalla C HOJOM), MPOBEICHUE IMPAKTUYCCKOW pPAOOTHI: CBOWCTBA pPACTBOpPa YKCYCHOH
KHCIIOTBHI.

PacuérHble 3amaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA UITU
MPOJYKTA PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB MM MPOJYKTOB
peaKIvm).

A3oTcozepKalue OpraHndeckKue COeAMHEHHUS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusznuyeckre M XUMHUYECKHE CBONCTBA
aMUHOKHCIIOT (Ha IpuMepe IniuHa). bruongornyeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benku kak npUpOIHBIE BBHICOKOMOJIEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAsT U TpPETUYHAS
CTPYKTypa O6enkoB. XUMHUECKHE CBOICTBA OEIKOB: TUAPOIIN3, IEHATYpAaIlHsl, KaUeCTBEHHBIC PEAKIIMHN Ha OCNIKH.

OKcIepUMEHTaIbHbIE METOJbl W3YyYEHMsI BEIIECTB M HUX IMpeBpallleHWil: HaOIoJeHue M OINUCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OeJIKOB IPU HarpeBaHUH, LIBETHBIE PEaKuu OEIKOB.

BbicokomosiekysipHbie cOeJUHEeHHA

OCHOBHBIE MOHATUS XUMHUH BEICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, MIOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENeHb MOJUMEPHU3aLMH, CPeHAs MoJeKysipHas Macca. OCHOBHBIE METObI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHUH — OTUMEpU3alHsl U MOJUKOHACHC Al

DKcrepuMEHTAIbHbIE METOJbl M3yYeHHUS BELIECTB M HMX MpEBpallleHUui: O03HAaKOMJIEHHE C oOpa3uamu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanusanus MexXnpeIMeTHBIX CBsI3€l NP M3yYEHUN OpraHu4eckoil xumuu B 10 Kiacce oCcyniecTBIseTCs
yepe3 MCIOJIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHH, SBISIOUUXCS CUCTEMHBIMU
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOure ecTecCTBEHHO-HAyYHBIE TOHSATHS: SBJICHHWE, HAayyHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHUs, AHAIU3,
CUHTE3, Ki1accuduKanus, NepuoJuIHOCTb, Ha0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE.

®dusuka: MmaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUYECKHUI yPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIeCTBa, (PM3NYECKHE BEIUYMHBI M €JMHUIBI UX U3MEPEHUSI.



Bbuonorus: xnerka, opranusMm, Omocdepa, OOMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3, OMOIOTHYECKU
aKTUBHBIC BellecTBa (O€IKU, YIIeBOABI, )XUPHI, PEPMEHTHI).

['eorpadusi: MUHEPAJIBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIE HCKOMIAeMBbIE, TOTIIIMBO, PECYPCHI.

TexHonOrHs: NUIIEBHIE MPOIYKTHI, OCHOBBI PAllMOHAILHOT'O MUTAHUS, MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE
¥ KOCMETHYECKHUE MperapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperudyeckne 0CHOBbI XMMHH

XUMHYECKHUH 37IeMeHT. ATOM. SIapo aToma, U30TOMBI. DJIECKTPOHHAS 000JI09Ka. DHEPreTUYECKUE YPOBHH,
MOJIypOBHU. ATOMHBIE OpOHUTANH, S-, P-, 0- aeMeHThl. OCOOCHHOCTH PacHpeIeICHUsI SIEKTPOHOB 110 OPOUTAIIAM
B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

Ilepuognueckuii 3akoH u Ilepuonuyeckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa. CBs3b
IepuoAnUYecKoro 3akoHa u lleproanueckoit cucremsl xumuueckux anemeHToB /. . MenaeneeBa ¢ coBpeMeHHON
Teopuel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIINAM U MepruoaaM. 3HaYeHUE IEPHOINYECKOT0 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBSA3b. BUIbI XUMUYECKO CBA3M (KOBaJIEHTHAS HEMOJISIPHAs U MOJIsIpHas,
MOHHAsI, MeTaJlIIN4ecKas). MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHON XUMUYECKOU CBs3H (OOMEHHBINH U JIOHOPHO-
aKuenTopHselii). Bogoponnas cBs3b. BaneHTHOCTb. DiekTpoorpunarenbHocTh. CTeneHb OKUcCIeHHs. VOHBI:
KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELUIECTB OT THIA KPUCTAINIMYECKON PEIIETKH.

[lonsitue o nucnepcHbIX cucremax. VICTUHHBIE UM KOJUIOMIHBIE pacTBOpbl. MaccoBasi [oJisl BelllecTBa B
pacTBope.

Knaccudukanus HeopraHmueckux coequHeHnii. HomeHkiiaTypa HeopraHn4eckux BemecTB. [ eneTrmueckas
CBA3b HEOPraHWYECKUX BEUIECTB, IPUHAIICKAIINX K PA3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccudukaius XuMUYeCKUX PeakIfii B HEOPraHUYECKOW U OPTaHUYECKON XUMHUH.
3aKOH COXpaHEHHUs MaCChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIEHUS SHEPTUH NTPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT paziuyHbIX (pakTopoB. OOpaTHMble peaklud. XUMHUECKOe
paBHOBecue. DaKTOPHI, BIUAIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle [latense.

DnexTponuTuyeckas aucconuanus. CuiabHbIE U ciiadble MeKTpoauThl. Cpesia BOJHBIX pACTBOPOB BEIIECTB:
KHCTIasi, HeUTpasibHas, I1eJI0YHasl.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

DKClepUMEHTANIbHBIE METOJAbl HM3y4YeHUs BEIIECTB W UX TMPEBpallleHUud: JAeMOHCTpalus TabIuiy
«Ilepuoguyeckas cucteMa xumMuueckux 3neMeHToB J[. 1. MenaeneeBa», n3yueHue MOJeNe KpUCTaNIMUYECKUX
peimérok, HaOMIOJIEeHUE M ONMMCAaHUE JEMOHCTPALMOHHBIX M J1a00paTOPHBIX OMNBITOB (Pa3yioKEHHE MEPOKCHJIA
BOJIOPOJIa B IPUCYTCTBUM KaTaJIU3aToOpPa, OMPEEIIEHNE CPEIbl pACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOTO
WHJMKATOpa, PEaKIMd HOHHOTO 0OMEHa), MpoBeIeHNe MPAKTHUECKON paboThl «BnusHue pa3nuuHbIX (GaKTOPOB
Ha CKOPOCTb XUMHUUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHUSM XWMHUUYECKHX PEAKIMA, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI, Pacu€Thl C
WCIIO0JIb30BaHUEM TMOHATHS «MACCOBAasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [lonoxenne HemetamioB B llepumommueckoil cucteMe XuMHYeckux sieMeHtoB J[. U.
MenpeneeBa 1 0COOEHHOCTH CTpoeHUs1 aTOMOB. du3nveckre cBONCTBAa HEMETAUIOB. AJIOTPONHSI HEMETAIIOB
(Ha mpuMepe KUciaopoa, cepsl, hocdopa u yraepoza).

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX HEMETAIUIOB (TAIOT€HOB, CEePBI, a30Ta, pocdopa, yriepoaa u KpeMHUS)
1 UX COCTMHEHUN (OKCHUIOB, KUCIOPOACOAEPIKAIINUX KUCIOT, BOJIOPOTHBIX COCTUHECHH ).



IIpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertaiuel. [Tonoxenune metaiioB B [lepuoanyeckoii cucteMe xumudeckux anemeHtoB . 1. Menneneena.
OCO0OEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JIOYEK aTOMOB MeTa/uioB. O0mue Gu3ndecKkue CBOMCTBA METaJLIOB.
CrmuiaBbl METaLIOB. DIEKTPOXUMUYECKUN Pl HAPSHKEHUM METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIIMX METAJLJIOB (HATPUH, KM, KalblU/A, MarHUM, aTFOMUHHM, IIUHK, XPOM,
Kelle30, MeJlb) M UX COCTUHEHHIA.

O61ue ciocoObl nmony4deHus: MeTauioB. [IpuMenenue MeTasuioB B ObITY U TEXHUKE.

DKCnepuMEHTAIbHBIE METO/IbI U3YUYECHHSI BEIIECTB U UX MPEBPAIICHUIN: U3yUeHUE KOUIEKIUU «MeTaibl 1
CIUIaBB», OOpa3lloB HEMETANIOB, pEIICHUE OKCICPUMEHTAIBHBIX 3a/ad, HAOJIIOJACHHE ¢ OIHCaHUE
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBIE THIPOKCH 1A AIFOMUHHUS C PACTBOPaMH KHCIIOT U
1ienouei, KaYeCTBEHHbIE PEaKly Ha KATHOHBI METAJLJIOB).

Pacuérnsie 3amaumn.

Pacuérer macchl BemecTBa wim 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WM O0BEMY
OJIHOTO M3 YYacTBYIOIIUX B PEaKUMU BEHIECTB, pacuéThl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKLyu, €ClIM OJTHO U3 BEILIECTB UMEET PUMECH.

Xumus 4 )KU3Hb

Pormp xuMuu B 0O€CIIEYeHHUH HKOJOTHUYECKOW, DHEPreTHUECKON M MHUIIEBOH 0€30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB W MATEPHUANIOB: BAXKHEHIINE CTPOMUTENIbHBIE MaTepHalIbl, KOHCTPYKIMOHHBIE
MaTtepHayibl, KPacKu, CTEKJIO, KE€paMHKa, MaT€pUaIbl JUIA SJIEKTPOHHKHA, HAHOMATEpHUAIbl, OPraHUYECKUE U
MUHEpaJIbHbIC YA0OPEHUSI.

