MHUHUCTEPCTBO NMPOCBELIEHUSI POCCUNCKOW ®EJEPALIUU
Munucreperso odpasoBanus TBepckoii obaacTu

anaB.neHue 06p33OBaHﬂﬂ AAMHHHCTPAUHH BoimHeBo0LIKOT0 ropoackoro okpyra

MOBY "EcenoBuuckass COLI"

PACCMOTPEHO COI'JTIACOBAHO.
Ha 3acelaHiK METOJMYECKOro COBETa 3am. qupekropa no YBP
poTokoa Ne 1 ot «29» 08 23 1. CmuproBa M.A.

or «29» 08 2023 r.

PABOYASI IPOTPAMMA
(ID 1229713)

yuedbnoro npeamera «Xumusi. ba3oBblii ypoBeHb»
Jutst o0yuaromxes 10 — 11 kmaccoB

c. EcenoBuun 2023



IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o XMMHUHM Ha YpOBHE CpeIHEro oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (peepanbHOM 00pa3oBaTENbHON MPOrPaMMBbl CPETHETO OOIIETO
obpazoBanus (DPOII COO), npencrabieHHbIx B DeepaabHOM TOCYAApPCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c¢ yuérom Kouuenumm mpenogaBaHusi y4deOHOro mpenMeTa «XUMHS» B
oOpa3zoBaTenbHbIX  opranuzanusx  Poccuiickoir ~ ®enepauuu, — peain3ylOllUX  OCHOBHbBIE
oOpa3oBaTeNnbHBIC TMPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTpaTeruu pa3BUTUS BOCHHTAaHUS B
Poccuiickoit ®eneparuu Ha niepuoa a0 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI 1O XUMHH, K ONPEAeNeHUI0 OOIIe cTpaTeruu
00y4yeHHMs, BOCIIUTAHUSA U Pa3BUTHUS OOYYAIOLIMXCS CPEICTBAMM Y4eOHOro mnpeaMera «XUMHS» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoOHUenTyaiabHble mnosnoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEGHHOCTH LEJIEH, COJep)KaHMsl, pe3yJbTaToB OOY4YeHUs U TpeOOBaHMHA K YPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumnueckoe o0pa3oBaHue, MMOJy4yaeMoe BBITYCKHMKaMU 0011e00pa30BaTebHOM OpraHu3aluy,
SBJIIETCS HEOThEMJIEMOM dYacTbl0 MX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM AITarloM
peanu3aly Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, HPUCYLIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHMsA. OJTH LEHHOCTH KAacaloTCs TIO3HAHUS 3aKOHOB
IpUpobl, (POPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KYIbTyphl YEJIOBEKA, a TaKXKe HKOJOIMUECKH
00OCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3I0pPOBBIO M TPUPOAHON cpene. Peammsyercs xumudeckoe
o0Opa3oBaHMe OOYYalOLIMXCS HA YPOBHE CpeJHEro oOuiero oOpa3oBaHUS CpPEIACTBAMHU Y4eOHOTro
npenMera «XuMus», COIepKaHue U MOCTPOEHHE KOTOPOTO ONPENENICHbl B MPOrpaMMe MO XUMHUH C
yuéToM crneun(uKd HayKH XUMHM, €€ 3HaueHHUs B IMO3HAHUM NPHUPOJbl U B MaTEPUAIBHOM >KU3HU
olmiecTBa, a Takke € Y4ETOM OOIMX MLeJedl W NPUHIUIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit deneparnui.

XUMHUSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT OCO0yl0 pPOJb B COBPEMEHHOM
LUBWIN3ALUU, B CO3JaHUM HOBOW 0a3bl MaTepHaabHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHNE PAIIMOHATBHOIO HAYYHOTO MBILIUICHUS, B CO3[aHUE IIEJIOCTHOTO MpEACTaBICHUS 00
OKpY>KaloIlleM MHUpe Kak 0 €IUHCTBE IPUPOBI U YelloBeKa, KOTopoe (hopMUpPYeTCs B XMMUU Ha OCHOBE
MOHMMAaHUs BEIIECTBEHHOTO0 COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMUS B3aUMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, MX CBOMCTBAMU U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOAEWCTBYS C JPYTMMM €CTECTBEHHBIMH HAayKaMM, XMMHMs CTajla HEOThEMJIEMOM
YacThI0 MHUPOBOHM KyJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyAa M KU3HU KaXJO0TO 4ieHa
obmectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelibHas, KaK HayKa BBICOKUX TEXHOJOTUH
HampaBjieHa Ha pelleHue IMoOAJbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOTMYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBMM ¢ OOmKMMH IeNsSMH M TNPUHLMIIAMH CpeIHEro o0Iero oOpa3oBaHUs
conepkanue mnpeamera «Xumusi» (10-11 kmaccel, 06a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJrOTOBKY OOyYaroImuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKHX OPHEHTHUPOB, VYCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMa,
MIPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HEITOCPEJICTBEHHO C XUMUEH.

CocraBngomuMy npeaMera «XUMus» ABISIOTCS 0a30Bble Kypchl — «Oprannyeckas XuMus» u
«O0mas U HeopraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOM XHMMHUHU (C BKIIIOUEHHWEM 3HAHMN U3
o0meil XUMUU) U OpraHndeckoil xumun. PopMHpPOBAHHE JAHHOW CHUCTEMbI 3HAHHWNA MPH HU3YYEHUHU
npeaMera 00ecredynBaeT BO3MOYKHOCTb PACCMOTPEHMsI BCEr0 MHOrooOpasusi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxkaHuss KypcoB — «Opranudeckas xumusi» u «OOmas M HeopraHWyeckKas
XUMHUsD» cPopMHpOBaHA B IMporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOJAXOJa K H3YYEHHIO
y4eOHOrO MaTepuajia U OOYyCIIOBJIEHA HWCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWM Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHM BEIIECTBA
paccMaTpuBaOTCA Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHMS OPraHMYECKHUX COCIUHEHHH, a TaKXKe



Ha YpOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMpPEICTaBICHUM O cTpoeHUU BeliecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOXKHBIX OMOIOTHUECKU
aKTUBHBIX coelMHEHUH. B Kypce opraHmyeckoil XMMHUU MOJIy4aloT pa3BUTHE CHOpPMHpPOBAHHBIC Ha
YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs NEPBOHAYAJIbHBIE IPEJCTABICHUS O XUMUYECKOW CBS3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEILIECTB OT HX CTPOCHHS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yrimom 3peHuss B mpenMere «Xumus» 0a30BOro YpOBHS paccMaTpHUBaeTCs
M3YYeHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMA TEOPETHUYECKUH Marepuan u
(bakToNOrMuecKue CBEJEHUS O BEIIECTBaX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHUS» OOYYaIOIIUMCSl MPEIOCTaBISIETCS BO3MOKHOCTH OCO3HATh
3HAYeHHE NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKHX M METOAOJIOTMYECKUX TO3UIHUH, rirydxe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT oOoOmiaromiei 10 oObsACHSIOMEH U
MPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHUMN O Ba)KHEWIIMX BEUIECTBAX, MX COCTaBE, CTPOCHUM, CBOMCTBAX H
IPUMEHEHUH, a TAKKE€ O XMMHUYECKHX PEAKLUAX, UX CYLIIHOCTH W 3aKOHOMEPHOCTSX IPOTEKaHUs
nonoaHsierca B Kypcax 10 u 11 kinaccoB aneMeHTaMu coAepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTHUECKUI
U TIPUKJIAIHON XapakTep. DTU 3HAHHUSA CIIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3M XUMHUH C JPYTUMHU
HayKaMM, DacKpbIBalOT €€ pPOJb B II03HABATEIIbHOW W NPAKTUYECKOM JAESITEIbHOCTU YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBXEHHS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUH M MPAKTUUYCCKUX
MPWIOKEHUH XWUMHUHU, IMOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHUEH, KPUTUIECKH OCMBICIMBATH HH()OPMAIUIO U TIPUMEHSTh
e€¢ Uil  TONOJHEHUsS  3HAHUW, PpEUICHUS  UHTEJUIEKTYaJIbHBIX W SKCHEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/1a4. B menoM conepkaHue y4eOHOTro mpeaMmera «XUMHs JaHHOTO YPOBHS
M3Y4YECHHUS OPUEHTHPOBAHO Ha (POpPMHUpPOBAHUE y OOYYAIOMIMXCS MHUPOBO33PEHUECKON OCHOBBI IS
NMOHUMaHUs (puiocopckux uAEH, TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPraHW4YecKoro u
OpPraHUYeCcKOro Myupa, 00yCIOBIEHHOCTb CBOMCTB BEILIECTB UX COCTABOM M CTPOCHUEM, TO3HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM SKCIEPUMEHTa U pEIIeHUs NPOTHUBOPEUHMI MEXIy HOBBIMHM (DakTamMH U
TEOPETUYECKHMHU TNPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUH SKOJOTHMUYECKUX MpoldieM, a
TaKke MpodsieM cOepexeHUs] PHEPreTUUYECKUX PECypCOB, ChIPbs, CO3JaHMS HOBBIX TEXHOJOTUH U
MaTEpHasIoB.

