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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CcpeAHero oOluiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa OoT 29.12.2012 No 273-®3 «O0
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTeNIbHOM MpPOTrpaMMBbl CpEAHEro O0IIero 0o0pa30BaHUsA
(®OIT  COQO), npencraBiaeHHbix B  dDenepasbHOM  TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
y4eOHOTro mpenMera «XuMus» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoit
@denepanuy, peamu3yIOIUX OCHOBHBIE O00pa30BaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX ToyokeHH «Ctparerun pa3BUTHS BocnuTaHus B Poccuiickoii
Odenepanuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONpPEIETIECHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUS W Pa3BUTHs 00YYaIOIIUXCSl CPEICTBAMU
yuebHoro npeamera «Xumus» it 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIH
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMsl, PE3yJbTATOB OOyUYEeHHS W TPEOOBAHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMOoe BBIITYCKHUKAaMHU
00111€00pa30BaTeIbHON OpraHU3alliy, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM OSTalOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTU LEHHOCTU KacarTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJoBEeKa, a TaKKe DJKOJOTMYEeCKHW OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TPUPOAHOWU cpene. Peammusyercss xumuyeckoe 00pa3oBaHHe
00yyJaroImuxcsl Ha YPOBHE CpeHEero 00I1ero 0opa3oBaHusl CPeACTBaMH y4eOHOTO
npeaMera «XuMUsS», COJEpPKAHHE W IOCTPOEHUE KOTOPOTO OINpENEIIEHbl B
oporpaMMe MO XMMHHM C y4€TOM cCheuu(pUKU HAyKd XHUMUU, €€ 3HAuY€HUs B
MO3HAaHWU TMPUPOJBI U B MaTEpPUAIBHOW KU3HHU OOIIECTBA, a TAKXKE C YUYETOM
o0muX [enedl W MNPUHLHUIOB, XAapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeiHero oo01ero oopasoanus B Poccutickoit deneparum.

XUMHSI KakK 3JIEeMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyro poJib B
COBPEMEHHOW IUBUJIM3AINM, B CO3JJaHUU HOBOM 0a3bl MaTepUalbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIIIJICHHUS,
B CO3[]aHUE LEJIOCTHOI'O MPEACTABICHUS 00 OKPYKAIOIEM MUPE KaK O €AUHCTBE
MPHUPOJBI U YENOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHHUMAaHUS
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BELIECTBEHHOI'O COCTAaBa OKPY>KAIOLIETO MUPA, OCO3HAHUSA B3aUMOCBSI3ZH MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHHUSL.

TecHO B3aUMOJIEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCTbIO MHUPOBOU KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M JKM3HU Kaxaoro ujeHa oOuniectBa. CoBpeMEHHass XMMHS KakK Hayka
CO3MJIAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJ€HAa Ha pEIICHHE
rJ100aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30MaCHOCTH U OXPaHbl 3710POBbSI.

B coorBercTBUM ¢ 0OOmIMMHU LENSIMM M MNPUHLOUIAMH CPEJHET0 OOLIEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
M3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM 1S BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIKYEHUS B JKU3Hb COLMYMa, MPOIOJIKECHHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocTraBnsomuMuA  mpeaAMeTa «XUMHs»  SABISIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas W HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTAaHUYECKOM XUMUHU (C BKIIOUCHHEM 3HAHUU W3 OOIIEH XUMHH) U
OpraHnYeCcKON XUMuU. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUM IIPU U3YUYECHHUH
npeaMera 00ecrneyruBaeT BO3MOXKHOCTb PACCMOTPEHMsSI BCEr0 MHOT0o0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuvecKass XuMHs» cHOpMHUpOBaHA B NPOrpaMMme IO XMMHUU HA OCHOBE
CHUCTEMHOTO TIOAXO0/a K U3YYCHHI0 Yy4eOHOro Marepuasia u 0O0yCIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4ecKOd XUMHUHU BEIEeCTBa
paccMaTpUBAIOTCSI HA YPOBHE KJIACCMYECKOM TEOPUM CTPOEHUSI OPTraHUYECKUX
COCIMHEHUM, a Takke Ha YPOBHE CTEPEOXMMHYECKUX U  AJIEKTPOHHBIX
OpeaCcTaBlIeHUd O cTpoeHuu BemecTB. CBeneHuss o0 HU3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIVIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCOUHEHUN. B Kypce OpraHM4eckod XHMMHUU MOJYyYarOT PpPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYAIIBHBIC
MPE/ICTABICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[log HOBBIM yrjaoM 3peHusi B IMpeaMeTre «XUMHs» 0a30BOro ypOBHA
paccMaTpuBaeTCsl MU3YyYEHHBI HAa YPOBHE OCHOBHOTIO oOHIeEro oOpa3oBaHMs
TEOpETHUUECKU MaTepuanl U (AKTOJIOTUYECKUE CBEIEHUS O BEUIecTBaxX M
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOYyYaroImUMCsl TPEIOCTABIACTCS BO3MOXKHOCTH OCO3HAaTh 3HAYCHHE
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NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTHYECKUX TTO3HIIHM,
rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOro 3akoHa — OT
0000111aro1I1eH 10 OOBICHSIONMIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BOXKHEHIIMX BEHIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAax W NMPUMCHCHHH, a TAKXKE O XUMUYECKUX PEAKIHSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MNpOTEKaHus jAomnoyiHseTrcss B kKypcax 10 um 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMH KYJIbTYPOJOTHYECKUI U MPUKIATHOM
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3U XUMHUU C
JIPYTUMHU HayKaMH, PacKpbhIBAIOT €€ pojb B IO3HABATEIBHOM M TPAKTUYECKOM
JESTETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K TIPOIECCY
TBOPYECTBA B O0JIACTH TEOPUHU U TMPAKTUICCKUX MPHIIOKCHUN XUMHUH, TTOMOTAOT
BBIITYCKHUKY OPHUEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OiiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATHL MH(OpManuoo u
NPUMEHATh €€ I TIONOJHCHWS 3HAaHWM, PEIICHUS WHTE/UICKTYallbHBIX U
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/ladu. B 1ienomM cojpepxanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS ~ M3y4YEHUS OPHEHTHPOBAHO  Ha
dbopmupoBaHre y O0Yy4YarOIUXCSd MUPOBO33PEHUYECKON OCHOBBI Ui NMOHUMAaHUS
dunocodpcknx wael, TaKMX Kak: MaTEepPHAIbHOE €IWHCTBO HEOPTaHWYECKOTO W
OpraHUYecKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTAaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBIECHUNW NYTEM OSKCIEPUMEHTa H
pEeIICHUS TMPOTHBOPEYMH MEXAY HOBBIMH (aKTaMH M TEOPECTHYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH HYKOJOTHYECKUX MPOoOJeM, a
TaKke Mpo0seM cOepekKeHHUsI YPHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/aHMsI HOBBIX
TEXHOJIOTUN U MaTEpPHUAJIOB.

B nmane pemeHus 3agad  BOCHUTAHMS, PA3BUTUS W COLUANTM3AIUU
oOydJaronuxcss MPHUHITHIC MPOTPAMMON IO XUMHUHU TMOAXOABl K OMNPEIETICHUIO
COJICp’)KaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (HOPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JACHCTBUHM, HMeEIOmUX 0a30Boe 3HAYEHUE JUIs
Pa3IUYHBIX BHJOB JICITEIBHOCTU: pelieHus mnpoOiieM, IOUCKA, aHalu3a |
00paboTku MHGOpMAIIHH, HEOOXOTUMBIX JIJIsi TPUOOPETEHUS OTbITA MPAKTHYECKON
U HCCIEN0BATENIbCKON JIESITENIbHOCTH, 3aHUMAIONIE BaXKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHuWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TaK U HA YPOBHE cpeHero od1iero oopa3oBaHus, MpH ONPEIeICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1eJied HW3y4YeHMsl MpeaMeTa HalpaBiIeHUEM
NEPBOCTEIICHHON 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAayKH KaKk OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JESTETPHOCTA YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
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METOJIMYECKOW TOYKM 3PEHUs TAaKOW MOAXOJ K ONPEACICHUIO LEJIe U3YYEHUS
IpEeIMETa SBJIETCS BIIOJHE ONPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS IVIABHBIMHM LIEJIAMU H3YYECHHS IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBAsIFOTCA:

