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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10 XMMHUKM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O0
oOpa3oBanuu B Poccuiickoit denepanuny, TpeOoBaHUM K pe3ysbTaTaM OCBOCHHUS
dbenepanbHON 00pa30BaTEIbHOW IPOrpaMMbl CPEIHEr0 0O0IIero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DenepaibHOM  TOCYJapCTBEHHOM
oOpazoBatenpbHOM cranpapre COQO, c¢ yuérom Konmenmuu mpenojgaBaHus
y4e0HOTO TIpeIMeTa «XUMHs» B 00pa3oBaTENbHBIX OpraHU3aIusaX Poccuiickoit
Qdenepanuy, pealu3ylOIIMX OCHOBHbIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX ToONokeHn «Crparerun pa3BUTUs BOCIHUTAaHUSA B Pocculickoii
Oeneparuun Ha nepuon a0 2025 roma» (Pacnopspkenue llpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0/IOB K Pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINpPENeTICHUIO
oOmieit crpaTerny 00y4eHusl, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCS CPEICTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBUIIU
koHIentyanbueie nonoxkenuss ®I'OC COO o B3auM00OYCIOBIEHHOCTH IEJeH,
COJEpXKaHUs, pe3ylbTaToB OOydeHHs M TpeOOBaHUIl K YPOBHIO IOATOTOBKU
BBIITYCKHHUKOB.

XHAMHYECKOE o0pa3oBaHue, I0JIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTebHON  OpraHU3allud, SBJSIETCS HEOThEMJIEMOM 4YacThio UX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM JTallOM peaM3alii  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYILIHUX
[IEJIOCTHOM CHUCTEME XUMHUYECKOro o0pa3oBaHMs. OTH IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe JKOJOrMYecKH OOOCHOBAaHHOI'O OTHOILIEHHS K CBOEMY
3I0pOBbI0 M MpUpOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha ypoOBHE CpeAHEro oOIIero oopa3zoBaHusl CPEACTBAMU YYEOHOTO
npeaMera «XHMHsS», COACPKAHUE W IOCTPOCHHE KOTOPOrO ONPEIEICHbl B
nporpaMMe MO XUMHUHM C Y4E€TOM CHeUU(PUKA HAYKHM XUMHUH, €€ 3HAUCHHUS B
MMO3HAHWW TMPUPOJLl U B MATEPUAIBHOM >KHU3HM OOIIECTBA, a TaKXKe C Yy4ETOM
o0lMX IeNed W MPUHIUIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoranus B Poccutickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK WUIpaeT ocoOyr pojib B
COBPEMEHHON IMBWIN3ALMU, B CO3JaHUU HOBOM 0a3pl MaTepUaTbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (DOPMHPOBAHHE PALIMOHAIBHOIO HAYYHOTO MBILIICHHUS,
B CO3/JaHHM€ LEJIOCTHOI'O MPEACTABICHUS 00 OKPY)KAIOIIEM MHUpPE KakK O €IWHCTBE
OpUPOIBl M YellOBeKa, KOTopoe (OpMUPYETCs B XMMHHM Ha OCHOBE TMOHUMAaHUs
BEIIECTBEHHOI'0 COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOECHHEM BEUIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTAMH IPUMEHEHHUS.



TecHO B3aMMOJEHCTBYSl C IPYTHMMHM €CTECTBEHHBIMU HAayKaMH, XHUMHS cTaja
HEOTHEMJIEMOM YaCThI0O MUPOBON KYJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIEHITHOTO
Tpyda M >KM3HH KaXJ0ro wieHa ooOmectBa. CoBpeMEHHas XHWMHS KaK Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTWH HampaBi€Ha Ha pEIICHUE
ro0anbHBIX MPOOJEM YCTOMYMBOIO Ppa3BUTHs UEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKO 0€30MaCHOCTH U OXPAHbI 3[J0POBBS.

B coorBerctBUM ¢ OOMMMM LENIMH M NPUHIUIAMH CPEIHEro OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHD
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommuxcs, HEOOXOAUMYI0 WM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOIO BKIKYEHUS B JKHW3Hb COLUMYMA, MPOJOLKEHUS
00pa30BaHUA B PA3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsromuMu  npeaMera  «XUMUs»  SBISIOTCA  0a30Bble  Kypchbl —
«Oprannueckass xumus» U «OOm@as W HeopraHUYeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAaHUM MO0 HEOPraHWYEeCKON XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 00IIeld XUMUU) U
OpraHn4yeckor XxuMuu. POpMHUPOBAHME NAHHOM CUCTEMBI 3HAHUU IPU W3yYEHUH
npeaMeTa OOEeCcleuyrnBaeT BO3MOXHOCTh PACCMOTPEHHsSI BCErO0 MHOr000Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHuyeckass Xumus» cHOpMHpOBaHa B IpOrpaMMe MO XMUMHH Ha OCHOBE
CUCTEMHOr0 TOAXOJa K HW3YYCHHIO Y4YeOHOro wmarepuasia u oO0ycJOBIeHa
UCTOPUYECKM  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpHUBalOTCS HAa YPOBHE KJIACCMYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX
COCIMHEHNW, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKHX U  DIIEKTPOHHBIX
npelcTaBieHuid o cTpoeHuu BemiecTB. CBelneHUs 00 HU3y4aeMbIX B Kypce
BELIECTBAX JIAIOTCS B Pa3BUTHH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEAMHEHHHW. B Kypce OpraHmyeckor XUMHH IIOJIYy4arOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs MEPBOHAYAILHbBIC
MPECTABICHUS O XUMUYECKON CBSI3U, KIacCU(DUKAIIMOHHBIX MPHU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjmoMm 3peHusi B mnpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpHUBaEeTCsl H3YYEHHBIH HAa YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHHUs
TEOPETUYECKUN MaTepuad U (AKTOJIOIMUECKUE CBEACHHMS O BEIIECTBaX U
XUMHUUYeCcKkor peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias W HeopraHuyeckas
XUMHS» O0OydarolUMCsl TPEIOCTaBISIETC BO3MOXKHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOAUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOMOJIOIMYECKUX MO3HIIHM,



rIy0Xe TMOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIUN 5TOro 3aKkoHa — OT
o0obmaromel 10 OOBICHSIONMIEH B POrHO3UPYIOIIESH.

Enunas cucrema 3HaHM O BaKHEHIIMX BEIIECTBaX, X COCTaBE, CTPOCHUH,
CBOWCTBaX W MPUMEHCHHH, a TAaKK€ O XMMHUYECKHX PEAKIUAX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX TIpoTekaHus nomosHsercs B kypcax 10 wm 11 xkmaccos
AJIEMEHTAMHU COACPKAHMSI, WMEIOIUMHU KYJbTYypOJIOTHUYECKUN U TMPHUKIIAIHOM
XapakTep. OTHW 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3UM XUMHUU C
JIPYTUMHU HAayKaMH, PACKpPHIBAIOT €€ poJjib B IMO3HABATEIHLHOM M MPaKTUYECKOUN
JESITeTLHOCTA YeNIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHMIO YBAKECHHUS K IPOILECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTUUECKUX MPHIOKEHUNW XUMHUH, TTOMOTAIOT
BBINTYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
mpo0ieMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATH HH(POPMAIUIO U
MPUMEHATh €€ JUIsl TOIMOJIHCHUS 3HAHWUW, PEIICHUS WHTEIUICKTYAIbHBIX W
AKCIIEPUMEHTAJIbHBIX MCCIIeIOBATENbCKUX 3a/1a4u. B 1enom conepskanue yaeOHOTo
npenMera  «XWMHS» ~ JTaHHOTO  YPOBHSA  HM3YyYEHHUS  OpPUEHTHUPOBAHO  Ha
dbopMupoBaHUE y OOY4YaIOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI JII MOHUMAHUS
¢mnocodckux umaed, Takux KakK: MaTepUANbHOE EAMHCTBO HEOPTraHHMYECKOro U
OpPraHUYEeCKOT0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTaBOM H
CTpPOCHHEM, TO3HABAEMOCTh MPUPOJHBIX SBICHUW TYyTEM OHKCIEPUMEHTa W
pelIeHUs] TPOTHBOPEYMH MEXKIy HOBBIMH (akTaMH ¥ TEOPETUUCCKUMMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUU 3KOJOTHYECKUX MpoOseM, a
TaKXe MpoOIeM COePexKEHHs] YHEPTeTUIECKIX PECYPCOB, ChIPbsI, CO3IaHMs HOBBIX
TEXHOJIOTHI U MaTE€pPUAJIOB.