B mutane pemieHus 3agad BOCIUTAHUS, Pa3BUTUS U COLMANM3ALMM OOYYarOUIUXCS MPUHSATHIE
IIPOrpaMMOl MO XUMHM TIIOAXOABI K ONPEACIEHUI0 COJIEpKaHUs U IIOCTPOCHHUs IpenMeTa
IpenycMaTpuBaroT GopMHUpOBaHNE YHUBEPCAIBHBIX YU€OHBIX AEUCTBUN, UMEIOUINX 0a30BO€ 3HAYCHHE
JUI  pa3iM4YHBIX BUJOB JIEATENIHOCTH: pelIeHUs npobieM, TIOUCKa, aHajau3a U 00paboTKu
uH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOPETEeHMs] ONbITa MPAKTUYECKOM U HCCIeI0BaTEIbCKON
JESATENbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B npakTuke npenojiaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs, TaK M HA
YPOBHE CpeAHero olIiero o0pa3oBaHus, P ONPENEICHUHN COAEPKATENIbHON XapaKTepUCTUKU Lesei
U3Y4YEeHUs] TIpeJAMETa HalpaBJIEHUEM IEePBOCTENIEHHOM 3HAYMMOCTU TPAJUIMOHHO MNPU3HAETCS
¢dbopmMHpOoBaHHE OCHOB XHMMYECKOW Haykd Kak o0O0JacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPAKTUYECKON JeATEIbHOCTH YelOBEeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHMl KyibTyphl. C
METOJIMYECKOW TOUKHM 3PEHHs TAKOM NOIAXOJ K ONPEACICHHUIO LENed M3Y4eHMs NpEeAMETa SBISAETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo JaHHOW TOYKe 3pEHHUs IJIaBHBIMU LIETSIMHU U3yYeHMs MpeaMeTa «XUMUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAFOTCS:

e (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaKHEUIIIEH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIIOYEeBbIC MOHATHUS, (PyHIAMEHTAIbHBIC
3aKOHbl M TEOPUM XUMHUHM, OCBOCHHME S3bIKA HAYKH, YCBOCHHE M INOHHMAHHE CYLIIHOCTH
JTOCTYIHBIX O00O0OIIEHUH MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C MCTOpPHEH HX
pPa3BUTHUS U CTAHOBJICHMUS;

e (dopMHUpOBaHME W pa3BUTHE IMPEJICTABICHUA O HAYYHBIX METOAAX IIO3HAHHs BELIECTB U
XUMHAYECKHX PEAKIUN, HEOOXOIUMBIX ISl IPUOOPETEHU YMEHUN OpPUEHTHPOBATHCS B MUPE



BEUIECTB U XUMHUYECKHX SBJICHHUN, HMEIOIIUX MECTO B TNPUPOJIE, B MPAKTUYECKON U
MMOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB AESATEIHLHOCTH, CBSA3aHHBIX C HAOIIOJECHHEM U OOBSICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0IEHUEM IPaBUII O€30M1acCHOT0 OOpaIeHHsI C BELIECTBAMH.

Hapsiny c¢ atuM, conepkaTenbHas XapakTepUCTHKA IeNiell W 3amad M3y4deHHs INpeaMeTa B
porpaMMe Mo XMMHUHU yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMHU B
cucreme cpenHero ooOmiero obpazoBanms. CeroiHs B MpemNojaBaHUM XUMHUU B OOJBIICH CTEIEeHU
OTHAETCs MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE CoJep>KaHusi oOyueHUs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00I1e00pa30BaTeIbHON OpraHU3aliy, BIACIOIIEro He HaOOpOM 3HAHHM, a
(YHKIIMOHATIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO MOJTYYCHUs 3HAHUHA U
IMPUMCHCHUSA UX B peaJIBHOfI JKU3HU IJId PCIICHUA ITPAKTUYCCKUX 3ada4.

B cBsi3u ¢ 3TUM IpHU U3y4EHUU MpeaMeTa «XUMUs» JOMUHUPYIOLIEe 3HaYeHHEe MPUOOpPETaoT
TaKue eJH U 331a4H, KaK:

ajanrtanus oOydarolmuxcs K YCIOBHSM JWHAMUYHO Pa3BUBAIOLIErocs Mupa, (hopMHUpOBaHHE
WHTEJUIEKTYaJIbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYIAHHYECTBY,
CaMOCTOSITEILHOMY TPHUHSATHIO TPAaMOTHBIX pEIICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYallUX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUECM,

¢dbopMupoBaHue y 00YyYarOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIINI), UMEIOIINX
YHHUBEPCAJIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUJIOB JCATEIBHOCTU: PEIICHHS MPOOIIeM, TIOUCKa, aHATTN3a
u 00paboTku uHPOpPMAIUU, HEOOXOAMMBIX Uil MPHOOPETEHHUs OMbITa JEATEIBHOCTH, KOTOpas
3aHUMAacCT BA)KHOC€ MCECTO B IIO3HAHHU XHMMHH, a TaKXKE MJId OLCHKH C HO3PIIIPII>1 DKOJIOTHYECKOM
0€30MacHOCTH XapaKTepa BIMSHUSA BEUIECTB U XMUMHUYECKHUX IMPOIIECCOB HA OPraHu3M 4YelOBEKa U
MIPUPOTHYIO CPeny;

pa3BUTHE T[O3HABATEIbHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaroImuXxcs: CIOCOOHOCTH CAMOCTOSITENTFHO MPUOOPETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBUHU
C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIB30BAaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU IS
MOKCKA U aHaIn3a y4eOHON 1 Hay4yHO-TIONYJIpHONW HH(OPMaLU XUMUYECKOTO COAEepHKAHMS;

dbopMUpOBaHHE W pa3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO W JIOTMYECKOTO MBIILICHHUS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIpHU ITAaHUPOBAHUHA U IPOBCACHUN XUMHUUYCCKOI'O OKCIICPUMCEHTA,

BOCIUTaHHUE y 00ydaronmxcsl yOeKIEHHOCTH B T'YMaHUCTUYECKOM HarpaBIeHHOCTH XUMHH, €€
Ba)KHOM POJIn B PCIICHUN rI100aJIBLHBIX HpO6J’I€M palrOHAJIBHOI0 IPpHUPOAOIIOJIb30BaAHN A, IMOIMTOJTHCHHUA
HHEPreTUYECKUX PECypcoB M COXpPAHEHHs HPUPOAHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOANMOCTH
Oepe’)KHOTO OTHOWIEHHWS K TIPUPOAE M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHs OIbITa
WCIOJIb30BaHUS MMOTYYCHHBIX 3HAHUHN JUIS TIPUHSATUS TPAMOTHBIX PEIICHUN B CHTYAIIHsIX, CBSI3aHHBIX C
XUMHUYCCKUMU SABJICHUSAMU.