XuMus 1 3J0pOBbE YEJIOBEKA: IPABHIIA UCIIOJIb30BaHHUS IEKAPCTBEHHBIX MPENapaToB, MpaBuiia 6€30MacHOro
MCIOJIb30BaHUs MIPenapaToB OBITOBOM XUMUH B IIOBCEAHEBHON KHU3HHU.

MexnpenMeTHbIe CBS3U.

Peanuzanust MeXIpeIMETHBIX CBS3€d NpU HM3Y4eHMM OOIIell M HeopraHuueckoil xumuu B 11 kiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIOJIb30BaHWE KakK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHA, TaKk W TOHSTHUH,
SIBJISIFOLIUXCS] CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4dHBIM (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIW3, CHUHTE3,
KJ1accuukanus, NepuoAMIHOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, SIBJICHHE.

®duznka: Marepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAAUOAKTUBHOCTD,
MOJIEKYJa, YHEPTeTUYECKUN YpOBEHB, BEIIECTBO, TE€NO, 00BbEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3NYECKUE
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kierka, opranusM, 3KocHcTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHThI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TTOPOIbI, MTOJIE3HBIE HCKOMIAeMBbIE, TOTIINBO, PECYPCHI.

TexHoMOTHSI: XUMHUYECKAsI TTPOMBIIIUIEHHOCTh, METAJUTYPTHs, MPOU3BOJICTBO CTPOUTEIBHBIX MaTEPHAIIOB,
CEJIbCKOXO3SIMCTBEHHOE TMPOM3BOJICTBO, MHUIIEBAs MPOMBIIUICHHOCTh, (apMalieBTHYECKas MPOMBIIUICHHOCTD,
MIPOU3BOJICTBO KOCMETHYECKUX IIPErnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUajOB, 3JIEKTPOHHAas
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

@I'OC COO ycranaBiuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHUS O0YYAIOIIUMHUCS MPOTPaMM CPEIHEro
ob1iero oopazoBaHus (JIMYHOCTHBIM, METAPEAMETHBIM U NpeaMeTHbIM). HaydHo-meToanueckoit OcHOBOM Ai1st
pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHUS IMPOrpaMM CpeAHero oOmiero oOpa3oBaHUsS SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CUCTEMHO-/1€ATEIBHOCTHBIM IIOAXO0A0M B CTPYKTYPE JINYHOCTHBIX PE3YJIbTaTOB OCBOEHUS
npeaMera «XUMUs» Ha ypOBHE CPEeTHEro 001Iero o0pa3oBaHus BbIJEIEHBI CIEAYIOIINE COCTABIISAIOLIME:

0CO3HaHME OOYYArOIMMUCS POCCUICKON TIpakJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIPEIEIIEHHUIO;

HaJU4Yre MOTUBAIIUU K O0YUYEHUIO;

LIEJICHANPABIEHHOE PA3BUTUE BHYTPEHHUX YOESKIEHMH JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LEHHOCTEH WU
UCTOPUYECKHX TpaauLuil 6a30BOM HAYKH XUMUH;

TFOTOBHOCTh U CHOCOOHOCTh OOYYaroLIMXCsl PYKOBOJICTBOBATbCSI B CBOEHM JI€ATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLLIUMU 1IEJIOCTHONW CUCTEME XMMHUUECKOI0 00pa3oBaHUs;

HaJINYMEe NPaBOCO3HAHUS SKOJIOTHYECKOHN KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LIE€IH M CTPOUTH KU3HEHHBIE
IUUTaHBbI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTUTaloTCs B EIMHCTBE Y4eOHOW U
BOCIIUTATEIbHOW JEATEJIbHOCTH B COOTBETCTBUM C T'yMAHUCTUYECKHUMH, COLMOKYJIbTYPHBIMU, JyXOBHO-
HPABCTBEHHBIMHM LIEHHOCTSMHU U HJEaJaMH POCCHUHCKOrO T'pa)kJAaHCKOTo OOILECTBa, NMPUHATHIMU B OOILECTBE
HOpMaMHM M TpaBWJIAMH TIOBEICHHUS, CHOCOOCTBYIOIIMMHU IIpOLECCaM CaMOIIO3HAHMS, CaMOpPa3BUTHI MU
HPaBCTBEHHOT'O CTAHOBJICHHS IMYHOCTH O0YJaIOIIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpenMeTa «XHMHUS» OTPaKalT CPOPMUPOBAHHOCTH OIBITA
MIO3HABATEIbHOM M NPAKTUYECKOH OEATENbHOCTH OOYYaIOUIMXCS IO pead3aluu IMPUHATBIX B 0OLIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTO BOCIIUTAHMSA

OCO3HaHHUS OOYYaIOIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXXEHHUS K 3aKOHY M
MIPaBOIIOPSIKY;

IIPEICTABICHNS] O COLUAIBHBIX HOPMAX M MPaBUIaxX MEXINYHOCTHBIX OTHOIIEHUH B KOJIIIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPHYECKOH MAEATENIbHOCTH MpPHU CO3JAHUU Y4YEOHBIX IMPOEKTOB, PEIICHUHU
y4eOHBIX U 03HABATEIbHBIX 33/a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThl IPYruX MpU aHaIU3e
Pa3IUYHBIX BUIOB y4eOHON AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HACJIEJUI0 OT€YECTBEHHONW XUMMH;

YBa)XXEHMsI K MpoOIlecCy TBOPUECTBA B 00JACTH TEOPUH U MPAKTHUECKOIO0 NPUMEHEHUS XMMHMH, OCO3HAHUS
TOTO, YTO OCTH)KEHUSI HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAONIOJCHUN, KPOIOTIMBBIX IKCIEPUMEHTAIbBHBIX
IIOMCKOB, IIOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MIOJYYEHUH U MOCIIEAYIOIIEM aHalIn3€e HH(OPMALIUU O MEePEIOBBIX
JIOCTUKEHHUSX COBPEMEHHOW OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMs, 3TUYECKOTO MTOBEICHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYAallUU, CBS3aHHBIE C XMMHUYECKUMHU SIBICHUSMHU, U MPUHUMATh OCO3HAHHbIE
pelIeHNs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJAECHHME M IIOCTYNKU CBOMX TOBApUUIIEW C MO3ULMUI HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUM ITUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:



MOHMMAaHMsI IEHHOCTEH 370pOBOro M 0e30MmacHOro oOpasa >KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJTroIeHust TpaBuil 6€30MacHOT0 OOpAaIeHUs ¢ BEIECTBAMH B OBITY, TTOBCEIHEBHOM KU3HU U B TPYIOBOM
NESITENIbHOCTH;

MOHUMAaHMSI IEHHOCTH MPaBWJI MHAWBUIYAILHOTO U KOJUIEKTUBHOTO O€30IaCHOTO MOBEICHHS B CUTYAlHsX,
YIpOXKaKLUX 3J0POBBIO U )KU3HU JIFOACH;

OCO3HaHHUS TMOCIEACTBUM M HENPHUSITHS BPEIHBIX HpPUBBIYEK (YMOTPEOJIEHUS aJKOroJii, HApPKOTHUKOB,
KYpEeHHUs);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATEIbCKON JIEATEIbHOCTH, OOIIECTBEHHO
IOJIE3HOM, TBOPYECKOM U IPYTUX BUJIAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELLIEHUU [TPAKTUYECKUX 3a/a4 COLMAIIbHOM HAIIPaBIEHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K NPaKTUUECKOMY U3Y4EHHUIO Mpodeccuii pa3inyHoro poja, B TOM YHCIIE Ha OCHOBE PUMEHEHUS
MPEAMETHBIX 3HAHUH 10 XUMUU;

YBa)XXEHUsI K TPYY, JHOISIM Tpyla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIyaTbHON TPAeKTOPHH 00pa3zoBaHus, Oyaymiel mpodeccuu u
peanu3anu COOCTBEHHBIX JKM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMMMH,
MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0rMYeCcKOro BOCIUTAHMS:

9KOJIOTMUYECKH 11€JIECO00Pa3HOro OTHOLIEHUS K IPUPO/JIE, KAK HCTOUHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MIOHMMAaHHUs TJI00aJIBbHOrO XapaKTepa 3KOJOTMYECKUX IPOOJieM, BIUSHUS dKOHOMHUYECKHUX IPOLIECCOB Ha
COCTOSIHME MPUPOJHON U COLIMAIBHON CPEJIbl;

OCO3HaHHUs HEOOXOIMMOCTH UCIIOIb30BAHMSI JOCTHKEHUN XUMUH JIJISl PEIIEHUsI BOITPOCOB PALIMOHAILHOTO
MIPUPOIONOJIB30BAHUS;

AKTHUBHOIO HENPUATHS JEUCTBHM, NIPUHOCAIIMX BpEX OKPYXKAOWEHd NPUPOAHOW Cpene, YMEHHMs
MPOTHO3UPOBATh  HEOJAroNnpusTHbIE SKOJOTUYECKHE TMOCIHEACTBHS  MPEANPUHUMAEMbIX  JCHCTBHM U
MpeA0TBpaLaTh UX;

