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MOSICHUTEJIbHAS 3AITUCKA

[MporpaMma mo XMMUHM Ha YpOBHE CpexHero obuiero odpasoBaHMsl pazpaboTaHa Ha ocHoBe (DelepalibHOrO 3aKOHa OT
29.12.2012 Ne 273-@3 «O6 obpazoBanmn B Poccuiickoit @eneparmm», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS (enepaiabHOI
oOpa3oBaTenpHOH TpOorpaMMBI  cpemHero obmero oobpasoBanus (POII COO), mnpexacraBmeHHBIX B DenepanbHOM
rocygapcTBeHHOM oOpaszoBarensHOM cTanmapte COO, ¢ yuérom Konnenmmu mpenonaBaHus ydeOHOTO mpeaMera «XUMHSL» B
00Opa3oBaTenbHBIX opraHusanusax Poccuiickoit @enepanny, pean3yomnX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTrPaMMBbI, 1 OCHOBHBIX
monoxeHnit «CTpaTerum pas3BuTus BocnuTaHus B Poccmiickoit @enmepamun Ha mepuon no 2025 roma» (Pacmopspxenne
[IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMOB K pa3paboTKe MpOTrpaMMBI TI0 XUMHH, K OTPENeIeHUI0 o0mel cTpaTernu OOy4YeHHUs, BOCIIUTAHUS U
pasBUTHsL O0ydalOIIUXCSl CpeACTBaMHU ydyeOHoro mpeamera «Xumus» Juiss 10—11 xiaccoB Ha 0a30BOM YPOBHE COCTaBHIN
koHuenrtyaibusle monoxenuss GI'OC COO o B3aMMOOOYCIIOBICHHOCTH UEJNEeH, COAEpXKaHUs, pPe3yJbTaTOB OOYyYeHHs WU
TpeboBaHMUII K yPOBHIO ITOJTOTOBKH BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHue, MOJTy4aeMOoe BBITYCKHHKaMHU 00111e00pa30BaTeIbHON OpraHu3alyy, SBJIsSeTCs HeOThbeMIeMOon
4acThl0 MX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEpIIAIOIIUM STAallOM pealn3allid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE
KIIFOUEBBIX [IEHHOCTEH, MPUCYIINX LEJIOCTHON CHCTEME XUMHUYECKOTO0 00pa3oBaHMs. DTH IEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB
IpUPOJIBI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl YeIOBEKa, a TAKKe IKOJIOTHIECKH 000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO M HPUPOJHOI cpexne. Peanusyercs xumudeckoe oOpa3oBaHHE OOYUYAIOIIUXCS HA YPOBHE CPEIHEro oOIiero
00pa3oBaHusI CPEeICTBAMH Y4EOHOTO mpeaMeTa «XUMHA», COIepKaHWE M ITOCTPOSHHE KOTOPOTO ONpENeNeHBl B MPOrpaMMe 1o
XMMUH ¢ YIE€TOM Cenu(UKNA HAyKd XMMHUH, e€ 3HAUCHMS B TIO3HAHUH NPUPOABI M B MaTEpPHAILHOM KU3HHU OOIIECTBa, a TAaKXKe C
y4€ToM 0OIIMX Leieil ¥ MPUHIUIIOB, XapaKTePU3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpelHero olIero oOpa3oBaHUs B
Poccuiickoit denepanuu.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBCHHBIX HaYK UIPAeT 0COOYIO pOJIb B COBPEMEHHOH IMBUIN3ALNH, B CO31aHIH HOBOH
0a3pl MaTepHanbHON KyJabTypbl. OHa BHOCHUT CBOI BKJIaJ B (pOpMHpOBaHME PAllMOHAIBLHOTO HAYYHOTO MBILIUICHHUS, B CO3/1aHHE
LEJIOCTHOTO TPEJICTAaBICHUsI 00 OKpYKaloIeM MHpe Kak O eIMHCTBE MPUPOJBI U YeJoBeKa, KoTopoe (GopMHUpyeTcss B XMMUH Ha
OCHOBE IIOHMMAaHHMS BEIIECTBEHHOI'O COCTAaBA OKPY)KAIOIIETO MHpPA, OCO3HAHMS B3aHMMOCBA3M MEXIY CTPOCHHEM BEILECTB, MX
CBOHCTBAaMH M BO3MOXKHBIMH OOJIACTSAMH ITPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTajla HEOTBEMIJIEMOM YacCTbl0 MUPOBOU KYJIbTYpBI,
HCO6XOI[I/IMI)IM YCJIOBUEM YCIICHIHOTO TPY/Ja U )KU3HU KAXKJO0T0 YWiICHa 06IlIeCTBa. COBpeMeHHaH XUMU KaK HayKa CO3uJaaTeiibHasd,
KaKk HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHa Ha peIIeHHEe IIIOOAIBHBIX NPOOJIEeM YCTOWYHMBOTO Pa3BHUTHS 4YeEJIOBEUECTBA —
CHIPbEBOH, SHEPTETUUECKOMU, TUIIIEBOH, SKOJOTHUECKONH 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTBercTBHM ¢ OOUIMMHK IETISMH M NPHHIUIAMU CPEIHEro oOImiero oOpa3oBaHMs COJAEpPKAHUE IMpeaMeTa «XUMUD»
(10-11 kmaccel, 0a30BBI ypOBEHb M3YUCHHs) OPHEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO IIOATOTOBKY
o0ydJaromuxcs, HeOOXOIUMYIO M JUIsl BRIPaOOTKH MHPOBO33PEHYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOUEHHS B JKH3Hb COIMYMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsronMu npeaMera « XuMHs» IBISIIOTCS 0a30BbIe Kypehl — «Opranndeckas XuMus» 1 «O01ast 1 HeopraHndeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COZEp)KaHUSI KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HayKW: cuCTeMa 3HAaHUHM TI0
HEOPTaHMYECKOW XMMUH (C BKIIOUEHHEM 3HAHUH M3 0OIIeH XMMUH) U OpraHHYecKod XuMuH. @OpMHUPOBaHUE JAaHHON CHCTEMBI
3HAaHUH NPHU M3YYEHUH TIpenMeTa 00ecredrnBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOT000pas3ws BEIIECTB HA OCHOBE OOIMINX
MOHSTHH, 3aKOHOB U TEOPUNA XUMHUH.

CtpykTypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckass XUMUs» cHOpMUPOBaHA B
IporpaMMe IO XWMHH Ha OCHOBE CHCTEMHOTO TOAXOJa K M3YYEeHHIO y4eOHOTro Marepuaia M OOYCIOBIE€HAa HCTOPHYECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUH Ha ONpPENeNIEHHBIX TEOPETUUECKUX YPOBHSAX. Tak, B Kypce OpraHM4ecKOl XMMHH BEIlecTBa
paccMaTpuMBalOTCSi Ha YPOBHE KJIACCHMYECKOM TEOpPHM CTPOCHHS OpraHMYeCKMX COEAMHEHWH, a Takke Ha YpPOBHE
CTCPCOXUMUICCKUX U DJICKTPOHHBIX Hpe]lCTaBJ'IeHI/Iﬁ O CTPOCHUHN BCIICCTB. CBeJleHI/ISI 00 N3Yy4a€MBIX B KypC€ BCHICCTBAX HAIOTCA
B Pa3sBUTUH — OT YIJIEBOJOPOIOB JI0 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHnyeckoil XUMHH IOIy4atoT
pasBuTHE c(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHus IEPBOHAYAIBHBIC MPECTABICHNS O XMMHUUECKOH CBSI3H,
KJ'IaCCI/I(i)I/IKaHI/IOHHBIX IIpU3HAKax BEHICCTB, 3aBUCUMOCTH CBOWCTB BEOICCTB OT UX CTPOCHUA, O XHUMHUYECKOMN peakuuun.

[Tox HOBBIM YyTTIOM 3peHHUS B MpeaMeTe «XUMIsD 0a30BOr0 YPOBHS pacCMaTpHUBAETCS M3yUEHHBIH HAa YpOBHE OCHOBHOTO
o01ero o0pa3oBaHMsl TEOPETUUSCKUH MaTepHan U (haKTOJOIMYECKUE CBEICHHSI O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOIias u HeopraHW4eckas: XMMHUsD OOYyYaloIIMMCsl IPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE
MEPHUOANIECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTMYECKUX IMO3HMLUH, TIyOXe IMOHATh MCTOPUYECKOE H3MEHEHHE
(G yHKIUH 3TOro 3aKOHa — OT 0000mIaroIICH 10 00BIICHSIOUICH U MPOrHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUM, CBOWCTBAX M NPHUMEHEHUH, a TAKXKE O
XMMHUYECKUX PEaKNMAX, UX CYINIHOCTH M 3aKOHOMEPHOCTAX HPOTEKaHWs AOMouHseTcst B Kypcax 10 u 11 xiaccos aneMeHTamu
COJeprKaHMsl, IMEIOIINMH KyJIbTYPOJIOTHIECKUI 1 MPHUKIAIHON XapakTep. DTH 3HaAHMS CHOCOOCTBYIOT IIOHHUMAHUIO B3aUMOCBSI3H
XMMHH C IPYTMMHU HayKaMH, PacKpBIBAIOT €€ POJib B NO3HABATENIBHOM M MPAKTUYECKOM JeITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YB@KEHHS K MpOLECCy TBOPYECTBA B OONACTH TEOPHHM W MPAKTHUECKUX NPHIOKECHHM XHUMHH, IOMOTAIOT



BBIITyCKHUKY OpPHUEHTHPOBAThCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MHPOOJIEMaxX, CBA3aHHBIX C XHMHUEH, KPHUTHUECKH
OCMBICJIMBATh MH(POPMAIMIO ¥ NPUMEHSTH €€ JJIsl MONOJIHEHHS 3HAHUH, PEICHUS MHTEUICKTYaJbHBIX W KCIIEPUMEHTAIbHBIX
HccIe0BaTeIbCKUX 3a1ad. B nenoM copepxanue yueOHOro npenmera « XUMHsS» AaHHOTO YPOBHS M3y4EHUsl OPHEHTHPOBAHO Ha
¢dopmupoBaHne y 00ydJarOMHUXCS MAPOBO33PEHICCKON OCHOBHI ISl TIOHUMAaHUS (IIIOCOPCKUX MAEH, TAKMX KakK: MaTepHalbHOE
€ANHCTBO HEOPTaHMYECKOTO U OPraHMYECKOTO MHpa, OOYCIOBICHHOCTH CBOMCTB BEUIECTB WX COCTaBOM M CTPOCHHEM,
M03HABAEMOCTh NPUPOJHBIX SBJICHUH IYyTEM OSKCIIEPUMEHTa M pEIICHHS IPOTHBOPEYMI MEXAY HOBBHIMU (akrtamu W
TEOPETHYECKUMH NPEINOCHUIKAMH, OCO3HAHNE POJIM XHMHUH B PEIICHUH SKOJIOTHYECKUX MPOOIIeM, a TakxkKe MpolieM cOepexeHns
9HEPTeTUYECKHX PECYPCOB, CHIPbS, CO3/IaHNS HOBBIX TEXHOJIOTHI N MAaTePHAJIOB.

B miaHe pemeHust 3amad BOCIMTAHUS, Pa3BUTUS M COLMANN3AIMU OOYYAIOIIMXCS NPUHSATHIE NPOIPAMMOH 10 XUMHHU
MOJXOBI K ONPEICIICHNUIO COAEPKaHUsI U MOCTPOSHHUS MpeAMEeTa MpeayCcMaTpuBaoT (HOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX
JIEUCTBUH, IMEIOLTNX 0a30BOE 3HAUCHUE [UIS PA3IMYHBIX BUIOB JICSATENBHOCTH: PEIICHHS IPOOIIeM, TIOMCKa, aHaIu3a 1 00paboTKH
nHdopmanuy, HEOOXOAUMBIX AJsI MPUOOPETEHHs OIbITa NMPAKTUYECKOH M HCCIEIO0BATElIbCKOW AEATeNbHOCTH, 3aHUMAaIoLIeH
Ba2)XKHOE MECTO B TO3HAHUU XUMHUH.

