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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpeIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
oOpazoBanun B Poccuiickoit @enepaunun», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIEero
obpazoBanust  (DPOII  COO), npencraBieHHbIX B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
mpernojiaBanus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickoi Odenepaunu, peanu3yrommx OCHOBHEIE
00pa3oBaTeIbHbBIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
BocnuTanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJIXOZI0B K pa3paboTKe MPOrpaMMBbI 10 XUMHUH, K ONPEAETICHUIO
oOmieit crparerun oOydYeHHs, BOCHHTAHHUA M PA3BUTHUA OOYYArOIIMXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKaMH
00111€00pa30BaTeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAallOM peaju3aliud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XMMHYECKOTrO O0O0pa3oBaHUS. OTH IEHHOCTH KAacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKK€ 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0POBbIO U MIPUPOAHON cpene. Peanuzyercss xumuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsI CpPeACTBAMU
yueOHOro mnpeaMera «XUMHUS», COAEpKaHWE M TMOCTPOCHHE KOTOPOIo
OTPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CHenu(PUKU HAyKU XUMUH, €€
3HAQ4YEHUS B MO3HAHUM MPUPOILI U B MATEPUATILHOM JKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX 1eNel W NPUHILMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero ooOmiero oOpa3oBaHusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOYI0 PoJib B
COBPEMEHHOM IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepuagbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B (POpMHpOBAHHE PaALMOHAIBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JIJaHHE IIEJIOCTHOTO MpEACTaBIEHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJAbI M YEJIOBEKa, KOTOpOe
dbopmupyercss B XUMHU Ha OCHOBE IIOHMMAHHUS BEHIECTBEHHOTO COCTaBa
OKPYAIOILIEr0o MUPa, OCO3HAHUS B3aUMOCBS3U MEX]y CTPOCHUEM BEIIECTB, UX
CBOMCTBaMHU Y BO3MOXHBIMU 00JIaCTSIMU TPUMEHEHMUS.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMH HayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla M KU3HU KaXI0ro wieHa ooOmiectBa. CoBpeMEHHash XUMUS
KaK Hayka co3ujaTelbHas, Kak HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUM C OOIIMMM LEASMA M MPUHLUUIIAMH CPEIHEr0 OOIIETro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3HB COLIUYMA,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Opranunyeckas xumusi» U «OOmIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOMl HAyKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMHH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpelIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUM XUMHUHU.

CrtpykTypa conepkanusi KypcoB — «Opranuudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO IOJAXO0/Ja K H3YYEHHUI0 Y4YeOHOro marepuaia U O0O0YCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  PA3BUTUEM 3HAHUW HA  OMNpPEACIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXHMHUYECKHX U AJIEKTPOHHBIX
IpeACTaBlIeHU O cTpoeHuu BemiecTB. CBefeHUs 00 HU3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIWHEeHU. B kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TEPBOHAYAJLHBIE TMPEACTABICHUS O XHMHYECKOM CBA3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuanl U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0IIasi 1 Heopranmdeckas
XUMUSD» O00YyYarolmuMCs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMI 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnojHsercs B kKypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HWMEIOIMHUMH KYJIbTYPOJOTUUECKHI |
MPUKJIAAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, PacCKpbIBalOT €€ poJib B TO3HABAaTEIBLHOU U
MIPAKTUYECKOMN JEATETHHOCTH YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHHSI
K TpollecCy TBOpYECTBA B OOJACTH TEOPHUU M MPAKTUYECKUX TPHUIIOKCHHIM
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHUYECCKU
OCMBICTUBATh HWH(MOPMAIMI0O W TPUMEHATh €€ IS TONOJHEeHUS 3HAHHM,
pEeIICHUST HMHTEIUICKTYATbHBIX M OKCIEPUMEHTANIBHBIX HCCIIETOBATEIBCKUX
3amad. B memom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (OPMHpPOBAHHE y  OOYYaIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JIJIsi TIOHUMAaHUS (PHUIIOCOPCKUX UICH, TaKUX KaK:
MaTepualbHOE €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, TTO3HABAEMOCTh