HaJIM4YUsl PAa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpbI, ONbITA JEATEIbHOCTU
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHUsI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHON M
COLIMAJIbHOW MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO IPOTUBOCTOSATH UJEOJIOTHH XeMO(poOoHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKu U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMsI cTIeNU(UKU XUMUU KaK HayKH, OCO3HaHUs €€ posid B OpMUPOBAHUH PAILIIOHAIEHOTO HAYYHOTO
MBILIEHUS, CO3/JTaHUH 1IEJIOCTHOTO MPE/ICTaBIeHUs 00 OKpYXKaroIeM MUpPE KakK O €TUHCTBE MPUPO/IbI U YellOBeKa,
B [TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U peIIeHNHU IPOoOJIeM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOON 3HAUMMOCTH XUMHH Ui COBPEMEHHOW IMBWIM3ALMU: B €€ TYMaHUCTHUECKOMN
HaMpaBICHHOCTH M BAXXHOH POJM B CO3/JaHUM HOBOW 0a3bl MaTepUanbHOM KyJIbTYphl, PEHIEHUH TTT0OAIbHBIX
npobJeM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM, PHEPreTHUECKOW, MHILIEBOW M JKOJIOTHYECKOMN
0€30MacHOCTH, B Pa3BUTHUN MEAMIIMHBI, 00ECIICUEHNHN YCIOBUI YCIEUTHOTO TPYyla U SKOJOTHYECKH KOM(pOPTHOM
JKH3HM Ka)KJ0T0 YjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'DaMOTHOCTH: IOHMMAHHS CYIIHOCTH METOAOB II03HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydyaeMble 3HAHUS Ul aHAu3a U OOBACHEHHS SBICHHUN
OKPY>KaIOILIEero MUpa U MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUSI JIeJ1aTh 000CHOBaHHbBIE 3aKIIOYEHHSI HA OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEBIO MOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJIb30BATh XUMHUECKUE 3HAHUS JIJISl PelIeHHUs MpoOjeM B pealbHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITENIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEpPhIBHOMY OOpa30BaHHUIO M €aMOOOPAa30BaHMIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;



MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3InYHbIX cepax MpodhecCHOHATBHON e TeIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOIro mpeamera «XUMHUsS» Ha yYpOBHE CPETHEro oOIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC I (DOPMHUPOBAHKSI MHUPOBO33PEHHS O0YJAFOIIMXCS MEXKIUCIUTUTMHAPHBIC (MEXKITPEIMETHBIC)
OOIIeHAYYHbIE TOHITHS, OTPAXKAIOLIUE LEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U crielu(UKy METO/I0B [MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHUs, SBJICHUE, MPOIIeCcC, CUCTEMa, HayUHBbIH
(dakT, TPUHIUM, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEeIOBaHUE, HAOIIOJICHUE, H3MEpEHHeE,
AKCIIEPUMEHT U JIPYTHe);

yVHHUBEpcaJbHble  y4deOHble  JeHCTBUS  (IIO3HABATeNIbHbIE, KOMMYHHUKATHBHbBIEC, PETYJIATHUBHBIC),
oOecneurBaromue GopMupoBanue (PyHKINOHAIBHON rPaMOTHOCTH U COLUANBHON KOMIIETEHLIUN 00y4YalOLuXCs;

CIIOCOOHOCTh OOYYArOMIMXCS WCIOJIh30BaTh OCBOCHHBIE MEXIWCIHUILUTUHAPHBIE, MHPOBO33PEHUYCCKUE
3HAHUS U YHUBEPCAIbHBIC YICOHbIC IEHCTBUS B TIO3HABATEIILHON M COITMAILHOM MPAKTUKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHHBEPCATbHBIMU Y4€OHBIMU MO3HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBiajieHHe YHHUBEPCAJIBLHBIMH YU€OHBIMHU NMO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIPEETISATH LEH IeATeIbHOCTH, 3a1aBasi IapaMeTPhl U KPUTEPHUH UX JOCTUKECHHSI, COOTHOCUTH Pe3yJIbTaThl
JESATSIILHOCTH C TTOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh IPH OCBOCHUM 3HAHWUN TPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIJCIATH XapaKTePHBIC
MpU3HAKA TMOHSATHM M YCTaHABIMBATH WX B3aMMOCBS3b, MCIONbB30BATh COOTBETCTBYIOIIUE MOHATUS JUIS
O00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIIMH BEIIECTB M XUMHUYCCKHUX PEaKIIHIA;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyKAeHHs (MHAYKTUBHBIC, JAEAyKTHBHBbIC, [0 aAHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMATPUBAEMBIX SBIICHUSAX, (OPMYTUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh B TIPOIECCe IO3HAHUS, HCIOJb3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJICIIbHBIC TIPE/ICTABIICHUS — XUMAYECKUI 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYECcKasi popMyIa,
YpaBHCHHE XUMHUYECKOUN PEAKIIUH — MPU PEIICHUH YISOHBIX TO3HABATEIBHBIX U MPAKTUICCKUX 33]1a4, IPUMCHSTh
HA3BaHHBIE MOJICNbHbIC MPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX MPHU3HAKOB HM3yYaeMbIX BEIIECTB M
XUMHUYECKUX PEaKIIHi.

2) 6a3oBbIe HCCI€eA0BaTEIbCKHE IeliCTBHSI:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINN;

dbopMynupoBaTh LT W 3aJaddl MCCIEAOBAHMS, HCIIONB30BATh IOCTABICHHBIE U CaMOCTOSTEIBHO
chopMyITUPOBAHHBIE BOMPOCKHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3BI IO
MIPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSATEIHHOTO TUIAHHPOBAHHSI W TPOBEICHHS YUYCHUYCCKUX DKCIICPHUMEHTOB,
COBEpIIICHCTBOBATh YMEHHSI HAOIIOAATh 32 XOJIOM IMPOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yabTart,
(dbopMynrpoBaTh 00OOIICHHS ¥ BBIBOJIBI OTHOCHTEIHHO JTOCTOBEPHOCTH PE3yIbTATOB UCCIIECIOBAHUS, COCTABIATh
000CHOBaHHBIN OTUYET O MPOIeTIaHHOMN padoTe;

MPHOOpPETaTh OMNBIT YYCHHUYECKOH HCCICIOBATEIbCKOM W TMPOCKTHOH JIEATEIBHOCTH, TPOSBISATH
CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHMSI.

3) paGora ¢ ungopmanmei:

OPUEHTUPOBATHLCS B PA3JIMIHBIX HCTOYHHKAX HH(DOPMAIHH (HAYIHO-TIOMYJIIPHAs JTUTepaTypa XHMHIECKOTO
COJIepKaHusl, CIIPaBOYHbBIE TTOCOOMsI, pecypchl IHTepHETa), aHATM3UPOBATh MHPOPMAIUIO PA3TMYHBIX BUIOB U
(dbopM mpeicTaBICHHS], KPUTUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;



(dbopMynHMpOBaTh 3amMpochl U TPUMEHSTH pa3M4Hble METOJBl MpHU IMOHUCKE W 0TOOpe HH(pOpMaIHH,
HE0OXOIMMOM sl BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpUOOpPETaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IUYHbIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (OpPMY TMpelncTaBlieHUs] WHPoOpManuu (CXeMbl, TpadukH,
Jyarpammbl, TaOJIHIIbl, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYUYHBIH SI3bIK B KAYECTBE CPEJCTBA MpU paboTe ¢ XUMUYECKON HH(OpMAIIHel: TPUMEHATh
MEXITpeIMeTHbIE ((pr3nuecKre 1 MaTeMaTHYeCKIe) 3HAKH U CUMBOJIBL, (popMyIibl, aO0peBHATypbl, HOMEHKIIATYDPY;

UCIIOJIB30BATh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU JACHCTBUAMM:

3aJlaBaTh BOIIPOCHI M0 CYILECTBY 00CYXk/J1aeMOil TeMbl B XOJ€ JHajiora W/WIN JHUCKYCCHH, BBICKA3bIBATh
uzaeu, GopMyJIMpoBaTh CBOH MPEATI0KEHUS OTHOCUTEIILHO BBITIOIHEHUS MPEIOKEHHON 3a/1auu;

BBICTYIIaTh C MPE3EHTAaLUEN PE3yIbTaTOB I103HABATEIbHON JNESATEIbHOCTH, MTOJIYYEHHBIX CaMOCTOSTEIBHO
WM COBMECTHO CO CBEPCTHHUKAMM IMpPHU BBIMOJHEHHUH XUMHUYECKOIO SKCIEPUMEHTA, MPAKTUYeCKOH paboThl Mo
UCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEILECTB, peain3allud y4eOHOTO MpoeKkTa U (OopMyIHpPOBaTH BBHIBOJBI IO
pe3ylbTaTaM MPOBEIEHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHMS MO3UIMK B X0le OOCYXIeHHs U OOMEHa
MHEHHSIMU.