B mane pemenuws 3amad BOCHHMTAHHS, PAa3BUTHS H  COIMATIM3AIlAA
OOy4aroMXcs MPUHATBIC MPOTPAMMON MO XUMHH TOIXOABl K OMpEACTICHUIO
CONEpX aHUsI U TIOCTPOEHUS MpeaMeTa MpeaycMaTpuBaioT (OpMUPOBaHUE
YHUBEPCAJIbHBIX Y4E€OHBIX JCHCTBUHM, UMEIOIUX 0a30BOo€ 3HAUCHUE  JUIA
pa3IMYHBIX BHJIOB JIEATEIILHOCTH: pelIeHUs MpodsieM, TIOWCKa, aHaiu3a M
00paboTku nHGOpMAIHI, HEOOXOAUMBIX JJIsI IPUOOPETEHHSI OTbITa IPAKTUYECKOM
U HCCIIEAO0BATENLCKON JIESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOIIEr0 0Opa30BaHus, MIPHU ONPENEICHUU
COZIEPKATEIbHON XapaKTepUCTUKU IIeJIe HM3ydeHHUs MpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XMMHUYECKON HayKu Kak 00JacTh COBPEMEHHOIO €CTECTBO3HAHUS, NMPaKTUYECKOU
JESITETbHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUs TAKOW MOAXOJ K ONPEACICHUIO LEINEH H3Yy4eHUs
TpeaMeTa SIBJISIETCS BIIOJIHE OTMPABIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUs TJaBHBIMHU LEISIMU U3YYEHUS IpeaMeTa
«Xumus» Ha 6azoBom yposHe (10 —11 ki1.) ABASIOTCS:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKUX 3HAHUW KaK  BaKHEHIICH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, B OCHOBE KOTOPOU
JIeKaT KIFOYEBBIC TIOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPHH XUMUH,
OCBOCHHE f3bIKAa HAYKH, YCBOCHHE W TOHWMAHHME CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX MTO3HAHUS
BEIICCTB M XHMHUYCCKHUX pPEaKIHMi, HEOOXOIUMBIX JUIsl TMPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
UMEIOIIHUX MECTO B MPUPOE, B IPAKTUUECKON U MOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESITEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO DJKCIEPUMEHTa, COOJIOEHUEM TIPaBHII
0e30MmacHoro oopaleHus C BEeleCTBaMU.

Hapsay ¢ atuM, copepxaTenbHasi XapaKTepUCTUKA 1IeJiel U 3a/71a4 U3ydeHUSs
MpeIMeTa B MporpaMMe M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUH
C HOBBIMH IMPUOPUTETAMHU B CHUCTEME CpelHero odmiero oopasoBanusa. CeroaHs B
MpPEeTNoJaBaHud ~ XUMHUHM B OONBIIEH  CTEMEHH OTHAETCS  MPEATIOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJIEp)KaHus OOy4YeHUs, OpPUECHTHPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJICIOIIETO He
HA0OpOM 3HaHUN, a (YHKIMOHAIBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHUSMHU aKTUBHOTO TOJIYYCHMsI 3HAHUN M MPUMEHEHUS MX B PEabHOU KU3HU
JUTS PEIIICHUS TTPAKTHYSCKUX 3a71a4.

B cB3um Cc 3TUM Tpu UW3Y4YEHUH TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKE IENIU U 3a]a9d, KaK:

ajanTanus o0y4arouuxcsi K YCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHUE  HHTEIUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBanue 'y 0OyJarOmUXCs  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMH), HMMEIONIMX YHUBEpPCAIbHOE 3HAYEHWE [JIsi Pa3IUYHBIX BHJIOB
JIESITENbHOCTU: PEIlIeHUs Mpo0seM, MOUCKa, aHaiu3a U 00paboTku HHGOpMAIIUH,
HEOOXOMUMBIX JUIsI TPHOOPETEHHUS OIbITa JEATEILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B T[IO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKH C  TO3UIHK
AKOJIOTMYECKOM Oe30MMacCHOCTH XapaKTepa BIMSHUS BEHIECTB W XHUMHUYECKUX
IIPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM 00YUaOIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MTPUOOpPETaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU MOTPEOHOCTSMH, UCIIOJIB30BaTh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHUHU JIJIsl TMIOMCKA M aHajan3a y4eOHOU |
HAyIHO-TIOMYJIIPHOW HHPOPMAIIMA XUMUYECKOTO CONCPIKAHNS;

(dbopMUpOBaHUE U PA3BUTHEC Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOESHHO
HCOOXOJHMMBI, B YaCTHOCTH, MNpPH IUIAHHUPOBAHMHM W TPOBEACHUH XHUMHUYCCKOIO
AKCIICPUMCHTA;

BOCIIUTAaHUE Yy OOyJarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HaNpaBJICHHOCTH XUMHUHU, €€ BRXHOHW POJM B PEUICHUH TIOOATBHBIX MPOOIeM
PaIMOHAILHOTO TTPUPOJIOTIOIL30BAHUS, TIOITOJIHEHUSI YHEPTETHUSCKUX PECYPCOB U
COXpaHEHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3/IOPOBBIO, a TaKKe NPUOOPETCHHS ONbITA
WCIIOJIb30BaHUS TMONYYCHHBIX 3HAHUN JUISS TPHHATHS TPAMOTHBIX PCIICHUH B
CUTYAITUSIX, CBA3aHHBIX C XUMHUYECKHUMH SIBIICHUSMU.

B ydeOHOM maHe cpemHero ooOmero oOpa3oBaHUS TPEaAMET «XUMHSD»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MPEeAMETHON 00sacT «ECTeCTBEHHO-HAYIHBIC
TIPEIMETBD».

OO61iee yncno 4acoB, OTBEAEHHBIX ISl U3YYEHHS] XUMUU, Ha 0230BOM YPOBHE
cpenHero ooIero oopasoBanus, coctasisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJAEPXAHUE OBYUYEHUSA
10 KVIACC
OPI'AHUYECKAS XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opraHnyeckoil XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B
NOJIyYYEHHH HOBBIX BEIIECTB M MaTepuangoB. Teopus CTpPOEHHsS OPraHMYECKHUX
coenqunenuid A. M. byrnepoBa, e€ ocHOBHBIE MOJ0KeHUsI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BelecTB. [ omonorusi, wu3oMepus. XHUMHUYECKass CBsS3b B
OpPraHUYECKUX COEAMHEHUSAX — OMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccuUKaMU OpraHMYEcKUX BeliecTB. HoMeHknaTypa
OPraHMYECKUX COEJUHEHHUH (CHCTEMAaTH4YecKas) W TPUBHAIBHBIE HA3BAHMS
BOKHEUIINX ITPEACTABUTEINIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3Y4YEHMS BEIIECTB M HX IPEBPAICHMI:
O3HAKOMJICHHE ¢ oOpa3llaMy OpraHMYeCKUX BEIIECTB M MaTepuajaMH Ha UX
OCHOBE, MOJICIUPOBAHME MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJCHUE WU
OINKMCAHKME JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALIECHUIO OPraHUYECKUX BEIIECTB
[pY HarpeBaHuH (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHUE).

YriieBoaopoasl

AJIKaHBl: COCTaB M CTPOEHUE, TOMOJOTMYECKMHA psAa. MeraH m 3TaH —
OpOCTEUIINE TPEACTABUTENN aJKAaHOB: (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] M TOpEHUs), HaXOXKJICHHE B TMPHUPOJAE, IMOJYyYCHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTUIEH U MPOIUIIEH —
[OPOCTEUIINE TPEACTABUTENN aJKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApATAllMM, OKUCIEHUS W
HOJMMEPU3ALINN ), IOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u mermnOyraanen-1,3: cTpoeHue, BakKHEUIIHNE
XUMUYECKHE CBOMCTBA (peakius nonuMepusanuu). IloryueHne CHHTETHYECKOro
Kay4yKa U pE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. ALIETHIIEH
— MPOCTEHIINH MNpeACTaBUTENb AJIKHUHOB: COCTaB, CTPOEHUE, (QU3UYECKHE U
XUMUYECKHE CBOMCTBA (PEaKUUU THIPUPOBAHMS, TAJIOrC€HUPOBAHMS, TUApATAIUH,
TOpPEHHUs), IOJTyYEHHE U IPUMEHEHHE.

Apensl. beHsoin: cocraB, cTpoeHue, (pU3MUECKHME M XMMHYECKHE CBOMCTBA
(peakuuy TajJlor€HUPOBAHUA M HUTPOBAHMS), NOJIyUeHUE U MPUMEHEHUe. 10.1y0.:
cocmae,  cmpoeHue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSA U HUMPOBAHUS), NOTYYeHue U npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXIY YIVIEBOJOPOAAMH, MPUHAMICKAIIUMHU K
pa3IMYHBIM KJIACCAM.

IIpupoaHble HMCTOYHUKM YriIeBOAOpOAOB. [IpupoaHblii ra3 W IONyTHBIE
HedTauble Ta3pl. Hedte n e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKHil), mupoiu3. I[IpoayKkTsl
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOIYKTHI €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOABl M3Y4YEHHMS BEIIECTB M WX IPEBpAILCHMIL:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KaydyKoB U PE3UHBI, KOJJIEKIINH
«Heptp» u  «Yromb», MOJEIMpPOBAHWE  MOJEKYJ  YIJIEBOAOPOAOB M
raJIoreHOIPOU3BOIHBIX, MPOBEJACHUE MNPAKTUYECKOW pabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHUE €0 CBOMCTB.

Pacuérnbie 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTa PEAKIMHU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB MM MPOAYKTOB PEAKIIHH).