e (QopMupoBaHME CHUCTEMbl XUMHUYECKHUX 3HAHUM Kak  BaKHeUIen
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JexaT KIIYeBble MOHATHUS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
000011IeHNI A MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HUCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEUIECTB M XUMHUYECKUX pEakluid, HEOOXOJUMBIX i MNPHOOpETeHHUS
YMEHUN OpUEHTUPOBATHCS B MHPE BEIIECTB UM XHUMHYECKUX SIBJICHHM,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TIOBCEHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIIOJEHUEM MpPaBUI
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsany ¢ atum, copepkaTenbHasi XapaKTepUCTHKA LEJIed U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MPHUOPUTETAMU B CUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
OpernojaBaHUd  XUMHM B OosiblIell  CTENEeHW OTHAETCs  MPEAIOoYTeHHE
OPAaKTUYECKON KOMIIOHEHTE COJepKaHUsl OOy4YeHMs, OpPHUEHTHPOBAHHOM Ha
NOJITOTOBKY BBITYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHHUSIMU aKTUBHOTO IMOJYYEHHUS 3HAHWM W MPUMEHEHHS] UX B PEaJbHOW >KU3HU
JUISL PELLIEHUS] TPAKTUYECKUX 3a/1a4.

B cCBA3M C 3TUM IpU U3YHYEHUM NpeaMeTra «XHMHsS» JTOMUHUPYIOIIEe
3HaYeHHe MPUOOPETAIOT TaKKE LU U 3aJauu, KakK:

ajanranusi 00yJarolMXcsl K yCIOBUSM JUHAMHYHO Pa3BUBAIOLIEIOCS MHPA,
(bopMHpOBaHME  HWHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO IPAMOTHBIX
pELIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMH U HUX
IIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), WUMEIIINX YHUBEPCAIbHOE 3HAYECHHE JUI1 pa3JIMYHBIX BHJIOB
JIeSATEBPHOCTU: PEIIeHUs mpo0sieM, MOMCKa, aHamn3a U 00paboTku uHGOpMAaIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHHs] ONbITa JAEATEIbHOCTH, KOTOpas 3aHUMAET
Ba&)XHOE MECTO B TIO3HAHUM XUMHUHU, a TakkKe JUIsl OLEHKH C MO3ULHUN
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HKOJIOTMYECKON 0€30MacHOCTH XapakTepa BIMSHHUS BELIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOJIHYIO CpEeay;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00yUYarIMXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHUA 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, HCIIOIH30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JJIsl TOMCKA M aHAIu3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(DOpMAINKA XUMHUYECKOTO COJEPIKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBILLUIEHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOUMBbI, B YaCTHOCTH, IMPHU IUIAHUPOBAHUU M TPOBEAECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi YOeKIEHHOCTH B T'YMaHUCTHUECKOH
HAINPaBJICHHOCTH XHUMHH, €€ BAXKHOM pOJIM B PEUIEHUHU TJI00aJIbHBIX MpoOiieM
paIoOHATBHOTO MPHUPOIOTIONB30BAHUS, TIOMOHEHUSI DPHEPTETHUECKUX PECYypCOB H
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTro
OTHOIIEHUS K NPUPOJE U CBOEMY 3I0pPOBBIO, a TaKXKe MPUOOPETEHUs OIbITa
UCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHUW ISl MPUHATHS TPAMOTHBIX pEHICHU B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yue6HoM maHe cpemHero oOmero o0pa3oBaHUA TPEAMET «XHUMH
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD.

OO611ee unco 9acoB, OTBEAEHHBIX JJIS U3YUCHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmero oopa3zoBanus, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).
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COILEPKXAHUE OBYYEHUASA
10 KVIACC
OPT'TAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUM

[IpeaqmeT oprannyeckor XUMHUH: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAUEHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHs CTPOEHUS OPTraHHYECKUX
coenquHeHuit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUS. CTPYKTypHBIE (OPMYJIBI
OpraHMYeCKuX BelecTB. ['omomorus, wusomepusas. XHUMHUYECKass CBA3b B
OPTraHUYECKUX COETMHEHUSAX — OJMHAPHBIE U KPATHBIC CBSA3H.

[IpencraBienne o KiacCHU(pUKAMU OpraHMYecKux BemecTB. HomeHkiatypa
OpraHUYEeCKUX COEIUHEHUN (CUCTEMaTHYecKas) W TpHUBUAIbHBIE Ha3BaHUSA
BAKHEHUIIINX MPEICTABUTENIEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepuajllaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
ONMCAaHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPALEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuH (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKMH psa. MeraH W 3TaH —
OpOCTEHIINE MPEACTABUTEIN AJKAHOB: (PU3WYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu 3aMellleHUuss M TOPEHHUs), HAXO0XKJIECHHWE B NPHUPOJE, MOJIYy4YEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN pAl. DTHIEH U HPONUIEH —
OpocTeiline MpeACTaBUTEIN aJKEHOB: (HU3MUYEeCKHMe W XUMHUYECKHE CBOICTBa
(peakuuu TUJIPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATALMU, OKUCIEHUS U
MOJIMMEPU3ALINH ), TOJTyYeHHUE U IPUMEHEHUE.

Ankanauensl: OytaaueH-1,3 um metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBa (peakuus noiaumepusauuu). IlogydeHue CHHTETHUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUI psll. ALETHIICH
— TPOCTEHIIMN TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUA, THIpaTaIlIH,
rOpeHus), MNOJy4YEeHUE U TPUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (PU3MUECKUE M XUMUYECKHE CBOMCTBA
(peakuuu raJJoreHUpOBaHNs M HUTPOBaHMS), MOJy4YCHHE U NIpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuyeckue U  XuUMUyeckue  ceolicmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoayYyeHue u npumerenue. TOKCUYHOCTH

Mepepnar vepes [naaok 03.10.2023 10:13 GMT+03:00 / \

9673a788-20e4-4e52-b5de-335050a0c516 51

CrpaHuua 7 13 40 \

"/



apeHoB. l'eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IIPUHAUICKAILIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE MCTOYHUKHM YII€BOAOPOAOB. I[IpupomHbiii ra3 U NOIyTHBIE
HepTsaupie Ta3pl. Hedtp u €€ mpoumcxoxnaenue. CrocoObl mepepadoTKu HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKU), NUpoiau3. IIpoaykTsl
nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJjib ¥ MPOAYKTHI €ro NepepadoTKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MX IPEBPALLCHUI:
O3HaKOMJIEHHWE C oO0pa3lamM IUIacTMacc, KaydyKOB U PE3UHBI, KOJUIEKLIUU
«Hedpts» u  «Yromp», MoIeaMpoOBaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyYEHHUE ITUIIEHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérurle 3amaqn.

Bbluucnenuss mo ypaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEILECTBA WA IPOIYKTAa PEAKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOIYKTOB PEAKIIUN).

Kucnopoaconepxanue opranniecKkue CoeAMHEeHH

IIpenenpHble OQHOATOMHBIE CHHUPTHI. METaHON M 3TAaHON: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (peaklWd C AaKTUBHBIMH METaJlIaMH,
rajJIor€HOBOJIOPO/IaMHU, TOpPEHME), NpUMEHEHue. BomopoaHble CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XMMUYECKHE CBOWCTBAa (B3aMMOAECHMCTBHE CO ILEJIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHas peakllis Ha MHOIOATOMHbIE CHMPTHI). JleficTBue Ha
opranusM yenoseka. [I[puMeHenne rmuiepruHa U STUICHTIIAKOIIA.

@®eHod: CTpOCHHE MOJIEKYNbI, (PU3NYECKUE KM XUMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [Ipumenenue denona.