B yue6GHOM 1utane cpeanero o0uiero oopa3zoBaHus npeaMer «XUMHsD» 0a30BOT0 yPOBHS BXOTUT
B COCTaB MPEeAMETHOM 00acTu «ECTeCTBEHHO-HAYYHBIE TIPEIMETHI».

OO11ee yuCI0 YacoB, OTBEIEHHBIX JUIS M3YyUEHUsI XMMHHU, HAa 6a30BOM YpOBHE CpEIHEro oOIIero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kitacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 vaca (1
4ac B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpenmer opraHnueckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B IOJIYYEHUH HOBBIX
BEIIECTB M MarepuayioB. Teopus CTpOeHHs oOpraHudeckux coeauHeHuit A. M. bytiepoBa, eé
OCHOBHbIE TON0KeHUsA. CTpykTypHble (HOpMYJbl OpraHMYECKMX BellecTB. I'omosorus, uzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHbBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccuuKaluyM OpraHudeckux BemiecTB. HoMeHKiaTypa opraHMuecKux
COEMHEHUI (cucTeMaTHuecKas) M TPUBHUAJIbHBIE Ha3BaHUS BAaXKHEMIIUX MPEICTABUTENECH KiIaccoB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajllaMM Ha HX OCHOBE, MOJEIUPOBAHHME MOJEKYI
OpPTaHUYECKUX BEIIECTB, HAONIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX OIBITOB MO IMPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKMH psA. MeraH M 3TaH — HpocTeHIue
MIPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (peaklMU 3aMEIlEHUss U TOpeHHs),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psl. ODTUJIEH W MPONUJIEH — IMPOCTEHUIINE
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHMYECKHE CBOMCTBAa (peakuMHM THAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPHU3aLlin ), TOJIy4€HNE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u wmerunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKUE
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3HHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTU CTPOEHHS, TOMOJOTMUYECKHI psii. ALETHIIEH — MpocTeHIunit
MIPE/ICTaBUTENb AJIKWHOB: COCTaB, CTpPOEHHUE, (U3MYEeCKHMe W XHMHUYECKHME CBOWCTBA (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUecKHMe W XUMHUYECKHE CBOWMCTBA (peakuuu
raJJOTeHUPOBAHUS W HUTPOBaHMSA), NOJYYeHHE U TpHUMEHeHue. Toayon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue Ce0UCMEa (peakyuu 2ai02eHUpoSaHUs U HUMPOBAHUS), NOJYYEeHUe U
npumenerue. TOKCUYHOCTb apeHOB. I 'eHeTH4ecKas CBA3b MEXKIY YINIEBOAOPOJAMH, IIPUHAIEKAIIUMU
K pa3jMyYHbIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTIIeBOIOpoIoB. IIpupoanblil ra3 u nomyrHele HedTsIHbIE Ta3sl. HedTh
n e€ mpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEPEeroHKa, KPEeKHHI (TepMHYECKUIA,
KaTaJIMTH4ecKui ), muposu3. IIponykTsl nepepaboTku HE(TH, UX IPUMEHEHHUE B TPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3yYEHHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamu IlacTMacc, KaydykoB M pe3uHbl, koiekuuu «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U TaJIOTeHONPOU3BOIHBIX, MPOBEACHUE MPAKTUUECKOW paboThI: MOTyYeHHE
STHJIEHA U U3yYEHHE €r0 CBOMCTB.

PacuérHsle 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA MJIM MPOAYKTa PEaKIMM MO W3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKHE U XMMUYECKHE
CBOMCTBAa (peakUMM C aKTUBHBIMH METajllaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), NPUMEHEHHE.
BonopoaHeie ¢BA3M MEXIy MOJEKYJIaMH CHUPTOB. JleWcTBHE METaHOJA W 3TAHOJNA HAa OpPraHU3M
4eJI0BeKa.




MHOroaToMHbI€ COUPTHI. DTUIECHIIIMKOIb U TIULEPUH: CTPOEHHE, (PU3NYECKHE U XMMHUYECKHE
CBOMCTBa (B3aMMOAEWUCTBHE CO LIEJIOYHBIMU METalIaMU, Ka4eCTBEHHAsl PEaKlMs Ha MHOTOATOMHbBIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riunepuHa u 3TUIIEHITTUKOJIS.

@eHOoI: CTPOCHUE MOJICKYJBI, (PU3NUYECKHE M XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.

Anbnerunipl U kemoHwvl. DopMaNbIETH, alleTaIbICIH/: CTPOCHUE, (PU3HUECKIEe U XUMHYECKHE
CBOHCTBA (peakUuu OKHCICHMs M BOCCTAHOBJIEHMS, KaueCTBEHHBbIE peaKLUH), IOJIydCHHE W
IIPUMEHEHHUE.

OHOOCHOBHBIE IIpeJiesIbHble KapOOHOBbIE KHCIOThl. MypaBbUHAasi W YKCYCHas KHCIOTBIL:
cTpoeHue, (pu3nYecKkue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, oOIIMe JUIsl Kilacca KHUCIOT, peakLus
STepUUKAINN), TOTYYeHUE U puMeHeHne. CTeapuHoBas U OJICMHOBAsI KUCIOTHI KaK MPEACTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOILEE IEHCTBHE.

CrnoxHble 23QUpBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCHOT. ['maponu3 cinoxHbIX 3¢upoB. XKupsl.
I'mapoinns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KHUPOB.

VYrieBonbl: coctaB, KiaccU(pUKaAIUs YIIeBOJAOB (MOHO-, AM- U Tonucaxapunbl). [nmokoza —
IPOCTEHIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(B3aumogeiictBue ¢ rumpokcuaom Meau(ll), okuciaenue amMMmuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIIOKO3bl), HAX0XKJCHHUE B MPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi pOJlb.
®dorocunTe3. PpyKkTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemnrono3a Kak HOpuUpofHble monuMmepbl. CTpoeHHe Kpaxmajga M LEJUIHOJI03bI.
dusnyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

OKcIlepUMEHTAJIbHbIE METOJbl M3Yy4YEHMs BEIIECTB M UX NPEBpallleHUH: MpOBEIEHUE,
HaOJIOZICHNEe M ONHMCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKLIUU
OJIHOATOMHBIX CIUPTOB (OKHCIIeHHEe »dTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIHPTOB
(B3aumopelictBue mmuepuHa c rugpokcunom wmenu(ll)), anprernnoB (okucieHHEe aMMHAYHBIM
pactBopom okcuna cepedpa(l) m ruapokcugom menu(ll), B3aumozeicTBue kpaxmaiga € HOAOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak aM(oTepHble OpraHHYecKkue coequHeHHs. DU3ndyeckue U XUMHYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha MpUMepe IMHLKHa). bruonoruueckoe 3HadeHne aMUHOKHUCITOT. [lenTuapl.

benku kak npUpOJHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs H
TpeTUYHass CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THIPOJNH3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcneprMeHTaIbHbIE METO/Ibl M3YUEHHS BEIECTB U UX MPEBpaIlleHH: HaOII0AeHNE U OHCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IPU HarpeBaHUH, IIBETHBIE PEAKIIUU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TOHATUS XHMMHHM BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHUH: MOHOMEp, TOJUMeEp,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJUMEPU3ALNM, CPEAHSST MOJIEKyJsipHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUH — MOJIMMEPU3aLNs U TOJTUKOHICHC ALK

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYyKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanust MeXnpeaMETHBIX CBA3€H NpPU HM3y4eHUU oOpraHudeckod xumuu B 10 kiacce
OCYIIECTBISICTCA Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITHH,
SBJISIIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOme ecTeCTBEHHO-HAYYHbIC TMOHSATH: SIBICHHE, HAy4YHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHalIU3, CHUHTE3, KiIacCU(UKalusi, NEePUOAUYHOCTb, HAOIIOACHNUE, W3MEPEHHE, DSKCIEPUMEHT,
MOJIETTUPOBAHUE.