Kucnopoxncogep:xammue opraHndeckne coeJnHeHns

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHOA U 3TaHON: CTPOCHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBA (PEaKIMM C AaKTUBHBIMH MeETallaMH,
raJIor€HOBOAOPO/IaMH, TOpPEHHUE), NpUMEHeHue. BoxopoaHbie CBA3M MEXKIY

MOJIEKYJIAaMU CIIUPTOB. J[€MCTBHE METAHOJIA U 3TAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTBL. OJTWJICHIJIMKOIb M  IJIMLIEPUH:  CTPOEHUE,
¢usznuecke W XMMHUYECKHME CBOWCTBA (B3aUMOJCHCTBHME CO UIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas pPEaklHsi Ha MHOTOAaTOMHBIE COUPTHI). [lelicTBue Ha
OpraHusMm 4enoseka. [ [pumeHeHne rauuepruHa u 3TUICHTIIMKOJIS.

@®eHol: CTpOEHUE MOJEKYJbl, (u3nueckue M XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue genomna.

Anpnerunpl U Kemowuwvl. Dopmanbieruj, alUETAIBAETUI.  CTPOCHHUE,
¢u3nyecKkue M XUMHUYECKHE CBOWMCTBA (PEaKIMU OKUCICHHUS U BOCCTAHOBJICHMS,
KauyeCTBEHHBIE PEAKIUH ), TOJyUeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —TIpelielbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHUCIIOTBI: CTpPOCHUE, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
obmue JUIsl Kiacca KUCIOT, Peakius 3TepupuKalun), NOIy4eHHEe U IPUMEHEHHE.
CreapuHoBasi M OJIEMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeICTBHE.

Cnoxnble 3QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



YrmeBogel:  cocTaB, KiacCcHUKAmMsA ~ YIrAeBOAOB  (MOHO-, JH- U
nosimcaxapunl). ['Ioko3a — MpocTenii MOHOCaXapu/l: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3MYECKHUE U XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBUE C
ruapokcuom Menu(ll), oxucnenne amMmuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXKEHUE TJIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHHE,
ounonoruyeckas poiib. orocunres. DpykTo3a Kak U30Mep IITHOKO3BIL.

Kpaxman u nemmonos3a kak npupoaHbie noauMepsl. CTpoeHHE Kpaxmania U
HeUtono3bl.  DU3MYECKHMEe KW XUMHYECKHE CBOMCTBA Kpaxmana (THAPOIH3,
KaueCTBEHHAs PEAKIIUsI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEUIECTB W MX IMPEBPAILCHHI:
poBeJieHUEe, HaOJIOJICHUEe W ONHMCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJJHOATOMHBIX CHUPTOB (OKHMCIICHHE >TaHOJa
okcusiom Menu(Il)), MHOroaroMHBIX CHOUPTOB (B3aUMOAECHCTBUE TIIMIIEPUHA C
ruapokcuiom meau(Il)), anpaerngoB (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepebpa(l) m rmapoxcumom wmemm(ll), B3amMopeicTBHEe Kpaxmajaa C HOIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3amaun.

Beruncnenuss mo ypaBHEHHMIO XUMHMUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIU MPOYKTOB PEAKIIUHN).

A3oTcojiepKaliue OpraHnyecKue COeTMHEHUSI.

AMMHOKHCIIOTBHI KaK aM(OTepHbIe Ooprannueckue coenuuenus. dusnyeckue
U XMMHMYECKHUE CBOICTBa aMHUHOKHCIIOT (Ha mpumepe TiuiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIC coeauHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OelkoB. XUMHUUYECKHE CBONCTBA OEJKOB:
TUIPOJIN3, IEHATYpallvsl, KaYeCTBEHHbIE PEaKIIUKU Ha OCJIKU.

DKCnepUMEHTAIbHbIE METOJbl HW3YYEHHsS BEIIEeCTB M UX MpPEBpallleHH:
HaOJIOICHUE W OMUCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYparus OCITKOB IpH
HarpeBaHuU, IBETHBIC PEaKIUU OEIKOB.

BrbicokomoJieKkyJIsIpHbIE COeIMHEH U

OCHOBHbIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSAS MOJICKYIISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYISPHBIX COCIUHEHUU —
NOJIMMEPHU3ALIUS U TTOJIMKOHACHCAIIUS.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUs BEIIECTB W UX MPEBpaALCHUI:
O3HAaKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanm3anust MeXIpeAMETHBIX CBsI3EH MTPH U3yUYEHUN OPTraHUYECKON XUMUU B
10 xmacce OCYIIECTBISIETCS dYepe3 HCIOJIb30BAaHUE KaK OOIMHMX €CTECTBEHHO-
HAYYHBIX TOHATHUM, TaK W TOHSATUH, SBISIOMIUXCS CUCTEMHBIMU JIJISI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mIre ecTeCTBEHHO-HAYyYHBIC TTOHATHS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TE€OpHs, aHaJM3, CUHTE3, KJacCU(PUKAIUs, MEPUOANIHOCTh, HAOIIO/ICHHUE,
U3MEpEeHue, IKCIIEPUMEHT, MOICITUPOBAHHUE.

dusuka: MaTepusi, DOHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKUA YpPOBEHBb, BECIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (PM3MUECKUE BEIMUUHBI U SAMHUIIBI X U3MEPEHUSI.

buonorusi: kietka, opraHusMm, Ouocepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTOoCUHTE3, OHOJIOTMYECKU aKTHUBHBIC BellecTBa (OETKH, YIJIEBOJbI, >KUPHI,
(epMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJE3HBIC UCKOMAEMbIE, TOIUIHBO,
pECypChl.

TexHONmorus: MHINEBbIE MPOAYKTHI, OCHOBBI pPAIIMOHAILHOTO MHUTAHMUS,
MOIOIIIAE CPEACTBA, JICKAPCTBCHHBIE M KOCMETHYECKHE IMperapaThl, MaTepUANIbl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHUU

XumMuyeckuil smeMeHT. AToM. Sapo aroMma, H30TONBL. DJIEKTPOHHAs
000j109Ka. DHEPreTHYECKUE YPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, O-
anemMeHThl. OCOOCHHOCTH pacrpeieleHUusl AJICKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PUTYpAIIHsI aTOMOB.

[Tepuonnueckuin 3akoH u lleppuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsa3b NMepuoaM4ecKoro 3akoHa u Ileproamyeckoil cCucTeMbl
xuMu4deckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHHUSI CBONCTB XUMHMYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TPOCTHIX M CIOKHBIX BEIIESCTB IO TPYIIaM M IIEPUOIaM.
3HaYeHUE NMEPUOIUYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBsI3b. BUJIbI XMMHUYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIApHAs M TMOJsipHAasi, MOHHAs, MeTaumueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOW XHWMHYECKOW CBS3U (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BomoponHas cBsizb. BalleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucaeHUs. IOHBI: KAaTHOHBI U aHUOHBI.



BemectBa MOJEKYASIpHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10515 BEIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYeCKUX COCIMHECHUM. Homenxkiarypa
HEOPraHWYECKUX BeulecTB. ['eHeTuyeckas CBA3b HEOPraHUYECKHUX BELIECTB,
MPUHAJICKAIINX K Pa3IUYHBIM KJIACCaM.

Xumuyeckas  peaknusa.  Knaccudukammss — XMMHYECKMX — peakmuid B
HEOPraHUYECKOM M OpPraHMYeCKOM XMMHHU. 3aKOH COXPAHEHUsI MacChl BEILIECTB,
3aKOH COXPAHECHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTuMbie
peakuun. Xumuuyeckoe paBHoBecue. DakToppl, BIUSIOMIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunmun Jle Ilarense.

Dnextponutudeckas auccoruaius. CuinbHbIC U ciiadbie 351eKTposuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIasd, HEUTpAJIbHAS, IEJI0OYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCHEPUMEHTAIbHBICE METO/bl W3YYEHUS BEHIECTB M WX MPEBPAICHUMN:
nemoHctpanus Tabmun «llepuonnyeckas cucrtema xumudeckux siaementos . U.
MenneneeBay, U3ydeHUE MoJIeNied KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHNE AEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3fiokKeHHe EePOKCUIa
BOZOPO/Ia B IIPUCYTCTBUH KaTajanu3aTopa, ONPEACICHUE CPEAbI PACTBOPOB BEILECTB
C TIOMOIIbIO YHHUBEPCAILHOTO HWHJMKATOpa, pEeaKIMh HOHHOro OOMEHa),
POBEJICHUE MPAKTHUECKON paboThl «BiusiHue pasnudHbiX PaKkTOpOB HA CKOPOCTH
XUMUYECKOU PEAKIIAMNY.

Pacuérnblie 3amaum.

Pacu€rel 1O ypaBHEHMSM XUMHMYECKMX pPEAKIUHA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HMCIOJIB30BAHUEM TMOHATHS «MacCCOBas
JIOJISI BEILIECTBAY.

Heopranuveckass xuMus

Hemeramnel. Ilonoxxenune HemeraiuioB B llepuoguueckor  cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa 1 OCOOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyueckre CBONCTBA HEMETAJUIOB. AJUIOTpONUS HEMETAUIOB (Ha MpuUMepe
KHUCJI0poa, cepbl, pochopa u yriepona).

XYWMHYECKUE CBOMCTBA BKHEHIIMX HEMETAJIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yrmepoga M KpeMHHMS) M UX  COCOMHEHHH  (OKCHIOB,
KHCJIOPOJICOAEPXKAIINX KUCIOT, BOAOPOAHBIX COSMHEHUN ).