B npakTnke mpenogaBaHUs XMMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, TaK M HA YPOBHE CPEIHETO OOIIEro
00pa3oBaHys, IPH ONPENEICHUN COJCP)KAaTEIbHON XapaKTEPUCTUKHU LENeH M3y4eHHs IpeIMeTa HallpaBiIeHHEM NIePBOCTEICHHON
3HAYUMOCTHU TPAAMLHOHHO NPU3HAETCS POPMUPOBAHHE OCHOB XMMHUYECKOIl HAYKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPAKTUYECKOIl NEesATeTbHOCTH YeJOBEeKa M KaK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C METONMUYECKOW TOUKHU 3pEHHS
TaKOH IOIXO0JI K OTIPENICNICHNIO TIeTIeH N3ydeHHsI TIPpeIMETa SBISIETCS BIIOJTHE OIPaBIaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMM LEJIAMHU H3y4deHHs IpeaMera «Xumus» Ha 6asoBoMm ypoBHe (10 —11 xi.)
ABJIISIFOTCA

e  (opMHpOBaHHE CHCTEMBI XHMHUUECKUX 3HAHUH KaK Ba)KHEHIIEH COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, B
OCHOBE KOTOPOH JIeXKaT KIFOUEBBIC MOHATHA, (yHIAMEHTANbHBIE 3aKOHBI M TEOPUH XHMHUH, OCBOCHME SI3bIKa HayKH,
YCBOGHUE M IOHUMAaHHE CYIIHOCTH JOCTYIHBIX OO0OOIIEHHI MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C
UCTOpHEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opMHpOBaHHME W pa3BUTHE INPEICTABICHHH O HAayYHBIX METOJaX IO3HAHWS BEIIECTB M XHMHYECKHX pPEaKIHH,
HCO6XOILI/IMI)IX JJIsL HpI/IO6peTeHI/IH yMeHI/Iﬁ OPUCHTHUPOBATLECA B MHUPE BCIICCTB U XUMHUYCCKUX HBHeHHﬁ, HUMCIOIIUX
MECTO B IIPUPO/IE, B TPAKTUUECKON U NMOBCEIHEBHOM KU3HU;

® Da3BUTHE YMEHHH M CIIOCOOOB [IESITEIFHOCTH, CBSI3aHHBIX C HAONIONEHHEM U OOBSCHEHHEM XHMHUYECKOTO
SKCIIEPUMEHTA, COOIIOACHUEM MTPABHII OE30MMaCHOTO OOPAIIEHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LEJIEeH U 3aa4 U3ydeHUs NIpeMeTa B IPOrpaMMe 10 XMMHUM YTOUYHEHA
U CKOPPEKTHpOBaHa B COOTBETCTBHHM C HOBBIMH NPHOPHUTETAaMH B CHCTEME cpegHero obmiero obOpasoBanms. Ceromns B
NIPENo/iaBaHUM XMMUHM B OOJIBIIEH CTENEHHM OTHAETCSl IMPEANOYTEHHE NPAKTHYeCKOH KOMIIOHEHTE COAEpXKaHus oOydeHus,
OpPHEHTHPOBAHHOW Ha IOATOTOBKY BBIMYCKHHMKa O00Ie00pa30BaTeNbHONW OpraHu3allMu, BIaJCIOLIero He Ha0opoM 3HaHWM, a
(YHKIIMOHAIEHON TPaMOTHOCTEIO, TO €CTh CIIOCO0aMH M YMEHHSAMH aKTHBHOTO MOJYYSHHS 3HAHWH M IPUMEHEHHUS X B peabHON
KW3HU JUISl PEIICHNS TPAKTHUECKHUX 3a7ad.

B cBs31 ¢ 9THM 1IpH U3y4YeHUH npeaMeTa « XUMUs TOMUHHPYIOIee 3HaUeHHEe IPHOOPETAI0T TAKKE LIEJIN U 33/1a4H, KaK:

ajanraius o0ydJaroIuXxcsi K yCIOBHSIM JUHAMUYHO Pa3BUBAIOLIErocsi MUpa, (JOPMUPOBAHUE UHTEIUIEKTYAILHO Pa3BUTOM
JIMYHOCTH, TOTOBOIM K caMO00OPa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIEHOMY TNPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYallusAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUEM,

(dhopmupoBaHre y 00ydJaroNIuXcs KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIMH), UMEIONINX YHUBEPCAILHOE 3HAYCHHE
JUISl Pa3NIMYHBIX BUJIOB JIESTEIBHOCTH: PEUICHUs NMpoOJieM, MOWCKa, aHalu3a M 00pabOoTKH MH(OpMAIMH, HEOOXOIMMBIX JUIS
NIPUOOPETEHHS ONBITA JESTENBHOCTH, KOTOpas 3aHMMAaeT BaXKHOE MECTO B IO3HAHMM XMMHH, a TaKXKe JUIS OLECHKU C MO3HMLUH
9KOJIOTHYECKOHW 0€30IacHOCTH XapaKTepa BIMSHUS BEMIECTB M XMMHUYECKHX MPOIIECCOB Ha OPraHM3M YEIOBEKa M MPUPOJHYIO
cpeny;

pa3BUTHE NO3HABATEJIFHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs: crocoOHOCTH
CaMOCTOATCIIBHO HpI/IO6peTaTB HOBBIC 3HAHHA IO XUMHH B COOTBETCTBHHU C KXHW3HCHHBIMU HOTp€6HOCT$[MI/I, HUCIIOJIB30BATh
COBpEMEHHBIE WH()OPMALMOHHBIE TEXHOJIOTWH /I TOMCKa W aHajuu3a Yy4eOHOW W HaydHO-TIOMYJSAPHOM WH(popManun
XMMHUYECKOTO COJICPKaHNU;

(opMHpOBaHHE M pPa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHS, HaOJII0AaTeIbHOCTH,
COOpPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOOMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUH U MPOBEACHUN X MMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHKHE y o0ydaromuxcs yOexIEHHOCTH B 'yMaHUCTUUECKON HANpaBICHHOCTH XHUMUH, €€ BAXKHOM POJIM B PELICHUH
rI00adbHEIX MPOOJIEM PAlMOHATBHOTO IPHPOAONOIB30BAHMS, IIONMOJHEHUSI HHEPreTHUECKHX PECYpCOB U COXPAaHEHUS
MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO OTHOIICHHWS K HPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKE
NPUOOPETEHHs OIBbITa HCIOJIb30BAHMS IOJTYYEHHBIX 3HAHUH JJISI MPHUHSATHS TPAMOTHBIX PEIICHWH B CUTYalUsX, CBS3aHHBIX C
XMMHUYECKUMHU SIBICHHUSIMU.

B yueOGHOM maHe cpemHero o0Iero oOpa3oBaHUs MpeAMET «XHUMHsS» 0a30BOTO YPOBHS BXOJIUT B COCTaB MPEAMETHON
obnactu «EcTecTBEHHO-HAYYHBIE ITPEAMETHI.



OO01mee 9rcio 9acoB, OTBEAEHHBIX IS MU3YYCHUsT XUMHH, Ha 0230BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, COCTaBIISIET
68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11 knacce — 34 yaca (1 yac B Henenio).
COJAEPXAHUE OBYUEHUSI

10 KJIACC
OPITAHNYECKAS XUMHUSA

Teopernueckne 0CHOBBI OPraHUYECKOI XUMHHU

IIpeamer opraHuueckoi XuMUM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE B MOJyYCHUH HOBBIX BELIECTB M MaTepHAaJIOB.
Teopus crpoeHms opranmdeckux coeamHeHut A. M. bytnepoBa, e€ ocHOBHble moNOXeHUS. CTPYKTYpHBIE (QOPMYIIBI
OpraHMYECKHX BellecTB. ['oMoisorusi, n3omMepus. XuMHUYECKasl CBSI3b B OPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KpaTHBIE
CBSA3H.

IIpencraBnerne o  Ki1accUUKAIMK  OPraHWYECKHMX  BemlecTB. HOMEHKIaTypa  OpraHHYECKHX  COCIMHEHHH
(cucremarnueckas) ¥ TPUBHAIBHBIC HA3BaHUS BAXHEHIIINX MPEICTaBUTEIICH KIACCOB OPTaHNIECKHX BEIIECTB.

OKcIepUMeHTaJIbHbIE METOJbl M3Y4YEeHHS BEIIECTB M WX NPEBpaleHMI: O3HAKOMJEHHE C 0Opas3laMH OpPraHHYEeCKHX
BEIIECTB M MaTepHalaMH Ha MX OCHOBE, MOJEIUPOBAHUE MOJEKY]d OpPraHMYECKHX BEIIECTB, HAOMIOAEHHE M OIMCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB 10 ITPEBPAIIECHIIO OPTaHWIECKUX BELIECTB IIPY HarpeBaHUH (IIaBICHUE, OOyTIMBaHUE W TOPCHNE).

Yraesoaopoas!

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUH psiJl. MeTaH U 9TaH — NPOCTeHIIne MPEACTABUTEH ANKaHOB: (U3UYECKUE U
XMMHYECKHE CBOMCTBA (peaKknny 3aMEIICHNs ¥ TOPEHNUS ), HAXOXKACHHE B IPUPO/IE, OTyIeHUE 1 IPUMEHEHNE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psil. OTWICH W TPONWICH — MPOCTEHININE MPEACTABUTEIHN AJIKEHOB!
¢du3nYecKkue U XMMUUYECKHE CBOWCTBA (PEaKLMK TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUIPATALINY, OKUCICHUS U MTOJMMEpPU3alnH),
MOJTyYeHHE W IPUMEHEHHE.

AnkamueHel: OyrammeH-1,3 wu MeTwiOyrammeH-1,3: cTpoeHHe, BaKHEHIIHE XHUMHYCCKHE CBOWCTBA (peaxIus
nonuMepu3anun). IlomyyeHne CHHTETUYECKOTO KaydyKa U pE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUH psAA. ALETHICH — MPOCTEHIINN MPEeACTaBUTENb aJIKUHOB:
COCTaB, CTPOCHHUE, (U3NYECKNE W XMMUYECKHE CBOMCTBAa (peakiuy THUIPHPOBAHWS, TaJIOTEHUPOBAHMSA, THPATalliH, TOPEHUS),
MOJIydEeHHE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHue, GpU3NUECKHE W XUMHYECKHE CBOWCTBA (pEaKkIMM TaJOT€HUPOBAHMS M HUTPOBAHUS),
MOJTy4eHHE M TpUMEHEHHe. Tonyon: cocmas, cmpoeHue, Qusuueckue u Xumudeckue Ce0Ucmed (peaxyuu 2anio2eHuposanus u
HUMpOBanus), noryuenue u npumenenue. TOKCHIHOCTH apeHOB. [ 'eHeTHUecKas CBsI3b MEXIY YTI€BOIOPOAAMH, IPHHAIIIECKAITIMHI
K Pa3IMYHBIM KJIaccaM.

[TpuponHble MCTOYHUKHU YTIIEBOJOPONOB. [IpupoaHslil Ta3 1 nonyTHeIe HeTAHBbIE ra3bl. HedTh U €€ mponcxoxaeHue.
Crioco05! IepepaboTKH HeTH: IeperoHKa, KPeKHHT (TepMHYECKNH, KaTaTMTHIeCKUH ), miuponn3. [IpoaykTsl nepepadoTku HedTH,
UX MIPUMEHEHHE B IPOMBIIIUIEHHOCTH U B OBITY. KaMEeHHBIH yrois ¥ MpOAyKTHI €To nepepadoTKH.

OKcIepuMeHTaIbHbIE METO/IBI U3YUEHUS BEIECTB M X MPEBpaIleHHH: 03HaKOMJICHHE ¢ 00pa3aMy IIaCTMAcC, KayIyKoB
n pe3uHbl, kowiekunu «HedTb» u «YTomb», MOJETMpOBaHHE MOJIEKYJ YIJIEBOJOPOIOB M TaJOr€HONPOU3BOIHBIX, TPOBEICHHUE
IPAaKTUYEeCKOi pabOoTHI: MOTydeHHe ITHIICHA M H3Y9YEeHHE €r0 CBOHCTB.

Pacuétnrle 3amaun.

BrrunciieHus Mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00béMa, KOJIMYECTBA MCXOMHOTO BEINECTBA WM MPOIYKTa
PEaKIMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MM MIPOAYKTOB PEAKIIHN).

Kucnopoacoaep:xaiine oprannyeckue coeJuHeHUst

[IpenensHBIC OAHOATOMHBIE CHHMPTHI. METaHON M 3TAaHON: CTPOCHHE, (PU3UUECKHE W XUMHUYECKHE CBOWCTBA (PEakKIuH C
aKTUBHBIMH METaJNIaMH, TalIOTCHOBOIOPOJIAMH, TOPCHHUE), NMpPHMEHEHHE. BOMOpOIHBIE CBSA3M MEXIY MOJICKYJIAMH CIIAPTOB.
JlelicTBMEe METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOTroaTOMHBIE CIUPTHL. DTUICHTIUKOIb U TNINIEPUH: CTpOeHHE, (PHU3NIECKUE U XMMHIESCKIE CBOMCTBA (B3aMMO/ICHCTBHE
CO MIEIOYHBIMHI METAJJIAMHU, KAYeCTBCHHAsI PEaKIUsl Ha MHOTOATOMHBIC CIIUPTHI). JlelicTBHE HA OPraHU3M 4YeioBeKka. [IpumeneHue
TIIUICPUHA U STUICHT KOS,

DeHOT: CTPOCHHUE MOJIEKYITBI, PU3NISCKUE M XUMUIECKHe cBOHCTBA. TokcnIHOCTh eHoma. [Ipumenenue genona.

Anpnerunsl U xkemonsl. DopManpaeru, aneTambACTHI CTPOCHHE, (DU3UYECKAEC M XUMHYCCKHE CBOWCTBA (peakiuu
OKUCIICHHS U BOCCTAHOBJICHUSI, KAYECTBEHHBIC PEAKIINHU), TOTYICHUE U IPUMCHCHUE.

OmHOOCHOBHBIC TIpe/ENbHBIE KapOOHOBBIE KHCIOTHL. MypaBpHHAasS M YKCYCHas KHCJIOTHI: CTpOSHHE, (pu3myeckue u
XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TS KJlacca KHCIIOT, PEakIis dTepUPUKaIINN), TOTyIeHHe U puMeHeHne. CTeapuHOBas
U OJICMHOBAas KUCJIOTHI KaK IMPEICTABUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mbla KaK COJHM BBICIIMX KapOOHOBBIX KHUCIIOT, MX
MoOIoIIee JEUCTBHE.

Crnoxueie 3Qupbl Kak TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['MaAponn3 cloXHBIX 3¢upoB. Xupbl. I'maponus Kupos.
[Ipumenenwue xupoB. bronornveckas poJb JKAPOB.



YrieBoapl: cocTaB, KiaccHupUKaIUs yrieBoaoB (MOHO-, U- W TMOJIMCaXapuipl). I'oK03a — MpOCTEHIIMI MOHOCAXapHI:
0COOCHHOCTH CTPOEHHS MOJIEKYJIbI, PU3HYECKUEe U XMMHUYECKHe CBOicTBa (B3aumozeiictue ¢ ruapokcunoM memu(1l), okncnenne
aMMMaYHBIM pacTBOpoM okcuza cepedpa(l), BoccraHoBieHHe, OpOKEHHE TJIOKO3bl), HAXO0XKICHUE B INPHUPOAE, NMPUMEHEHHE,
6uonorundeckas pois. PorocunTe3. PPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman n memmono3a Kak mpuponHble moiauMepbl. CTpoeHHe Kpaxmana M HeNIroio3bl. PHU3nYecKhne W XUMHYIECKHUE
CBOMCTBA KpaxMaia (TUAPOIN3, KaUeCTBEHHAs PeaKIsl ¢ HOJI0M).

OKCHEpUMECHTAIBHBIE METOABl M3YYCHHs BEINECTB W WX IPEBPAIICHWN: NPOBEACHHE, HAONIIOACHHE W ONHCAHHUC
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAUECTBEHHBIE PEAKIMN OJAHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOJIA OKCHIOM
menu(Il)), MHOrOaTOMHBIX CHUPTOB (B3amMmopelcTBue miMuepuHa ¢ rtuapokcuaoM wmeau(ll)), ambnerumoB (okucneHue
aMMMauHBIM pacTBopoM okcuaa cepedpa(l) m runmpoxcunom menu(ll), B3amMonelcTBHE Kpaxmaia C HOJOM), IPOBEICHHE
MIPaKTUIeCKOil pabOTHI: CBOICTBA pacTBOPa YKCYCHON KHCIIOTEI.

Pacuérnble 3anaumn.

BrluncieHust o ypaBHEHHIO XHMHYECKOH peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BEIECTBA WM HPOJIYKTa
PEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJJHOTO U3 HCXOMHBIX BEIIECTB MM HPOJYKTOB PEAKIIHH).

A3zoTcozepKalue OpraHu4ecKiue COCTUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckue coeAnHeHus. Pusnyeckne U XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha
IpUMepe TIHIKHA). bruonoruueckoe 3HaueHue aMUHOKUCIIOT. [lenTumpt.

benku kak mpupoIHBIE BBHICOKOMOJCKYJSIPHBIC coenuHEHUs. [lepBHuHas, BTOpWUYHAs M TPETHYHAS CTPYKTypa OCIIKOB.
XuMHUYeCcKUe CBOIcTBa OEIKOB: THIPOJIN3, IeHATypalis, KaueCTBEHHBIC PEaKIMK Ha OCJIKH.

3KCHepI/IMCHTaJ'H)HI)Ie METOAbI M3YYCHHSA BCHICCTB U UX npeBpameHHi&: Ha6mo;:[eH1/1e " OMMMCAaHUE ACMOHCTPALIMOHHBIX
OTIBITOB: ICHATypanus OEIKOB IPH HArPEBaHNH, [IBETHBIC PEAKIINH OEIIKOB.

BbicokoMoIeKyIsIpHBIC COCTHHEHUS

OCHOBHEIE TOHSATHS XHMHUH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁZ MOHOMEp, HNOJUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb
MOJIMMEpH3alMY, CpedHss MoOJeKyJsipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMONEKYISIPHBIX COCIUHEHUH —
MOJMMEPH3aLHs U MOJUKOHIEHCALUS.

OKCHEepUMEHTAIBHBIE METO/Abl M3YUEHHsl BEIECTB W MX MNpPEBpAIlCHUH: O3HAKOMIJIEHHE C 00paslaMu NPHPOAHBIX H
HUCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexIpeqMeTHBIE CBSI3H.

Peanuzaiuss MEXIpEIMETHBIX CBA3eH INpH H3YYCHWH OpraHmdeckodl xmmum B 10 Kiacce OCYIIECTBISIETCS dYepes
HCIIOJIb30BAHUC KakK O6I.[II/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHﬂTHﬁ, SABJIIAOINIUXCSA CUCTEMHBIMU JI1 OTACIBbHBIX
MIPEJIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-Hay4HbIE TIOHATHS: SBICHWE, Hay4HbBIH (aKkT, THUNOTE3a, 3aKOH, TEOpHs, aHajlu3, CHHTE3,
kiaccudukanys, NepuoJUIHOCTh, HAOII0ICHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOISIMPOBaHHE.

®duznka: MaTtepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJEKyJa, PHEPreTHUECKHH YpOBEHb, BEIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHE BEUIECTBa, (PM3MUECKNE BETUMINHBI M €IUHUIIBI UX N3MEPEHUSI.

Buosnorusi: kiaerka, opranu3M, 6uocdepa, 0OMEH BEIIECTB B Opranu3Me, OTOCHHTE3, OMOIOTHUECKH aKTHBHBIC BEIIECTBA
(Genxw, yrieBoJbl, )KUPHI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

Texuomorus: MAMIEBBIE TIPOAYKTBI, OCHOBBI PAOHUOHAIBHOIO THUTAaHWUA, MOIOMUE CPEACTBA, JICKAPCTBEHHBIE H
KOCMETHYCCKHUE TTpErapaThbl, MAaTCpHUAJIbI U3 HCKYCCTBECHHBIX U CHHTECTHYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKAS XUMUSL

TeopeTnueckne 0CHOBbI XUMHUH

XuMU4ecKui neMeHT. AToM. Sapo aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKa. DHEPreTUYeCKUe YPOBHH, MOJYPOBHHU.
AToMHBIE OpOHTANH, S-, P-, d- 3IeMeHThI. OCOOCHHOCTH pactpeeIICHHS JIEKTPOHOB M0 OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeTHIPEX TIEPUOJIOB. DIIEKTPOHHASI KOH(PUTYpAIHsi AaTOMOB.

IMepnogndeckuii 3axon u [lepuoauueckas cuctemMa xuMuieckux aneMeHToB J[. 1. MenzaeneeBa. CBs3b EpUOAUIECKOTO
3akoHa u Ilepuognueckoit cucrembl xumudeckux siaemeHToB JI. M. MenpaeneeBa ¢ COBpEMEHHON TEOpPHEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHCHHUSI CBONCTB XUMHUYCCKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEHICCTB IO TPYIIaM U
neprofaM. 3HaueHHE TIEPUOMIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHre BemecTBa. XUMHUYECKas CBS3b. BUIBI XMMHUYECKON CBs3M (KOBAaJIEHTHAs HEMOJSAPHAS W TOJSApHAS, MOHHA,
MeTaJuindeckas). MexaHu3Mbl 00pa30BaHMs KOBaJCHTHOW XHUMHYECKOH CBsS3M (OOMEHHBIH M JIOHOPHO-aKICTITOPHBIN).
BomoponaHas cBsi3b. BaeHTHOCT. DeKTpooTpUIiaTebHOCTh. CTeneHb OKUCIIeHUs. VIOHBI: KAaTHOHBI U aHUOHEI.

BemectBa MOJEKYJISAPHOTO ¥ HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH TIOCTOSHCTBA COCTaBa BeIIeCTBA. WITBI
KPUCTANTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THUIA KPUCTAIIMUECKON PEILIETKHU.

[TonsiTue o aucnepcHbIX cucteMax. ICTUHHBIE M KOJUIOMAHbBIE pacTBOPbL. MaccoBasi 10Ji BEILIeCTBa B PACTBOPE.



Knaccupukanus HeopraHWYecKUX coequHeHuid. HoMeHkmaTypa HEOpraHMYeCKHX BemlecTB. | eHeTHdecKas CBS3b
HEOPraHUYECKUX BEIIECTB, MPUHAICKAIINX K Pa3IMYHBIM KIIaccaMm.

Xumuueckas peakius. Kiaccupukaiys XUMHUYECKHX PEaKIMid B HEOPraHUYECKOM W OpPraHMYeCKOW XHWMHUU. 3aKOH
COXPaHEHMsI MACChl BELLIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPT UM [IPU XUMUYECKUX PEAKIUIX.

CKOpoCTh peakiuu, €€ 3aBHCHMOCTh OT pasIHUYHBIX (akTopoB. OOpaTHMble peaknud. XHWMHYECKOe DPaBHOBECHE.
DakTOpbl, BIUAIOLIME HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle [atenne.

Onexrponurndeckas aucconnanys. CHibHbIE W cia0ble 3JeKTpoiuThl. Cpema BOTHBIX PAcTBOPOB BEIUIECTB: KHCHAs,
HEUTpasbHasi, LENT0YHAs.

OKUCTUTENHEHO-BOCCTAHOBUTENbHBIC PEAKIUH.

DKCIEePUMEHTAIBHBIC METOBI U3YYCHHUS BEIICCTB U MX MPEBpAIllCHUA: JeMoHcTpanus Tabmul «[lepuoandeckas cucrema
xuMudeckux 3neMeHToB J[. V. MeHzneneeBa», W3ydeHHE MOJENEH KPUCTAJUIMYECKUX PEIMIETOK, HAONIOJCHHE M OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIA00OPaTOPHBIX OMBITOB (Pa3lIOKCHHUE MEPOKCHIA BOJOPOJA B MPUCYTCTBHU KaTalU3aTOPa, OMPEICICHUE
Cpelbl PacTBOPOB BEIECTB C MOMOINBI0 YHUBEPCATBHOTO MHIUKATOPA, PEAKIUH HOHHOTO OOMCHA), MPOBEJCHUC MPAKTUICCKOM
paboThl «BiusHNe pa3nuIHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIumy.