Anpneruasl U kemowuwvl. DopManbIerujl, aleTAIBIACTU: CTPOCHHUE,
¢usnyeckue M XUMHUYECKHE CBOMCTBA (pEaklUu OKUCIEHHUS M BOCCTAHOBJICHMS,

KauyeCTBEHHBIE PEAKLUH ), [IOJTYyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeJeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NYECKUE M XUMHYECKHE CBOMCTBA (CBOWCTBA,
oOmrue Il Kiacca KUCIOT, PEaKIHsl 3TepU(PUKAIUH), MTOJyYeHUE U TPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. MbuIa KaK COJIM BHICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxuple 3(QUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHbIX ¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.
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VYrineBoael:  cocTaB, KiIaccH(pUKanMs ~ YIJIeBOJOB  (MOHO-, JH- W
noJyiicaxapuibl). ['JIr0Ko3a — MpOCTEeUIMi MOHOCaXapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE C
ruapokcugom Menu(Il), oxkucienne ammuadHbiM pacTBOopoM okcupaa cepeodpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJIE, MPUMEHEHHE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nemnonos3a kak npupoAHsie noauMepsl. CTpoeHHE Kpaxmaia U
Heutoao3bl.  PU3nMYeckre M XUMUYECKHE CBOMCTBA Kpaxmana (TUApOJiu3,
KaueCTBEHHAsI PEAKIIHsI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M WX IPEBPAILLICHHI:
MIPOBE/ICHNE, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKLUHUHU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TaHOJIa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIULEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumomeiicTBHe Kpaxmaia C HOJIOM),
IIPOBEJICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluucnenuss 1Mo YpaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMHM MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB UM MPOAYKTOB PEAKIIH).

A3oTconepxkalye OpraHM4ecKue COeINHEHHS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKue coeluHeHus. Ouznueckue
U XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe riauiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn Kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAS CTPYKTypa OCNIKOB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpALIMsl, KAYECTBEHHBIE PEAaKIIMU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMsI BEIIECTB M WX MPEBPAIICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OCIKOB MpU
HarpeBaHHM, IBETHBIE PEAKIIUU OEIIKOB.

BricokoMoJIeKyJIIpHBbIE COeIMHEHUS

OCHOBHBIE MOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHN, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METO/ABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUNA —
NOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX IPEBPAILLICHHI:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.
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Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU M3YYEHUHU OPTAHUYECKON XHUMUU B
10 xjacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-
HAyYHBIX MOHATHI, TaK W MOHSITUHU, ABJISIIOLIUXCA CUCTEMHBIMHU JIJII OTHEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccudukanusi, IepUOJUIHOCTb, HAOIIOACHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE.

®usuka: MaTepusi, DSHEPrus, macca, aToM, DJIEKTPOH, MOJEKYJa,
AHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PM3MYECKUE BETMYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboTocHUHTE3, OWOJOTWYECKH AaKTHUBHBIC BemiecTBa (OCNKHU, YTIAEBOABI, >KUPHI,
dbepMeHTHI).

['eorpadus: MuHepasibl, TOpHBIE TTOPOJIbI, MTOJE3HbIE UCKOIMAaeMble, TOILIHMBO,
pecypchl.

TexHoJIOTHS: MHUIIEBbIE MPOAYKTbl, OCHOBBI PAILMOHAIBHOTO MUTAHMUS,
MOIOIIIUE CPEICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE IPENapaThbl, MaTepUabl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUHU

Xumudeckuii snemMeHT. Atom. Sapo aroma, H30TONBI. DJNEKTPOHHAs
000J104Ka. DHEPreTU4ecKre ypoBHH, MOTypOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpeiesieHUs] dJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYypaLIHsi aTOMOB.

[Tepuonnueckui 3akoH U Ilepuoguueckas cucTeMa XUMUYECKUX DJIEMEHTOB
1. 1. MenpneneeBa. CBs3b NMEPUOAMYECKOTO 3aKOHA U [leproanueckoil CUCTEMBI
xuMudeckux aneMeHToB J[. Y. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHUX OJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CJIOKHBIX BEIIECTB IO TrpynmnaM M MEPUOJIaM.
3HavYeHue NEePUOJANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenue BemecTBa. XUMHYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(KOBaJIGCHTHAs] HEMOJIIPHAs W TMOJIIpHAasi, WOHHAs, MeTajuindeckas). MexaHUu3Mbl
0o0pa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuentopHsiii). Bomopognas cBsi3b. BalleHTHOCTh. DIIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbI: KATUOHBI U AHUOHBI.
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BemiectBa  MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTALUIUYECKOU PELIETKH.

[TonsiTue o mucnepcHeIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHL.
MaccoBas 1011 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPraHWYECKUX BEHIEeCTB. ['eHeTndeckas CBSI3b HEOPraHMYECKHX BEIECTB,
MPUHAJIEKAIINX K Pa3JIUYHBIM KIIaCCaM.

Xumuueckass — peakius.  Knaccudukanus  XUMHUYECKUX — peakiuid B
HEOPraHMYECKONM M OpPraHMYECKOW XUMHU. 3aKOH COXPAaHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUHN TPU XUMUUECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3nuyHbIX (hakTopoB. OOpaTumMble
peakuuu. XUMHUYECKOE€ paBHOBecue. @akTOpbl, BIHSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTpoiauTuyeckas auccornyanus. CHIIbHBIC B citadbie 3aeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTpaJbHAs, IICIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M WX MPEBPAIICHUI:
neMoHcTpauusa Tabmun «llepuonnueckas cucreMa xuMuyeckux siemenTon 1. M.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOACHHE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MTEPOKCHUIA
BOJIOPOJIAa B MMPUCYTCTBUM KaTalIU3aTOPa, ONPENEIIEHUE CPEIABI PACTBOPOB BELIECTB
C TOMOUIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUU HOHHOTO OOMEHa),
IPOBEJICHUE MPAKTUUECKON paboThl «BiusiHue paznuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOW pEaKIIn.

Pacuérnble 3anaumn.

Pacyétel 10 ypaBHEHMSM XMMHUYECKHMX pEakuuid, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PaCU€Thl C HCIOJB30BAHUEM MOHSTUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel.  Ilonoxenue HemerammoB B Ilepuommueckonn  cucreme
xumudeckux snemeHToB JI. M. MennmeneeBa m OCOOEHHOCTH CTPOCHHSI aTOMOB.
®usnyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUST HEMETAUIOB (Ha mpuMepe
KHCJIOPO/Ia, cephbl, hocdopa u yrieposa).

XHUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETAJUIOB (TalOr€HOB, CEphI, a30Ta,
docchopa, yrmepoga W KpeMHHs) M HUX  COCIMHEHHMH  (OKCHJIOB,
KHUCIIOPOCOIEPIKAIINX KUCIIOT, BOAOPOIHBIX COSAMHEHUI).

[IprmeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUMU.
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Meramnsl. [lonoxenue merannoB B [lepuoandeckoil cucrteMe XMMHUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIO0UEK
atoMoB MetaiuioB. O6mme usnyeckue cBorcTBa MetamuioB. CIiiaBbl METAILIOB.
DJIEKTPOXMMHUYECKUI P HAIIPSKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIMX METAUIOB (HATpHM, KaJlUid, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.

OO6mume cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHSI BEIIECTB M HUX MPEBpaIICHUN:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIiaBb», 00pa3lloB HEMETANIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/lad, HAOJIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOCHCTBHE THIPOKCHAA ATIOMHHHS C PAaCTBOPAMH
KHUCJIOT U LIEJ0Yel, KAYeCTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIIOB).

Pacuétnrble 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY
BEIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIA OJTHO
W3 BEIIECTB UMEET MPUMECH.

XumMus ¥ KU3Hb

Ponbp xumun B 00ecrieuyeHUH SKOJOTHYECKOM, PHEPreTUUYECKOM M MUIIEBOU
0€30IMacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIUN.