[IpuMeHeHnEe BaXKHEUIINX HEMETAIUIOB U KX COEAMHEHUM.



Meramnsl. [lonoxenne meramnoB B Ileppoandeckon cucTeEME XHUMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000JI0YEK
atoMoB MeTtauioB. O0mue ¢usndyeckre cBoiicTBa MeTaioB. CruiaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSKEHUN METAIIJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, KaJIUM, KaJbIIUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHEHUN.

OO6mme crocoObl MOMy4eHUs: MeTauioB. [IpuMeHeHne MeTaiyioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIIbHBIE METOJIbl HM3Y4YE€HHUsI BEIIECTB W UX MpPEBpallCHUI:
U3YYCHHE KOJUIEKIMH «MeTamibl W CIUIaBbl», OOpa3IOB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/]a4, HAOJIIOJEHWE M OINHCAHHE JEMOHCTPALMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOCHCTBUE THIPOKCHAA ATOMUHUS C PACTBOPAMHU
KHCJIOT U IIEJI0YEeH, KAYEeCTBEHHBIE PEAKIIMN HAa KATHOHBI METAILJIOB).

Pacuérnrle 3a1a4un.

Pacuérpl Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB,
pacué€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEET ITPUMECH.

XuMHus M )KU3Hb

Ponp xuMum B o0ecrieueHUH SKOJOTUUYECKOM, PHEPreTUUYECKON W MUIIEBOU
0€30MacHOCTH, pa3BUTHUM MeAUIUHBL. [loHATHE O HaydHBIX METOJaX MO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIIM.

[IpencraBnenuss 00 OOMMX HAyYHbIX MPUHLUIAX POMBIIUIEHHOTO
MOJIYYEHUS BaXKHEUIIIUX BEILECTB.

YenoBek B MHUPE BEUIECTB M MATEPUAIOB: BAXKHEWILINE CTPOUTEIBHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTepualibl, KpacKu, CTEKIO, KepaMHKa,
Marepuaibl Il 3JEKTPOHUKH, HAHOMATEPUAIIbl, OPraHUYECKNE U MUHEpAIbHBIC
yI00peHus.

XvMHST W 370pOBbE YEJIOBEKA: IPaBUJIa HCIIONb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacCHOr0 MCIOJIb30BAaHUS MpenapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss  MeXNpeOMETHBIX CBA3€H TOpU  HM3Y4YEHUH OOWWed U
HEOpPraHM4ecKol XuMuH B 11 Kimacce ocyliecTBisieTcs 4epe3 MCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TaK U TOHATHM, SABISIOMIMXCA
CUCTEMHBIMH JUISI OTJIEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJIacCUpUKalusi, MNEpPUOJAUYHOCTb, HAOIIOIEHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, SBIICHUE.



®dusuka: MaTepusi, IHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOIl, PaAUOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHbB, BEIIECTBO, TENO,
00BbEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMYUHBI U E€IUHUIIBI UX
M3MEPEHUs, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, JKocucTeMma, Ouocdepa, Makpo- U
MUKPOIJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3MeE.

I'eorpadusi: MuHEpabl, TOpHBIC TIOPOIBI, TOJIE3HBIE HUCKOMAaeMbIe, TOILIMBO,
pecypchl.

TexHomOrusl: XUMUYECKasi IPOMBIIUIEHHOCTh, METAJLTYPrusi, MPOU3BOJCTBO
CTPOUTENBLHBIX MAaTepHUaJIOB, CEIbLCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHILEBAs
MPOMBITIUIEHHOCTh,  (papMaineBTHUecKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TIPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS! MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT' U H.



[UTAHUPYEMBIE PE3VYJIbTATHI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOEHUS
0o0yJaromuMucCs TporpaMM cpeaHero oomero oOpa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHbIM U TpeAMETHbIM). HaydyHO-MeToau4yeckol OCHOBOW — IJis
pa3paboTKK TJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS IMPOrPaMM CPEIHEro OOIIETo
00pa30BaHUs SABJISAECTCS CUCTEMHO-/IEATETLHOCTHBINA MOIXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIHLHOCTHBIM TOIXOAOM B CTPYKType
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TpeIMeTa «XWUMHUS» Ha YPOBHE CPEIHETrO
o01iero o0pa3oBaHUsI BBIJICTICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYaIOIUMHCS POCCUHUCKONW TPAKIAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIICHHIO;

HAJIMYKUE MOTUBAIMU K 00YUEHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPECHHUX YOSKICHUH JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CITOCOOHOCTh OOYYaromIuXcCsl PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTaHOBKAMH, TPUCYIIMMH IIEJIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HAJIMYHE TTPABOCO3HAHMS DKOJIOTHYECKOW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTH
IIEJIU U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUsS» JTOCTUTAIOTCS B
CAMHCTBE YYCOHOH W BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COIUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH
U HjaealaMyd POCCUHCKOrO TPaKJAHCKOro OOLIECTBA, NMPUHATHIMH B OOILECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMH  Ipolieccam
CaMOTIO3HAHMS, CaMOpPa3BUTHUS ¥ HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTH
00 yJaromuxcs.

JImaHOCTHBIE pe3yiabTaThl OCBOEHHUS TMpeaMeTa «XUMHUS»  OTPakKaroT
chOpPMHUPOBAHHOCTh OMbITa I[M03HABATEILHOM W MPaKTUYECKOW JesATeIbHOCTU
OOYJarOIMXCs 10 peaau3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIC B
JacTH:

1) rpa:kaaHCcKOro BOCIIUTAHMS

OCO3HAHMS 00YYArONTUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOXCHHS K 3aKOHY U MIPABOMOPSIKY;

IPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJUICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JAESATENIbHOCTH MpPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUM Y4e€OHBIX M MO3HABATEJbHBIX 3aJ]1ad, BBITOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMeHThl IPYTHUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YUeOHOM 1eATeNbHOCTH;

2) MATPHOTUYECKOT 0 BOCTIHTAHMSL

LHEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0
OTE€YECTBEHHOM XMMHHU;

YBOKEHHUS K TpOIecCy TBOpPYECTBA B OOJACTH TEOPHUM W MPAKTUYECKOTO
OPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJbTaT
JUINTENbHBIX ~ HAOJIOJEHUHN, KPONOTIMBBIX SKCIEPUMEHTAIBbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYy/Jla Y4EHBIX U IPAKTHUKOB;

UHTEpPECa W I103HABATEJIbHBIX MOTHBOB B IOJYYEHHH M MOCIEAYIOIIEM
aHaym3e MH(OpPMAaIMK O MEPENIOBBIX JOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHMS, STHUECKOTrO MTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CB3AHHBIE C XUMUYECKUMHU SBIICHUSAMH,
U IIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEIAEHUE M IOCTYIKU CBOMX TOBAapUUIEH C
NO3UIMI HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE IMOCIEICTBHI 3ITHX
OCTYIKOB;

4) ¢hopMHUPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHUMAHMUSl I[IEHHOCTEM 3J0pOBOr0 M 0Oe30macHoro olpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus mpaBui 0Oe30MacHOro oOpalleHusi C BEIIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBLHOCTH;

NOHMMAaHUs LEHHOCTH NPAaBWI HWHIWBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€301acHOr0 MOBEACHUS B CUTYALIUAX, YIPOXKAIOIIMX 37I0POBBIO U KU3HHU JTIO/ICH;

OCO3HAHUS NOCJEICTBUN U HENPUATUS BPEIHBIX MPUBBIUEK (YNOTpeOsIEeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHUKATUBHON  KOMIIETEHTHOCTH B  y4€OHO-HMCCIIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JAPYrUX BUIAX
NEeATENbHOCTH;

YCTAHOBKM Ha aKTHUBHOE Yy4YacCTHE B PEIICHHM MPaKTUYECKUX 3a7ad
COLIMAJILHOIM HAIPaBJICHHOCTH (B paMKax CBOEro Kjacca, IKOJIb);



MHTEpEca K MPAKTUYECKOMY U3YUEHHUIO TPO(ECCUil pa3IndyHOro poaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHMS IIPEIMETHBIX 3HAHUHI 110 XUMUU;

YBOXEHUS K TPYAY, JIOASAM Tpyla U pe3ysbTaraM TPYAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHIYAJIIbHON TPACKTOPHHU
oOpasoBaHus, Oyaymed mnpodeccur W peaar3alud COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB € Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEH K XMMUHU, MHTEPECOB U
noTpedHocTeN 001IEeCTBa;

6) IKOJIOrHY€eCKOr0 BOCTUTAHUS:

AKOJIOTMYECKH 11e1ecO00pa3HOro OTHOUIEHUS K MPUPOAE, KAK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

INOHMMaHHUs II00AJBHOIO XapakTepa SKOJIOTMYECKHUX MpoOJeM, BIUSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATILHON CpEJibl;

OCO3HAaHUSl HEOOXOOUMOCTH MCIOJIb30BAaHUS JOCTHKEHUH XUMUU IS
pELIEHHs] BOIPOCOB PallMOHATIBHOIO NPUPOIONO0JIb30BAHUS;