®dwusnka: marepus, SHEpPrHs, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEPreTHYECKHH YPOBECHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3NUYECKHUE BEIWYMHBI M CIUHMIIBI MX
M3MEpPEHUSI.

Buonorusi: knerka, opranu3Mm, Ouocepa, OOMEH BeIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, YKUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrHs: MUIIEBBIC NPOIYKTHI, OCHOBBI PAIIMOHAIBLHOTO MHUTAHUS, MOIOIIME CPEICTBA,
JICKapCTBEHHbIE M KOCMETHMYECKHE MpenapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne OCHOBbI XMMHH

XuMudeckuit aneMeHT. AToM. S11po aToma, U30TOMbI. DJIEKTPOHHASI 000104YKa. DHEPreTHUECKHE
YPOBHH, IOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, d- smemeHTh. OCOOCHHOCTH pacHpeACICHHS
ANIEKTPOHOB MO OpOUTaiIsIM B aroMax »JJIEMEHTOB IMEPBBIX YETHIPEX TMEPHOJOB. DJIEKTPOHHAs
KOH(HUTypamnus aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Ces3p mepuoanyeckoro 3akoHa u Ilepuoauueckoil cucremMbl XuUMHUecKUX »daemeHToB J[. U
MeHnaeneeBa ¢ COBPEMEHHON TEOpUEl CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIaM U IEPUOIAM.
3HavYeHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BemecTBa. XUMHUECKas CBA3b. Buibl XuMudeckoi CBsA3M (KOBaJIEHTHAs HEMOJSpHAs
U TIOJIApHAs, MOHHAsI, MeTajindeckas). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM XMMHMUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHKIN). Bogopoanas cBsi3b. BaqeHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenp okucineHus. MIoHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTpPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BeUIECTBA. THMBl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

ITonsatne o aucnepcHbIX cucreMax. VICTHMHHBIE M KOJUIOMIHBIE PacTBOpBL. MaccoBas [0Jid
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coefauHeHuil. HoMmeHknaTypa HEOpPraHMYECKHX BEILECTB.
['eneTn4eckas CBSA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIICKANUX K PAITMYHBIM KIJIACCAM.

Xumuueckass peakuus. Kraccudukanus XUMHYECKHX peakiuid B HEOPTaHUYECKOM U
OpraHMYeCKOM XHMMHMH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPALLICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iIuuHbIX (akTopoB. OOpaTHMble peaklHHU.
Xumnueckoe paBHoBecue. DaKTOPhI, BIAUAIOIINE HA COCTOSIHUE XUMMUYECKOTro paBHOBecusd. [IpuHnumn
Jle llarense.

Onexkrponutuyeckass auccouuanus. CunbHble u crnabble anekTponuThl. Cpeaa BOTHBIX
PacTBOPOB BEIIECTB: KHACIAsA, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METOJbl U3yUEHHS BEUIECTB U UX MPEBpALICHUI: JEMOHCTpalus TaOJuIl
«Ilepuognueckass cucrema xumuyeckux diemeHToB JI. M. MeHnneneeBa», H3yueHUE MOJEIEH
KPUCTAIIMYECKUX PEHIETOK, HAOII0JEHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIBITOB
(paznokeHue NepokcHuaa BOJOpPOJa B IPUCYTCTBUM KaTalu3aToOpa, ONPEAEIEHUE CPElbl PacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAJILHOTO HWHAMKATOpa, PEaKlUu HOHHOro oOMEHa), IMpOoBeleHUE
MPAaKTUYECKON paboThl «BiusiHUE pa3nuUHbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOHN PeaKIumy.

PacuérHrle 3agaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEaKLMW, B TOM YHUCIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCIOJIB30BAHNUEM MTOHATHUS «MACCOBAs JOJIs BEILIECTBAY.



Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenune HemerawioB B [leproandeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /[I.
W. MenneneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. Du3nueckre CBOWCTBA HEMETAUIOB. AJIJIOTPONHUS
HEMETAIJIOB (Ha IMpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOMCTBA BaXKHEHUIIMX HEMETAJJIOB (rajloreHoB, cepbl, a3oTa, docdopa, yriepoaa
Y KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAVIOB U UX COCIUHEHUMN.

Merasnsl. Ilonoxenue meramioB B llepuonuyeckon cucreMe xumuuyeckux siemeHTos JI. .
MenpeneeBa. OcCOOEHHOCTHM CTPOEHHSI DJIEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue
¢uzmveckue cBorcTBa MeTaioB. CIUiaBpl METa/UIOB. JJIEKTPOXMMHYCCKHH P HANPsDKCHHIH
METaJUIOB.

XHWMHYECKHE CBOMCTBA BAXKHEUIINX META/UIOB (HATpUH, KaJIWi, KaJIbIIMA, MarHuW, aJlOMUHHM,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCITMHEHUM.

O6mue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamioB B ObITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI U3YYCHHS BEIIECTB M MX IMPEBpAIICHUN: M3yYEHUE KOJUICKIIUU
«MeTanisl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE PKCIEPUMEHTANbHBIX 3a/la4, HaOIt0IeHue U
OMHCaHUE JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCUAA ATIOMUHHUS C
pacTBOpamMH KUCJIOT U IIEN0YeH, KaYeCTBEHHBIE PeaKIIMK HA KaTHOHBI METAJUIOB).

Pacuérnpie 3amaymn.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00BEMY OMHOTO W3 YYACTBYIONIUX B PEAKIMH BEIIECTB, PAacu€Thl Macchl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecriedeHHWH SKOJIOTUYECKOW, SHEPreTUYEecKOW W TMHUIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIUHEL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHA.

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJXYYSHHS BaKHEUIITUX
BEIIIECTB.

UenoBek B MHpE BEUIECTB M MaTEpUANIOB: BaKHEHIIME CTPOUTEIbHBIE MaTEpHaIbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepaMHKa, MaTepualbl HJisi JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHHUS.

XuUMHS ¥ 3I0pOBBE YEJIOBEKA: MpaBUJia MCIIOIB30BAHUS JICKAPCTBEHHBIX IMPENapaToB, MpaBHiIa
0€30MMacHOT0 HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUN B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanu3amus MeXNnpeaMETHBIX CBS3€H MpU M3ydeHUU oOIIel M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS YEPe3 HCIOIb30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mume ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAay4HbIH (DAKT, THIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KiIaccu(uKaIus, IepuoAUYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHNE,
SIBJICHHE.

®dusnka: Marepusi, IHEprus, Macca, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, H3O0TOI,
PaIMOAKTUBHOCTh, MOJICKYJa, JHEPreTUYECKUH YPOBEHB, BEIIECTBO, TENIO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NIECKUE BETUIMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knerka, opranusM, sKocucTeMa, 6rochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadus: MuHEpaIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIC NCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus: XUMHUYECKash MPOMBIIUIEHHOCTh, METAJUIYpTusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUasoB, CETbCKOX03SIMCTBEHHOE TPOM3BO/ICTBO, MUIIEBas TPOMBIIIIEHHOCTh, (hapMalleBTUYeCcKas
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX MpernapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 XMMHUM HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUSI 00YYaIOIIMMUCS MPOTPaMM
cpenHero oobmero o0pa3oBaHus (JIMYHOCTHBIM, METAllPpEIMETHBIM U MpeAMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOMW Uil pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTrcTBUUM C CHUCTEMHO-ACSATENLHOCTHBIM IOAXOJAOM B CTPYKTYpE JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IMpeaMera «XHMHsS» Ha YPOBHE CpEIHEro o0Imero o0pa3oBaHUS BBIJCICHBI
CJIEYIOIIHE COCTABIISIOLIUE:

OCO3HaHME OOYYAIOMIMMHUCS POCCUHCKON TpaKAAaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIM4Me MOTUBALIUU K O0YYEHHIO;

L[EJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JWYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESTENBbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMM,  IPUCYIIMMU  LEJIOCTHOW  CHUCTEME  XUMHYECKOIO
o0pa3zoBaHMs;