OgiaieHne YHMBEPCAJIbHBIMHU PeryisiTHBHBIMY /1efiCTBUAMM:

CaMOCTOATEIbHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATENIbHYIO J€ATEIbHOCTD, ONPEAeIiss €€ Leau
Y 3371a4d, KOHTPOJIUPOBATH U [0 Mepe He0OX0IMMOCTH KOPPEKTUPOBATH IpelaraeMblii allrOPUTM JeHCTBUN TpU
BBITIOJTHEHUH Y4EOHBIX W MCCIICIOBATEIICKUX 3a/a4, BRIOMpaTh Hanbosee 3 (HEKTHBHBINA CIIOCO0 MX PEIICHUS C
Y4€TOM IOTYUYEHHsI HOBBIX 3HAaHUM O BELIECTBAX U XUMUYECKUX PEaKILUsX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJBTATbBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHudecKasl XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTb MPEACTABICHUI 0 XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUDA,
poJM XMMHMM B TO3HAHWU SBJIEHUN NPUPOJbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYphl JUMYHOCTH, €€
(GYHKIMOHATIBHOH TIPaMOTHOCTH, HEOOXOJUMOHM ISl pelleHHs] MPaKTHMYeCKUX 3aady M HKOJOTHYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U PUPOJIHON CPeAe;

BJIa/ICHUE CUCTEMOI XMMUYECKHUX 3HAHUI, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOLINE MOHATHS (XMMHYECKHUM
AJIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalI€HHas), MOJIb, MOJSIpHAs Macca, MOJSIPHBIH 00BEM,
YIJIEpOAHbIHN cKeneT, GyHKIMOHATIbHAS IPYIIa, pajuKai, H30Mepusi, U30Mepbl, TOMOJIOIMYECKHH psill, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOX H a30TCOAEP)KAIIUE COCOUHEHMS, MOHOMED, IIOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPHUH M 3aKOHBI (T€OpUsl CTPOEHHUS OpraHMdeckux BemecTB A. M.
ByrnepoBa, 3akOH COXpaHEHHMS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMUH;
MHUPOBO33PEHUYECKUE 3HAHUsA, JICKALIME B OCHOBE IOHMMAaHUSA IPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOIYYEHHMH MU O€30IacCHOM HCHOJIb30BaHUU
BaXHEHIIINX OPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1eATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTH YMEHH BBISABIIATH XapaKTE€PHbIE MIPU3HAKU MMOHATHH, YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME ITOHATUS IIPU OIMCAHUU COCTaBa, CTPOCHMS MU IPEBPAILEHUM OPraHUYECKHUX
COETMHEHNH,

c(OpPMUPOBAHHOCTh YMEHHI MCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaII€HHOH) (QOopMyJa OpraHMYECKMX BELIECTB W YPAaBHEHHH XHMHUYECKUX
peakuuii, U3roTaBIUBaTh MOJCIM MOJIEKYJ OPraHMYECKUX BELIECTB Ul WUIIOCTPALMM UX XHMHYECKOIOo M
IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OPMHPOBAHHOCTh YMEHUN YCTAHABJIMBAThH MPUHAJICKHOCT H3YYEHHBIX OPraHUYECKUX BEIIECTB M0 UX
COCTaBY M CTPOEHHUIO K ONpeAeIEHHOMY KiacCy/Tpylie COeIMHEHWH (YIJIeBOJOpOIbl, KHUCIOPOA U
a30TCcoJIeprKalllue COeAMHEHUS, BBICOKOMOJICKYJISIPHBIE COSIMHEHMS]), JaBaTh UM Ha3BaHUs IO CUCTEMaTHYECKON
Homenkiarype (IUPAC), a Takxke NpPUBOAWTH TPUBUANbHBIE HA3BaHUS OTAEIBHBIX OPraHUYECKUX BEILECTB
(9THIIEH, IPONMIICH, AlleTUIICH, STHJICHTIINKOIb, TIUIEPHH, (GeHol, popManbaeru, aneTaibIerul, MypaBbHHas
KHUCJIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KHUCIOTA, CTEApUHOBAas KHUCIOTA, TIJIIOKO3a, (PYyKTO3a, Kpaxmad,
LEJITE0JI03a, [JINIUH);

Cc(OPMHPOBAHHOCTh YMEHHS OINpPENEIATh BHUAbI XHUMHYECKOW CBSI3M B OPraHHMYECKUX COEAMHEHUSIX
(onuHapHBIE U KpaTHBIE);

C(OPMHUPOBAHHOCTb YMEHUS IPUMEHATH MOJO0XKEHUS TEOPUM CTPOCHMsI OpraHMdYeckux BemiectB A. M.
bytnepoBa a5 00bsICHEHNS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUECKHE CBOMCTBA
TUINYHBIX IPEJICTaBUTENEN pa3IMUYHBIX KIJIACCOB OPraHMYECKMX BEILECTB (METaH, 3TaH, 3TWJIEH, NPOIUJIEH,
anetuwieH, Oyraguen-1,3, metmiOyranueHn-1,3, 0eH30i, METaHOJ, 3TaHOJ, YTUICHIVIMKONIb, TIULEPUH, (HeHod,
alleTanbJern],, MypaBbUHas U YKCYCHas KUCJIOTHI, TJIOKO3a, KpaxMai, LEII003a, aMUHOYKCYCHAsl KHCIIOTa),
WUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEX/1Yy HUMU YPAaBHEHUSMHU COOTBETCTBYIOLIUX XMMHUYECKHUX PEAKLUM C
MCTIOJIB30BAHUEM CTPYKTYPHBIX (HhOpMYyI;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHHUKH YTJIEBOAOPOIAHOIO ChIpbs (HE(PTh, MPUPOIHBIN
ras, yrojib), CHocoObl UX NepepabOTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB IepepaboTKy;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS 10 XUMHUYECKHUM YpaBHEHHSIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJAHOI0O BEIIECTBA WM MIPOIYKTA PEaKUu M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJITHOTO U3
HCXO/IHBIX BEILECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAaHMH 00 OCHOBHBIX METOJaX HAy4HOrO IO3HAHMUS,
UCIOJIb3YEMBIX B XHMHUU I[P HM3YYEHUM BELIECTB M XUMHYECKHUX SBJIEHUN (HaOIOJeHHE, H3MEpEHueE,
9KCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUISl NMPUHATHUS PEIIEHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJaTh MpaBUiia MOJIb30BAHUS XUMHUYECKOH MOCYA0H U J1abOpaTOpHBIM
00opyioBaHUEM, a TAK)KE IIPAaBHJIa OOpaIIEHHS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIHUSIMHU IO BBINOJIHEHHIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJIHATh XUMHUYECKUIH HKCIEPUMEHT (TpeBpalieHus
OpPraHMYECKUX BEIIECTB IIPU HArPEBAHMH, ITOJIyUEHUE ITHIIEHA U U3YYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEaKLIUU
OpPraHMYECKUX BEIIECTB, JI€HATypalus OEIKOB IPU HarpeBaHHUH, LIBETHBIE PEAaKIIMU OEIKOB) B COOTBETCTBHUH C
IpaBWJIaMHU TEXHUKH O€30MacHOCTH NpHU OOpallleHuu C BEIIeCTBAMHU U JIAOOpaTOpPHBIM 00OpYyIOBaHHUEM,
MPEJCTABIATh PE3YJIbTAaThl XUMUUYECKOT0 SKCIIEPUMEHTa B (hopMe 3arncH ypaBHEHUH COOTBETCTBYIOIINX PEeaKLIUi
1 GOpPMYIHPOBAThH BHIBO/IBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3HPOBATh XUMUYECKYI0O MH(POpPMAIHIO, MOIYyYaeMyIO U3
Pa3HbIX UCTOYHUKOB (CpeicTBa MacCOoBOM MHGopMaluu, IHTepHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHUI cOOII0IaTh MpaBUJIa KOJOTMUYECKH 11€JIeCO00Pa3HOro MOBEAECHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbsS M OKPYKAIOIIEH NPUPOJHON CPENbl, 0CO3HABATh
OMACHOCTh BO3JICHCTBUSI Ha JKUBbIE OPraHU3Mbl OMNPEJECIEHHBIX OPraHUYECKHX BEIIECTB, MOHHUMAas CMBICI
nokazatesst [1JIK, mosicHsATs Ha mpuMepax crocoObl yMEHBIICHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS
Ha OpPTraHU3M YEJIOBEKa;

e OOYYalOIIMXCSl C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3/0POBbSI: YMEHUE NPUMEHATH 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUIA CJIETIBIX M CIa0OBUASIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh PENbe(PHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpailist 1uid 3anmucu XUMHYECKUX (GOPMYIL.