[IpeacraBnennss 00 OOMMX HAYYHBIX MOPUHIMIAX TPOMBIITUICHHOTO
MOJIYYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIBbHBIC
MaTepuasabl, KOHCTPYKIHOHHBIE MAaTepHaibl, KpPaCKH, CTEKIO, KEpPaMHKa,
Matepuaibl JJsl 3JIEKTPOHUKH, HAHOMATEpHUalibl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHST U 3I0pOBbE YEJIOBEKA: IPABUJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MacHOr0 MCHOJb30BaHUs MPENnapaToB ObITOBOW XUMUU
B IIOBCEIHEBHOU KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBs3€d MpU  W3YYeHMH OOmed u
HEOpraHn4YecKkor XumMuu B 11 Kiacce oCylecTBIsIETCS Yyepe3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSITUH, SIBJISIOIMIMXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DakT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIaccuukanus, TMepUOJUIHOCTh, HAOI0EeHNE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPECHUE, SIBJICHUE.
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®dusnka: MaTepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOTI, PAAMOAKTHBHOCTH, MOJICKYJIa, SHEPTeTUIECKHIA YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEUIeCTBA, (PM3NYECKHE BEIUYMHBI U CIMHUIIBI HX
U3MEPEHUsl, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- u
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTraHU3Me.

['eorpadusi: MUHEpaIBI, TOPHBIC MTOPOJBI, MOJE3HBIC UCKONIAEMbIE, TOILUINBO,
pecypchl.

TexHonOrHs: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLTYyPTHus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIbCKOXO3IHCTBEHHOE MPOU3BOJICTBO, ITHIICBAs
MPOMBIIUICHHOCTh,  (hapMaleBTHUECKasi  MPOMBIIUICHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AIIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
OOyJaroIMMHUCsL TPOTPaMM  CpPeIHEro oO0Iero o0pa3oBaHUs (JTUYHOCTHBIM,
METaNnpeIMETHbIM M TNpeIMeTHbIM). HayyHo-MeTogudyeckol OCHOBOM  IJIs
pa3pabOTKH IJIaHUPYEMBIX PE3yJbTAaTOB OCBOEHUS MPOTPaMM CPEIHEr0 OOIIEro
00pa30oBaHUs SIBISIETCS] CUCTEMHO-EATEIbHOCTHBINA OIXO/I.

B COOTBETCTBUM C CUCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTATOB OCBOECHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEIHETrO
o011ero 06pa3oBaHus BBIICICHBI CIECAYIONIUE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIMUMHUCS POCCUHCKON TPaXTAHCKONM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJIMyue MOTUBAIIMU K 00yUYEHHUIO;

L[E€JICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIAEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIHOCOOHOCTh OOYHYaIOMIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMHA YCTAaHOBKAMH, IMPUCYIIUMHU UEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJM4KME MPABOCO3HAHUS HKOJOTHIYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTH KU3HCHHBIE TUJIAHBI.

JIMYHOCTHBIE PE3yNbTATBI OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAKOTCS B
€AMHCTBE YYEOHOM M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJieaJjaMd POCCHUHCKOTO TPaXTAHCKOTO OOIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMH  IpOIleccam
CaMOIIO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUSI JIMYHOCTH
00yJarommxcsl.

JIMYHOCTHBIE PE3YJNbTaThl OCBOCHHUSI MpPEAMETa «XHUMHS» OTPAXKAIOT
c(OPMHUPOBAHHOCTh OITbITA TO3HABATEIBLHOM M TMPAKTHUUECKOW JESATEIHHOCTH
oOy4Jaronuxcs 1o peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacCTu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSAIKY;

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABUIIAX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUYEOHBIX M TMO3HABATEIbHBIX 3aJ]1a4, BBHITOJTHCHHUH
XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB YUYECOHOU €SI TEIHLHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUIO
OTCYECTBCHHON XMMUH;

YBaXEHHUSI K TPOIECCY TBOPUYECTBA B 0O0JACTH TEOPUU M MPAKTUUECKOTO
IPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO JTOCTUKEHHS HAYKU €CTh pPEe3yJIbTaT
JUIMTEIBHBIX ~ HAOJIOJACHUN, KPOMOTIMBBIX OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa M T[I03HABATEJIbHBIX MOTHBOB B TIOJYYEHHH M MOCJIEAYIOLIEM
aHaju3e MH(pOpMaIMK O MEPEOBLIX JOCTH)KEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUW;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE MOBEJACHUE M IMOCTYNKH CBOMX TOBApHIICH ¢
MO3UILIMII HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBHI 3ITHX
MOCTYTKOB;

4) popMuUpOBaAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHUS I[IEHHOCTEH 3M0poBOTO W Oe3omacHOTro o0pasza JKW3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOroicHUsT TpaBWJI 0Oe30macHOro oOpalieHusl ¢ BEHIeCTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JI€SITEIBHOCTH;

MMOHMMAaHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€30macHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIYEK (YIMOTPEOJICHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIHCKOM
NESTEIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W JPYTUX  BHUIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3aJad
COIMAJILHOM HAIMPABJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbl);
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MHTEepeca K MPaKTHYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro poaa, B TOM
YuClie HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HaHUH 10 XUMUU;

YBa)KEHUS K TPYY, JIIOASIM TPYJa U pe3ysibTaTaM TPYyI0BOM IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIBHOH TPaeKTOPUH
oOpasoBanus, Oyaymiedi mpodeccun M peanu3arii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1IE€JIECOO0PA3HOTO OTHOLIEHMSI K NPUPOJE, KaK HCTOYHUKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOIO XapakKTepa SKOJOTMYECKHUX MpOoOJIeM, BIUSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATILHOM CpEe.Ibl;

OCO3HaHUS HEOOXOJMMOCTH MCHOJIb30BaHUS JOCTUKEHUM XUMHUU UL
pelIeHus] BOMPOCOB PAlIMOHAIBHOTO MPUPOI0N0JIb30BAHUS;

AKTUBHOTO HENPHUATUS ACUCTBHM, TMPUHOCAIIMX BpEJ  OKPYXKAIOIIECH
OPUPOJTHOM cpesie, YMEHHUsI NMPOTHO3UPOBATH HEOJArONMpPUSITHBIE 3KOJOTHYECKHE
HOCJIEICTBUS MPEANIPUHUMAEMbIX JEHCTBUM U MPEeIOTBpaILaTh UX;

HaJIU4Ms PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
omnbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIbHON
NPaKTUKE, CHOCOOHOCTM W YMEHHMsS AaKTUBHO TMPOTHUBOCTOATH HUICOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTUKY;

NOHMMAaHUA CHenu(UKY XUMUM Kak HayKd, OCO3HaHus €& poiau B
(GbOpMHpPOBAHMU PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIETOCTHOIO
NpeCTaBlICHUs 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJIbI U YEJIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH M peuleHHH NpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexnEHHOCTH B 0COOOH 3HAYMMOCTM XHMHUH JUII  COBPEMEHHOMN
UMBWIM3ALMK: B €€ TyMaHUCTHYECKOM HAINpPaBICHHOCTH W BaXHOW pOJIA B
CO3/IaHMU HOBOHM 0a3bl MaTepHalIbHOM KYJIbTYpPBI, PEIICHUN TTI00aTbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30IacHOCTH, B PA3BUTUMU MEIMIIMHBI, OOECIIEUYEHUU YCIOBHM
YCIIEIHOTO TpyJa U OKOJOTMYECKH KOMGPOPTHOM KHU3HU KaXKJIOr0 UJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTHU: TOHMMAaHHS CYIIHOCTH METOJOB
MMO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
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MOJIy4aeMble 3HAHUS JIJISl aHAJIM3a U OOBSICHEHHS SIBJICHUI OKPY>KAroI[ero Myupa u
MIPOUCXOIAIINX B HEM M3MEHEHUN, YMEHUS JieaTh 000OCHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IENbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO WCTOJB30BaTh XWMHYECKUE 3HAHUS IS
pelIeHus mpo0OJieM B peabHBIX JKU3HCHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON ASITEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAHUN MO0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPyZa B Pa3lUYHbIX cepax mpodecCHOHATHHON

JNEATCIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOSHUS yueOHOTO mpenMera «XuMHsS» Ha
YPOBHE CpEAHEro 0011ero o0pa3oBaHMsl BKIIOYAIOT:

3HAYMMBbIE JUIsL dbopmupoBaHus MHPOBO33PEHUS oOyJaronxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHSTHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpA W CHEMU(UKYy METOAOB IIO3HAHMSI,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
IpoIiecc, CUCTeMa, HayYHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpUsl, UCCIIE0OBaHNE, HAOTIOCHUE, H3MEPEHHUE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpCAJIbHbIE y4eOHbIE NeHCTBUS (IO3HABATEIbHBIC, KOMMYHUKATHUBHBIE,

PEryJISTUBHBIE), o0ecreynBaroIne (dopmHpoBaHuE (yHKUIMOHATBHOU
IPaMOTHOCTH M COIIMAbHON KOMITETEHITNH 00YJaroIInXCs;
CHIOCOOHOCTH oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHNE 3HAHHUS U YHHBEPCAJIbHbIE YYEOHBIC
JIEUCTBUA B IIO3HABATEILHOU U COLIMAIIBHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yabTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIbHBIMH, KOMMYHHMKATHUBHBIMA U PETyJATHBHBIMU
JICUCTBUSIMU.

OgJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NOo3HABaTeJIbHBIMH
JIeliCTBUSIMU

1) 6a3oBble JJOrH4YecKme JqeicTBUS:

CaMOCTOSITeIbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUSA, COOTHOCHUTB PE3YJIBTATHI IEITEIBHOCTH C MTOCTABICHHBIMHU LIEISIMU;

HCMOJIb30BaTh NP OCBOCHUW 3HAHUU MNPUEMBI JOTHYECKOTO MBINUIEHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKUA IMOHATHUM M YCTAHABIMBATHL UX B3aUMOCBS3b,

Mepepnar vepes [naaok 03.10.2023 10:13 GMT+03:00 / \

9673a788-20e4-4e52-bS5de- 3350509055 | 51

Crpanwua 17 13 40 \

"/



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA AJI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMS M KpPUTEPUMU JUId KJIAacCU(UKALMU BELIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHaBIMBaTh MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIYy H3Yy4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyX AeHUs (MHIYKTUBHbBIE, JEAYKTHBHBIE, IIO
aHAJIOTUHM), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B pPacCMaTpPUBAEMbIX
ABJICHUSX, (POPMYIHPOBATH BHIBO/BI U 3aKIIOUEHUS;

IIPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMHUH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMHYECKHI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas QopMmylia, YpaBHEHHE XHMHYECKOU
peakuuu — IMpU PEIICHUM YYeOHBIX IMO3HABATEIbHBIX W IPAKTUYECKUX 3ajad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE MPECTABICHUS /JIs BBISIBICHUS XapaKTePHbIX
IPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HcCCIeA0BaTEIbCKUE TeHCTBHSI:

BJaJIeTh OCHOBAMHM METOJOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
pEaKLHNiA;

bopMyIupoBaTh LEH U 3a/1a4l UCCIEIOBaHUS, HCIIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(OPMYIMPOBAHHBIE BOINPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIaJCTh HABBIKAMM CaMOCTOSITEJIBHOIO IUIAHUPOBAHHUS W  MPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAONIOATh 3a XOJIOM
mpolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pPe3ylbTaT, (opMyIHUpOBaThH
00001IEHHS ¥ BBIBOABI OTHOCUTENHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHWYECKOM UCCIEeOBAaTEIbCKOM W IPOEKTHOU
JESTeIbHOCTH, MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB PEIICHHUS NPAKTUYECKUX 3a7a4, [PUMEHEHHUIO PA3JIMYHBIX
METOJI0B ITO3HAHUS.

3) paboTa ¢ uH(popManmei:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HMHPoOpManuu (HAy4HO-
nomyJsipHas JUTEpaTypa XUMHYECKOTO COJAEpXaHus, CIpPaBOYHbIE IOCOOMUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH(GOPMAIMIO Pa3IUYHbIX BUIOB U (HopM
IPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEYUBOCTb;
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(bopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU TOUCKE U
otbope wuHbOpPMAIUM, HEOOXOAUMOM JJIS BBITIOJTHEHUS YyYeOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

MpuOOpeTaTh OIBIT HCIOJIL30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JTUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTHUMabHYIO  (opMy  mpeacTaBiIeHUs
uH(popmalu (cxeMsbl, rpaduKu, JTUarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTHE);

MCIIOJIb30BaTh HAYYHBIA SA3BIK B KAa4yeCTBE CpelICcTBa Mpu padore ¢
XUMUYECKON uHPOpMalMe: NpUMEHSITh MeXIpeaMeTHble (du3nueckue W
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (JOpMYIIbl, aO0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKUE CPEACTBA
HaIJISITHOCTH.

OBianeHue yHMBepPCAJIbLHBIMH KOMMYHHUKATHBHBIMHU AeCTBHUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOI TEMbI B XOJ€ auanora u/mim
JUCKYCCUH, BBICKa3bIBaTh  HJIeW, (POPMYJIHPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHHS MPE/JI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAIMEel pe3ylbTaTOB IO3HABATEIILHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM padOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peain3aluu y4eOHOTrO MpoeKTa U (GOPMYIHPOBATH BBHIBOJIbI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IYTEM COTJIACOBAaHUS IO3WIIMK B
X0J1e 00CYXJICHUSI 1 00OMEHAa MHCHHSIMU.

OBjajieHUe YHMBEPCAJIbHBIMH PEryJISTUBHBIMU AeCTBUAMM:

CaMOCTOSATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NEeATENbHOCTh, ONpenesss €€ UeNu M 3aJadd, KOHTPOJUPOBATh M IO MEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MPEIIaraéMblii alrOpuUT™M JEHCTBHA NIpH
BBITIOJTHEHUM YYEOHBIX M HCCIEI0BAaTEIbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ exTuBHBIN C€rMoco0 MX pemeHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKITUAX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAaHaIn3a
U CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ysabTaTbl OCBOCHHS Kypca «OpraHuyeckass XuMUSD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHHMM O XHMMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJAM XUMUM B TO3HAHUU SIBIICHUM
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npupoabl, B (DOPMUPOBAHMHM MBIIUICHUS ¥ KYJIbTYpbl JUYHOCTH, €€
(bYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM /IJIs1 pEIICHHS MPAKTUYECKUX 3a71a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPHUPOHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAS
000J104Ka aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAS
CBs3b, CTPYKTypHas (dopmyna (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJSIpHBIM 00BEM, YrIAEpOJHBIM cKeneT, (yHKIMOHAJIbHAS Tpymia,
paguKai, U30MepHusi, NU30MEPbI, TOMOJIOTUYECKUHN Psiji, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOJAEpXkAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUU U 3aKOHBI (TEOpHSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS! MAcChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHMHHU; MHUPOBO33PECHUECKHE 3HAHUS,
JeXKalue B OCHOBE TOHHMMAHHS TPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX
SABJICHUM, (PAKTOJIOTHMYECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH WU
0e30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaAKTUYECKOM JEATETbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIC MPU3HAKU TTOHATHMH,
yCTaHABJIMBATh X B3aUMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOIIME MOHATUS MPU
OTMCaHUU COCTaBa, CTPOSHUSI U MPEBPAIICHUN OpraHUYeCKUX COCTUHECHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYEeCKMX BEHIECTB W ypaBHEHUH XMMHUYECKHUX pEaKIIHil,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJIsi WILTIOCTPALIMU UX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAIC)KHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoeAuHeHU (yraeBOAOPOMbI, KHCIOPOJ | a30TCOJAEpIKAIIHE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCJAMHEHHMs), JaBaThb WM Ha3BaHUS TIO
cuctematuyeckoit HomeHknatype (IUPAC), a Takke mpuUBOIUTH TPUBHUAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, NPOIMIICH, AalleTUJIEH,
STUJICHTINKOb, TJHIEPUH, (eHos, (HOpPMalIbIETHI, alleTalbJAeThul, MypaBbUHAS
KHUCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBAsI KUCJIOTa, CTEApUHOBAs KUCIIOTA, III0K034,
bpyKTO3a, Kpaxmal, HeJIi0103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OIPEACNATh BHJIBl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuveckux BemiectB A. M. bytiepoBa ais o0bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

chOPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPH30BaTh  COCTaB, CTPOCHHE,
du3nuecKkue W XUMUYECKHE CBONCTBA THUIUYHBIX TPEICTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKHX BEHIECTB (METaH, 3TaH, ATWICH, NPOIMUJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, ATAHOJ], ATUJIEHIJIUKOJb,
TJIMIEPUH, (EHOJI, aleTalbJIeru, MypaBblHasi M YKCYCHasi KUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOLIMX XHUMHYECKHUX PEAKUUN C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HeTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMEpepadOTKU W
MPaKTUYECKOE MPUMEHECHHUE MPOYKTOB MEePepadOTKU;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO M3 HMCXOMHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMHPOBAHHOCTh YMEHHM BIAJETh CHCTEMOW 3HAHWK 00 OCHOBHBIX
METOAaX HAYYHOTO MO3HAHUS, UCIIOJIB3YEMBIX B XMMUU IIPU U3YYEHUU BEILIECTB U
XUMUYECKUX sSBJICHUMN (HaOMI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISTUPOBaHUE),
UCIIOb30BaTh CUCTEMHBIE XHWMHYECKHWE 3HAHUS JIA TPUHITUS PEUICHUNA B
KOHKPETHBIX JKW3HEHHBIX CHUTYallUsX, CBSI3@HHBIX C BENIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPABHIIIA TIOJIH30BAHUS XUMHUUYECKON
MOCY/IOM W JTa0OpaTOPHBIM OOOpPYJOBaHWEM, a TaKKe MpaBwia OOpaIieHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMH TIO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TUIAHUPOBATh M BBIMOJHATH XUMUYECKUM
AKCTIEPUMEHT (TIPEBpAIlEHUs] OPTaHUYECKUX BEIIECTB MIPU HArPEBAHUU, TTOJIYUCHHE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIMU OPraHHUYECKUX
BEIIECTB, JCHATypamus OETKOB NPH HAarpeBaHWU, IBETHBIC PEAKIIMHA OEIKOB) B
COOTBETCTBHUHM C TPaBWIAMHA TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOPATOPHBIM O00OpPYJAOBAaHUEM, TMPEJCTABISATh PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (pOpME 3alucy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUpPOBaATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHATU3UPOBATH XUMHUYECKYIO
uH(bOpMAIIMIO, TOJlydaeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpencTBa MacCoBOM
uHpopmanuu, MHTEpHET M ApyTrHX);
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chOpMHUPOBAHHOCTh ~ YMEHHH  coOMOJaTh  NpaBuja  DKOJOTHUYECKH
IEJ1eCO00pa3HOr0 TOBEJAEHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IEISAX
COXPaHEHHsI CBOETO 30POBbs M OKPYXKAIOLIEH IPUPOAHOM CpEelbl, OCO3HABAaTh
ONAaCHOCTh BO3JECHCTBUSA HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIIeCTB, MoHMMAasi cMbica mokaszatens [IJIK, moscuaTe Ha mpumepax crmocoObl
YMEHBIICHUSI W NPEAOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUA HAa OpPraHU3M
YEJI0BEKA;

JUIsl OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYNMHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SBJICHUM;

JUISL CIIETBIX W CJIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns mis 3anmucu XUMHUYECKHUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmmas W HeopraHuyeckas
XUMHUSD» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUM: O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJH XUMHH B I[IO3HAHUU SIBJICHUU
npupoasl, B (DOPMUPOBAHWHM MBINUICGHUS W  KYJIbTypbl JUYHOCTH, ©€¢
(G YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM ISl PEIICHUS MPAKTHICCKHUX 3a/1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHWUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATalOIINEe TOHATUS (XUMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKYyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMHUYECKasA CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKAsl, BOJIOPOAHAS ), KPUCTANIMYECKAS PEIIETKA,
TAMNBl ~XUMUYECKUX  PEAKLIHM, pPacTBOp, DICKTPOJMTBI, HEIIEKTPOJIHUTHI,
3JIEKTPOJINTUYECKAsT JIUCCOLMALMUSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTh
XUMHUYECKOW pPeaklMM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkoH [[. M. Menneneena,
3aKOH COXPAaHEHHSI MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U NPEBPALICHUS YHEPIUU
IpU XUMHYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHIN S3BIK XUMMHH,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIINE B OCHOBE ITOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YCHUN U O€30MaCHOM HCIIOJIh30BaHUU BAXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY W MPAKTHYECKOMN JAEATEILHOCTH YEIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIC MPU3HAKU IMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUA IIPU
OIIMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IPEBPALICHUM;

c(OpMUPOBAHHOCTh YMEHUW HCIOIH30BaTh XUMHUECKYI0 CHMBOJUKY IS
coctaplieHUs: GOpMyl BEHIECTB M  YpPaBHEHHM XUMHUYECKHX  pEaKIuil,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OT/AEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHUaK, rami€Has
U3BECTb, HETalI€HAas U3BECTh, MUTHEBAs COJA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUHN ONPEIENSITh BAJIEHTHOCTb U CTENIEHb OKUCICHMUS
XUMHYECKUX JJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOHAS) B COEAUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BeEIlecTBa (aTOMHAs, MOJIEKYJspHas,
MOHHAs!, MEeTaJUTMYeCcKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
COCIMHECHUM;

c(OpMUPOBAHHOCTD YMEHUU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HX COCTAaBy K ONPEICIEHHOMY Kiaccy/Tpymie
COEIMHEHUI (TPOCTHIEC BEIIECTBA — METAIBI U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHS,
KHCIIOTBI, aM()OTEpHBIE TUAPOKCHUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATh CMBICI MEPUOIUIECKOTO 3aKoHa /[
N. MenneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OObSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUY;

c(OPMUPOBAHHOCTh YMEHMM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepruonos Ilepuonuyeckoi CUCTEMBI
xumudeckux snemeHtoB JI. U. MengeneeBa, MCMoOib3ysh MOHATHS «s-, p-, d-
3JIEKTPOHHBIC opOuTanmy, «OHEPTETUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMYECKHMX DJIEMEHTOB U MX COCIMHEHUM
0 nepuojiam u rpynmam llepuoandyeckon cucTteMbl XUMHYECKUX dJieMeHTOB /. 1.
Menpeneena;