HAJIMYHE TPABOCO3HAHMS HKOJOTHUECKOW KYJIbTYPHl M CIIOCOOHOCTH CTAaBHTbH IIENTH U CTPOUTH
KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IMpenMeTa «XUMHS JOCTUTAIOTCS B €IUHCTBE YU4eOHOH M
BOCIIUTATEIbHOW JIEATENHbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHUMH, COLUOKYIbTYPHBIMU,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM U HJA€ajJaMH POCCUHCKOIO TpaXkJaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM M TIPaBUJIAMHU TMOBEACHHUSA, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTPaxaroT c(hOpMUPOBAHHOCTD OIBITA
MO3HABATEIIbHON M TMPAKTUYECKOM JEeATENbHOCTH OOyYaloluXcsi MO pealu3alud IPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs OOYYAIOUIUMUCS CBOMX KOHCTHUTYIIMOHHBIX TpPaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M MpaBWiaX MEXIUYHOCTHBIX OTHOILIEHUUA B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOpPYECKOH IEATENbHOCTH IpPHU CO3JaHHHM Y4YEOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BRITOJIHEHHH XUMUUYECKUX dKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTHX MPH
aHaJIM3€e pa3IMYHbIX BUJOB yUeOHOU NeATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleNI0 OT€YECTBEHHON XUMUU;

YB)KEHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTMKEHHS] HAyKH €CTh pe3yjbTaT JINTEIbHBIX HAONIOJIEHUHN, KPOHMOTIUBBIX
AKCMEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MIPAKTUKOB;

MHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIONIEM aHaln3e HH(GOpMaLUuU O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHHMBATh CUTYalluU, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, U MPUHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OILIEHHBAaTh CBOE TMOBEIEHHWE M TMOCTYINKM CBOMX TOBAapUIIEH C MO3HUIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



MMOHUMaHUS IIEHHOCTEeH 3I0poBOro © 0O€30MacHoro o0Opas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOIIoIeHUs TTpaBUII 0€30MacHOro 00pallleHus C BeIIeCTBAMU B ObITY, IOBCEITHEBHOM JKU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30M1aCHOTO MOBEACHHUS B
CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TOCHEACTBUIA U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHMKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIENOBATENbCKOW  JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JCSITCILHOCTH;

YCTAaHOBKM HAa aKTHBHOE YyYacTHe€ B pEHICHMM NPAKTHYECKHUX 3a/Jad  COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY U3YUYCHUIO MPodeccuil pa3inyHOro poja, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUAYAIBHOW TpaeKTopuu oOpa3oBaHUs, Oymyien
npodeccun U peanuszaluu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTUYECKH II€JI€CO00Pa3HOTO OTHOIICHHS K TPHUPOJE, KaK HCTOYHUKY CYIICCTBOBAHUS
JKM3HM Ha 3eMIIe;

MMOHUMAHHUS TJIOOAJIBHOTO XapaKTepa HKOJIOTHYECKUX TMPOOJIeM, BIHSHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HAHUSI HEOOXOJIMMOCTH HCIOIB30BAHUS JOCTIKCHHH XUMHUU U7l PEHICHUsT BOMIPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATHS ACUCTBUM, IPUHOCAIINX BPEJ] OKPYKAOLIEH NPUPOAHOU Cpeae, YMEHUs
MIPOTHO3UPOBATh HEOIATOMPUSITHBIE DKOJOTUYECKUE TOCIEACTBUS TMPEANPUHUMAEMBIX JCUCTBUNA U
MpeA0TBpaIIaTh UX;

HaJU4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJOTMYECKOM KYJIbTYpbI, OIBITA
NEeSTETFHOCTH YKOJIOTHYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI MU B TI03HABATEIHLHOM,
KOMMYHHKATUBHOM ¥ COLIMATBHOM TMpPaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO MPOTUBOCTOSTH
UJIE0JI0THUH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOIIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHenuPUKA XWUMHUH KaK HayKd, OCO3HaHHs e poid B (OPMHUPOBAHHUH
paIMoOHaIBFHOTO HAYYHOT'O MBIIIIEHUS, CO3JaHHUH IIEIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIeM MHUpe
KaKk O E€IMHCTBE MPUPOABI M YEJIOBEKAa, B TMO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUH
po0JieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHWMHH IS COBPEMEHHOW IMBWJIM3AIMHA: B €€
TYMaHUCTHYECKOW HAMpaBIEHHOCTH W BAXKHOM pONM B CO3JaHMHM HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEIICHHH TJIOOAIBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CBHIPHEBOM,
OHEPreTHYECKOH, MUIIEBON M IKOJIOTHYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIUHBI, 00eCTeUeHUN
YCJIOBHH YCIIEITHOTO TPy M YKOJIOTHIECKH KOM(DOPTHOM JKU3HU KAXKIOTO YeHa OOIIECTBA;

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTH:  TOHHMMAHMS  CYIIHOCTH  METOAOB  IO3HAHWS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BaTh IMOJy4daeMble 3HAHUS IS
aHalM3a M OOBSICHEHHsI SBJICHHIA OKPYKAIOIIEro MUpa U MPOUCXOASIIUX B HEM M3MCHEHHM, YMEHUS
nenaTth 00OCHOBAHHBIE 3aKIIOYEHHMS Ha OCHOBE HAy4YHBIX ()aKTOB M UMEIOUIMXCS JaHHBIX C ILIEJBIO
MOJIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS NJIs pelieHus mnpoljiem B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBHUU C JKU3HEHHBIMU HOTpCGHOCTSIMI/I;
MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3InYHbIX chepax MpodhecCHOHATLHON IeATEIbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIE pe3yNIbTaThl OCBOCHHS YU4E€OHOTrO TMpenMeTa «XUMUs» Ha YPOBHE CPEIHEro
o01mero 00pa3oBaHUs BKIFOYAIOT:

3HAYUMBIC i1 (OPMUPOBAHUS MHPOBO33PCHHS  OOYYAIOIMIMXCS  MEXIUCIUIITUHAPHBIC
(MeXTpeIMeTHbIE) OOIIEeHAyYHbIE MOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
cnenuduKy METOJOB IO3HAHMS, MCIOJb3yeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, ABJICHHUE, MPOLIECC, CHCTeMa, HAyYHBI (AaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHs, UCCIIeIOBaHNE, HAOIIOACHUE, H3MEPEHUE, DKCIIEPUMEHT U APYTHE);

yYHHUBEpCalIbHbIE Yy4eOHBIC NEHCTBUS (MMO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obOecnieunBammue ¢GopMupoBaHue (QYHKIMOHAIBHONW TI'PaMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CIIOCOOHOCTD oOyyaronmxcs HCIOJIL30BATh OCBOEHHBIE MEXIUCITUTIINHAPHBIC,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC yYeOHBIE IEUCTBUS B MO3HABATEILHON M COLIMAILHOMN
MPaKTHKE.

MeramnpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUSMMU:

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOSITENILHO  (pOpMyIHpOBaTP H  aKTyaJIM3WpPOBATh MPOOJIEMy, BCECTOpPOHHE &
paccMaTpuBarth;

OTIPEIEIATh 1ENIN IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX TOCTHXKCHHS, COOTHOCUTH
pe3yabTaThl IEATEIbHOCTH C MOCTABIIEHHBIMU LIEIISIMU;

WCIIONB30BaTh MPU OCBOCHUW 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC MPU3HAKY MOHATUH U YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
TOHSATHUSA JJIs1 OOBSCHEHUS OTACNIBHBIX ()aKTOB U SBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKITY U3YUaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICNYKTUBHBIC, MO aHAJIOTHHU), BBIABIATH
3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BHIBOABI U
3aKII0YCHUS;

MPUMEHATh B TIPOIIECCE IO3HAHMS, WCIOJIb3YEeMble B XHUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeTIH, TPeoOpa30oBhIBATh MOJIENIBHBIE TPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOI) JJIEMEHTA,
xuMudeckas (Gopmyia, ypaBHEHHE XUMHUYECKON pEaKIMi — MPU PEIICHUN yU4eOHBIX MMO3HABATEIIbHBIX
W TPaKTHUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS [JIs1 BbISBICHUS
XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHil;

dbopMynupoBaTh 1eMM W 3aJaud  HCCIEAOBaHHWSA, HCIOJb30BaTh IOCTABJICHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCH B KAueCTBE MHCTPYMEHTA TMO3HAHMS M OCHOBBI TSI
(hopMUPOBaHUS TUMIOTE3HI IO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHMUIA;

BIIQJIETh HABBIKAMH  CAMOCTOSITEJIBHOTO IUTAHWPOBAHWUS W TMPOBEACHUS  YUCHHUYECKHUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3ynabrar, (OpMyJIupoBaTh OOOOMIEHUS W  BHIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIECIOBAaHUS, COCTABISATh OOOCHOBAHHBIM OTUYET O TMPOJACTaHHOU
pabore;

MPUOOPETATh OMBIT YUSHUYECKOW HMCCIENOBATENILCKOW U MPOCKTHOU JESTEIILHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3ajad,
MIPUMEHEHHUIO PA3JIMYHbIX METOJOB O3HAHUSI.

3) pabora ¢ undopmanmeii:



OPHEHTUPOBATbCS B PA3IUYHBIX HMCTOYHHMKAX MHPOpPMaLuHU (HAYYHO-IIOMYJIApHAs JIUTEpaTypa
XUMHAYECKOTO  COJAEP)KaHUs, CIOpaBOYHbIe TocoOusi, pecypchl MHTepHeTa), aHAIM3UPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (JOPM NpPECTaBICHUs, KPUTUUECKH OLICHUBATh €€ I0CTOBEPHOCTh
U HEMPOTUBOPEUYHUBOCTH;

(GbopMynIMpOBaTh 3ampoChl M IMPUMEHATh pa3IMYHble METOJbl IIpU IOUCKE U O0TOOpe
nHpopManun, HeOOXOMMOM IS BBITIOJIHEHHUS YI€OHBIX 33/]a4 ONPEAeIIEHHOTO THIIA;

IpUOOpEeTaTh OIBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYI (opMy mpeacTaBieHuss HH(POpMALMU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCTOJIb30BaTh HAYYHBIH SI3BIK B Ka4E€CTBE CPEACTBA MPHU pabOTe ¢ XUMHUECKOW MH(pOpManueit:
IPUMEHATh MEXIpeaAMeTHble ((u3uyeckrue M MaTeMaTH4YeCKHe) 3HAaKW M CHUMBOJIBL, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH /1eliCTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKAAeMOHl TeMbl B XOJle Juajora W/WINW TUCKYCCHUH,
BBICKa3bIBaTh UJEH, POPMYIMPOBATH CBOM NPEJIOKEHHSI OTHOCUTEIBHO BBITOIHEHHS IPEIOKEHHON
3a/1a4y;

BBICTYNIaTh C IIpE3€HTAllMEed pe3yabTaTOB IIO3HABATEJIILHON JI€ATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUH XMMHYECKOIO 3KCIEPHMEHTA,
MPAaKTUYECKOH pabOTHl 1O HCCIEIOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, peau3aliil y4eOHOTO
npoekta U (OpMyIMpOBaTh BBIBOJABI IO pe3yjlbTaTaM IPOBEAEHHBIX HCCIEAO0BAaHUM IyTEM
COTJIACOBAHUS TIO3UIUH B X0/Ie 00CYKACHUS M 0OMEHA MHEHUSIMH.

OByajgeHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U  OCYIIECTBISATH CBOIO ITO3HABATEIIbHYIO JESTEIbHOCTD,
ompenensas e€ Iead W 3aJauyd, KOHTPOJMPOBaTb M IO Mepe HEeOOXOAMMOCTH KOPPEKTUPOBATh
npeagaraeMbplii  aaropuT™M JEHCTBUI NpU BHINOJHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PQPEKTUBHBIA CIIOCOO HUX pELIeHHs ¢ Y4ETOM IMOJYyYEHHMs HOBBIX 3HAaHUHM O
BELIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD OTPaXKaloT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNH O XHUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHWUU SIBICHUH NPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U
KYJIBTYpBI JIUYHOCTH, €€ ()YHKIIMOHATLHON IPaMOTHOCTH, HEOOXOUMOMN IS PEIICHHS MPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0POBBIO U TIPUPOTHOM Cpelie;

BIIQJICHUE CHCTEMOW XWMHUYECKHX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIOIINE TOHSATHS
(XMMUYEeCKUIl  DIIEMEHT, aTOM, OJJIEKTpOHHas O00OJloYKa aTroMa, MOJEKylla, BaJeHTHOCTH,
AIEKTPOOTPHUIIATEIFHOCTD, XUMHUECKAs CBsI3b, CTPYKTYpHas (hopmyiia (pa3BEpHyTast U COKpai¢HHas),
MOJIb, MOJISIpHAsI Macca, MOJSIPHBINA 00BEM, YIIEpOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIa, paarKal,
M30MEpHsl, U30MEPbI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YTJIE€BOJOPO/IbI, KUCIOPOJ U a30TCcoAepKallne
COEIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSIUHEHNUS); TEOPUH U
3aKOHBI (TEOpHSI CTPOSHHUS OpraHuueckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (aKTOJIOTUYECKUE CBEACHUS
O CBOKMCTBaxX, COCTaBe, IOJYYCHHU W OE30MACHOM HCIOIb30BAHUN BAXKHEUIINX OPTraHUYECKHX
BEUIECTB B OBITY M MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEpHble MPU3HAKU TMOHSITHH, YCTaHABIMBATh MX
B3alMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLME IIOHATHSA IIPU ONMCAaHUM COCTaBa, CTPOCHUSA U
MpEeBpaLICHUI OPraHuYeCKUX COEeIMHEHU;

c(OPMHPOBAHHOCT YMEHHH HCIOJNb30BaTh XUMHUYECKYIO CHMBOJHMKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€HHON) (opMysn OpraHMYeCKHX BEIIECTB U
YpaBHEHUH XUMUYECKUX PEaKLMH, M3rOTaBIMBATh MOJEJINM MOJEKYJ] OPraHMYEeCKHX BELIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATh MNPHUHAIICKHOCTh HM3YyYCHHBIX OPraHHYECKUX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY KIIACCy/TpYIe COeTuHEHHH (yriIeBOJOPOIbI,
KHCIIOPOJI U a30TCOJIepIKAIlNe COeTMHEHUS, BBICOKOMOJIEKYIIIPHbIE COCTMHEHUS ), 1aBaTh UM Ha3BaHUs
mo cucrematudeckori Homenkimarype (IUPAC), a Takke UPHBOIUTH TpPUBUATIHHBIC HA3BAHUS
OTJENbHBIX OPraHUYECKUX BEIIEeCTB (STWJICH, MPONWIEH, AalleTUJEH, STWICHIVIMKOJb, IIIHULEPHH,
benon, popmanbaerny, aneTanbAaeTHa, MypaBbHHAsL KHCIOTA, YKCYCHAs! KUCIIOTA, OJIGMHOBAsI KUCJIOTA,
CTeapuHOBas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, [eJITI0103a, TJIUIUH);