11 KJIACC



[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKasi XUMUsD» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTD MPEICTABIICHUN: O XUMHUECKOU COCTABIISAIONICH ECTECTBEHHO-HAYIHOW KapTHHBI MHPA,
poNiM XMMHMM B TO3HAHWU SIBIIEHUN NOpPUPOIbl, B (DOPMHPOBAHMHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMON MJis pEIICHUs MPAaKTHYeCKUX 3a7ad M JKOJOTHYECKHU
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIa/ICHHE CUCTEMOM XMMUYECKHUX 3HAHU, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAralonIie NOHITHS (XUMUYECKUI
3JIEMEHT, aTOM, U30TOII, S-, P-, O0- 3JEKTPOHHBIC OPOMTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIA 00BEM,
BAJIGHTHOCTh, JJIEKTPOOTPUIIATEIIbHOCTh, CTENEHb OKUCIEHUs, XUMHUYECKas CBs3b (KOBAJICHTHAsl, HMOHHAas,
MeTaJuInuecKasi, BOAOPO/AHAs ), KPUCTAIIMYECKAs PEIIETKA, TUTIBI XUMUYECKUX PEAKIU, PaCTBOP, AIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, 3JEKTPOJIUTUYECKAS] OUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOU
peakuuy, XHUMHYECKOe paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHS AJIEKTPOJIUTUYECKOW IHUCCOIMALINH,
nepuonnueckuil 3akoH J[. M. MenneneeBa, 3aKOH COXPAaHEHMS MAacChl BELIECTB, 3aKOH COXPaHEHUS U
MPEBpAIICHUS] SHEPTUM MPU XHUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKHM S3bIK XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKALIME B OCHOBE MOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH MU O€30IacHOM HCHOJIb30BAaHUU
BOXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU IEATEITHHOCTH YEIOBEKa,

c(hOpPMUPOBAHHOCTh YMEHHH BBISBISITH XaPAKTEPHBIC MPU3HAKU TIOHIATHN, YCTAHABIUBATH UX B3aMOCBSI3b,
WCII0JIH30BaTh COOTBETCTBYIOIIUE TIOHITHS TP OMMCAHUNA HEOPTaHUUECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(OpMHUPOBAHHOCTh YMEHHI UCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJIeHUs (OPMYII BEIIECTB U
ypaBHEHUH XHMHUYECKUX peakuuii, cuctemarndeckyro HomeHknatypy (IUPAC) u TpuBuaibHblE Ha3BaHUS
OTJIETIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIM ra3, YIrieKHCIbIi ra3, aMMHakK, raiméHas u3BeCTb, HeraméHas
W3BECTh, TUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAIEHTHOCTh M CTENEHb OKUCICHHS] XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX PA3IUYHOTO COCTABAa, BU XUMHUYECKOM CBS3H (KOBaJIEHTHAs!, MOHHAS, METa/NINYecKasi, BOJAOPOIHA)
B COCJIMHEHHUSX, TUI KPUCTAJUIMUECKOW PEmETKH KOHKPETHOTO BEIIECTBA (aTOMHAsi, MOJICKYJspHAas, UOHHAsi,
MeTaJIJINYECKast), XapaKkTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAAIICKHOCTH HEOPTAHUYECKUX BEIIECTB IO UX COCTaBY K
oTpeAenEéHHOMY KJIacCy/TpyIine coequHEHUH (TPOCThIE BEIIECTBA — METAJUIBI U HEMETAIJIbl, OKCHJIbI, OCHOBaHUS,
KHMCIIOTBI, aM(OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW PAaCKpBIBaTh CMBICH Tmepuoanueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPHUPOBATh €TO0 CUCTEMATH3UPYIOIIYIO0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX JIEMEHTOB 1—
4 nepuonos [lepuoauyeckoit cuctembl XxuMuueckux 3meMeHToB . . MenneneeBa, nConb3ys MOHIATHS «S-, P-,
d-37eKTpOHHBIC OpOMTANINY, «IHEPreTUYECKHE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MCHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M UX COECIMHEHUU Mo mepuogam M rpynnam llepuoamdeckoil cUCTEMbl XUMUYECKUX
anemeHToB . 1. Menneneera;

chOPMUPOBAHHOCTh ~ YMEHUW  XapakTepu30BaTh  (OMHUCHIBaTH) OOIIME  XHUMHYECKHE CBOMCTBA
HEOpPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJACCOB, MOATBEPXkAATh CYIIECTBOBAHUWE I'€HETHUYECKON CBS3H MEXITY
HEOPraHUYECKHUMH BEIIECTBAMU C IOMOILBIO YPABHEHH COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

c(hOPMUPOBAHHOCTh YMEHUS KIACCU(PUITUPOBATH XUMHUECKUE PEAKIIUH M0 PA3TUYHBIM MPU3HAKAM (YHCITY
Y COCTaBYy pearupyromux BelecTB, TEMI0BOMY 3D PEeKTy peakiii, U3MEHEHUIO CTENIEHEH OKHUCIEHHSI SJIEMEHTOB,
00paTUMOCTH peaKkliy, YJacTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHHSI PEAKIIUN PA3IMYHBIX TUIIOB, TIOJHBIE U COKPAIEHHBIC
ypaBHEHUs PeaKINii HOHHOTO OOMEHa, yUYUTHIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUH UIYT J0 KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJIUTH PEAKIINH, TOITBEPKIAAIONINE KAYeCTBEHHBIM COCTAaB Pa3IUIHBIX
HEOPraHUYECKHX BEIIECTB, PACIMO3HABATh OIBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
MOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCca 3TUX peakLnil;



c(OPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMH OT Pa3iIMuHbIX
(akTOpOB; XapaKTep CMEIIEHUs XUMHUUECKOr0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3JCHCTBUS (MIPUHIIUIT
Jle llarenwe);

cOPMUPOBAHHOCTh YMEHHH  XapaKTepu3OBaTh XHUMHUYECKHE TIPOIECCHI, JIEKAIIUE B  OCHOBE
MPOMBIIIJICHHOTO IOJYYEeHHUsI CEPHOM KUCIIOTHI, aMMHUAKa, a Takke CHOPMUPOBAHHOCTD MPEACTABICHUI 00 00X
HAyYHBIX IPUHLIUIAX U SKOJIOTMUYECKUX MPobdIeMax XMMHUUECKOTO IPOU3BOCTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C HUCIOJIb30BAHUEM TIOHATUS «MaccoBas JOJs
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIECHUH ra30B MPH XUMHUUECKUX PEAKIIHUIX, MACCHl BEIIECTBA UIIH 00BbEMa
ra30B [0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUH BEILECTB,
TEIIOBOro 3(deKra peakluu Ha OCHOBE 3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS
SHEPruH;

c(hOpPMUPOBAHHOCTh YMEHUN COOJIOATh MpaBHUiIa MOJB30BAHUS XUMHYECKON MOCYA0H U 1ab0paTOpHBIM
000pyZ0BaHUEM, a TAK)KE MPABUIIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 110 BHITIOJTHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBIMOJHITH XUMHUYECKUH SKCIEPUMEHT (pa3iioKeHue
IIEPOKCHUJIa BOJIOPO/Aa B IPUCYTCTBUM KaTajau3aTopa, ONPEIEIEHHUE CPEbl PACTBOPOB BELIECTB C IOMOIIbIO
YHHUBEPCAIBHOTO HMHIMKATOPA, BIMSHUAE PAa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIWU, PEeaKIuu
MOHHOIO0 OOMEHa, KaueCTBEHHbIE peaklUU Ha Cyib(aT-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHHS,
pelleHre dKCIepUMEHTANBHBIX 3a1a4 1o TemMaMm «Mertamib»y u «HemeTannsl») B COOTBETCTBUH C MpaBUIaMU
TEXHUKU OE€30MacHOCTH MpH OOpAaIlllEeHUH C BELIECTBAMH U JaOOpaTOpHBIM 000pYAOBaHUEM, IMPEACTABIATH
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3ammucu ypaBHEHHH COOTBETCTBYIOIIMX pEaKUuil |
(bopMyIHpPOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3HPOBATh XUMUYECKYI0O HH(POPMAIHUIO, MOIYyYaeMyIo U3
Pa3HbIX UCTOYHUKOB (CpEeICTBa MACCOBOM KOMMYHHKAIUHU, IHTEpHET U APYTHUX);

c(hOPMUPOBAHHOCTh YMEHHUH COOJIFOIATH MPABHIIA YKOJIOTHUYECKHU IEIeCO00Pa3HOTO MOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEJSIX COXPAHEHHSI CBOETO 37J0POBbs U OKPY)KAIOIIEH MPUPOJHON Cpeibl, 0CO3HABATh
OIMACHOCTh BO3JICHUCTBHUS Ha >KHMBBIE OPraHU3Mbl ONpPEAETIEHHBIX BEIIECTB, MOHMMAs cmbica nokaszarens [1J[K,
MOSICHATh Ha MPUMEpPax CrocoObl YMEHBIICHHs] W MPEAOTBPAILICHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YeNI0BeKa;

Uig Oo0y4arouMxcsd C OrpaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbS: YMEHHE INPUMEHSATh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

U CJENbIX M CHabOBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BATh PeNbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XUMUYECKUX (POpMyJI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
N Tema ypoka Kontpo IIpakTn Jara uudpoBbIie
n/n Bcero JIbHbIE YyecKue u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer opraaM4ecKko XUMHUH, €€ BOSHUKHOBEHHUE, 1 POIII, bubnuoreka
pa3BUTHE U 3HAYCHUE [HOK
5 Teopust cTpoeHHs OpraHMYECKUX COeqUHEHUNH A. M. 1 POIII, bubnuoreka
Bbyrneposa, €€ OCHOBHBIE ITOJIOKEHUS [HOK
[IpencraBnenue o kaaccuUKauy OpraHMYECKUX PILL, BuGmorexa
3 BemecTB. HomeHkarypa (cucremaruyeckas) u 1 110K
TpPUBMAJIbHbBIC HA3BAHUS OPraHUUYECKUX BEIIECTB
. POIII, bubnuoreka
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM PsI/T 1 110K
5 MertaH 1 3TaH — IPOCTENIINE IPENCTABUTENN 1 POIII, bubnuoreka
aJIKaHOB [HOK
N POII, bubnnoreka
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 110K
7 OTUJEeH U NPONUIEH — MPOCTEHIINE MPeICTaBUTENN 1 POIII, bubnuoreka
aJIKCHOB HOK
8 [IpakTuueckast padorta Ne 1. «IlonydyeHue sTuieHa u 1 1 POIII, bubnuoreka
W3y4YEHUE E€r0 CBOMCTB) HOK
9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. 1 POIII, bubnuoreka
IlosnydyeHne CUHTETUYECKOTO KayuyKa U PE3UHBI [HOK