AKTUBHOIO HENpPHUATHS JEUCTBHM, MPUHOCAIIMX BpPEJ  OKpPYKArOLIEeH
OPUPOJHON Cpele, YMEHHs IPOTHO3UPOBATh HEOJIAroNpHUSATHBIE JKOJIOIMUECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUS Pa3BUTOrO 3KOJOTMYECKOr0 MBIILIEHUS, YKOJIOTHYECKON KYJIbTYpBI,
OIIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIpaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMH B IIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOU
IPaKTUKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO NPOTUBOCTOATH UACOJIOTUU
xemo(oouwu;

7) HIEHHOCTH HAYYHOI 0 O3HAHUSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MPAKTHUKHU;

NOHMMaHHUA ClNeuu(UKM XMMHUM KaK HayKd, OCO3HaHHA e€ poJlu B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
MPECTaBICHUSA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHWH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKIEHHOCTH B  0COOOM 3HAYUMOCTH XUMHUU Ui  COBPEMEHHOM
UUBUJIM3AaIAA: B €€ TI'yMaHUCTUYECKOW HANpPaBICHHOCTH M BaXXHOM pOJIM B
CO3/IaHMM HOBOH 0a3bl MaTe€pUaANbHOW KYJIbTYphI, PEIEHUHU II00aTbHBIX MPOOIeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBOM H
HKOJIOTUYECKOW O€30MacCHOCTH, B Pa3BUTUU MEAMILIMHBL, OOECIIEUYEHUU YCIOBHIM
YCHOEIIHOTO TpyAa U DKOJOTMYECKM KOMMOPTHOM IKHM3HU KaXJOro 4YieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TOHMMAHHSI CYHIHOCTH METO/OB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBICHUI OKPYXAIOMIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKITIOUEHUS Ha
OCHOBE HAy4dHBIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEJIbI0  IOYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penIeHus IpooOJIeM B pealbHBIX )KU3HCHHBIX CUTYaITUsX;

WHTEpeca K MMO3HAHUIO M UCCIIE0BATEIIbCKON e TeIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTH K  HENPEPHIBHOMY O0pa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWH 110 XUMUU B
COOTBETCTBUH C KU3HECHHBIMH MTOTPEOHOCTSIMH;

MHTEpeca K OCOOECHHOCTSM TpyAa B Pa3IMUYHBIX cdepax mpodeccnoHaTbHOU

NEATEIIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOEHUS YYEOHOro mpeamera «XuMHUs» Ha
YpOBHE CpPEIHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMBbIE  JJIS dbopMupoBaHus MUPOBO33PEHUS 00yJaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIEHAYYHBIC MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHpa U CHEnUu(UKYy METOJO0B IMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPTUsl, SBJICHUE,
IPOIECC, CUCTEMa, HAy4YHbIH (PaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOCHUE, U3MEPEHHUE, IKCIIEPUMEHT U JApYyrue);

YHUBEpCaJIbHbIC y4eOHbIE JeHCTBUS (IMMO3HABATEIbHBIE, KOMMYHHUKATUBHBIE,

pErynsiTUBHBIE), 00eCIeYnBaroIne dbopmupoBaHue G yHKITMOHATBHON
I'PaMOTHOCTH U COITUABHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKUE 3HAHUS W yYHHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUSA B MIO3HABATEIILHON U COLIMAIIbHON MPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHBIMH, KOMMYHHMKATUBHBIMH U  PETyJIATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCAJIbHBIMU Y4eOHbIMHU N03HABaTeJbHBIMH
JIefiCTBUSIMM

1) 6a3oBbI€ JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITEILHO  (OopMynHpoOBaTh W aKTyaJlM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENEIATh LEMN JCATEIbHOCTH, 3a/aBasi IMapaMeTpbl W KPUTECPUH UX
JTIOCTHKEHUS, COOTHOCUTB PE3YJIBTATHI JCSITECIIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BATh TP OCBOCHUY 3HAHUH MPUEMBI JJOTUUECKOTO MBIIIIJIEHUS —
BBIJICTISATh XAPAKTEPHbIC IPU3HAKU MOHATHM W YCTAHABJIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHUS JIJIsl OOBSICHEHUS! OTACJIbHBIX (PAKTOB U
SIBJICHUM;

BLIOMpAaTh OCHOBAaHHMS M KPUTEPUU JUIA KIacCU(PHUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIINI;

YCTAaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBSI3M MEXKIY HM3y4acMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTUUECKUE PACCYXKJECHHS (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IO
aQHAJIOTWH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYUS B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJABI U 3aKJIIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BLIBATH MO/ICJIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJ) OJJIEMEHTa, XHMHYEcKas (opMyna, ypaBHCHHE XHUMHUYECKOU
peaKnuu — TPU PEIICHUH Y4EeOHBIX TO3HABATEIBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJEJbHBIC TIPEACTABICHUS JJIsI BBISIBICHUS XapaKTEPHbBIX
MPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 6a30BbIe HCCIEN0BATEIbCKIE IeHCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOI'0 TO3HAHUSA BEIIECTB M XUMHUYECKHX
peakuum;

dbopMyIMpOBaTh LEJIN U 3a7a49M UCCISOBAHMS, UCIIOIB30BATh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(HOPMYIUPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHMSA M OCHOBBI JUIsI (POPMHUPOBAHUS THUIIOTE3BI IO IMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJCHUM;

BIIAJICTh HABBIKAMM CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yibrar, (opMyJIupoBaTh
000011IeHUS ¥ BBIBOJbI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOAETAaHHON PadoTe;

npuoOpeTaTh OMBIT YYCHHYECKON HCCIIEIOBATEIbCKOH M MPOSKTHOM
NESITENHbHOCTH, TPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
MIOMCKY METOJOB pEIICHUsI TMPAKTUYECKUX 3aJlady, IPUMEHCHUIO Pa3IUYHbIX
METOJIOB IMO3HAHMSI.

3) padora ¢ undopmanueii:

OPHUCHTHPOBAThCS B PA3IUYHBIX HCTOYHHUKAX HHpopManuu (HAy4dHO-
MONYyJIIpHAsl JIUTeparypa XUMHUYECKOrO COJAECp)KaHMS, CHPaBOYHBIC MMOCOOUS,
pecypebl MIHTEpHETA), aHAIU3UPOBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (OpM
MPEACTaBIICHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HEPOTUBOPEUYUBOCTD;



(dopMynupoBaTh 3aMPOCHl U MPUMEHATH PA3IMUHbIE METOJBI MPH MOUCKE U
orbope wuHpoOpMaluK, HEOOXOOUMOW JJii BBIIOJHEHUS Y4eOHBIX 3ajad
ONPEAECIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO  BBHIOMpATh  ONTUMAIbHYIO  (OpMYy  TpEICTaBICHUS
uHdopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTHE);

UCTIOJh30BaTh HAYYHBIH S3bIK B KAa4ecTBE CpEICTBA MpU paboTe C
XUMUYECKOM uH(MOpMalMel: MNpUMEHATh MEXNpeaMeTHble (pu3nyueckue Hu
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (DOPMYJIIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CMMBOJMYECKHE CpEICTBA
HaTJISAHOCTH.

OgyajeHne yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU J1€HCTBUAMM:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYXJAaeMOl TEMbI B XOJ€ uajora u/uiu
JIUCKYCCHHU,  BBICKa3blBaTh  HUJEH, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI TIPE/TIOKEHHOM 3a/1au;

BBICTYIIATh C MPE3CHTALMEH PEe3yIbTaTOB I03HABATEILHON JESTEIbHOCTH,
MOJTy4YEHHBIX CAMOCTOATEHFHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBITTOTHEHUH
XMUMHUYECKOI'0 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO MpOoeKTa U (OPMYINPOBATH BHIBOBI
[0 pe3yibTaTraM IMPOBENEHHBIX HCCIEIOBAHUM IMYTEM COIJIAaCOBAaHUS MO3ULUN B
X0J1e 00CYXJIeHUSI U 0OMEHA MHEHUSIMHU.

OBJ1aieHUe YHHBEPCATbHBIMH PeryJsiTUBHBIMU /IEHCTBUSIMH:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYILECTBISATh CBOK I03HABATEIbHYIO
JeSITeNLHOCTh, Ompenensis e Iemu W 3aJadd, KOHTPOJIUPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEjiaraéMblii aJrOpUTM JEHCTBUU TIPH
BBIMIOJTHEHUM Y4YEeOHBIX M HUCCIENOBATENbCKUX 3aja4, BbBIOMpaTh Haubosee
3¢ (deKTUBHBI cnOcO0 HMX pEIIeHHs C YJYETOM IMOJYYEHHUS HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHalln3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATBI
10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUS
OTPAXKAloT:

chOpMUPOBAHHOCTh  NPEJACTABICHUNA O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHUpa, POJM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoabl, B (GOPMUPOBAHWUM MBIIIICHUS W KYIbTYphl  JIUYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS] TPAKTUYECKUX 3a]1a4
M DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAIONIUE TOHATUS (XUMHYECKUM DJEMEHT, aToM, OJEKTPOHHas
000JI0YKa aToMa, MOJIEKYJIa, BaJIGHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMHUUECKAs
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBI 00BEM, YrIAEpOAHBIA CKeneT, (YHKIMOHAIbHAS TpyMIa,
paaukall, u30Mepus, U30MEPbI, TOMOJIOTHYECKUMN PsiJl, TOMOJIOTH, YIIE€BOAOPOIHI,
KHUCIIOPOA U a30TCOJEpKalllUe COEAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiecTB A. M. byTiepoBa, 3akoH coXpaHEHHsS MacChbl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMHUM; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeKale B OCHOBE TOHWMAHUS TMPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SABJICHUM, (PAKTOJIOTMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJIYYCHUH U
0€30MacHOM HCIOJIb30BAaHUN BAXKHEUIIUX OPraHWYECKHX BEIIECTB B OBITY U
IPAKTUYECKOMN NESITEILHOCTH YEJI0OBEKa,