cOpPMUPOBAHHOCTh ~YMEHUM  XapaKTepu3oBaThb (ONMUCHIBATh)  OOLIME
XUMHAYECKUE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPXKAATh CYLICCTBOBAHUE TI'€HETUYECKOM CBSI3M MEXIY HEOPraHMYECKUMHU
BEILIECTBAMU C ITOMOLIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHS KIaCCU(DPUIHUPOBATH XUMHUYECKHE DPEAKIHH 10
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolluxX BeIIeCTB, TEIJIOBOMY
3 dekTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIIEHHUSI 3JIEMEHTOB, 00paTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBJIATh YPAaBHEHUS DPEAKIMHA Pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHbBIE YPABHEHHUS peaKlIuii HOHHOTO OOMEHa, yYUThIBasI
YCJIOBHS, IPH KOTOPBIX 3TH PEAKIIUH UIYT JO KOHIA;
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c(OpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, TOATBEPIKIAIOIINE
KAUEeCTBEHHBI COCTAaB PA3JUYHBIX HEOPraHWYECKHX BEUIECTB, paclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIKME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHM PACKpPBIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOrO OajiaHca
JTUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMHUUECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3aeicTBus (mpunmun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE TMPOIECCHI,
JIEXKAIKE B OCHOBE MPOMBIIUIEHHOTO MOJIYYE€HUSI CEPHOM KHUCIOTHI, aMMHUAaKa, a
TaK)ke CPOPMHUPOBAHHOCTh MPEACTaBICHUN 00 OOMIMX HAyYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTO MPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYMCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoOBasi JIOJIsI BEIIECTBA B PACcTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IpU XUMHYECKUX PEaKIMsIX, MacChl BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce€ WM O0BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BEIECTB, TEIIOBOr0 3((eKTa peaKkMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
nocyJo u JabopaTOpHBIM OOOpYJAOBaHHEM, a TakKe IMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBIMOJHATH XUMUYECKUAN
AKCHEPUMEHT (pa3lIoKEHUE MEePOKCUAa BOJAOPOJa B MPUCYTCTBUU KaTalau3aTropa,
ONpPEAECICHUE CpEeabl PACTBOPOB BEHIECTB C MOMOIIBIO  YHHUBEPCATBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMUUYECKOM peakilu,
peakiMu MOHHOTO OOMEHAa, Ka4yeCTBEHHBIC peakinu Ha cyibdaT-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad IO
teMaM «Metamibsly u «HemeTamne») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30macHOCTH TIPH OOPAIEHNH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpPYAOBAHHEM,
MPEACTABIATh PE3YJBTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (OpMe 3almucH
YpaBHEHHUM COOTBETCTBYIONIUX pEaAKIUNA W (OPMYJIUPOBATH BBIBOJBI HAa OCHOBE
3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKHA AHAIU3UPOBATH XUMHUYECKYIO
uH(bOpMAIIMIO, TIOJIy4aeMyl0 €3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYyHUKaiuu, UHTepHET U Ipyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHH  coOMOJaTh  NpaBuja  DKOJOTHUYECKH
eJIeCO00Pa3HOro TOBEIEHUS B OBITY W TPYJIOBOM JAESATENBHOCTH B LEJSAX
COXPAHEHUSI CBOErO 3JI0POBbSl M OKPYXAlOLIEH NPUPOAHOW Cpeibl, OCO3HABATH
OMACHOCTb BO3JICHCTBHS HA KMBBIE OPraHU3MBbl ONPEAEIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumMepax cmocoObl yYMEHbBIIECHUS H
peI0TBPAIICHHs KX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE OOYYaIOIIMXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBBSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYMHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBbIX M ClHa00BUIAMUMX OOYyYarolIUXCs: YMEHHE HKCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Ne ni/m Konrpoannbsie IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbl
pecypcsbl
Pazges 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 1 https://resh.edu.ru/
M. bytnepoBa
Hroro no paszneny 3
Pa3nen 2. Yraesoaopoasl
2.1 [IpenenbHble yrieBogOpoOAbl — aIKaHbI 2 https://resh.edu.ru/
HenpenenpHble yriieBOIOPOIBI: aJIKCHBI,
2.2 el T HOPOA 6 1 https://resh.edu.ru/
QKA IUEHBI, aJTKUHBI
2.3 ApoMaTh4ecKue yrieBOg0pOIbI 2 https://resh.edu.ru/
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB U
2.4 PrpoL yr AOPOA 3 1 https://resh.edu.ru/
uX mepepadoTKa
Hroro no paszneny 13
Pasznea 3. Kuciiopoacoaepxamue opranadeckue coeJMHeHu sl
3.1 Cnouptel. ®enon 3 https://resh.edu.ru/
Anpaerunbl. KapOOHOBBIE KUCTIOTHI.
3.2 AT P 7 1 https://resh.edu.ru/
CrnoxHuble 3¢upbl
3.3 VYrineBoanl 3 1 https://resh.edu.ru/
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Hroro no pazneny

13

Pasznen 4. A30Tcoz[ep>lcaume OpraHn4eCKue COCAUHECHUs

4.1 ‘ AMuHBI. AMUHOKHCIIOTBL. benku 3 ‘ https://resh.edu.ru/
Hroro no pasneny 3
Pa3nen S. BeicokomosieKyJIsipHbIe COeAUHEHHS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 ‘ https://resh.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KJIACC

KoimnyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Teopernyeckne 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonnueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUAX 3 1 https://resh.edu.ru/
sneMeHToB . 1. Menaeneepa
12 Crpoenue BemecTBa. MHOroo0pasue 4 hitps://resh.cdu.ry/
BELIECTB
1.3 XHUMHUYECKUE PEAKIUN 6 1 1 https://resh.edu.ru/
Hroro no pazneny 13 https://resh.edu.ru/
Pa3nen 2. Heoprannueckasi xumust
2.1 Merannsl 1 https://resh.edu.ru/
2.2 Hemerannsl 1 1 https://resh.edu.ru/
73 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX ) hitps://resh.cdu.ru/
BEIECTB
Hroro o pazneny 17 https://resh.edu.ru/
Pa3znen 3. Xumus u )KM3Hb
3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 3 3
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypcsl
IIpenmeT oprannyeckoil XuMuu, eé
P P ’ 1 1 https://resh.edu.ru/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHSI OPraHUYECKUX
coeauHenuii A. M. bytiepoBa, €€ OCHOBHBIE 1 https://resh.edu.ru/
MTOJIOKEHUS
[IpencraBnenue o knaccuduxanmm
opranuyeckux BeuiecTB. Homenknatypa
P P 1 https://resh.edu.ru/
(cucremaTnyeckasi) U TpUBHAIbHBIE HA3BaHUS
OpraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHUE
N P ’ 1 https://resh.edu.ru/
TOMOJIOTUYECKHU sl
Meran u 3TaH — OpocTenIIre
P 1 https://resh.edu.ru/
MPEACTABUTENH AJIKAHOB
AJIKEeHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://resh.edu.ru/
DTWIEH ¥ IPONWIEH — MPOCTEUIIINE
P P 1 https://resh.edu.ru/
MPEACTABUTENH AJIKCHOB
[Tpaxtrueckas padora Ne 1. «I[TomydueHue
P P . yi 1 1 https://resh.edu.ru/
STUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomydenne 1 https://resh.edu.ru/
CUHTETUYECKOTO KaydyKa U pEe3UHBI
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AJKHMHBL: cOCTaB U 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTUYECKUM Psill. ATICTHUIICH — https://resh.edu.ru/
MPOCTEUILNN MPEICTABUTEID aJJKUHOB
Beruncnenus no ypaBHEHUIO XUMUYECKON

11 P https://resh.edu.ru/
peakumn
Apenbl: 6eH301 U TOIyol. TOKCHYHOCTH

12 https://resh.edu.ru/
apeHoB
I'eneTnueckas CBsI3b yriaeBOAOPOIOB,

13 yr AOPOA https://resh.edu.ru/
MPUHAUIEKALIMX K PA3JIMYHBIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHbIE HE(PTSIHBIC Tra3bl, https://resh.edu.ru/
He(PTH U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHBIC ra3bl, https://resh.edu.ru/
He(PTh U IPOAYKTHI €€ epepadoTKU
KonTponbHast pabota no paszuen

16 P P PaSAENY https://resh.edu.ru/
«YTII€eBOIOPOABD)
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:

17 P P https://resh.edu.ru/
METaHOJI U 3TaHoI. BogopoaHas cBsA3b
MHOroaroMHble CIUPTHI: STUICHIINKOJIb U

18 P https://resh.edu.ru/
[JIMLEPYH
@deHoJI: CTPOCHHE MOJIEKYIIbI, (PU3UUYECKUE U

19 P . Y ¢ https://resh.edu.ru/
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE
Anbneruapl: GopManbaeTUI U alleTalbACTH].

20 dop https:/resh.edu.ru/
Aneron
OAHOOCHOBHBIE Mpe/iebHbIe KAPOOHOBBIE

21 P P https://resh.edu.ru/
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa https://resh.edu.ru/
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pacTBOpa YKCYCHOﬁ KHCJIOTBD»

CTeapI/IHOBaSI 1 OJICMHOBAas KHMCJIOTHI, KaK

23 https://resh.edu.ru/
MPEACTABUTENH BBICITUX KAPOOHOBBIX KHUCIIOT

24 MpbL1a Kak coJH BBICIJ_II/I\)J( KapOOHOBBIX hitps://resh.cduru/
KHCJIOT, MX MOIOIIEE ACHCTBUE
CrnoxHbie 2(UpPHI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIU3 CHOKHBIX https://resh.edu.ru/
3¢upoB

2% XKupsl: THIPOIN3, TPUMEHEHHE, hitps//resh.cdurw/
Ouosiornveckast poiib )KUpPOB
VYTrieBoibl: cocTaB, KiIacCHupUKAIIHS.