Pacuérnble 3agaun.

Pacuérsl 0 ypaBHEHMSIM XUMHUYECKUX PEAKLUU, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM
TIOHSITHSI «MAcCOBast 10JIsl BEIIECTBAY.

Heoprannueckasi Xumust

Hemeramnsl. Ilonoxenue HemeramioB B Ilepuomuueckoil cucreme xumudeckux sineMmeHroB JI. M. MenpaeneeBa u
0COOEHHOCTH CTpOeHMs aToMOB. DHU3HUECKUE CBOMCTBa HEMETAJUIOB. ANJIOTPONMS HEMETAIOB (Ha IpUMepe KHUCIOPOaa, CephHl,
¢docopa u yriepona).

X7UMUYecKne CBOWMCTBA BAXKHEWIIMX HEMETAUIOB (TaJOTEHOB, cephl, a3oTa, (ocdopa, yriepoma W KpeMHHS) H X
coeMHEeHUH (OKCHUIOB, KHCIOPOACOACPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUIA).

[IpumeHeHre Ba)KHENIINX HEMETAJUIOB U UX COEIMHEHUI.

Mertamner. [Tonoxxenune meramnos B [leproandeckoii cucremMe xummdeckux sneMeHToB [. . MennemneeBa. OcoOeHHOCTH
CTPOEHHSI DJISKTPOHHBIX 000JOYeK aroMoB MerauioB. OOmume Qusnyeckue cBoiictBa MeTawioB. CIUlaBbl METaJUIOB.
DNEKTPOXUMHYECKHH PsIJl HANPSDKEHUH METaJUIOB.

XuMudeckne cBOMCTBa BAKHEHIIINX METaJUIOB (HATPHUH, KaJIHii, KaIbIUi, MATHUH, aTFOMAHUH, IIMHK, XPOM, JKEJIe30, MEIb)
U UX COEIUHEHMUII.

OO011re criocoObI MOTYUCHUS METAIOB. [[pUMEHEHHE METAJUIOB B OBITY U TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOJbl U3YyYEHHs BEIIECTB M WX NPEBPALICHUN: M3yY€HUE KOJUIEKIMH «MeTaibl U CIIaBbD»,
00pa3IoB HEMETAJUIOB, PEIICHHE IKCICPUMEHTAIBHBIX 3a7ad, HaOJII0JeHUEe U ONHCaHWe JEMOHCTPAIOHHBIX H JIa00OPaTOPHBIX
OTIBITOB (B3aMMOJICHCTBUE THAPOKCHAA AJIOMUHHUS C PacTBOpaMH KHUCIOT U Imelioueld, KadyeCTBEHHbIE PEaKIMd Ha KaTHOHBI
METaJIJIOB).

Pacuérnble 3agaun.

Pacu€rbl Macchl BellecTBa WM 00bEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BbEMY OJHOTO M3
YYaCTBYIOIIHX B PEAKIMH BEIIECTB, pacu€Thl MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMK, €CIIA OJTHO M3 BEIICCTB
HMMEET PUMECH.

XuMus ¥ ’Ku3Hb

Ponp xuMuun B 00ecTieueHUN IKOJIOTUIECKOM, SHEPTeTUIECKON U MUIIEBOW 0€30MacHOCTH, Pa3BUTUN MeauIuHbL. [loHsATHE
0 Hay4HBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKLIUH.

[pencraBnenns 06 OOIUX HAYYHBIX MPUHIIMIIAX TPOMBIILICHHOTO MTOTyYCHHS B)KHEHIIINX BEIICCTB.

UenoBek B MUPE BEIIECTB M MATEPUANIOB: BaXKHEHIIINE CTPOUTEIbHBIC MaTEpHalIbl, KOHCTPYKIITMOHHBIE MaTEPHAIIbI, KPACKH,
CTEKJIO, KepaMHKa, MaTepUaIIbI IJIs DJIEKTPOHUKH, HAHOMAaTepHAaIIbl, OpTaHMYECKUE U MUHEPaIbHbBIE YI0OPCHMS.

XuMus W 3I0pOBbE UEIOBEKA: TMpaBHJA WCIOIB30BAHUS JICKAPCTBEHHBIX IIPEMApaToB, IpaBHia OE30IacHOTO
HCTIOJIb30BaHUS MIPETMapaToB OBITOBOW XUMHUH B MIOBCETHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmzanus MeXnpeaAMETHBIX CBS3eH NMpH M3ydeHWH OOIIed M HEeOpraHWYecKod xumum B 11 Kimacce OCYIIECTBIIIETCS
Yyepe3 UCIONIb30BaHUEe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MMOHATUH, SBISIONIMXCS CUCTEMHBIMHU JIJISI OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOurre ecTeCTBCHHO-HAYYHBIC MOHATH: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TCOPUS, aHAIU3, CHUHTE3, KJIACCHU(DUKAIIWS,
MIEPUOTUIHOCTD, HAOIIOJICHUE, SKCIICPUMCHT, MOJICITHPOBAHUE, U3MEPCHUE, SBJICHUE.

®usuka: Marepus, dHEprus, Macca, aroM, 3JEKTPOH, IPOTOH, HEMTPOH, MOH, M30TOI, PAAUOAKTUBHOCTb, MOJEKYJa,
SHEPTreTUYECKUI YPOBEHbB, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA, (PH3MUCCKUE BEIMYUHBI M SAMHHUIBI MX
HU3MEpEeHUs], CKOPOCTb.

Buomorus: xmerka, opraHm3M, dKOcHCTeMa, Omocdepa, Makpo- W MHUKPOIIEMEHTHI, BUTAMHHBEI, OOMEH BEIIECTB B
OopraHusMe.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOIBI, MOJIE3HBIC HCKOTIAEMBIE, TOILTUBO, PECYPCHI.



Texnoorus: XUMHYCCKast IIPOMBINUICHHOCTD, MCETaJLUTyprus, IIPONU3BOACTBO CTPOUTEIIbHBIX MaTcpuaios,
CEIIbCKOXO03SHCTBEHHOE MPpOU3BOACTBO, MNHUIICBAsA MNPOMBIIICHHOCTD, (bapMaHeBTI/I‘IeCKaH MNPOMBIINUICHHOCTb, HPOU3BOACTBO
KOCMETHUYCCKUX MTPeIapaToB, MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAIOB, DJICKTPOHHAA NPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA TTPOI'PAMMEBI 110 XMMHWHNU HA BA3OBOM YPOBHE CPEJIHETO
OBIIEI'O OBPA3OBAHUMA

JINYHOCTHBIE PE3YJIbTATBI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOSHMS OOYYAIOIIMMHUCS IPOTrPaMM CPEAHEro oO0IIero
00pa3oBaHUs (JTMIYHOCTHBIM, METAIPEIMETHBIM U IPEeIMETHBIM ). HayuHO-MeToamdecKoif 0CHOBOI It pa3paOdO0TKH IUIAHHPYEMBIX
PE3yIBTATOB OCBOCHUS MPOrPAMM CPEIHEro 00IIero 00pa3oBaHus SBISCTCS CUCTEMHO-ICATSIIEHOCTHBIN TOIXO0/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIHHOCTHBIM MOAXOJOM B CTPYKTYPE JHUUHOCTHBIX PE3YJIbTaTOB OCBOCHMS MpEAMETa
«XuMUS» Ha YPOBHE CPEIHET0 00IIEro 00pa30BaHMs BEIICIICHBI CISIYIOIINE COCTABIIIONINE:

OCO3HaHWE OOYYAOIIUMUCS POCCHHCKOW TPaXKTAHCKOH WACHTUYHOCTH — TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSATENIFHOCTH U CaMOOTIPEIENICHUIO;

HAJIMYKME MOTHUBAIIMU K O0YICHHUIO;

LIeJICHATIPABICHHOE pa3BUTHE BHYTPCHHUX YOCKACHWH JIHMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH M HCTOPHUYCCKIX
TpaauLuii 0a30BOI HAYKH XHUMUWY;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaloOIIUXCsl PYKOBOJACTBOBATHCS B CBOEH MAESITEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMH, TIPUCYIIIUMU IIEJIOCTHOH CHCTEME XUMHUIECKOTO 00pa30BaHus;

HaJIMYHE TPAaBOCO3HAHUS YKOJIOTHIECKON KYIBTYPHI H CIOCOOHOCTH CTAaBUTh LIEJIH M CTPOUTH KU3HCHHBIC TIAHBI.

JInuHOCTHBIE pPE3yNabTaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHTAlOTCS B EIUHCTBE Y4eOHOM M BOCHHUTATEIHHOM
JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U HJcalaMu
POCCHIICKOTO Tpa)KTaHCKOTO OOIIeCTBAa, MPUHATHIMH B OOMIECTBE HOpPMaMH W TpPaBHJIAMH IIOBEACHHUS, CHOCOOCTBYIOIIMMHU
IpoIeccaM CaMOTO3HAHMUS, CAMOPA3BUTHSI U HPABCTBCHHOTO CTAHOBJICHHUS JIMYHOCTH 00YYArOIHXCS.

JIuuHOCTHBIE PE3yJabTaThl OCBOCHUS TNpeaMeTa «XHUMHUS» OTPAXKAKT CPOPMHPOBAHHOCTH OINbBITA IMO3HABATEIBHOW U
MIPAKTUIECKOH EATETHbHOCTH 00yJarOIIUXCs TI0 pean3alliil IPHHATHIX B 00IIeCcTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIUTAHUS:

0CO3HAHMS 00YYAOIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPAB M 00sI3aHHOCTEH, YBaXKEHUS K 3aKOHY U MIPABOIOPSIKY;

MIPEACTABIECHUS O COLMAIbHBIX HOPMax U MpaBUiIaX MEXJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATETBHOCTH TPH CO3JAaHUHM YYeOHBIX IPOCKTOB, PEIICHHH YYCOHBIX W
M03HABATENBbHBIX 33124, BHITIOJHEHUH XUMUIECKIX IKCIIEPUMEHTOB;

CrocoOHOCTH TIOHMMATh ¥ IIPUHUMATh MOTHBEI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTHUX TP aHAIHN3E PA3INIHBIX BUAOB
y4eOHOH e TeTbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUIECKOMY M HAYYHOMY HACJIEUIO OTEYECTBEHHONW XMMHUU;

YBaOKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHH W MPAKTUICCKOTO MPUMEHEHUS XUMHH, OCO3HAaHHUS TOTO, YTO
JIOCTIDKEHUS HAYKH €CTh Pe3yJIbTaT NJTUTEIbHBIX HAOII0IEHUH, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOUCKOB, TIOCTOSIHHOTO TPYAa
Y4EHBIX U IPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U MOCICAYIONIEM aHATU3e HHPOPMALIUU O TIePEIOBBIX JOCTUKCHUIX
COBPEMEHHOM O0TE€UEeCTBEHHON XUMUWY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPaBCTBEHHOTO CO3HAHUS, 3THYECKOTO TTOBECHHS,

CIOCOOHOCTH OILICHUBATH CHTYAllMH, CBS3aHHBIC C XMMHUYCCKHMHU SIBICHHUSMH, U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HA MOPAILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE W MOCTYNKH CBOMX TOBApPHIIEH C MO3HMIMNA HPABCTBEHHBIX M MPABOBBIX HOPM U
OCO3HaHME MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupOBaHNS KYJIbTYPBI 310POBb:

MMOHUMaHHUA IEHHOCTEH 3M0pOBOr0 M 0Oe30macHOTo obpa3a >KH3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHSA K
COOCTBCHHOMY (PH3HUYECKOMY U TICHXHYECKOMY 3I0POBBIO;

COOJTFOICHYSI TTPABIJI OE30MACHOT0 O0OPAIICHUS C BEIICCTBAMHE B OBITY, TOBCETHEBHOM KU3HU U B TPYJOBOH JICITECIBHOCTH;

MTOHUMAaHHS [IEHHOCTH MPaBWJI HHANBHIYaJHHOTO U KOJJICKTHBHOTO OE30IaCHOTO TIOBEACHHUS B CUTYAIUX, YTPOIKAOIIIX
3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCJCICTBHII U HEMIPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHMus:

KOMMYHHUKaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIICAOBATEIBLCKON IEATEIFHOCTH, OOIECTBEHHO TOIE3HOH, TBOPUECKON
U APYTUX BUJAAX JEATEIbHOCTH;



YCTAaHOBKM Ha aKTHBHOE yYacTHE B PEIICHWN NPAKTHYECKUX 3aJad COIMATBLHOW HAIMpaBJIEHHOCTH (B paMKax CBOETo
KJ1acca, IIKOJIbI);

HHTEpeca K MPaKTHYCCKOMY U3YUCHHIO MPOoQeccuil pa3InyHOro poja, B TOM YKCJIC Ha OCHOBE IPUMCHEHUS MPEIMETHBIX
3HAHWUH 110 XUMUH;

YBa)KCHUS K TPYAY, JIOIIM TPYAa U pe3yJabTaTaM TPYJOBOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBHUIYadbHON TpaeKTOpWH 00pa3oBaHUs, Oymylied mpodeccuu u peamusaliu
COOCTBCHHBIX XHM3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEH K XMMHH, MHTEPECOB W IMOTpeOHOCTEH
o011ecTBa;

6) ’K0JI0r14YecKOro BOCIUTAHMS

9KOJIOTHUYECKHU 1EIeCO00pa3HOro OTHOLIEHHS K IPUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HHU Ha 3eMJie;

MMOHUMAaHHS TJI00aTBFHOTO XapakTepa SKOJOTHYECKHX NpoOIeM, BIUSHHUA SKOHOMHUYECKHX MPOIECCOB HAa COCTOSHUE
MIPUPOJIHOM U COLIMAJIBHON Cpebl;

OCO3HAHMS HEOOXOJUMOCTH WCIOJNB30BAHUS JOCTIDKCHHHA XUMHUHM JUIS PEIICHHS BOMPOCOB  PAaIlMOHAIBHOTO
[IPUPOAOIOIb30BaHUS;

AKTUBHOTO HENpUATUS JEHCTBUM, NPUHOCAIIUX BpEJ OKpY)KamoIleld MPUPOAHON cpelne, YMEHHUs MpOrHO3HpOBaTh
HeOJIaronpusATHBIE YKOJOTUUECKUE TTOCIIEICTBUS PEATPUHUMAEMbIX JCHCTBHUI U PEOTBpAIIaTh UX;

HaJW4YWsl Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKOW KYJIbTYpHI, OMbITA ACSITEIbHOCTA SKOJIOTHMYECKOMN
HaIpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA MMM B II03HABAaTEIbHOMW, KOMMYHHKAaTUBHOW M COLMAJIbHOW IPAKTUKE,
CIOCOOHOCTH U YMEHHSI aKTUBHO MPOTUBOCTOSTH UACOJIOTHH XeModoouu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKA M OOMICCTBEHHOU
MIPaKTUKU;

MMOHUMaHHS CICHU(PUKH XUMHU KaK HAyKH, OCO3HAHUA €€ POk B (JOPMHUPOBAHUH PAIHOHAILHOTO HAYYHOTO MBIIUICHHS,
CO3/IaHUH [EJOCTHOTO TPEACTaBICHUS 00 OKPYXKAroIleM MHpe KaK O eIMHCTBE MPHUPOIBI U YEIOBEKAa, B MO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U PELICHUH POOIIeM COXpaHESHHUS IIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0c000i 3HAYMMOCTH XUMUH JUISI COBPEMEHHOM IUBMIIN3AINY: B €€ TYMAHUCTUYECKOM HAIPaBIEHHOCTH U
BOXHOW POJIM B CO3JaHMHM HOBOW 0a3bl MaTEpUANBHON KYyJIbTYphlI, PEIICHUU TIOOATbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YeII0BEYEeCTBA — CHIPHEBOM, YHEPTETHUCCKOM, MUIIEBOX U AKOJOTHYECKONW 0E30MacHOCTH, B Pa3BUTHU MEIUIIUHEI, 00eCIICUCHUN
YCIIOBUH YCIIENTHOTO TPYZa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOTO YiieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MMOHIUMAaHHSI CYIITHOCTH METOJIOB MO3HAHMUS, UCTIONBb3yEeMbIX B €CTECTBEHHBIX HAYKaX,
CrocOOHOCTH UCTIONB30BaTh MOJyYaeMble 3HAHUS IS aHali3a U OOBSICHEHHUS SBICHUN OKPYXKAIOMIET0 MHPa U MPOUCXOIAIMINX B
HEM W3MCHEHWH, YMEHHUsS JelaTh 00OCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (D)AKTOB W MMEIOIIUXCS TAHHBIX C IEIBIO
MIOJIYYEHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIPHO HCIIONB30BaTh XMMUYECKHE 3HAHWS Ui PEIICHHS MPOOJIeM B pealbHBIX JKU3HEHHBIX
CUTYaLIUSX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM A TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHWIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX
3HaHUI M0 XMMHH B COOTBETCTBHH C KU3HCHHBIMU TIOTPEOHOCTSIMU;

HHTEpeca K 0COOEHHOCTSAM TPyAa B Pa3iIMuHBIX chepax MpodhecCHOHATbHON AeSITETLHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS YYEOHOTO TpeAMeTa «XHUMHUS» Ha YPOBHE CpEIHEro o0mero obpa3zoBaHUS
BKJTIOYAIOT:

3HAYMMBIC JUTsI (JOPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIC (MEKIPEAMETHBIC) O0IECHAYYHbIC
MOHSATHS, OTPAKAIONINE IETOCTHOCTh HAYYHOH KapTHHBI MUpPA U CIIEHU(PUKY METOJIOB ITO3HAHHMS, UCIIOIB3YEMbBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, SIBIICHHE, IIPOIIECC, CUCTEMA, HayYHBIN (aKT, MPUHITHUIL, THIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIICIOBaHKE, HAOIOICHHE, H3MEPCHHE, SKCIICPUMEHT U JIPYTHE);

YHHBEpCaJbHbIC y4eOHbIC JCHCTBHs (IIO3HABATENIbHBIC, KOMMYHHKATHUBHBIC, pETYJISATUBHBIC), OOECICUYHBAIOIINE
dhopmupoBanne HyHKIIMOHATLHOW IPaMOTHOCTH M COITUATLHON KOMITETEHITUN 00yYaroNIuXCs;

CITOCOOHOCTh  OOYYAIOIINXCSI  HMCTIOIh30BaTh OCBOSHHBIE MEXIUCIUTUTMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHUS U
YHHUBEPCAJbHBIC YUCOHBIC ICHCTBUS B MO3HABATEIBHON U COIMAIBHOMN IMPAKTHKE.

MeranpenqMeTHbple  pe3yNbTaThl  OTPAXKAIOT  OBJAJNEHHWE  YHHWBEpPCaJbHBIMA  YYEOHBIMH  ITO3HABAaTEIHHBIMH,
KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMU JEHCTBUSIMHU.

OByajeHne YHMBEPCAJIbHbIMU YUeOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30BbIe JOrHYECKHE 1eiiCTBUM:

CaMOCTOSTEBHO (POPMYIIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNaTh LeNu JesATeNIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH PE3yJbTaThl
JIESITEJIBHOCTHU C TIOCTaBJICHHBIMU 1IEJISIMU;



UCTIONIb30BaTh MPU OCBOCHWH 3HAHMH MPHEMBI JIOTHYECKOTO MBIIIICHUSI — BBIICIATh XapaKTEPHBIC [IPU3HAKH MOHITHH U
yCTaHaBJINBATh X B3aHMMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYIOIIHE TOHSTHUS [UIsl OOBSICHEHHSI OTACJIBHBIX (haKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHH JUISl KiTacCU(UKALIMHU BEIIECTB U XMMUYECKUX PEaKLHi;

yCTaHaBIMBATh NPUYNHHO-CIICACTBEHHBIE CBA3M MEXIY H3y9aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTMYECKHE pacCyXICHHS (MHAYKTHBHBIC, [EAyKTUBHBIC, IO AHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B pacCMaTPUBAEMBIX SBJICHUSIX, (DOPMYJIMPOBATH BHIBOIBI M 3aKIIOUCHNS;

MPUMEHATh B TIPOIECCE IO3HAHMS, HCIOIB3YyEeMbIC B XHMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3OBHIBATH
MOJIETIbHBIC MPEICTABICHUS — XMMHUYECKHH 3HaK (CHMBOJ) JIEMEHTa, XUMHUecKas (hopMyJia, ypaBHEHHE XUMUYECKON PEaKIy —
IPU pEIICHUH YYeOHBIX IO3HABATEJIbHBIX M NPAKTHYECKUX 3a7ad, NMPUMEHSITh Ha3BaHHBIC MOJENBHBIE IPEJCTABICHHS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIECTB U XUMUUECKUX PEAKIUH.

2) 6a3oBbl€e MCCIeA0BaTEIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUECKUX PeaKLui;

(opMynHpOBaTh LENH W 3aJaud HCCIEIOBaHMS, MCIOJIB30BaTh IOCTaBJICHHBIE M CAMOCTOSTENIHHO C(OPMYIUPOBAaHHbIE
BONPOCHI B KAadeCTBE HMHCTPYMEHTA IIO3HAHWS M OCHOBBI I (POPMHPOBaHMSA THUIOTE3Bl IO TIPOBEPKE MPaBHIBHOCTH
BBICKA3bIBAEMbIX CY>KACHHH;

BJIaJICTh HABBIKAMM CaMOCTOSATENBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHHYECKHX SKCIIEPUMEHTOB, COBEPLICHCTBOBATh
yMeHHsl HaOJIIOAaTh 332 XOJOM IHpollecca, CaMOCTOSATENILHO MPOTHO3MPOBATh €ro pes3ysbTar, (GopMynupoBaTh 0000IIEHHS U
BBIBOJII OTHOCHUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHNS, COCTaBIIATh 0OOCHOBaHHBIN OTUYET O MPOAETaHHO paboTe;

PUOOPETaTh OIBIT YYEHHUYECKOH NCCIeI0BATEIbCKON U TPOEKTHOMN JIESTENbHOCTH, MPOSBISATH CHOCOOHOCTh U TOTOBHOCTD
K CaMOCTOSATEIbHOMY ITOMCKY METO/IOB PEIIeHHs IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHUS.

3) pabora ¢ ungopmaumeii:

OPHEHTHPOBATHCS B PA3INUHBIX HCTOYHHUKAX MHPOpManuy (HayqHO-TIOIYJIIPHAsI JINTEPATYPa XUMUIECKOTO COJICP KAHMS,
CIpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), aHaIW3UpOBaTh HMH(GOPMALMIO PA3IMYHBIX BHIOB U (OPM MpEACTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPEUHBOCTE;

(opMyIHpOBaTh 3alPOCHl U MPUMEHATH Pa3INYHbIE METOABI NPH IOUCKE M 0TOOpe MH(OpMAINH, HEOOXOIMMOH It
BBINOJIHEHHS YUE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

MIPUOOPETATh OTBIT UCHOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI U Pa3IMYHbIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BHIOMPATh ONTHMANIBHYIO (popMy TpencTaBieHus nHpopmanuu (cxeMsl, TpaduKH, AnarpamMmbl, TaOJIUIIbI,
PHUCYHKU U ApYyTHE);

UCIIONIb30BaTh HAYYHBIH S3bIK B KauyeCcTBE CpEACTBA INpH paboTe ¢ XUMUYECKoW HWH(opManuen: TpUMEHSTH
MeXNpenMeTHbIe ((HU3MIecKne 1 MaTeMaTHIECKIe) 3HAKH U CUMBOJIBL, (OPMYJIbI, a0OpeBHaTyphl, HOMEHKIATYPY;

UCTIONIB30BATh U MPeo0pa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISHOCTH.

OsiajieHNe YHUBePCAJbLHBIMUA KOMMYHHKATUBHBIMH el CTBUSIMU:

3a7aBaTh BOINPOCHI II0 CYIIECTBY OOCYyXJaeMoW TeMbl B XOJAE JAWaJora W/WIM AWCKYCCHH, BBICKAa3bIBATh WJICH,
(hOpMyITHPOBATH CBOM MPEAJIOKEHHUSI OTHOCHTEJIFHO BBITIOJIHEHUS TIPEJIOKESHHOH 3a1a4H;

BBICTYIIAaTh C MPE3EHTAalMel pe3yabTaTOB MTO3HABATEIBHON JEeSITEIbHOCTH, MTOJyYSeHHBIX CAMOCTOSTEIBHO MM COBMECTHO
CO CBEPCTHUKAMH TIPH BBIMOJIHEHUH XHMHUYECKOTO IKCIIEPUMEHTA, IPAKTUYECKON pabOoThI [0 UCCIIEJOBAHHUIO CBOMCTB H3y4aeMBbIX
BEIECTB, peajM3aliy Y4eOHOro MpoeKTa M (OPMYTHPOBATH BBIBOJBI IO PE3yJIbTaTaM HPOBEAEHHBIX HCCIEIOBAHUNA ITyTEM
COTJTIACOBAHMUS MO3UIUI B X0/1€ 00CYKIeHUSI 1 0OMEHa MHEHUSIMHU.

OBJ1ajieHNe YHUBEPCAJIBLHBIMHU PeryJISITHBHBIMU /I CTBUAMU:

CaMOCTOATENIFHO IIAaHUPOBATh U OCYILECTBISATh CBOIO MO3HABATENIBHYIO NESATEIbHOCTb, ONpenaeiss e€ LelHu U 3ajaui,
KOHTPOJIMPOBATh U 110 Mepe HE0OXOIMMOCTH KOPPEKTHPOBATh MpeAaraéMblii JITOPUTM JICHCTBUH MIPU BBITOJTHEHUH YYEOHBIX U
HCCIIeIOBATENLCKUX 3a7ad, BRIOMpaTh HanOoiee 3((EeKTUBHBIN CIOCO0 MX PEHICHHS ¢ Y4ETOM IOJNYYCHHS HOBBIX 3HAHHUH O
BEIIECTBaX M XUMHUYECKUX PEaKIusX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEH JIE€STEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIBTATBI
10 KJIACC

IIpeameTHbIE pe3ysIbTaThl OCBOCHUSI Kypca «OpraHndecKkas XUMHs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJACTABICHUN 0 XUMHYCCKOW COCTABIISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, PO XUMHU B
MO3HAHWU SIBIICHUA MPHUPOIBI, B (DOPMUPOBAHMM MBIIUICHUS W KYyJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHON TIpPaMOTHOCTH,
HEOOXOAMMOM JUIsl PEUICHHs IPaKTHYECKUX 3aJad M DIKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOHOIL cpese;

BIIAJICHUEC CHCTEMOW XUMHYCCKUX 3HAHHMW, KOTOpasl BKIIOYACT: OCHOBOIIOJIATAIOUINE MOHATHS (XUMHYCCKUI HJIEMEHT,
aToM, JJIEKTPOHHAsh 00OJI0OYKa aToMa, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATELHOCTh, XMMHUYECKAs CBS3b, CTPYKTypHas
dbopmyna (pa3BépHyTas U COKpamEHHAas), MOJIb, MOJISIpHAs Macca, MOJIIPHBIH 00BEM, YIIIepONHBIA CKeleT, (HYHKIIMOHAILHAS
IpyIIa, pajuKal, W30MEpHs, H30MEpbl, TOMOJOTHYCCKHUA pPsiji, TOMOJOIH, YIJICBOAOPOIBI, KUCIOPOJ M a30TCOJCPXKAIIIC



COEAMHEHUS], MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3B€HO, BEICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPHH U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux Bemects A. M. ByriepoBa, 3aKoH COXpaHEHHUS! MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUM;
MUPOBO33PEHUECKHE 3HAHUS, JIeXallieé B OCHOBE MOHMMAaHMA NPUUYUHHOCTH U CHUCTEMHOCTH XHMUYECKUX SIBJICHUIL,
(haKTONOTHYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, ITONYYEHHH W OE30MaCHOM HCIIOJIB30BAHMM Ba)KHEHIINX OPTaHMYECKUX
BEIECTB B OBITY M MPAaKTHIECKON AEATEIHHOCTH YETIOBEKA;

c(OpMUPOBaHHOCTh YMEHHH BBISIBISITH XapaKTEpHbIE IPU3HAKH MTOHATHH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIL30BATh
COOTBETCTBYIOIINE MOHATHS IIPH ONMCAHUH COCTaBa, CTPOCHUS M IIPEBPAIIECHUN OPIraHUUECKUX COCANHEHNU;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOIB30BAaTh XUMHUIECKYI0 CHUMBOJIMKY JUISl COCTABIICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpalIEHHOH) (GopMyN OpraHMYECKHX BELIECTB M YPaBHEHHH XMMHYECKUX PEaKLMH, W3rOTaBIMBAaTh MOJEIU
MOJIEKYJT OPraHMYECKHUX BELECTB I MILTFOCTPALIUU UX XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTE YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh M3YYEHHBIX OPTaHMYECKHUX BEUIECTB MO HMX COCTaBY H
CTPOGHHIO K OINpPEIEeIEHHOMY KJacCy/Tpylie COeAMHEHUI (yrJIeBOAOPOIBI, KHCIOPOJ M a30TCOJEp)KAIlUe COEIUMHEHHMS,
BBICOKOMOJIEKYJISIDHBIE COCJMHEHHMs), JaBaTh UM Ha3BaHUs 1o cuctemarndyeckoil HomeHkiarype (IUPAC), a taxke nmpuBoauTh
TpPHUBHAIBHBIC HA3BAHUS OTIEIBHBIX OPIaHMYCCKHUX BEIIECTB (3THICH, MPOMIIICH, alleTHIICH, STHICHIIINKONb, TIINIEPHH, (eHO,
(opManpaerus, aneraabAeTua, MypaBbHHAs KHCIIOTa, YKCYCHAsl KHCIIOTA, OJENHOBAsk KHCJIOTA, CTEAPUHOBAs KHCJIOTA, TIIOKO034,
bpykTO3a, KpaxMal, Le/UI0I03a, INIHIHH);

c(OpMUPOBAHHOCTh YMEHHSI OIPEACIATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKHX COCIAMHEHUsX (OAWHApHBIE W
KpaTHEIE);

c(OpMUPOBAaHHOCTh YMEHUS NMPHUMEHSATH IMOJIOKEHHS TEOPUHM CTPOSHMsl OpraHuueckux BeuiecTB A. M. byriepoBa nis
00BSCHEHUS 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHUS; 3aKOH COXPAHEHHsI MAaCChl BELIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE M XHMHUYECKHE CBOWCTBA THUIMYHBIX
MIPEACTaBUTENECH Pa3JIMUHBIX KJIACCOB OPraHMYECKHX BEINECTB (METaH, 3TaH, ATWIEH, NPONWICH, aleTHiIeH, OyTramueH-1,3,
MetunOyTaaueH-1,3, OeH30J, METaHON, 3TAHOJ, 3THICHITMKONIb, IIHLEPHH, (EHOJN, aleTalnbAerui, MypaBbUHAs U yKCyCHas
KHCJIOTHI, TJIOKO3a, Kpaxmall, LEeJUTI0N03a, aMHHOYKCYCHas KHCIIOTa), WJUTIOCTPHPOBATh TCHETHUYECKYIO CBA3b MEXAY HHUMH
YPaBHEHHSIMH COOTBETCTBYIOIINX XMMHYECKHX PEAKIIUH C HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepPH30BaTh HCTOYHHKH YIJIIEBOJOPOAHOTO ChIpbs (He()Th, MPUPOAHBIN Ta3, yroJjb),
crocoObl UX MepepaboTKU U MPAKTHIECKOE IPUMEHEHHE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTE YMEHHMH IPOBOJUTH BBIYMCICHHS MO XHMHYECKMM YpaBHEHMSAIM (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJIHOTO BEIeCTBA MJIM MPOIYKTa PEAKIMU IO M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BELIECTB HIH
MIPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTE YMEHHH BIIaJIETh CHCTEMON 3HAHMH 00 OCHOBHBIX METOJax HAayYHOTO IMO3HAHMS, HCIIOJIb3YEMbIX B
XMMHUM TIpM H3YyYCHWH BEIIECTB M XHMHUYECKHX SBJIEHMH (HaOdioeHne, W3MEpeHHe, OSKCIEPHMEHT, MOJEIUpPOBaHUE),
HCTIONB30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHWS AJIS NMPUHATHS PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYallMsAX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTE YMEHHUH COOIIOAATH MPABMIIA MOIB30BAHNS XUMHYECKON MOCY0i 1 1ab0paTOpHEIM 000PYIOBaHHUEM,
a TaK)Ke IMpaBHia OOpAIlEeHUs C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLHMSAMH IO BBIOJHEHMIO JJAOOPATOPHBIX XUMHYECKUX
OTIBITOB;

c(OpMUPOBAHHOCTE YMEHHMH IUIAHUPOBATH W BBHITOJHATH XUMHYECKHH SKCIEPUMEHT (IPEeBpaIeHUs] OPraHWYeCKHX
BEIIECTB NPH HArpeBaHWM, MOJYYECHHE STHICHA M H3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIH OPTaHMYECKHX BEIIECTB,
JleHaTypanus OeJIKOB IPH HATPEBaHUH, I[BETHBIE PEAKI[MH OEIKOB) B COOTBETCTBHM C IPABIJIAMH TEXHUKH OE30MaCHOCTH NPHU
oOpalleHny ¢ BELIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHUEM, MIPEACTABISATH PE3YNIbTaThl XUMUYECKOTO SKCIEPUMEHTa B (hopMe
3aIiCH YpPaBHEHUH COOTBETCTBYIOIINX PEaknii 1 (OPMYIHPOBATh BBIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCT yMEHHHA KPUTHYECKH AHAIW3UPOBATh XHMHUYECKYI0 HH(POPMANHIO, IOIy4aeMyl0 U3 pPas3HbBIX
HCTOYHHKOB (CpeacTBa MaccoBoi mHpopmarun, HTEpHET U NpyTHX);

c(OpMUPOBAaHHOCTE YMEHHMH COOJIONATh MpaBHIJIa 3KOJIOTHYECKH IeJIeCO00pPa3HOro MOBEAEHHS B OBITY M TPYAOBOM
JIESITETTFHOCTH B LIEJISIX COXPAHEHUS CBOETO 3[I0POBhS U OKpY’KaloIIeH MPUPOIHOI cpesibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBHS Ha
JKMBBIC OPTaHU3MBI OTIPEIEIEHHBIX OPraHMYECKIX BEIIECTB, HOHMMas cMbIc mokasaTtens [1J1K, moscHATh Ha mpuMepax crocoObt
YMEHBUICHUS U NIPEJOTBPALLEHHS UX BPETHOIO BO3EHCTBHS HA OpPraHU3M YeJI0BEKa;

JUIs1 00yYaIOIIMXCsl ¢ OrPAaHNYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE NPUMEHSATh 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX
METO/1aX TMO3HAHUS BEIECTB M XMMHUUCCKHUX SBICHUMH;

JUISL CIIETIBIX M CIa0OBUASAIINX OOyYalOUIMXCs: YMEHHE HCIIOJIb30BaTh pelibe)HO-TOYEUHYI0 cucteMy oOo3HaueHui JI.
Bpaiins ni1s 3anucu XuMuuecKux Gopmyot.

11 KJIACC
[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHmdecKasi XUMHSD OTPaXKaroT:

chopMHUPOBAaHHOCTH MPECTABICHUN: 0 XUMUIECKOW COCTABJIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, POJIM XHMHH B
MO3HAHWU SIBIICHUA TPHUPOJIBI, B (POPMUPOBAHMM MBINUICHUS M KYJIbTYphl JIHYHOCTH, ¢ (DYHKIIMOHAIBLHOW TPaMOTHOCTH,



HEOOXOIUMOW Ui PEUICHHS IPAKTHIECKUX 3aad M DKOJOTHYSCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
MIPUPOAHON cpere;

BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLIME IOHATHS (XMMUYECKUI JJIEMEHT,
aToOM, H30TON, S-, p-, d- SJEKTPOHHBIE OPOMTAIM aTOMOB, HOH, MOJIIEKyJa, MOJb, MOJSIPHBIH OO0BEM, BaJCHTHOCTH,
ANEKTPOOTPHUIATEIFHOCT, CTENEHh OKHCJICHUS, XMMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOIHAs),
KpHUCTaJJIMUeCKasi peIéTka, TUIBl XUMHUYECKHUX pEakKLUil, pacTBOp, 3NEKTPONUTHI, HEINEKTPOIMUTHI, 3IEKTPOIUTHUECKAS
JTUCCOITHAIINS, OKHCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEaKlInd, XMMUYECKOe PABHOBECHE); TEOPHUH W 3aKOHBI
(Teopus AIEKTPOIMTHUECKON TUCCOIMANNH, nepuoamdecknii 3akoH [[. M. MenzneneeBa, 3aKOH COXpaHCHHS MAacChl BEIIECTB,
3aKOH COXPAaHEHHsI U TPEBPAIICHUS SHEPIMM NPU XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMH S3BIK XHUMUH,
MHUpPOBO33PEHUYECKHE 3HAHUS, JIeXKallie B OCHOBE MOHUMAaHMA NPUUYUHHOCTH M CHCTEMHOCTH XHMUYECKUX SIBICHUIL,
(baKTOJOTMUYECKIE CBEACHUS O CBOICTBAX, COCTaBe, MONyUYCHHH W OE30MacCHOM HCIIOIB30BAHMU BaKHEHINTNX HEOPTaHMYECKUX
BEIIECTB B OBITY M MPAKTHYECKOH AEATEIHHOCTH YEIIOBEKa;

c(OpMUPOBaHHOCTh YMEHHH BBISIBISITH XapaKTEepHbIC IPU3HAKH MTOHATHH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIL30BATh
COOTBETCTBYIOIIME MOHATHS IPU ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX MPEBPALLEHUH;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMUYECKYI0 CHUMBOJHKY ISl COCTaBJICHHUS (DOPMYJ BEIIECTB W YpaBHEHHMA
XMMHYECKHX peakiuil, cuctemaruueckyro HoMmeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHHSA OTJENIBHBIX HEOPraHMYECKHUX
BeIIeCTB (yrapHbIi ras, yriekuciblil ra3, aMMuak, raiméHas u3BecTb, HeraléHas U3BeCTh, IUTheBast COJa, MUPUT U JApYyTHe);

c(hOpMHUPOBAHHOCTE YMEHHH OIPENEeNATh BAICHTHOCTh M CTENCHb OKUCIICHHS XMMHUYECKHX 3JCMEHTOB B COCAMHCHIIX
pPa3IMYHOTO COCTaBa, BUJI XMMUYECKOH CBsA3M (KOBaJGHTHAsd, MOHHAsA, METaJUIM4YecKas, BOJOPOJHAs) B COCIUHEHUSX, THUII
KPHUCTAJTMUYECKON pEMIETKH KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJIEKYJISIpHas, MOHHAs, METaJUIM4ecKas), XapakTep cpelsl B
BOJHBIX PACTBOpPaxX HEOPTraHUUECKUX COECAUHEHUI;

c(hOpMHUPOBAHHOCT, YMCHHH YCTaHABIMBATh ITPUHAUICKHOCTh HEOPraHMYSCKUX BEIIECTB IO HUX COCTaBy K
ompenenéHHOMY KilacCy/TpyIe COeIUHEHHH (IPOCThIE BEIECTBA — METAJUIBI M HEMETallIbl, OKCHIbI, OCHOBaHHMs, KUCIIOTHI,
aM(pOTepHBIC THAPOKCHUIBI, COJIA);

c(hOpMHUPOBAHHOCTh YMCHHI pPacKpHIBaTh CMBICH mepuoamdeckoro 3akoHa J[. V. MeHmeneeBa u AEMOHCTPHUPOBATH €0
CHUCTEMAaTH3HUPYIOILYI0, OOBSICHUTENBHYIO ¥ TPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX JIEMEHTOB 1—4 mepnomos
[eprommdaeckoit cucreMbl XuMUIecKux 3nmemMenToB J[. V1. MeHneneeBa, UCIONB3ys MOHATUS «S-, P-, d-DIICKTPOHHBIE OPOUTAIINY,
«9HEPreTU4ecKrue ypOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMMYECKHX JJIEMEHTOB M HX COCIWHEHUH IO
nepuogam u rpynnam Ilepuonndeckoit cuctemsl xumuueckux 3aemenTos J1. . Menneneesa,

c(hOpMHUPOBAHHOCTh YMECHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIICCTB
Pa3IUYHBIX KJIAaCcCOB, MOATBEPXkAATh CYIIECTBOBAHUE I€HETHMUECKON CBS3M MEXIYy HEOPraHMYECKHMHM BEIECTBAMU C MOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLUH;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCH(UIIMPOBATH XUMHUYCCKHE PEAKIUH 110 PA3IUYHBIM TPH3HAKaM (YUCIY H COCTaBY
pearupyroIuX BEIIECTB, TEIUIOBOMY A(PQPEKTy peaKIny, U3MEHCHHIO CTEICHEW OKHCIICHHS 3JIEMEHTOB, OOPATHMOCTH PEaKIIHH,
Y4acTHIO KaTajanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHS PEAKIMH pPa3IHYHBIX THIIOB, TOJIHBIE M COKpAIIEHHBIE YPaBHEHUS
peaxImii MOHHOTO OOMEHa, YIUTBIBasl YCIOBHUS, IIPH KOTOPBIX 3TH PEaKIUU HIYT J0 KOHIIA,;

c¢(hOpMHUPOBAHHOCTH YMEHUH MPOBOANTH PEAKIINH, TIOATBEPKAAIOIIIE KaYeCTBEHHBIH COCTaB PA3IUYHBIX HEOPTAaHUIECKUX
BEIIIECTB, PAcIO3HABAThH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHMYECKUX BEIIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHHA ITOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca 3THX PEaKIHi;

c(hOpPMHUPOBAHHOCTE YMEHHH OOBACHATH 3aBHCHMOCTh CKOPOCTH XHUMHYECKOH PpEakIUH OT pa3INIHBIX (HaKTOPOB;
XapakTep CMEIICHNS XUMUUECKOT0 PABHOBECHS B 3aBUCHMOCTH OT BHEIIHero Bo3zaewcTBus (npuHmumn Jle laTense);

c(OpMUPOBaHHOCTH YMEHUH XapaKTepH30BaTh XUMUYECKHE TPOLECCHI, JIeXkKAalle B OCHOBE MPOMBIIICHHOTO MTOJIYYEHHS
CEepHON KHCJIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTh MPEACTABIEHUN 00 OONIMX HAyYHBIX MPUHIUNAX W IKOJIOTHUECKUX
pobIeMax XUMHYECKOTO IIPOU3BOICTBA;

c(OpMUPOBAaHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS C HCIIOJIL30BAaHMEM IOHSTHS «MAaccoBas JOJIsl BEIIECTBA B
pacTBope», 00BEMHBIX OTHOLIEHHH Tra30B NMpPU XMMHUYECKHX PEaKIMsAX, MacChl BEIIECTBa WM 00bEMa Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH OOBEMY ONHOTO M3 YYaCTBYIONIMX B PEaKIHH BEHIECTB, TEIDIOBOro 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMSI MacChl BELECTB, IPEBPALCHUS U COXPAHEHUS YHEPTUY;

c(OpMUPOBAHHOCTh YMEHHUI COOJIIOATH MTPAaBUIIA HOJIB30BAHUS XUMUYECKOH 1OCy10M U J1abopaTOpHBIM 000pYAOBaHUEM,
a TakKe MpaBMia OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBHM C WHCTPYKLIMSAMH IO BBITOJHEHHIO JIAOOPATOPHBIX XUMHYECKUX
OIIBITOB;

c(OpMUPOBAaHHOCTh YMEHHH TUIAHUPOBATh U BBIMOIHATH XUMUYECKUH IKCIIEPUMEHT (pa3iio’KeHUe epoKCHIa BOJ0OpOIa B
NIPUCYTCTBUMU KaTalau3aTopa, OIpPENEICHUE CPelbl PacTBOPOB BELIECTB C IOMOLIbI0 YHHUBEPCAIBHOIO HHAMKATOpa, BIIUSHUE
Pa3NMUYHBIX (PaKTOPOB HA CKOPOCTH XMMHUYECKOW PEaKINH, PeaKINd HOHHOTO OOMEHa, Ka4eCTBCHHBIC PEaKkIMH Ha CyIbdar-,
KapOOHAaT- W XJIOPUA-aHHUOHBI, HA KATHOH AaMMOHHS, PCIICHHE OJKCIePHUMCHTANBHBIX 3a7ad mo TemaM «MeTamis»y u
«Hemeraiuibl») B COOTBETCTBUM C NpaBHIAMH TEXHMKHM OE€30MACHOCTH TNPH OOpAlICHWH C BEIIECTBAMH M JIADOpaTOPHBIM



000pyIOBaHNEM, INPEACTABIATH PE3YJbTAThl XMMHUYECKOIO OJKCIICPHMEHTa B (OpME 3alicH ypaBHEHHH COOTBETCTBYIOLIHMX
peakuuii 1 GopMyIMpOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIBTAaTOB;

c(OpMUPOBAaHHOCTE YMEHUI KPUTHUYECKH aHAIM3UPOBATh XHMHUYECKYI0 HMH(POPMAIHMIO, IOJYy4aeMyl0 M3 pPa3HBIX
HCTOYHUKOB (CPEeACTBa MacCOBOM KOMMYHUKAIMU, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTE YMEHHUI COONIONATh IpaBIiia KOJOTHYECKH IIeJIECOO0pa3HOTO TOBEACHUS B OBITY W TPYHOBOU
JIESITENIFHOCTHU B 1IEJISIX COXPAaHEHUS CBOETO 37I0POBbS U OKPY’KAIOILEH MPUPOIHOI cpe/ibl, 0CO3HABATh OIACHOCTH BO3JICHCTBHS Ha
’KUBBIE OPTaHU3MBI OTIPENIeNIEHHBIX BEIECTB, HOHNMas cMbIcH nokasaresis [1/]K, moscHATs Ha npuMepax cocoObl YMEHbLICHHS 1
NPEeIOTBPALICHHS HX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEIOBEKa;

JUIs1 00yYaIOIIMXCsl ¢ OPAaHNYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHE MTPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/IaX IMO3HAHUS BEIECTB U XUMUUECKHX SIBJICHUIH;

JUI CJETBIX W Ca0OBHISIINX OOYYAIOMIMXCS: YMEHHE HCIIONIB30BATh PEIbe(HO-TOYCUHYIO CHCTeMy oOo3HadeHmi JI.
Bpaiins 1i1s 3anucu XUMUYECKUX (GOpMyII.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecrBo yacoB
HaumeHoBaHue pa3jesnoB u TeM JJieKTpOoHHbIE (HU(poBHIE)
Ne n/mm KourpoabHbie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTHhI padoThI
Pa3gen 1. Teoperndeckne 0CHOBBI OPraHN4YecKOil XUMHH
IIpeamer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPTaHUYECKUX COEAMHEHNH A. 3
M. bytneposa
Hroro mo paznemny 3
Pasnea 2. YrieBoaopoabl
2.1 IIpenensHbIe yIaeBOAOPOABI — ANKAHBI 2
29 HenpenenbHble yrieBOgOpOIbI: aIKEHBI, 6 |
' QJIKaINCHBI, AIKHHBI
2.3 ApoMaTudecKkue yrieBoA0POIbI 2
24 [IpuponHBIe NCTOYHUKH YTIIEBOAOPOIOB U 3 |
' UX nepepaboTka
Hroro mo paznemny 13
Pa3gen 3. Kuciopoacoaep:aime opranHu4eckie coequHeHUs
3.1 Cruptel. @eHon 3
19 Anpaerunpl. KapOOHOBBIE KHCTOTBHI. 7 1
' CnoxHble 3GUpsl
33 YraeBoas! 3 1
Hroro mo paznemny 13
Pa3gen 4. AszoTconepikamue opraHnyecKue coeiMHeHUsI
4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. benku 3 ‘
Hroro no pazneny 3
Paspnen 5. BbicokoMoJIeKy IS PHbIE COCAMHEHUS
5.1 ‘ ITnactmaccsl. Kayuyku. Bonokna 2 ‘
Hroro no pazneny 2




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
KosuuectBo yacoB
HaumeHoBaHue pa3iesnoB U TeM DJyieKTpoHHbIe (U poBbHIE)
Ne i/ KoHTpobHbIe IpakTH4eckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoTsI
Paznen 1. Teopernyeckne 0CHOBBI XHMHUU
Crpoenne atomoB. [leproamaeckuii 3akoH
1.1 u [leprognyeckas cucreMa XUMHIECKUX 3
anemeHToB . . Menzaeneera
12 Crpoenne BemecTBa. MHOTOOOpasne 4
’ BEIIECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro mo paznemny 13
Paspnen 2. Heopranuyeckasi xumust
2.1 Mertanisl 6 1
2.2 Hewmeransl 9 1 1
23 CBs13b HCOPraHMYCCKUX U OPraHNnICCKUX b
' BEILIECTB
Hroro no pazneny 17
Pa3gen 3. Xumus u *Ku3Hb
3.1 XUMHUS U )KU3Hb 4 ‘ ‘
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




NOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KonmnyecTBo yacoB

Bcero Konrpoabhbie
paboTsI

IIpakTnyeckue
padoTsI

JlaTa usyyeHust

Ilnan.

dakr.

JlomanHee 3a1aHue

DJIeKTpOHHBIe [U(POBLIE
o0pa3oBaTebHbIE PecypChl

IIpenmer oprannueckoi XumMu, eé
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE

Teopust CTPOSHUS OPraHUYECKUX COEAMHEHUH A.
M. BytnepoBa, €€ OCHOBHBIE ITOJIOKECHHS

IlpencraBnenue o KiIaccHu(pUKALMH OPraHUIECKUX
BerecTB. HomeHnkiaTypa (cuctemaTnueckas) u
TPUBHAJIbHBIC HA3BaHHS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOCHHE, TOMOIOTHYECKUH
psa

MeraH U 3TaH — NPOCTEHIINE NTPEACTABUTENN
AJIKaHOB

AJIKEHBI: COCTaB ¥ CTPOEHHUE, CBOICTBA
OTHIIEH ¥ NPOIUIIEH — NPOCTEHILNe
IpeICTABUTEIIH AJIKEHOB

IMpaxtiyeckas padora Ne 1. «IloxydyeHue
9TUJICHA U U3YYECHHE €r0 CBOUCTBY

10

Ankanuensl. Byraauen-1,3 u MmeTuinOytaaueH-
1,3. ITosry4eHre CUHTETUYECKOTO KayuyKa U
PE3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS,
TOMOJIOTHYECKUH Psil. AETHIIEH — NPOCTEHIINIi
MPEeICTABUTEIb ATKHHOB

11

12

BbIUHCIIeHHS [0 YPaBHEHUIO XUMHYECKO#H
peakuun

ApeHbl: 6eH301 U TONyo. TOKCHYHOCTh apEeHOB

13

I'eHeTHueCKas CBSI3b YTIICBOJOPOIOB,
[PHHA/UIKALIMX K Pa3IHIHBIM Kilaccam

14

15

IpupoaHbIe HCTOYHHUKH YTIICBOIOPOIOB!
IIPUPOHEIN I'a3 ¥ IOMyTHBIE He(TSHEIE I'a3kl,
HedTb ¥ IPOIYKTHI e€ epepaboTKH
IpupoAHbIC HCTOYHHUKH YTIICBOOPOIOB:
HPHUPOAHBII ra3 U MOMYTHBIC HETSHBIC ra3kl,
He(Th U IPOAYKTHI €€ mepepaboTKu

KonrponbHas pabota no pasaeny
«YTIIEBOOPOABI»

IpenenpHbIC 0THOATOMHBIE CIIUPTHI: METAHON U
sTaHos. Bogopoanas cBs3b

MHOroaToMHBIE CIIUPTHI: STHICHIINKONb 1
TTULEPUH




DeHom: CTpoeHHe MOICKYIIbI, (PU3HICCKHE U

19 1
XUMHYECKUE CBOUCTBA, IPUMCHEHHUE

20 Anbaerupl: GopManbIerui U aleTaabaer . |
AneroH

21 OHOOCHOBHEIE Ipe/ieNbHbIe KapOOHOBBIE |
KHCIIOTBI: MypaBbUHAs U YKCYCHas

2 IMpaxtiyeckast pabora Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOMN KHCJIOTBI»

23 CreaprHOBast H OJICMHOBAs! KUCIIOTHI, KaK |
HPEACTABUTEIN BBICIIMX KAPOOHOBBIX KHCIIOT

24 Mpb11a KaK COJM BEICIIMX KapOOHOBBIX KHCIIOT, HX 1
Moto1ee AeiicTBre

25 CnoxHble 3()HUpbI KaK IPOU3BOJIHBIE KAPOOHOBBIX |
kucnot. ['maponus cinoxHsix 3¢Gpupos

2% JKupbl: THAPOIH3, IPUMEHEHUE, OHOIOTHIecKast |
POJIBb KHPOB

27 VYrneBopl: cocTas, Kiaccudukarms. Baxueiiie 1
HPEACTABUTENN: TIII0K03a, (PPYKTO3a, caxaposa

23 Kpaxmain 1 nejutonosa Kak IpHpOIHbIe |
TIOJIIMEPHI
KonrponbHas paboTta 1o pazaeiy

29 «Kucnopozconeprkanue opraHideckue 1
COCIIHEHSD)

30 AMMHBL: METHJIAMUH U aHUJIMH 1
AMHIHOKHUCIIOTHI KaK aM(OTEpHBIE OPraHHIECKHE

31 COEMHEHUS, UX OMOJIOTHYECKOE 3HAUECHHE. 1
TlenTuaer

1 Benku Kak IPUPOHBIC BEICOKOMOJIEKYIISIPHBIC |
COCAMHEHUS

3 OCHOBHEIE ITOHATHS XUMHH 1
BBICOKOMOJIEKYJIIPHBIX COSIHHEHHI
OCHOBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
ITnacTMaccel, KaydykH, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne

w/n Tema ypoka

KonnyecTBo yacos

JlaTa uzydyenus

Konrtpoas
HbIE
paboTsI

IIpakTnyec

KHe

padoTsI

JlomanHee 3a1anue

DJIeKTPOHHbIe HU(PpPOBbIE
o0pa3oBaTebHbIE PecypChl

XUMUUECKHH 2JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypaIHs aTOMOB

Iepuonnueckuii 3akoH u [lepronuueckas cucrema
2 xumudeckux anemeHnToB J{. M. MeHneneeBa, ux cBs3b ¢
COBPEMEHHOM Teopueil CTpOeHHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX
3JIEMEHTOB U MX COSIIMHEHMH 110 IPYIIAM U [EPUOAM.
3 3HayeHHe NepPUOANYECKOro 3aKOHA U CUCTEMBbI
XUMHYECKUX 31eMeHToB J[.J1. MeHzeneeBa B pa3BUTUH
HayYKH

CrpoeHnue BeniecTBa. XUMUYECKask CBsI3b, €€ BUJIbI,

4 MeXaHU3Mbl 00Pa30BaHKs KOBAJICHTHOI CBS3H.
BonoponHas cBsi3b

BasieHTHOCTB. DIEKTPOOTPHLATENLHOCTh. CTEeleHb
5 OKHCIIeHH. BelecTBa MOJIEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS

IonsTue o nucnepcHbIX cucremMax. McTuHHbIE U

6 KOJUIOUIHBIE pacTBOPbL. MaccoBasi 1015 BELIECTBa B
pactBOpe

Kiraccuduxarms 1 HOMEHKIIaTypa HeOpraHHIeCKIX

7 coeMHEeHNH. [ eHeTHYecKas CBsI3b HEOPraHNIECKUX

BEIIECTB, PA3IHYHBIX KIIACCOB

n OpTaHquCKOﬁ XUMUH. 3aKOH COXpaHEHHU MaCChI

XUMHYECKUX pECaKIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuu. XUMHYECKOe
paBHOBeCHE

KJ'[aCCI/ICI)I/IKaLII/Iﬂ XUMHUYECKUX peaKHHi’I B HeOpFaHI/I‘{eCKOﬁ

BEIIECTB; 3aKOH COXpaHCHUS U NIPEBPALLICHUS SHEPTUH TPU

IMpaxtiyeckas padora Ne 1. « BrusiHHe pa3IHIHBIX

10
q)aKTOpOB Ha CKOPOCTb XUMHUYICECKOHN pEAKIIUM

OnekTponuTuyeckas auccormarys. [lonsatue o
BoJOpoaHOM Tokasarene (pH) pactBopa. Peakiun
HOHHOTO 00MeHa. ['MaponH3 opraHnuecKux u
HEOPraHMYECKHX BEIIECTB

OKHCINTETFHO-BOCCTAHOBUTENbHBIC peakiyu. [TonsTie
00 3JIEeKTPOIIH3E PACIIIAaBOB M PACTBOPOB CONCH

KonTponbHast padota 1o pasaerny «Teopernyeckie
OCHOBBI XHMHID)

Mertamnel, ux nonoxxenue B Ilepuoguueckoit cucteme

14
xumudeckux snementos J[. . Menneneesa u




0c00eHHOCTH CTpoeHHs aToMoB. Obmue hu3ndeckue
CBOWCTBA METAJIIOB

CrutaBbl METAIUIOB. DJIEKTPOXUMHUYECKUI Pl

15 N 1
HAaNpsDKEHHH METaJlIoB

16 XuMH4YecKHe CBOICTBA BaKHEHIINX METa/LIOB (HATPHIA, 1
KaJIMi, KaJIbIU{, MarHuii, allOMUHAN) ¥ UX COCIMHEHUIT

17 XumHuYecKue CBOMCTBA XpOMa, MEJIU U UX COSIMHEHUI 1

18 XuMuueckre cBOICTBa IIMHKA, JKeJle3a M UX COCIMHEHUH 1

19 Ipaktuyeckas pabora Ne 2. "Perienue 1
9KCIEPUMEHTaJIbHBIX 3a/1au 110 TeMe «MeTamisn"
Hewmeramisl, ux nonoxkenue B Ileprogudaeckoii cucreme

20 xuMHu4eckux aementoB [l. . Menzeneesa u 1
0COOEHHOCTH CTPOCHUSI aTOMOB
Du3ryYeCKHe CBOMCTBA HEMETAIIOB. AJIOTPOIHUS

21 HEeMeTaJUIoB (Ha IpHMepe KHCJIopoa, cepbl, Gocdopa u 1
yriiepozpa)

22 XuMHUYECKHE CBOMCTBA IallOT€HOB, CEPhI M UX COSIMHEHUIT 1

23 Xumudeckue cBOICTBa a30Ta, pocodpa U UX COeTMHEHUH 1

24 Xumu4eckue CBOMCTBA yrieposa, KpeMHHUS U UX 1
COEIMHEHMIT

25 IIpumeHeHne Ba)XHEHIINX HEMETAIUIOB U UX COEMHEHUIT 1
O06001IEHNE U CUCTEMATH3ALUs 3HAHUM 110 TEME

26 «Hemeramnby. BeruucineHus o ypaBHEHUSM XUMHUUYECKUX 1
peaxImii ¥ TepMOXHMHYIECKHE PACUETH

7 IpaxTtiyeckast pabora Ne 3. «Pemenne |
9KCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "Hemerammsr"»

23 KonTponbHas paboTta 1mo reMaM «MeTauis» u |
«Hewmeramis

29 Heopranuyeckue U OpraHHIecKHue KUCIOTHL. |
Heopranudeckue 1 OpraHHIecKue OCHOBAHUS
AM®oTepHbIe HeOpraHUIECKHe H OpraHIIeCKIe

30 coeluHeHus. ['eHeTnueckas cBsi3b HEOPraHU4ECKHUX U 1
OpraHHYeCcKHX BEIIeCTB
Pouib XuMuK B 00€CIIEYEHUH DKOJIOTHUECKOM,

31 SHEPreTUYEeCKOi U MHUIIEBOH 0€30MacHOCTH, Pa3BUTHH 1
MEMIMHBI

1 IpexacTaBnenus 00 OOIIMX HAYYHBIX IPHHIMIAX |
IIPOMBIIIICHHOTO HOIYYCHHS BaXKHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BELIECTB M MaTEPUAIIOB 1

34 XuMus 1 30pOBbE UeIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

METOJUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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