c(OPMHPOBAHHOCT YMEHHUS ONPEACNATh BHIbI XHUMHYECKOH CBSI3M B OPraHUYECKUX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOCHHSI OPraHUYECKUX BEUIECTB
A. M. bytnepoBa ansi 00bSICHEHHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U XHUMHUYECKUE
CBOMCTBA TUIIMYHBIX NPEACTABUTEICH pa3INYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STWJIEH, MPONWJIEH, aleTwieH, OyraaueH-1,3, MerwnOyramueH-1,3, OeH30i1, MeTaHON, ATAaHOI,
STHJICHIJIMKOJb, TIUIEPHH, (EHON, aleTanblIeru],, MypaBbHHAs W YKCYCHasi KHCIIOTBHI, TJIIOKO3a,
Kpaxmall, HeJUTI0I03a, aMUHOYKCYCHAsl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUM C UCIIOJIIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO ChIPbs (HE(TH,
NPUPOJAHBIN Tra3, yrojib), CHOCOOBI HMX NEepepaboTKW M MPAKTUYECKOE NPUMEHEHHE NPOAYKTOB
nepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHUSM (Macchl,
00bEMa, KOJMUYECTBA MCXOAHOTO BELIECTBAa WJIM MPOJYKTAa PEAKIMU MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIN MIPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHMH BJIAJeTh CHUCTEMOW 3HAHMHA OO0 OCHOBHBIX MeETOJaxX Hay4yHOIo
MO3HAHUS, UCIIOJB3YEMBIX B XMMHUU NPU W3YYEHUU BELIECTB U XMMHUECKHX sBJICHUHN (HaO0JeHueE,
U3MEpPEHHUE, HKCIEPUMEHT, MOJEINPOBAHME), HCIIOJIB30BATH CUCTEMHBIE XUMHUYECKHE 3HAHUSA I
NPUHATHS PEIIeHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIO/IaTh TMpaBWIa TIOJb30BAaHUS XUMHUYECKOW IOCYION U
nabopaTOpHBIM 000pYyIOBaHMEM, a TaK)Ke MpaBWila OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA0OPAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yYMEHUH IJIAHUPOBATH M  BBIIOJHATH XHUMHYECKMH HSKCIEPUMEHT
(mpeBpallleHusT OpraHMYECKHX BEIECTB NpPH HATrPEeBaHMUM, IOJYYEHHE OSTHUIIEHAa U H3y4YEHHE €ero
CBOWCTB, KaU€CTBEHHBIE PEAKIIMM OPraHMYECKUX BEIIECTB, J€HATypalus OeIKOB MpHU HarpeBaHUM,
L[BETHBbIE peaKkluu OENIKOB) B COOTBETCTBUU C MpPaBUJIAMHU TE€XHUKH 0€30MacCHOCTH IpU OOpaIleHHuu ¢
BEIIECTBAMH U Ja0OpaTOpHBIM  OOOPYJOBAaHUEM, TPEACTABIATh PEe3yJIbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alHCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMyIHpOBaTh BBIBOIbI
Ha OCHOBE 3TUX PE3YNIbTATOB;

cOPMUPOBAHHOCTh YMEHHI KPUTHYECKH AaHaJU3MPOBATh XHMHUYECKYI0 HHGPOpMaIUIo,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeicTBa MaccoBOi HH(pOpMaluu, UHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIaTh MPaBHJIa YKOJIOTHYECKH 11EJIECO00Pa3HOTO TTOBEACHUS B
OBITY M TPYAOBOH JESTEIHLHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3[J0POBbS M OKPYXKAIOIIEH MPUPOIHOM
Cpelbl, 0CO3HABaTh OMACHOCTb BO3/CHCTBHUS Ha >KUBbIE OPraHU3MbI OMPENEIEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMAs cMbich mokazatens I[I/JIK, mosicHATP Ha mpuMepax CHOCOObl YMEHBIICHHS M
MPEeIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBUS HAa OPraHU3M UEIOBEKa;



JUIs 00YYaroIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE MPUMEHSTh 3HAHUS
06 OCHOBHBIX JOCTYITHBIX MCTOJAX MO3HAHUS BCUICCTB U XUMHUYICCKUX HBHGHHﬁ;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJB30BaTh PelbeQHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XMMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAY4YHOM
KapTUHbl MHUpa, POJU XUMHMHM B TO3HAHUM SBICHUH NPUPOAbI, B (HOPMHUPOBAHUU MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIHHON IPaMOTHOCTH, HEOOXOAMMOMN ISl PELICHUS MPAKTUIECKUX
3aJja4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOAHON Cpefe;

BJI/ICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJAraOLIUE IOHSTHS
(XMMHUYECKHUl 2JIEMEHT, aToM, M30TOIl, S-, P-, O- BIEKTPOHHBIC OpOHTAIM ATOMOB, WOH, MOJICKYJA,
MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKMCIEHUS, XUMHUYECKas
CBSI3b (KOBaJEHTHAs, HOHHAs, MeTaJUIMYecKas, BOJOpPOJHAas), KpUCTAJUIMYEecKas peleTka, THIIbI
XUMHUYECKUX PEAKLUi, pacTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHUECKAs HUCCOLMALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaklui, XMMUYECKOe PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOPHsI JIEKTPOJIUTUUECKON JuccoLMaluy, nepuoanueckuit 3akon J{. . Menpaeneesa, 3akoH
COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W IIPEBPALICHUS JHEPIMM IPU XUMHUYECKHUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIIE B
OCHOBE IMOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (PaKTOJOIMUECKUE CBEICHUS
O CBOICTBax, cCOCTaBe, IOJIyUYEHUU M OE30MACHOM HCIIOJIB30BAHUM BaXKHEUIINX HEOPraHMYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH 1€ TETbHOCTH YeJIOBEKa;

c(OPMUPOBAHHOCTh YMEHMUH BBISABIIATH XapaKTEpHbIE MPHU3HAKU IMOHSATHM, yCTaHaBIMBAaTh HX
B3alMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IIPH ONMCAaHUM HEOPraHMYECKHUX BELIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUH UCMOIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUIS COCTaBICHUS (OpMyII
BEIIECTB M YypaBHEHWH XWMHYECKUX peakimid, cuctemarnueckyro HomeHkinatypy (IUPAC) u
TpPUBMAJbHBIC HA3BaHMS OT/ENbHBIX HEOPraHWYECKUX BELeCTB (yrapHbl ra3, YIJIEKHUCHbIM ras,
aMMHaK, raiéHasi U3BecTh, HeraméHas U3BecTb, IUThEBAs COJa, MUPUT U JApYyTue);

c(OPMHPOBAHHOCTh YMEHMH OIpPENeNATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHYECKUX
AJIEMEHTOB B COEJUHEHMSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHYECKOW CBS3M (KOBaJE€HTHas, MOHHAasi,
MeTaJuIn4YecKas, BOJOPOJHAs) B COCJUHEHHUSAX, THUI KPUCTAUIMYECKOH PpeIIETKH KOHKPETHOTO
BellecTBa (aTOMHas1, MOJIEKYJISipHAsl, HOHHAs, METAJUIMYECKas), XapaKTep Cpebl B BOJHBIX pacTBOpax
HEOPraHMUYECKUX COECIUHEHMUI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHMUYECKHUX BEIIECTB MO MX
COCTaBY K ONpeAeTEHHOMY Kiaccy/Tpynie coelMHeHUH (IIPOCThIe BEIIECTBA — METAJJIbl 1 HEMETAJLIIBI,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICI neproanyeckoro 3akona /[. . Menneneesa u
JIEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 00BICHUTENBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKHX
aneMeHToB 1—4 mepuonoB Ilepuoanueckoit cucteMbl xumuyeckux sneMmeHToB J[. M. MeHnneneena,
UCTIONIB3YS TIOHSTUSL «S-, P-, O-2JI€KTpOHHBIE OpOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHYECKHX JJIEMEHTOB M HUX COEIMHEHHH MO NepuoaaM H
rpynmnaM Ilepuonnueckoi cucteMsl XUMUYECKUX 3iIeMeHTOB [[. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOpPraHMUYECKUX BELIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N'€HETUUYECKON CBSI3U
MEXIy HEOPraHM4EeCKMMM BEIIECTBAMHM C IIOMOIIBI YPABHEHHH COOTBETCTBYIOIIUX XHUMHUYECKHX
peaKuuii;