c(hOpMHUPOBAHHOCTh YMEHHW BBISBIATH XapaKTepHbIC NPHU3HAKH TTOHSTHMH,
yCTaHABJIMBAaTh X B3aMMOCBSI3b, MCIOJI30BATh COOTBETCTBYIOIIUE MOHATUS MPU
OMMHMCAHHUH COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYECKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJIH30BATh XUMUYECKYI0 CHUMBOJMKY JIJIs
COCTABJICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEIIECTB U ypPaBHEHWH XUMUYECKHX PEaKIIHi,
W3rOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJIsi WJUTIOCTpAIluU HMX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YyCTAHABIMBATH MPHHAMICKHOCTh H3YYCHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY
KJIACCy/Tpynme COoeAuHEeHUN (YIrJIeBOMOPOABI, KHUCIOPOA U a30TCOJEPKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUs), JaBaThb WM Ha3BaHHS 1O
cucremarnyeckoir HoMenkinatype (IUPAC), a Takke HNPHBOAUTL TPHUBHAIILHBIC
Ha3BaHUsI OTACJIBbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOIWUJICH, AalleTUJIEH,
ATUJICHTJIMKOJb, TJIHIEpUH, (eHol, (opMallbIerua, aleTaibJAeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIOTa, OJIEMHOBAas KUCIIOTa, CTEApUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, KpaxMmal, HeJUTI0103a, TJIUIHH);

c(OpMHUPOBAHHOCTh YMEHHS OIPEACTATh BHUABI XUMHUYECKOH CBS3M B
OpPraHMYECKUX COSAMHEHUAX (OMHAPHBIC U KPaTHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TIPUMEHSITH TIIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaTh  COCTaB, CTPOCHUE,
dusznueckre M XUMHYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTEICH pPa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH, MPOMWICH, alleTHICH,
Oyraauen-1,3, metunOyraauen-1,3, OCH30JI, METaHOJ, 3TAHOJ, ATUJICHTIUKOIb,
TIIAIEepUH, (EHOJ, aleTalbJIerua, MypaBbUHAsI W YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxmaJ, [eJUTI0J103a, aMUHOYKCYCHAsI KUCIIOTa), WITIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXIYy HUMHU YPaBHECHUSMHU COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOAOPOJIHOTO
ceipbsi (He(pTh, TPUPOMHBIN Ta3, Yrojib), CHOCOOBI WX TMEPEepPadOTKU U
IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUHCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJIHOIO BEIIECTBA WM IPOJYKTa
peakuuMu IO M3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh yMEHHM BIAJETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIOJIB3yEeMbIX B XUMHUHU TIPH MU3yUYCHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOto/IeHne, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUUYECKHE 3HAHUS JIi TPUHSATHS PEIICHUN B
KOHKPETHBIX JKHU3HCHHBIX CHTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COONIOJATh MpaBUiia MOJIH30BAHUS XUMUYECKOM
nocyfod M JTaOOpaTOPHBIM O0OPYJIOBaHUEM, a TakKXKe IMpaBujia OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH MO BBIIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHWH TUTAHUPOBATH W  BBIIOIHATH XHUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaleHUs OPraHUYECKUX BEUIECTB IPU HArPEBaHUHU, MOTYY CHUE
STUJICHA W W3YYCHHE €ro CBOWCTB, KAUeCTBEHHBIE PEAKIIMH OPTraHUICCKUX
BEIIECTB, JIEHATypalus OENKOB MpH HArpeBaHWU, LIBETHBIE PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKH OE30MACHOCTU TMpU OOpallleHUH C
BEIIECTBAMU U JIaOOpaTOPHBIM 00OpPYAOBAaHUEM, TIPEACTABIATH PE3YJbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opmMe 3amucu YypaBHEHHH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIUPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YIIbTATOB;

c(OPMHUPOBAHHOCTh YMCHHH KPUTUYECKH AaHAIM3UPOBATh XHUMHYCCKYIO
uH(pOpMAIINIO, TOJIYYaeMyl0 U3 pa3HbBIX HUCTOYHUKOB (CpelICTBa MacCOBOU
uHpopmanuu, MiuTepueT u apyrux);



chOpMHUPOBAHHOCTh ~ yYMEHHH  COONIOJAaTh  MpaBWJIa  DKOJOTHYECKU
11e1eco00pa3HOro TMOBEJEHUsI B OBITY M TPYIOBOM JESITENBHOCTH B IEJSAX
COXPAHEHUSI CBOETO 3JI0POBbS M OKPYXKAIOIIEH MNPUPOIHOW CpEeIbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HAa >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMmbica mokazarens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBIIEHUSI W TPEAOTBPALICHUS WX BPEOHOIO BO3JACHCTBUS HA OpPraHU3M
YEeJI0BEKa;

JUTSE OOYYAIOIIMXCSA ¢ OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 370POBBS: YMEHHE
NPUMEHSITh 3HaHUST 00 OCHOBHBIX JIOCTYIIHBIX METOJaX IO3HAHUs BEIIECTB U
XUMHUYCCKUX SBJICHUM;

JUISL  CIenbIX U CIa0O0BUIAIIMX OOYyYarolUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nmis 3anmucu XUMMHAYECKHX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMUS» OTPAKAIOT:

chOpMUPOBAHHOCTh  MPEJCTABICHUH: O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XHMHUHU B T[IO3HAHWMU SIBIICHUU
npupoasl, B  (OPMHUPOBAHUM  MBIIIICHUS ©  KYJAbTYphl  JIMYHOCTH, €&
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUs MPAKTUYECKUX 3a71a4
U DKOJOTHYECKH O0OCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3J0POBBIO U IPUPOTHOMN
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XMMHUYECKHHA DJEMEHT, aTOM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIIATEILHOCTh, CTEIEHb OKUCIEHUS, XUMUYECKasl CBSI3b
(KOBaJIEHTHAsI, MOHHAS, METAINIMYECKasi, BOJIOPOJIHAS ), KpUCTATIMYECKAs PEIIETKA,
TUNBl ~ XUMHYECKUX  PEaKIUMid, PacTBOP, JJEKTPOJUTHI,  HEIJICKTPOJIUTHI,
3JIEKTPOJIATUYECKAST JAUCCOLUAIMSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIuu, XHMHYECKOE PAaBHOBECHE); TCOPUHU U 3aKOHBI (TeOopus
BJICKTPOJIMTUYECKON JHUCCOUanuu, Tepuoandyeckuii 3akon JI. M. Menpneneena,
3aKOH COXPAHEHUsI MAaCChl BEHIECCTB, 3aKOH COXPAHEHUS W IMPEBPAILCHUS YHEPIUU
NPy XUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKHHN S3BIK XHMHHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHMWS MPUYUHHOCTU U
CUCTEMHOCTH XHMHWYECKHX SIBJICHHH, (haKTOJOTMYCCKUE CBEIACHHS O CBOMCTBAX,
cocTaBe, TOJIYYeHUH M 0€30IMaCHOM HCIOJIb30BAaHUM BAKHEHIITMX HEOPTraHUISCKUX
BEIIECTB B OBITY M MPAKTUUECKOM AEATEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpPHBbIC MPU3HAKU TOHSATHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIUE IOHATHUS IIPU
OMKMCAHUH HEOPraHUYECKHUX BEUIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XWMHUYECKYI0 CHUMBOJMKY IS
cocTaBieHMs (OpMyNT BEUIECTB U  ypaBHEHUH XMMHMUYECKHUX  PEaKIIHil,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUSI OTAECIBbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbld Tra3, YIrJEKUCIbIA ra3, aMMHak, raméHas
U3BECTb, HETalIEHas! U3BECTh, TUTHEBAS COMA, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OMpPENeNsTh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX AJIIEMEHTOB B COCIMHEHMSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOM
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKAsl, BOJAOPOJHAs) B COCAUHEHUAX, THUII
KPUCTAJUIMYECKON pEmETKM KOHKPETHOIO BEIECTBA (aToMHas, MOJIEKYJIsIpHasl,
VMOHHAs1, METAJUTMYECKAs), XapaKTEP Cpeabl B BOAHBIX paCTBOpPaX HEOPraHUYECKUX
COCJIMHCHUM;

c(OopMUPOBAHHOCTD YMEHUU yCTaHaBJINBATh IIPUHAJJIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO WX COCTaBY K OINpeneNEéHHOMY KiacCy/TpyIie
COEIMHEHMH (TPOCThIE BEILIECTBA — METAUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM(pOTepHbIE TUAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CMBICI IEPUOIUYECKOrO 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €I0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaThb JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX 73yeMeHTOB 1-4 mnepuonoB Ilepuognueckoid cuCTEMBI
xuMudeckux smemeHtoB JI. M. MeHnaeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUE YPOBHWY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHMS CBOMCTB XMMHUYECKHMX DJIEMEHTOB M UX COCAUHEHUMU
110 Iepuoaam u rpynnam llepuonnueckon cucreMbl XUMUYECKUX 3eMeHToB JI. U.
Menpeneena;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHWYECKMX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
MOATBEPKAATh CYHIECTBOBAHME TEHETHYECKOM CBA3M MEXAY HEOPraHWYECKUMH
BEILECTBAMU C ITIOMOIIBIO YPABHEHHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYECKHE PEAKLIUU I10
pa3IMYHbBIM TPU3HAKaM (YHUCIYy W COCTaBY pPEarupyrolldX BEHIECTB, TEIJIOBOMY
3¢ ¢deKTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHMs 3JIEMEHTOB, OOPaTUMOCTH
peaxkuuy, y4acTHIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJSATh YPAaBHEHHUS PEAKLMM pazIuuHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS peakuii HOHHOrO 0OMEHa, yUHThIBas
YCIJIOBHS, ITPH KOTOPBIX ITU PEAKLIIMU UAYT IO KOHUA;



cOpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUHU, MOATBEPKIAAIOIINE
Ka4eCTBEHHBIII COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIECTB, pPaclO3HaBaTh
OTIBITHBIM TIYTEM HOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOPMUPOBAHHOCTh ~YMEHMH  pacKpblBaTh  CYIIHOCTb  OKHCIIUTEJIbHO-
BOCCTAHOBHUTEJIbHBIX PEaKIUN MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOTO OanaHca
ATUX PEAKIIUN;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
PEaKINK OT PA3TUIHBIX (PAKTOPOB; XapaKTEp CMEMICHHUSI XUMUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (mpuHuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh XHMHYECKUE MPOIIECCHI,
JeKallMe B OCHOBE MPOMBIIIJIEHHOIO MOJYYE€HUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPobdIeMax XMMUUYECKOT0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIUHUCICHHUSI C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBas JIOJIsI BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIICHHI Ta3oB
IpU XMMHUYECKUX PEaKlMsIX, MacChl BEUIECTBA UM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEIIECTB, IPEBPAIICHUS I COXPAHSHUSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOIATh IIPaBUJIa MOJIb30BAHUS XUMHUECKON
nocylod M JTabopaTOpHBIM OOOpPYJOBaHUEM, a TakKXKe IpaBuia OOpaIleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMHU TIO BBHIMOJHEHHUIO JTAOOPATOPHBIX
XMUMHUYECKHX OIBITOB;

chOPMUPOBAHHOCTh YMEHHWH TUIAHUPOBAaTh W BBHIMONHIATh XUMUYECKUH
HKCIIEPUMEHT (Pa3lIo’KEHUE MEPOKCHIa BOIOPOAA B MPUCYTCTBUM KaTalnW3aropa,
ONpEJeICHE Cpelbl PAaCTBOPOB BEHIECTB C IMOMOIIBIO  YHUBEPCAILHOIO
UHMKATOPA, BIMSIHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaKkuu HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cynbdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 0
temam «Metamuey U «Hemeramnbl») B COOTBETCTBHM C MPaBUJIAMHU TEXHUKH
0€30MacHOCTH MPU OOPAIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYA0BaHUEM,
OPEACTABIATh PE3yNbTaThl XUMHYECKOIO JKCIepuMEeHTa B (opMe 3amnucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKIuil U (HOPMYyIHMPOBATH BHIBOABI Ha OCHOBE
ATUX PE3y/bTATOB,;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLMIO, TMONYYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeIcTBa MacCOBOM
KOMMYHUKaluu, UHTepHEeT U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOMIOAATh  TpaBUja  SKOJIOTMYECKU
11eJ1ecO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX
COXpPAHEHHsI CBOErO 3/I0POBbS M OKPYKAIOUIEHM MPUPOJHOU Cpenbl, OCO3HABATh
OMACHOCTh BO3JCHCTBHUS HA )KUBBIE OPTaHU3MBbI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cvbicn mokazarenst [IJIK, mosicHAT, Ha mnpuMmepax CHocoObl YMEHBIICHUS U
MPEAOTBPAILICHUSI KX BPEAHOTO BO3JCHCTBUS HA OPraHr3M Y€JIOBEKA;

JUISE OOYYaIOIIMXCSA C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHSTh 3HAHWSI 00 OCHOBHBIX JIOCTYMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISE  CICTBIX W CIA0OBUIANIMX OOYYaIOUUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMMHAYECKUX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
KosmnuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uu(poBbIe
Ne n/m P Konrpoasbnsbie | IlpakTuyeckue (mpp )
MPOrpaMMBblI Bcero oOpa3oBare/ibHbIE
padoThI padoThbI
pecypchl
Pa3znen 1. TeopeTudeckue 0CHOBbI OPraHU4YeCKO XMMHUH
[Ipeamet oprannueckout xumun. Teopus .
1.1 CTPOEHHS OPraHUYECKUX COCTUHEHUN A 3 ttps /Anfourok.
' P p A ' https://resh.edu.ru/
M. bytneposa
Uroro mo pazneny 3
Paznen 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTiI€BOAOPOABI — AJIKAHBI 2 itps: /infourok.n
' el A AOpOA https://resh.edu.ru/
29 HenpenenbHblie yriieBOAOPO/IbI: aJIKEHBI, 6 1 https://infourok.ru/
' KA UCHBI, A TKUHBI https://resh.edu.ru/
2.3 ApomaTHYecKue yriieBOI0pOIbI 2 ttps' /Anfourok. iy
' P T AOPOA https://resh.edu.ru/
24 IIpupoaHbIE HCTOYHUKHU YIIEBOLOPOIOB U 3 1 https://infourok.ru/
' UX nepepaboTKa https://resh.edu.ru/
Hroro mo pazneny 13
Pa3nen 3. Kuciiopoacoaep:xamue opranndeckue coeInHeHust
https://infourok.ru/
1 . D
3 Cruprer. exosn 3 https://resh.edu.ru/
39 Anpneruapl. KapOoHOBBIE KUCTOTHI. 7 1 https://infourok.ru/
' CrnoxHble >QUpbI https://resh.edu.ru/
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https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/

https://infourok.ru/

33 YTIIeBOzE! 3 https://resh.edu.ru/
Uroro mo pazneny 13
Pa3nen 4. A3oTconep:xaniue OpranHnyecKue coeInHeHus

4.1 AmuHbl. AMUHOKUCTIOTHI. benku 3 Ettgz;;:zzzuggﬁ:ﬂj
Htoro no pasneny 3
Pa3nen 5. BoicokoMoJieKyJISIpHBIE COeTUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eggi;ﬁ:ﬁgiﬁugg:j :3;
Hroro mo pasneny 2
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11 KITACC

KounuecrBo yacos JIEKTPOHHBIE
HaumenoBanue pa3aejgoB M TEM nudposbIe
Ne i/ P KonTpoabubie | IIpakTHyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMMHH
Crtpoenue atromoB. [lepuoauyeckuii 3aKoH )
1.1 u [lepronuueckas cucreMa XUMAYECKUX 3 https: /finfourok.ru/
' pHoA https://resh.edu.ru/
anemenToB /. 1. MenneneeBa
Crtpoenue BeniecTBa. MHOrooopasue https://infourok.ru/
1.2 4
BEILIECTB https://resh.edu.ru/
https://infourok.ru/
1.3 Xu 6 1 1
MHHICCKIE peaiiui https://resh.edu.ru/
" . 13 https://infourok.ru/
TOro To pasieiy https://resh.edu.ru/
Pa3nen 2. Heopranudeckasi Xumust
https://infourok.ru/
2.1 Meranet 6 1 https://resh.edu.ru/
https://infourok.ru/
22 Hemerazbi o . . https://resh.edu.ru/
CBsI3b HEOPraHMYECKUX U OPraHUYECKUX https://infourok.ru/
2.3 2
BEILIECTB https://resh.edu.ru/
TITOro 116 hases 17 https://infourok.ru/
pasieiy https://resh.edu.ru/
Pa3nesa 3. XuMus u Ku3Hb
31 T 4 https://infourok.ru/
https://resh.edu.ru/
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HOYPOYHOE INIAHUPOBAHUE

10 KUIACC
KosmnuecrBo yacos
Ne ni/m Tema ypoka B KonTpoabhbie IIpakTuyeckue
cero padoThI padoThI
1 IIpenmeT oprandeckor Xumuu, eé 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHust OpraHUuYECKUX
2 coenuHenuit A. M. bByTtnepoga, e€ 1
OCHOBHBI€E T10JIO’KEHUS
[TpencraBnenue o kiaccupukanuu
3 opranuyeckux Bemects. Homenknatypa 1
(cucremaTuyeckas) U TpUBUAJIbLHbBIE
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH P
5 MertaH 1 3TaH — npocTennme 1
MPEe/ICTaBUTEIN AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 DTHIIEH U IPONUIIEH — MPOCTeHIIne 1
MPEACTABUTENN aJKEHOB
8 [Tpaktnueckas pabora Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3YYEHHE €r0 CBONUCTBY
Anxanuensl. bytaauen-1,3 u
9 MetuiaOyrtaauen-1,3. [Tonydenue 1
CHUHTETUYECKOr 0 KaydyKa U Pe3UHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, 1




TOMOJIOTHYECKUM psall. ALIETHIIEH —
MNPOCTEUIITNI MTPEJICTABUTEIb AIIKUHOB

Beruucnenns no ypaBHeHUI0 XUMUYECKON

11
peakuuu

12 Apenbl: 0eH3011 1 Tonyos. TokcnuHOCTh
apeHoB

13 ['enernueckas CBsi3b yrieBOJOPO/IOB,
HNpUHAATIEKAIIUX K pa3JIMUHBIM KJlaccam
[TpupoHbIe UCTOYHUKHU YTIEBOAOPOIOB:

14 IPUPOJHBIN Ta3 U NOMYTHbIE HEPTAHBIE
rassl, He()Tb ¥ IPOAYKTHI €€ nmepepaboTKU
IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:

15 MPUPOIHBIN T'a3 U MOMYTHBIC HEPTIHBIC
rasbl, He@Thb U IPOJIYKTHI €€ mepepadoTKH

16 KonTtponbHas pabota o pasneiy
«YTIEeBOJIOPOIBI»

17 ITpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoI. BomopoaHas cBsi3b

18 MHoroaToMHbI€ CIIUPTHI: STUIIEHTIUKOIb U
TIIULEPUH

19 ®deHou: CTpOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anpaerupl: GopManbaeru u
aleTanbaerua. AeToH

21 OnHOOCHOBHBIE IIPEAEIbHBIE KAPOOHOBBIE
KHCIJIOTBI: MYPaBbUHAs U YKCyCHasI

29 [TpaxkTnueckas pabora Ne 2. «CoiicTBa

pacTBOpa YKCYCHOM KHUCIOTBI»




CTeapI/IHOBaﬂ K OJICMHOBAas KHCJIOTHBI, KaK

23 MIPEICTABUTEININ BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mplna KaK CONM BBICHIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIee JIeHCTBHE
CrnoxHbie 2UPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MIAPOIH3 CIOKHBIX
3¢upoB

26 Kupsl: runponus, npuMeHeHue,
Ouonoruyeckas poib KUPOB
VYraeBoapl: COCTaB, KJIacCH pUKaLusL.

27 Bakneiiime npeacraBuTeNn: It0K03a,
bpykTO3a, caxaposa

28 Kpaxman u nemnono3a Kak HIpupOIHbIE
MTOJTM EPhI
KonTtponsHas paboTa o pasaemny

29 «Kucnoponcoaepxkanime opraHnaecKie
COCIIVHCHHUSI»

30 AMWHBI: METHJIAMUH ¥ aHUJIUH
AMUHOKHCIIOTHI KaKk aM(OoTepHbIe

31 OpPraHUYEeCKUE COCTUHECHHUS, NX
ounonornyeckoe 3HaueHue. [lentuasr

32 benku xak npupoaHbie
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS

33 OCHOBHBIE MTOHSTUSL XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHCHUH

34 OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ.




[lnacTtmacchel, KaydyKu, BOJIOKHA
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11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

XUMHUUECKUN 371EMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTYpanus aTOMOB

ITepuonnueckuii 3akoH u [lepuonnueckas
crucTeMa XUMHUYeCcKuX 3yemMenToB []. Y.
MeneneeBa, uX CBA3b C COBPEMEHHOM
TEOpHE CTPOEHUS aTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XHUMHUYECKHUX BJIEMEHTOB M UX COCAUHEHHH 110
rpyIlnam u rnepuogaM. 3HaueHHE
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMmu4deckux snemenToB .M. Menaeneesa B
Pa3BUTHUH HAYKH

CrtpocHue BerecTBa. XUMHYECKas CBSI3b, €
BH/IbI; MEXaHU3MBbI 00Pa30BaHUS
KOBaJICHTHOM CBsI3H. BogopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenp okucnenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsiTHE O qUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 107151 BelllecTBa B pacTBOPE

Knaccudukanus 1 HoMeHKIIaTypa




HEOpPraHu4yeCcKux coeuHeHui. [ 'eneTnueckas
CBSI3b HEOPraHWYECKUX BEIIECTB, PA3JIMUHBIX
KJIACCOB

Knaccuukanust XMMU4eCKUX Peakiiuii B
HEOPraHWYECKOM U OPraHN4eCKOW XUMUMU.
3aK0H COXpaHECHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS M MPEBPAIECHUSI SHEPTUH TIPU
XUMHUYECKUX PEaAKIHIX

Ckopoctb peakuuu. O6paTUMbIe peaKIiHy.
XUMHYECKOE paBHOBECUE

10

[Ipaktuueckas padota Ne 1. «Biusaue
pa3nuyHBIX (PAaKTOPOB Ha CKOPOCTH
XUMUYECKON peaKium»

11

DnekTpoiauTUdeckas nuccoruanys. [lonstue
0 BoJopoiHOM TToka3arere (PH) pactBopa.
Peakmuu nonnoro oomena. ['mapomnms
OpPraHMYECKUX ¥ HEOPraHUYCCKUX BEIICCTB

12

OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.
[TonsiTue 00 A5IEKTPOSIN3E PACIIaBOB U
pacTBOpOB coe

13

KonTtponbshas pabota o pasaeny
«TeopeTnueckre OCHOBBI XUMUI

14

Metannsl, nx nonoxenue B [lepuoaunueckoit
cHUCTEeME XUMHUUYeCKHuX dnemMeHToB [. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS
atoMoB. O01MEe PU3NYECKUE CBOMCTBA
METaJJIOB

15

CrutaBbl METaIOB. DIEKTPOXUMUYECKUN P




HanpsKeHUH METaJIJIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIIIOB
(HaTpuii, Kamui, KaJbIUi, MarHUAM,
AJIOMUHUN) U UX COCTUHEHUN

17

XUMHUECKHUE CBOMCTBA XpOMa, MEIN U UX
COoeINMHEHNN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COeTMHEHUN

19

[IpakTnueckas padorta Ne 2. "Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Metanab»"

20

Hemeramiel, nx mojI0;KEHHUE B
Ilepnoanyeckoit cucTreMe XUMHYECKUX
snemenToB /. . MeHeneeBa 1 0cCOOCHHOCTH
CTPOEHHS aTOMOB

21

Pu3nYecKre CBOMCTBA HEMETAIIIOB.
AJIOTpOIHUSI HEMETAIJIOB (Ha IpUMepe
KHCIIOpoAa, cepbl, pocdopa u yriepoaa)

22

XUMHYECKHE CBOWCTBA TAJIOTEHOB, CEPbI U UX
COeTMHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

24

XUMHUYECKHUE CBOMCTBA YIiIepoaa, KPEMHUS U
HUX COECTUHEHUN

25

IIpumMeHeHr e BaXXHEH IIIMX HEMETAIIJIOB U UX
COeIUHEHNN

26

O000111eH1E U CHCTEMATHU3AIUs 3HAHUH 11O
TEMEC ((HeMeTaJ'IJ'II)I». BI)I‘—II/ICJ'ICHI/ISI 10




YPaBHEHUSIM XUMUYECKUX PEAKIUNA U
TEPMOXHUMUYECKHUE PACU EThI

[Ipaktueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemertanmnst"»

28 KonTponbsHas padota o remam «MeTtasuib» U 1
«Hemeranmp»

29 Heopranuueckue u opraHu4ecKre KHCIOTHI. 1
Heopranunueckue u opraHn4eckue OCHOBaHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHNYecKue coequHeHus. | eneTnyueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHHYECKUX
BEII[ECTB
Ponb xuMuu B o0ecieueHny SKOI0IrHYeCKOM,

31 SHEPreTUYECKOMN M MHUIICBOM 0€301aCHOCTH, 1
pPa3BUTHHU METUIIMHBI
[IpencraBienus 06 00X HAYIHBIX

32 MIPUHILIUIIAX IPOMBIILIIEHHOT'0 MOJIY4EHHUS 1
BOKHEUIITNX BEIIIECTB

33 UYenoBek B MHUpE BEIIECTB U MaTepUaIOB

34 XUMHUSA U 3I0POBbE UETIOBEKa 1
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiirionepHoe o011eCTBO
«M3narensctBO «IIpocBemenue
» Xumus, 10 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkrionepHOe 0011eCTBO

«M3narenscTBO «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA
-KonTponbusie pabotsl mo xumun B 10 — 11 knaccax: mocoOue asnist yuutens/
Paneuxuit A.M.-M.: Ilpoceemenue, 2022.-96 c.

-Havana xumun. CoBpeMeHHbIN Kypc A8 nocTynaronmx B BY3b1: yueOHoe
nocooue mst BY3os/ Ky3pmenko H.E., Epemun B.B., Ilonkos B.A..-9-¢
u3JlaHue, nepepadoTaHHoOe U JonoaHeHHoe.-M.: Dk3amen, 2021.-832 c.

-Opranuyeckas XUMus B TECTax, 3a7a4ax u ynpaxaenusx. 10 kimacc: yueOHoe
nocodue Jiy1st 0011e00pazoBarenbHbIX yupexaenuit/ ['abpusisin O.C.,
OctpoymoB WN.I"., Octpoymona E.E.. — 2-u3n., crepeorun.-M.: JIpoda, 2022.-

400 ¢

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHN
HUHTEPHET
https://infourok.ru/

https://resh.edu.ru/
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