27 Baxneriuye npencraBuTeNu: ritoK03a, https://resh.edu.ru/
bpykTo3a, caxaposa

)8 Kpaxman u nemirono3a Kak npupoaHbIe hitps://resh.cduru/
MTOJIMMEPBI
KonTponbhas pabota mo pasueny

29 «Kucnopoaconepxanige opraHM4ecKue https://resh.edu.ru/
COCIUHCHHMS

30 AMWHBI: METHUJIAMWH U aHUJIUH https://resh.edu.ru/
AMMHOKHCIIOTHI Kak aM(oTepHbIe

31 OpraHUYecKre COeTUHEHUS, NX https://resh.edu.ru/
Oounosornueckoe 3HaueHue. IlenTu bt

32 bem kax npupozere https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUS

13 OCHOBHBIC IOHATHS XUMHUHU ) hitps://resh.oduru/
BBICOKOMOJICKYJISIPHBIX COSAMHEHUI

14 OCHOBHBIC METO/IBI CHHTE3a https/resh.cdurw/

BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'I.
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T 1

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA ‘ ‘

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububle IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
1 0 https://resh.edu.ru/
KOH(UTYypaIusi aTOMOB
[Iepnonnueckuii 3akoH u Ilepuonnueckas
cUCTEMa XMMUYECKUX 351eMeHToB /1. 1.
A . 1 https://resh.edu.ru/
MenaeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 10
TpymmaM v nepuojiaM. 3Ha4eHHe
24 P 1 https://resh.edu.ru/
MEPUOINYECKOT0 3aKOHA U CHCTEMBI
xUMHu4decKkux syemenToB JI.M1. Menaeneera B
Pa3BUTUHU HAYKHU
CrpoeHnue BeniecTBa. XuMHUUECKas CBS3b, €&
BH/JIbI; MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM 1 https://resh.edu.ru/
cBs13u. BonopoaHas cBsi3b
BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenn okucienus. BemecTtsa
1 https://resh.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUs
[TonsTue o nucnepcHbIX cucteMax. cTUHHBIE
Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10Jist 1 https://resh.edu.ru/

BEILIECTBA B PaCTBOPE
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Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

https://resh.edu.ru/

Kinaccudukanmst XuMuuecKkux peakiuii B
HEOPraHWYECKON U OPraHU4YECKON XUMHUH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/

Ckopoctb peakunu. OOpaTHMbIE PEaKIIHH.
XUMHUYECKOE PABHOBECHE

https://resh.edu.ru/

10

[TpakTrueckas padota Ne 1. «Brnusaue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://resh.edu.ru/

11

DnektponuTrueckas aucconnanus. [lonsarue o

BoJI0OpoAHOM Moka3zatene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTraHWYECKHUX BEIECTB

https://resh.edu.ru/

12

OKHCIUTEIIBEHO-BOCCTAHOBUTEILHBIC pCaKkuu.

[TonsaTHE 006 AMMEKTPOIN3E PACIUIABOB U
pacTBOpPOB coJer

https://resh.edu.ru/

13

Kontposnbnas paboTa mo pasaeny
«TeopeTndeckrie OCHOBBI XUMHUH)»

https://resh.edu.ru/

14

Meraisl, ux nonoxexue B [lepuonnueckon
crcreMe XuMuIeckux anementos 1. U.
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmHe pu3nveckre CBONCTBA
METaIoB

https://resh.edu.ru/
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CrnaBel METAIIOB. DIEKTPOXUMUUECKHUH s

15 B https://resh.edu.ru/
HaIpsHKEHUH METaJIOB
XUMUYeCKHE CBOMCTBA BAXKHEHIITUX METAJJIOB

16 (HaTpwWii, KM, KaJIbIIUNA, MarHUH, https://resh.edu.ru/
QIIOMHHMI) U UX COETUHEHUH
XHWMHUYECKHE CBOMCTBA XpOMa, MEIH U UX

17 N poma, https://resh.edu.ru/
COeTMHEHHI
XHWMHUYECKHE CBOMCTBA IIUHKA, KeJle3a U UX

18 . ’ https://resh.edu.ru/
COeIMHEHU I
[Tpaktuyeckas padora Ne 2. "Perenue

19 AKCIEPUMEHTAJIbHBIX 33/1a4 110 TeME https://resh.edu.ru/
«MeTayiei»"
Hewmeramnsl, ux nonoxenue B [lepuoanueckoit

20 CHCTEME XMMHYECKHX 3JIeMeHTOB /J[. 1. https://resh.edu.ru/
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAJIJIIOB.

21 Amorponusi HeMETaJIOB (Ha MpuMepe https://resh.edu.ru/
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)
XUMHUYeCKHEe CBOMCTBA raJIOT€HOB, CEPhI M UX

22 . » C°P https://resh.edu.ru/
COeTMHEHHI
XuMudeckne CBOMCTBA a30Ta, pocdopa n ux

23 . > bocop https://resh.edu.ru/
COeIMHEHHI
XHWMHUYECKHE CBOMCTBA yIiIepoaa, KpeMHMS U

24 . YICpoAd, kp https://resh.edu.ru/
HX COeqUHEHUN
ITpnMenenne BaXKHEHIITNX HEMETAJIJIIOB M X

25 P . https://resh.edu.ru/
COeIMHEHU I
O0o0011eHNEe U CHCTEMATH3AlMs 3HAHHUH 110

26 https://resh.edu.ru/

TeMe «Hemeramiaely. Beruncnenus mo
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27

28

29

YpaBHEHUSM XUMHUYECKUX PEaKIUui U
TEPMOXUMHUYECKUE PACUETHI

[TpaxTnueckas padora Ne 3. «Pemienue
SKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Hemerans"»

KonTponbnast pabota mo Temam «MeTauib» U
«Hemetamnbi»

Heopranunueckue u opraHnueckue KuciaoThl.
Heopranunueckre u opraHn4ecKkue OCHOBaHHS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

30

AMpoTepHbIe HEOPTaHUYECKUE 1
OpraHuydeckue coenuHeHus. I enernyeckas
CBSI3b HEOPraHMYECKUX M OPraHUYECKHX
BEIIIECTB

https://resh.edu.ru/

31

Ponb xuMuM B 00€CIICUYCHUN SKOJIOTHYCCKOM,
SHEPreTHYECKOM U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEIULIUHBI

https://resh.edu.ru/

32

[IpencraBienus 00 OOIUX HAYYHBIX
MPUHIHUIIAX IMMPOMBIIIJICHHOTO IMOJIYYCHUA
Ba)KHEUIIINX BEIIECTB

https://resh.edu.ru/

33

YenoBek B MHPEC BCIICCTB U MAaTCpHUAJIOB

https://resh.edu.ru/

34

XWUMUA U 3J0pOBbE YEIOBEKA

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Xumus / 'abpuensu O.C., OctpoymoB WN.T"., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3aatenbcTBO «lIpocBenenne

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AximmonepHoe o6miectBo «M3narensctBo «IIpocsemnieHue»

Xumust 10/ T'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.

Xumust 11/ T'a6puensa O.C., OctpoymoB WU.I'., Cnankos C.A.

METOAUYECKHME MATEPHUAJIbBI AJIAA YUUTEJIA

[Mabpuensn, O. C. Xumus 8-11 kinacc. MeTtoandeckue peKoMeHIaIMy U padoyast
nmporpaMmma

["abpuenss, O. C. Metoaudeckoe mocodbure Xumus 10 kmace

[Nabpuensn, O. C. Metoanueckoe mocodbue Xumus 11 kmace

[Mabpuensn, O. C. Xumus 10-11 knacc. ba3oBslil ypoBeHb. MeToanueckue
pPEKOMEHAIMU U padoyast mporpaMmma

["abpuensn, O. C. Xumus 10-11 knacc. ba3oblit ypoBeHb. MeTonuueckoe
nocobue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://resh.edu.ru/
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

Moannen
oTnpasuTens:

®

OpraHu3aums, COTpyAHMK

MYHULUMNANBHOE BIOAXETHOE
OBLLEOBPA3OBATE/IbHOE
YUPEXAEHNE TOPOJA KYPTAHA
"CPEAHAA
OBLLEOBPA3OBATE/IbHAA LLKOSIA
NO53 MMEHW AA. LUAPABOPUHA"
MakapoBa Hatanba BraavmumposHa,
MCNONHAKOLMIA OBA3AHHOCTM
[VPEKTOPA

[l0BEPEHHOCTL: Per. HOMEP, NepUoA
LeViCTBUS 1 CTaTyC

B He Tpebyetca ana noanucamHma

CeptudukaT: cepuitHbIiA Homep,
nepvoz AeiicTena

1B1771859E043A7ECAC86CBACD
D498C5
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