C()OPMHUPOBAHHOCT YMEHHUS KJIACCUPUIMPOBATH XHMHUYECKHE PEAKUUU IO PA3IUYHBIM
IpU3HAKaM (YUCIIy U COCTaBY PearupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakluu, U3MEHEHHUIO
CTEINEHEH OKUCIIEHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIACTUIO KaTalIu3aTopa);



c(OPMUPOBAHHOCTh YMEHHIl COCTABIIATH ypaBHEHHUS pEaKUUN pPa3IMYHBIX TUIOB, IMOJHBIE U
COKpaIIEHHbIC YPABHEHHSI PEAKIINI HOHHOTO OOMEHA, YUYUTHIBAs yCIOBHS, IPH KOTOPBIX 3TU PEAKIIUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCT YMEHUI MPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHHIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpaX HEOPraHUUYECKUX BEIIECTB;

cOPMUPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYLIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEACTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX PEaKIHiA;

c(OPMUPOBAHHOCTh yYMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakluu OT
pa3anyuHbIX (HAaKTOPOB; XapakTep CMEUICHHs] XUMUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTU OT BHEILIHETO
BozaeiictBus (mpuniun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHMI XapaKTEepHU30BaThb XUMHUYECKHE IPOLIECCHI, JieXKallue B OCHOBE
NPOMBIIIICHHOTO  TOJIYyY€HHs CEPHOM  KHCIOTHI, aMMHaka, a TaKke CPOPMHUPOBAHHOCTH
Mpe/CTaBiIeHU 00 OOIMX HAy4YHBIX MPHUHIMIAX W SKOJOTHYECKHX Mpo0ieMax XUMHUYECKOIrO
IIPOU3BO/JICTBA;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBHIYUCICHHS C HCIOIb30BAHHEM MOHITHUS «MaccoBas
JI0JIsl BELLECTBA B pPacTBOPE», OOBEMHBIX OTHOLIEHMHM TIa30B NpU XUMHUYECKHX PEAKLUAX, MacChl
BelecTBa WM 00BhEMA Ta30B MO0 M3BECTHOMY KOJHYECTBY BELIECTBA, Macce WM O0BEMY OAHOTO W3
YUaCTBYIOIIMX B PEAKLUHU BEIIECTB, TEIJIOBOTO 3((dekra peakunu Ha OCHOBE 3aKOHOB COXPAHEHUS
MAaccChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTUU;

cOPMHUPOBAHHOCTh YMEHUW COONIOMATh TpaBHUJa TOJB30BAHUS XHUMHYECKOH TMOCYHIOH U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXKe IMpaBuiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBINOJHITH XUMHUYECKHI OKCHEPUMEHT
(paznokeHue IMepoKcHa BOJOPOJa B MPUCYTCTBHM KaTalu3aTopa, OINpEe/eleHHE CpeAbl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAILHOTO WHIUKATOpA, BIUSHUE Pa3NUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakluu, peakluu HOHHOro oOMeHa, KaueCTBEHHbIE peaklluy Ha cyibdar-, kapOoHaT- 1
XJIOPUA-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3aJa4 1o TeMaM «MeTaib» U
«Hemeranel») B COOTBETCTBUM C ITPaBUJIaMU TEXHUKU 0€30MaCHOCTH MPH OOpAIlEHUH C BELIECTBAMHU
1 J1abOpaTOpHBIM 00OPYJOBAHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUECKOT0 SKCIIEpUMEHTa B (hopMe
3allUCH YPaBHEHHUH COOTBETCTBYIOUIMX peakuuid U (QOopMynHpoBaTh BBIBOJBI Ha OCHOBE 3TUX
pE3YJIBTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(pOpMaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKaNUU, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTb YMEHUN COOJIIOIATh MPaBUJIa IKOJIOTHYECKH 11€JIECO00Pa3HOTO TTOBEACHUS B
OBITY M TPYAOBOH JESATEIHLHOCTH B LIEISIX COXPAHEHHUs CBOETO 3[J0POBbS M OKpYXKarolled MpUpOaHOM
Cpelbl, 0OCO3HABaTh OMACHOCTh BO3/IEUCTBHUS HA KUBbIE OPraHU3MBI ONpeAeEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHATe, Ha mpumepax crmocoObl YMEHBIICHUS W TPEJOTBPAIICHUS HX
BPEIHOI0 BO3/ICHCTBYS Ha OpraHU3M YeJIOBEKa;

U1 00yYaroIIKUXCsl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE NMPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUI CHENbIX M CHAOOBUAALIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BATh Pelbe(HO-TOUCUHYIO
cuctemy ob6o3nauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Paspnen S. BeicokomMoJieKy aIsIpHbIE COeIMHECHUS

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/l IpOrpaMMBbL pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTsbI pecype
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
QJIKQ/IUCHBI, aJTKUHBI
2.3 ApomaTH4eCKue yriaeBOA0POIbI 2
24 [TpupoaHBIE HCTOYHHUKH YTICBOIOPOIOB U 3 1
UX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyecKue coeAuHeHUs
3.1 Crnuptsl. @eHon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1
Hroro no pazneny 13
Pa3nes 4. AzoTcoaepskanue OpraHi4ecKue coeJuHeHHs
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3




5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm I;;:rhszl:f;::me PazICIon HTeM Beero Konrpoasnsie  Ilpakrnyeckue gg;g?oo:ab;gmnme
padoThI padoThI pecypeb
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenune atomoB. [lepuoauueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMUIECKUX 3
anemenToB JI. 1. Menaeneena
19 Crpoenue BemectBa. MHOroobpasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUs U KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxrueckue fll3y‘lel-ll/lﬂ :)lﬁ]()l;li);OBaTeﬂbHLIe
padoThbI padoThI pecypee
1 IIpeamer oprann4ecko XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o K1accuPpUKaUn
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBbI: COCTAB U CTPOCHHE, 1
TOMOJIOTMUECKUH PSiL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENN aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOCTeIne 1
MIPEICTaBUTENN aJTKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STWJIECHA U U3yYEHHUE €0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTminoyraauen-1,3. [Morydaenne 1
CUHTETHUYECKOTO KayuyKa 1 PE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH PSAll. ALIETHIIEH — 1
MPOCTEUIINIA PEJCTABUTEh AIKUHOB
11 Beruncnenus no ypaBHEHUIO XUMHUYECKOU 1




peaku

Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD

12
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoHBIE MCTOYHUKY YTIIEBOJOPO/IOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHast cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TIIULEpUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznyeckue
¥ XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAsl U YKCYCHas

29 IIpaxTrueckas pa6v0Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NENCTBHE

o5 CroxHble 3(UpbI KaK MPOU3BOIHBIE

Kap6OHOBI)IX KHCJIOT. FI/I)IpOJ'II/IS CJIOXKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OuoJIOrNYecKast PoJib KUPOB

VYTaeBobl: COCTaB, Kilaccuukanus.
27 Baxneiimme npeacTaBuTENN: TIOKO03a,
¢bpykTO3a, caxaposa

8 Kpaxman u nemnrono3a Kak npupoaHbIe
MOJINMEPBI

KonTponbHas pabota no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre
COEIUHEHMS»
30 AMUHBI: METHJIAMWH Y aHUIHH

AMUHOKHUCIIOTHI KaK aM(oTepHbIE
31 OpraHUYECKUE COCAMHEHUS, UX
ouoiornyeckoe 3HaueHue. [lentuast

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33 OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/II\/'I

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH AIeMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akon u I[leprnonnueckas
cHUcTeMa XMMHUYECKuX dmemMeHToB /1. H.
MeHpeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnam u nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CTpOGHI/IC BellleCcTBa. XUMHUUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I${
KOBaJICHTHOM CBS3H. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPUIATETBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOpE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYeCKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukanmss XuMruaeckux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BiustHue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKast Auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrninaBel METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisn»"

20

21

22

Hemeramel, BX MOJOKEHNE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANoTponus HEeMETaIoB (Ha mpuUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpuMmeHeHne BaX)HEUIINX HEMETAIIIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/Ie paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX ¥ OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 XHUMHS U 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxnrnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru