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

POIII, bubnuoreka

10 TOMOJIOTHYECKUH Psll. ALIETHIIEH — MPOCTEUIIIHNI 110K
MPEACTaBUTENb AJIKUHOB
. POIII, bubnuoreka
11 Brluncienus no ypaBHEHUIO XUMHYECKON PEaKLIUU LIOK
PO, bubmnoreka
12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTh apeHOB 110K
13 ['enernueckas cBsI3b yrieBOA0POA0B, MPUHAICKAIIUX PDOII, bubmnoreka
K pa3JIM4yHbIM KJIaccam HOK
[IpupoaHbIE UCTOYHUKH YTIIEBOJOPOIOB: MPUPOIHBIN
PHp yr P PHp PBOII, bubmnoreka
14 ra3 v onyTHbIe He(TSHBIC Ta3bl, HeQTh U IPOTYKTHI 10K
e€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB: TPUPOIHBIMA
PHP yr P PHP POIII, bubnuoreka
15 ra3 v onyTHbIe He(TSIHBIC ra3bl, HeQTh U IPOTYKTHI 10K
e€ mepepaboTKu
POII, bubnnoreka
16 KonTponbHas pabota no pazaeny «YTiaeBoJ0pOab» 110K
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOJ U POIII, bubnuoreka
aTaHoj. BogopoaHas cBs3b [HOK
PBOII, bubmnoreka
18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIINKOJb U TIUIEPUH 110K
19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3UYECKHE U POIII, bubnuoreka
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE HOK
POIII, bubnuoreka
20 Anpaerunpl: GOpMaIbICTH U alleTATbICTH . AIIETOH 110K
21 OAHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIE KUCIOTHI: POIII, bubnuoreka

MYypaBbUHAs U YKCYCHAas

I[TOK




[TpakTuyeckas padora Ne 2. «CBoiicTBa pacTBopa

POIII, bubnuoreka

22 YKCYCHOM KHCJIOTBI» 1 HOK

23 CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK 1 POIII, bubnuoreka
MPEJCTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT HOK

24 Mputa Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX 1 PDOII, bubmnoreka
MOIOIIIEE NEHCTBUE HOK

o5 CrnosxHbie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX 1 POIII, bubnuoreka
KHUCJIOT. ' Maposu3 clioskHBIX 3PUPOB HOK

26 XKupsl: runponan3, npuMeHeHne, Ouogoruyeckas poiib 1 POIII, bubnuoreka
KHUPOB [HOK

7 VYrieBonbl: cocTaB, Kinaccudukaius. Bakuermme 1 PDOII, bubnnoreka
MIpeJICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapos3a HOK

28 Kpaxmai u nemirono3a Kak mpupoHbIe TTOTUMEPHI 1 ;?)LIEL bubnioreia

29 KonTponbhas pabora no paszaeny 1 POIII, bubnuoreka
«Kucnopoaconepxaiiye OpraHu4eCcKue COeAMHEHUS» [HOK

30 AMMHBI: METUJIAMUH U aHUJIUH 1 PLL, Bubnnorexa
[HOK

31 AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPraHUYECKUe 1 POIII, bubnuoreka
COEIMHEHM S, MX OMosiornueckoe 3HaueHue. [lenTuapt [HOK

39 benku kak npUpoaHbIE BBICOKOMOJIEKYIIIPHBIE 1 POIII, bubnuoreka
COEMHEHHUS [HOK

33 OCHOBHBIE NOHSITHSI XUMHH BBICOKOMOJEKYISIPHBIX 1 POIII, bubnuoreka
COEIMHEHU I [HOK

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX 1 POIII, bubnuoteka
coeauHeHuil. [1nactMaccsl, Kaydyku, BOJIOKHA [HOK

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne m/m

Tema ypoka

XapaKTepI/ICTI/IKa JCATCJIBHOCTH 06yqa10umxc51

Jara

IIo nnany | Ilo ¢pakty

Tema 1. Ctpoenue Bemecrsa (11 4.)

OCHOBHEIE CBCICHUA O CTPOCHHUHU aTOMa

[IpeacTaBnsTh CI0KHOE CTPOCHUE aTOMA, COCTOSIIETO U3 S/Ipa U 3JIEKTPOHHON 000JI0UKH.
HaxonuTe B3aUMOCBS3M MEXJy MOJIOXKEHHEM aieMeHTa B Ilepuommueckoil cucreme
J. . MenneneeBa u crpoenueMm ero aroma. dopmynuposars mnossatus «M3ortomy,
«XMMHMYECKUN JIEMEHT»: 3HaTh YPOBHU CTPOCHMUsI BELLIECTBA;

HCpI/IOJZ[I/I‘IeCKaﬂ CHUCTEMA XUMHUUYCCKHUX
OJIEMCHTOB YUCHHC O CTPOCHHUU aToOMa

3HaTh TOHATHS «BAJICHTHBIC OJIIEKTPOHBD), «DJIEKTPOHHAs KOHQUIYypalus aToMay;
(¢u3MYecKuil CMBICT TMOPSIKOBOTO HOMEpa 3JIEMEHTa, INEepUuoja, IPyInbl OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB DJIEMEHTOB B IEpHOJAaX M TIpyImax;
KIIacCU(UIIPOBATH HIEMEHTHI Ha 3JIEKTPOHHBIE ceMercTBa; COCTAaBIST 3JIEKTPOHHBIE U
JIEKTPOHHO-Tpaduueckre GopMyIbl aTOMOB s-, p- U d-3I€MEHTOB

CraHOBIICHHUE U pa3BUTHC
NIEPUOANYICCKOT0 3aKOHA U TCOpHU
XUMHUYCCKOI'0 CTPOCHUSL

OOBACHATH MNPCSANOCBUIKM PA3BUTHA NEPUOANYICCKOIO 3dKOHA U TCOPHU XHUMHYCCKOI'O
CTPOCHUS OPTaHUYCCKUX COG,HHHCHHP‘I; PpOJIb JIMYHOCTU B UCTOPUN XUMHUH; OLICHHUBATH
POJIb MPAKTUKHU B CTAHOBJICHHUU U PA3BUTHU XAUMHYICCKOM TCOPpUHN

Honnas xuMudeckas CBSI3b U NOHHEIS
KPUCTAJNIMYCCKUC PCUICTKN

XapaKkTepH30BaTh HOHHYIO CBSI3b KaK CBSI3b, BOSHHKAIOIIYIO IIyTEM OTAA4YHM WU IIpHeMa
asekTpoHOB. KitaccnpuumpoBaTe HOHBI 10 pa3sHbIM OCHOBAaHMSAM. Y CTaHaBIMBATh
3aBUCUMOCTb MEKJY THIIOM XHMUYECKOM CBSA3M, TUIIOM KPUCTAJUIMYECKOH PEILIETKH U
(U3MYECKUMH CBOWCTBaMH BEIIECTB

KosanenTtHas xuMudeckas CBs3b

OOBACHATP MHEPTHBIE CBOMCTBAa OJArOPOTHBIX TA30B OCOOCHHOCTSAMH CTPOCHHUS HX
aToma. XapaKTepu30BaTh KOBAJICHTHYIO CBsS3b KaK CBsA3b, BO3HUKAIOIIYIO 3a CHET
00pa3oBaHMs OOIIMX JIEKTPOHHBIX Map MyTeM MepeKpBIBAaHMS INEKTPOHHBIX OpOHUTaei.
KnaccuduuupoBaTh KOBaJIeHTHbIE CBS3M 10 Pa3HbIM OCHOBaHHUSIM. YCTaHABIMBAThH
3aBHCHUMOCTh MEXTy THIIOM XUMHYECKOW CBSI3M, THIIOM KPHCTAIJIMYECKOW pPEIIeTKH U
(U3MYECKUMH CBOWCTBaMH BEIIECTB

MeTtannumaeckas XUMHIECKas CBSI3b

XapaKTepI/ISOBaTB MCTAJUIMYCCKYHO CBA3b KaK CBA3b MCXKAY ATOM-MOHAMHM B METAJJIaX U
CIlIaBax MocpeACTBOM 0606H.IGCTBJ'ICHHBIX BAJICHTHBIX 3JICKTPOHOB. OOBACHATH CANHYIO
npupoay XUuMHUYCCKUX CBs3ei. YcTaHaBIMBATh 3aBUCHMOCTD MEKAY TUIIOM XHUMHYECKOMN
CBs3H, TUIIOM KpHCTaJ'IJ'IH‘leCKOﬁ PEUICTKU 1 (1)PI31/I"ICCKI/IMH CBOMCTBaMU BCIICCTB

BO,HOpO,HHaSI XUMHYCCKas CBA3b

XapakTepu3oBaTh OCOOCHHOCTH arperaTHOro COCTOSIHMSI BEIIECTB Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKUX MPEACTAaBICHUN. Y CTAHABIMBATh MEXKIIPEIMETHBIE CBS3H C
¢u3MKOM Ha ATOH OCHOBE. YCTaHAaBIMBAaTh MEXKIIPEIMETHBIE CBS3M C OHWoiornMeil Ha
OCHOBE PacCMOTPEHMsI IIPUPOJbl BOJOPOAHOMN CBS3M U €€ POJIM B OpraHU3aLuM >KUBOU
MaTepuu




ITonumepst

3HATh MOHATHUS «IIOJIUMEPBI», «IUIACTMACCHD», «BOJIOKHA», PEAKIUU MOJIMMEPH3AUU U
MOJIMKOHAEHCAIIUN

JucnepcHbie CUCTEMBI

XapakTepu3oBaTh pPa3IMYHbIE THIBI IUCHEPCHBIX CHCTEM HA OCHOBE arperaTHoro
COCTOSIHUS TUCTIEPCHOH (a3l U AUCHEPCHOHHON Cpedbl. PackpriBaTh POk pa3IMIHBIX
THUIIOB JIMCTICPCHBIX CUCTEM B XKH3HHU NPHUPOABI U 00IIeCTBa

10

[ToBTOpenue n 0600IIEHIE TEMBI
«CTpoeHHe BEecTBa

O0o00mIaTh TOHATHA «S-OpOHTANBY», «P-OpOHTANB», «d-OpOUTaIBY, «KOBAJCHTHAS
HETIOJISIpHAs CBSI3bY», «KOBAJICHTHAS IOJAPHAs CBS3b», «HOHHAS CBA3b», «BOJOPOIHAS
CBSI3bY», «METAJUIMYeCKas CBA3bY», «HOHHAS KPUCTAJUIMYECKas pelIeTKa», «aTOMHas
KPHUCTAJUIMYECKAsT ~ PEIIeTKa»,  «MOJEKYJspHas  KPUCTAUIMYECKas  pelIeTKay,
«MeTalIMyecKasi KpucTajulndeckas pemerka». OrpaHMYMBaTh HOHITHS «XHMHYECKAs
CBSI3bY», «KKPUCTAUIMYECKAs PELIETKa.

11

Konrponbnas pabora Ne 1 o Teme
«CTpoeHHe BelecTBa»

[IpoBoauTh peduiekcuio COOCTBEHHBIX IOCTIIKCHHI B TO3HAHWU CTPOCHHS aToMa M
CTPOEHUS BelllecTBa. AHAIU3UPOBAThH PE3yNbTaThl KOHTPOIbHOM pabOTHI U BBICTPaUBaTh
ITyTH JOCTHXKEHHUS JKEIaeMOro YPOBHS yCIIEIIHOCTU

Tema 2. Xumnueckue peakuuu (10 4.)

12

Knaccuukauss XAMHUYSCKUX PEaKIHi

KJ'IaCCI/I(I)I/ILII/IpOBaTL XUMHUYCCKUEC PECAKIMU 110 Pa3IMYHBIM OCHOBAHUIAM. Paznauuats
0COOCHHOCTH KJacCU(UKAIUU PEaKLUUi B OPraHUYecKOil XMMHUH. XapaKTepH30BaTh
TermoBoH 3(P(eKT XUMHUYECKUX peakIMid M Ha €ro OCHOBE pa3iuyaTh 9K30- H
SHIOTEpMHUYECKHe peaknuu. OTpakaTh TEIUIOBOH 3((EKT XMMHUYECKHX pEeaKIui Ha
IUCbME C MOMOIUBI0 TEPMOXUMHUYECKUX ypaBHEHHH. IIpoBOIUTH pacueTsl Ha OCHOBE
TEPMOXMMHUYECKHX YypaBHeHHi. HaOmromate W ONHMCHIBATH JAEMOHCTPALMOHHBINA
XMUMHYECKHH SKCTIEPUMEHT

13

CKOpoCTh XMMHYECKOH peakLuu

XapaKTepI/BOBaTB CKOpOCTh XUMHYICCKOMN peaknuun nu (I)aI(TOpBI 3daBUCUMOCTH CKOPOCTHU
XAMHYICCKON pcakuun OT HOPUPOABI pearupyrommux BCHICCTB, HWX KOHICHTpAIUU,
TEMIIEPATYpPhl, IUJIOIAAX COIPUKOCHOBEHHUA BEILIECTB. HpOBO}II/ITL, Ha6J'IIO)IaTB u
OIHMCHIBATH XMUMHUUYECKUHN

OKCIICPUMEHT C TOMOUIBIO POJHOI'O A3bIKA U A3bIKd XUMHU

14

O6paTHMOCTL XUMHUYECKUX PEaKIIUi.
XHUMHUECKOE paBHOBECUE

XapakTepu30BaTh COCTOSHHSI XHMHYECKOTO PABHOBECHS M CIOCOOBI €ro CMELICHHS.
HpeHCKaSBIBaTL HalpaBJICHUE CMCIICHUA XWUMHUYCCKOIO PAaBHOBECHA IPU HU3MCHCHUU
yCIIOBUH

NPOBEACHHS 00paTUMOI XMMHUECKOI peakiuu. ApryMeHTHPOBATh BHIOOP ONTUMAIIBHBIX
YCIOBUH TIPOBENCHMS TEXHOJIOTMYECKOTro TIporecca. Habmromate W ONMUCHIBAaTH
JEMOHCTPALMOHHBIA XUMUYECKUHN SKCIEPUMEHT

15

I'upponus

XapakTepu3oBaTh THIPOJM3 Kak OOMEHHOE B3aMMOJICHCTBHE BEIIECTB C BOJIOH.
3anuceIBaTh YPABHEHUS peakIil FUIpoin3a pa3IuuHbIX conell. PasnuuaTe ruaponus no
KaTUOHY U aHHOHy. IIpenckaspiBaTh peaknui0 Cpeabl BOJHBIX PACTBOPOB COJEH,
00pa30BaHHBIX CHJIBHBIM OCHOBaHMEM M CIabOH KHCIOTOH, CiabblM OCHOBAaHHMEM H
CHJIBHOW KHCIOTOH. PackpbiBaTh poib 00paTMMOro THAPOJIM3a OPraHUYECKUX
COCIMHEHNH Kak OCHOBBHI OOMEHa BEIIECTB B JKUBBIX OpraHM3Max M OOPaTUMOTO
rugponn3za AT® kak OCHOBBI SHEPTeTHYECKOTO OOMEHa B KHUBBIX




opraHmusmax. HpOBOL[I/ITL, HaGJ’HOZ[aTL M OIMCHIBAaTh XUMHUUYECKHUU OKCIICPUMEHT C
TIOMOIIBIO POAHOI'O A3BIKA U A3BIKa XUMHUHN

16

OKHCINTENFHO-BOCCTAHOBUTEIIBHbIC
peakun

XapakTepu30BaTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH KaK IIPOLECCHI, MPH
KOTOPBIX M3MEHAIOTCA CTENeHM OKucieHus atomoB. CoctaBuars ypaBHeHust OBP c
MIOMOIIBI0O METOAA 3JIEKTPOHHOTO OamaHca. IlpoBomuth, HaOMIOZATP M OIMCHIBATH
XMMHUYECKHH SKCIEPHMEHT C TOMOIIBIO POJHOTO S3bIKA U SA3bIKA XHUMUH

17

DNeKTpOIN3 pacIIaBOB M PACTBOPOB.
[IpakTudeckoe npuMEeHEHNE
NIEKTPOIIH3A

OmnpenensaTe TOHATHA <AICKTPOIUTB», «HEICKTPOIUTBD), («QJIEKTPOIUTHYECKAS
aucconnanusy. OopMyIupoBaTh OCHOBHBIE MOJIOKEHUS TEOPUU DIEKTPOIUTHYECKON
JVCCOIMAINH. XapaKTepH30BaTh CIIOCOOHOCTh IEKTPOINTA K AUCCONMANNN HAa OCHOBE
CTCIICHU 3JIEKTPOIUTUYECKOM JUCCOLIMALIUN. 3anuceIBaTh YpaBHEHHUS
3JIEKTPOIIUTUYECKOM

Juccouuanuy, B TOM 4YMCI€ W CTYINCHYaTOM.
JIEMOHCTPALIMOHHBIH XMMUYECKUH IKCIEPUMEHT

HaGmomate ¥ OHMCHIBATH

18

Pemenue 3a1a4 v ynpaxHeHui

PemiaTp 3a1aun 1 BBINOJIHATH yripaxxHeHus ¢popmata EI'D o Teme

19

[Mpaktuyeckas padbora Nel «Pemenue
SKCHEPUMEHTAIBHBIX 3a/1aW»

HpOBOJII/ITI:-, Ha6J'IIO[[aTI> U ONHUCHIBATh XUMHYECKHI OKCIICPUMEHT, 3alrCbIBATh
YPpaBHCHUA XUMHWYCCKUX NTPOLECCCOB

20

[ToBTOpeHue u 0000IIEeHNE TTO0 TEME
«XUMUYECKHE peaKIn»

O0o00marh 3HaHUS O KJIACCU(HUKALUU M 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX
peakuuii B OpPraHMYecCKOM W HEOpraHM4ecKod  XUMHUM. Y CTaHaBlIUBaTh
BHYTPHUIIPEIMETHBIC CBSI3U MEXKAY OPraHMYECKOW M HEOPraHMYECKOH XuMueill B CBeTe
0011ero, 0COOEHHOTO U €TUHIUIHOTO

21

Kontponpras padorta Ne 2 mo Teme
«XMMHYECKHUE PEeaKIIHn

ITpoBoanTh pedekcHio COOCTBEHHBIX MOCTIDKCHHH B TO3HAaHMU KiIAcCH(UKAIMU M
3aKOHOMEPHOCTEH  MNPOTEKaHWs  XMMUYECKHX pEakuMid B  OpPraHH4ecKod u
HEOPraHUYECKOH

XMMHUH. AHaJIM3UPOBaTh PE3YJbTaThl KOHTPOJBHOW pabOThl M BHICTPAaUBATH IyTH
JIOCTHKEHUS JKEJIAEMOIr0 YPOBHS YCIIEUTHOCTH

Tema 3. BemecTBa U ux cBoiicTea (9 4.)

22

MerTamibl

O0600m1aTh 3HaHUS M JIeaTh BBIBOABI O 3aKOHOMEPHOCTAX TOJIOKEHHUS M H3MEHEHUI
CBOMICTB METAJIJIOB B Ilepuojax u rpynmnax Ilepuoauueckoit cucremsl. XapakTepu3oBaThb
ob1ue

XMMHYECKHE CBOIICTBAa METAJIOB KaK BOCCTAHOBUTEJECH Ha OCHOBE CTPOCHHUS UX aTOMOB
U TIOJIOXKEHUS MeTal JIOB B DJIEKTPOXMMHUYECKOM psay HamnpspkeHus. IIpoBoauTs,
HaOII0AaTh ¥ OMTUCHIBATH XUMHYECKUH 3KCIIEPUMEHT C TOMOIIBIO POTHOTO SI3bIKA U SI3bIKA
XUMHU XapakTepHus3oBaTh u OIUCBIBATh KOPPO3HIO METAJIOB KaK
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBI TPOIECC M CIOCOOBI  3aIUTHl METAIIOB OT
Koppo3uu. OnuchIBaTh JEMOHCTPAIIMOHHBIN XUMUYECKHH IKCTIEPUMEHT

23

HemeTamisr

XapaKTepI/ISOBaTL O6IIII/IC XHMHUYECKHE CBOMCTBA HEMETAIUIOB KAaK OKHCIHTEICH u
BOCCTaHOBHUTEJICH Ha OCHOBE CTPOCHUSA UX aTOMOB U ITOJIOKECHNA HEMETAJUIOB B PAAY
DJICKTPOOTPULATCIbHOCTHU. Ha6J’IIOIIaTI: W OINCHIBATh XHMUYECKUU OKCIICPUMECHT C
IIOMOIIIBIO

POAHOIO A3bIKA U A3BIKA XUMHHU




24

HeOpFaHI/I‘IeCKI/Ie " OpraHn4eCKuc
KHCJIOTBI

XapakTepu3oBaTb KHCJIOTBI B CBET€ AaTOMHO-MOJEKYJSIPHOTO YYEeHHs, TEOpUH
AIEKTPOIUTUICCKON IHCCONHAINH, TPOTOHHON TeopHH. 3HATh OOIINEe XUMUYECKHe
cBoiicTBa KucIOT. [IpoBOANTH, HAOIIOAATh M ONMUCHIBATH XUMHYECKUHN SKCIIEPUMEHT C
ITOMOIIBIO0 POIHOTO S3BIKA W SI3BIKA XUMHIH

25 Heopranmueckue u opraHmdecKue OmnwuceiBaTh HeOpraHUYECKHEe OCHOBaHMUSA B cBeTe TO/I.
OCHOBaHHS XapakTepH3oBaTh CBOMCTBA OPraHWYECKUX M HEOPTraHWYECKHX  OECKMIOPOIHBIX
OCHOBAaHUH B
CBETE MPOTOHHOM TEOpUHU.
[IpoBoanTh, HAOMIONATH M OMHCHIBATH XUMHYECKUH HKCIIEPUMEHT C IIOMOILBIO POJHOTO
SI3BIKA U SI3bIKA XUMUH
26 Heoprannueckue u opraHHuecKue XapakTepu3oBaTh OpraHHYECKHE M HEOpraHudeckre amQOTepHbIE COETMHEHHs Kak
amdoTepHbIe COeTUHEHNUS BEIIIECTBA C JABOMCTBEHHON (PYHKIMEH KUCIOTHO-OCHOBHBIX CBOMCTB.
ApryMEeHTHpPOBaTh  CBOMCTBAa aMHMHOKHCIOT Kak aM(OTEpHBIX  OpraHU4ecKUx
COCIUHEHUM.
PackpriBaTh Ha OCHOBE MEXKIIPEIMETHBIX CBA3EH ¢ OHOJOrHeH polb aMHUHOKHUCIOT B
opraHu3anyy Ku3HH. [IpoBoanTs, HAOTIOAATH M ONMUCHIBATH XUMUYECKHIA SKCIIEPHMEHT C
MTOMOIIBIO POAHOTO A3bIKA U S3bIKA XUMHH
27 Comu B cBeTe TeOpUHN XapakTepu3oBaTb COJIM B CBETE TEOPHHM DIEKTPOIMTUYECKOH  JAHCCOLMUALMH.
JNEKTPOITUTUIECKOM KnaccudumupoBats comu. 3HaTh NOHATHE < KECTKOCTh BOIBD» Pasmmuare oOmiee,
JUCCOLHAIH 0COOCHHOE 1 EANHIYHOE B CBOWCTBAX CPETHHUX U KUCIBIX coseil. [IpoBoauTh, HabmoaTh
1 OIUCHIBATh XMMHYECKHH SKCIIEPUMEHT C MOMOIIBIO POJHOTO SI3bIKA M S3bIKA XUMHU
28 IMpaktryeckas padora Ne 2. «Pemenne | IIpoBoanTs, HAOMIONATh M OMHCHIBATh XUMHUYECCKUIN SKCIIEPUMEHT JUI UICHTU(HUKALIIH
9KCHEPUMEHTAIBHBIX 3a/1aW» HEOPraHWYEeCKHX M OPTaHHMYECKHUX COCTUHEHHUI C IMOMOIIbI0 KA4eCTBEHHBIX PEaKLHuii;
3aMUCHIBATh YPAaBHEHHS XUMUYECKHUX MTPOIIECCOB
29 [oBTOpenue n 0000IIEHIE IO TEME O0oOmiate 3HaHWA O KIacCH()UKAIMK BEIIECTB, WX CBOMCTBaX YCTaHABIWBATh
«BelmecTBa 1 UX CBOICTBA » BHYTPUIIPEIMETHBIEC CBA3M MEXKAY OPraHMYECKOM M HEOPraHUMYECKON XUMUEH B CBETE
00111er0, 0COOEHHOr0 ¥ €IUHHYHOIO
30 KonTponsHast padota Ne 3 mo Teme IIpoBoauTh pedIeKCHI0O COOCTBEHHBIX JOCTHKCHUN B TMO3HAHWU KiIacCH(DHUKALUU U
«BemecTBa U UX CBOICTBa» 3aKOHOMEPHOCTEl  NPOTEKaHUs  XUMUYECKUX  peakuuid B  OpPraHMYECKOd U
HEOpraHu4ecKou
XMUMHH. AHAIM3UPOBATh PE3yJIbTaThl KOHTPOJBHONH paboOTBl M BBICTpaMBATh IYTH
JIOCTIDKEHHSI JKeJIaeMOT0 YPOBHS YCTIEITHOCTH
Tema 4. Xumusi u coBpemMeHHOe 001ecTBo (2 4.)
31 XuMmIdecKasi TeXHOJIOTHSI. 3HaTh MOHATHE «XUMHYECKas TEXHOJIOTHA», OCOOCHHOCTH IPOM3BOJICTBA aMMHaKa U
ITpon3BoACTBO aMMHaKa U METAJITIOB METaJUIOB
32 Xumuueckast F[paMOTHOCTb KakK 3HaTh MAapKUPOBKU YIMAKOBOUHBIX MAaTEpUANIOB, 3JIEKTPOHMUKH, NMPOLYKTOB INUTAHHUSA,
KOMITOHEHT O0LIel KYJIbTYphI YeJIOBEKa | ITUKETOK IO YXOMIY 3a OJIeKI0H
33 IToBTOpeHue
34 Peseps










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 10 kmacc: yue6. asa oomeoopazoBat. opranusanuii / O. C. ['abpuensn, 1. T
Octpoymos, C. A. CnagkoB. Xumus. 10 knacc. ba3zoBblit ypoBeHb. YueOHUK. — M.:
IIpocsemenue, 2020

Xumus. 11 xknace: yae6. s obmeodpasosart. opranusanuii / O. C. IM'abpuensn, U. T
OctpoymoB, C. A. CnagkoB. Xumus. 10 kinacc. ba3oBblii ypoBeHb. YueOHUK. — M.:
[Ipocsemenue, 2021

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

0. C. T'abpuensia, U. I'. Octpoymos, . B. Akxcénosa, Xumus. 10 kimacc. ba3oBblii ypoBeHb.
MeTtoauueckoe mocobue.

O. C. T'abpuensn, U. B. Tpuryouak. Xumus. 10 kinace. 3a1aqauk

C. I'abpuensu u ap. Xumusd. 11 knacc. ba3oslit ypoBenb. MeTonudeckoe mocooue.

O. C. I'abpuensu, 1. B. Tpurybuak. Xumus. 11 xnacc. ba3oBbiit ypoBeHb.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

POIII, bubmuoreka [JOK