OPUPOAHBIX SIBICHUN IMYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (PaKTaMU U TEOPETUUECKUMH MPEMOCHUTKAMH, OCO3HAHUE PO XUMHUU
B pEUICHUH OHKOJOTMYECKHUX TpodsieM, a Takxke MpoljeM cOepexeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMATU3ALMH
oOydJaronuxcsi MPUHATHIE MPOrPaMMOM MO XMUMHUH TMOAXOAbl K OIMpPEIeSICHUIO
collepKaHUsI W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a |
00paboTkn  MH(pOpMAIMK, HEOOXOAUMBIX JUII  MPUOOPETEHUS  OMBITA
PAKTUYECKON U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaKk M Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, IpH
OTIpEJICTICHUHN COJIEPKATEIHHOU XapaKTEPUCTUKU IIeJIe H3Yy4YEeHHs TpeaMeTa
HaAIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOM TOYKU 3pPEHUS] TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJied W3y4YeHHs] TMpeaMeTa SBJSETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpPeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHUE CHUCTEMbl XUMHUYECKHX 3HAHUUA KaK BaKHEHIIEH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUH, OCBOCHHUE sSI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHUI MHMPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMHUYECKUX SIBICHUH, UMEIOINX MECTO B MPUPOJIE, B MPAKTUYECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conaepkaTenbHas XapaKTepuCTUKa Ielied W 3ajay
U3Y4YCHHS MPEAMETa B MPOrpaMMeE MO XUMHHM yTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHET0 OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJIEpKaHHs  OOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEaTbHOM KU3HU JJI PEIICHUS TPAKTUIECKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3YyYEHHH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (opMUpOBaHHE WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPHUHSATHIO
I'PAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYaIllMsX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMCIOIINX YHHBEPCAIbHOE 3HAYCHHE ]IS Pa3IUYHBIX BHJIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHalim3a ©W  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHHUMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMK  SKOJIOTHYECKONW O€30MMacCHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETaTh
HOBBIC 3HAHUS II0 XUMHHU B COOTBETCTBHUU C >KH3HCHHBIMH TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC HH(MOPMAIIMOHHBIC TEXHOJIOTHMH IS TIOMCKA H
aHajgM3a Y4eOHOM MW  HAYYHO-TIONMYJISPHOH HMH(POpPMAlUd XHMHYECKOTO
COJICpIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBFHOTO MPUPOIOIIOIH30BAHMS, TIOMOJHEHUS YHEPTETHUYESCKUX PECYPCOB
U COXpaHEHHUS NPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpeXHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIBITa HWCIIOJI30BAHUS TIOJYYCHHBIX 3HAHHWHA TSI TPUHSATHS
IPaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX ¢ XUMHUYECKHMH SIBIICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmero oOpa3oBaHUs MPEeaAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee ymMcIo 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHWMHUHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHuyecKko XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B ITOJIyYE€HHH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPHUS CTPOCHUSI OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAHUYECKUX COEOUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJMHEHUHN (CUCTEMaTHYecKasi) U TPUBHAIIbHbBIC
Ha3BaHUS BAKHEUILINUX MIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX MPEBPAILLICHUI:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPAIICHUIO OPraHUYECKHUX
BEIIECTB MPU HarpeBaHuu (IiaBieHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u meTunOyTanuen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
ALleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOWMCTBAa  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHUSI, TUAPATALIUU, TOPEHUS ), IIOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guaudeckue u Xumuyeckue ceoncmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoJy4YeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHBIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOAHBIN Ta3 W NOIyTHBIE
Hedrsapie Tazel. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOrTeHONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKOW pabOThI: MOJTyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpUMEHEHHE. BoJopoaHbIe CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToOMHbIE CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
¢usznueckue M XUMHYECKHE CBOMICTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHasl peakilds Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHeHnne ramuuepuHa v STUIICHTIUKOJIS.

@deHoJI: CTPOCHHUE MOJIEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
dusnueckrue U XMMHUYECKUE CBOMCTBA (PEAKIIMK OKUCICHHUS] U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAs KUCIOTHI KaK MPEACTABUTENIN BBICIIINX
KapOOHOBBIX KHUCJIOT. MpblJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxkubiX ddupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcugom meau(ll), okucinenne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHECHHE,
ouonoruyeckas posib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie moinumepsl. CTpoeHue Kpaxmana u
HeUtoNIo3bpl.  PuU3nyeckre M XHUMHYECKHME CBOWCTBA Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOMI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIEC PEAKIIMN OJJTHOATOMHBIX CIOUPTOB (OKUCJIEHUE 3TAHOJA
okcuznoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJIEHCTBHUE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOMU
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBuuHas,
BTOpUYHASI U TPETHUYHAsT CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJIOJICHNEe W OMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OCITKOB
NIpU HAarpeBaHUH, [IBETHBIE PEAKIIUU OCIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IMOJUMEPHU3AINH, CPETHSSA
MOJIeKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpPU HM3YYCHUH OPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KAk OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBHOTO TMUTAHUA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN »eMeHT. AToM. Sapo aroma, H30TOMBL. JIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYPAIUs AaTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU MPOCTBIX U CIOKHBIX
BEIIECTB [0 TpyHIaM M MEepUoJaM. 3HAYEHUE MEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs! CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, HOHHAsI, MeTa/uInyecKasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA  COCTaBa  BEHIECTBA. THUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10Jis1 BEHIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBsI3b HEOPTaHWYECKUX BELIECTB,
IIPUHAIEKAIUX K Pa3JIMYHbIM KJIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS YJHEPTUU [TPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas auccoruaius. CUIbHbIE M CIIa0ble SJIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
nemoHcTpanus tadmui «lleproguyeckas cucremMa XMMHUYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALNTUYECKUX PEIIETOK, HAOII0ICHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKOW paboThl «BiusHue pazmudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUN.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3memeHToB JI. V1. MennaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuognueckoit cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOEHUSI DIEKTPOHHBIX



000s104eK aTOMOB MeTasuioB. O01Me Gpuznueckrue cBoicTBa MeTauioB. CIuiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIMX META/UIOB (HATPHUH, KaJluM, KaJablIUi,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHEHUH.

OG6rue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHbIC METOJbl U3YyYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
W3YUYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ayu, HAOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeliecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJUUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, ©CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuUMHS U 3J0POBbBE YEJIOBEKA: IMPAaBWJIA MCIOJIB30BAHUSA JICKAPCTBEHHBIX
npenapaToB, MpaBuia O€30IaCHOTO HCIIOJIB30BAaHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TITOHATHH, TaK W TIOHATHH, SBIISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, UBMEPEHUE, SIBJICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYMHBI U €IMHUILIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOcHCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKaA IIPOMBINIJIICHHOCTD, MCTAJLIyprusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTepHuaioB, QJICKTPOHHAsA IIPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOy4aroIMMuUCs TPOrpaMM CpeaHero oolmiero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHWe OOYyYarOUIUMUCS POCCUHCKON TpaKJaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aIaMH POCCUHCKOTO IPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JIEATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUIECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIBHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOLIEM
aHanu3ze UHGOpPMAMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTHPYSACh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IIEHHOCTEM 370poBOro u 0Oe30MacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TPaBWJI HWHIUBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4e€0OHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY H3YYEHHIO MPOQECCUil Pa3IMdHOro poja, B
TOM YHMCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaeKTOPHUH
oOpazoBanusi, Oyaymieit mpodeccun U peaau3ainui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3EMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOHON Cpelie, YMEHHUSI TPOTHO3UPOBATH HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH 3KOJIOTMYECKOW HANpPaBJIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLMATIBHOM



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOIBI U YEeTIOBEKa, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OW 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIH B
CO3aHMM HOBOW 0a3bl MaTepHaTbHOW KYJIBTYPHl, PEHICHUH TI00ATBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUICCKOM,
NUIIEBOH W  DKOJOTHYEeCKOW Oe30MacHOCTH, B pPa3BUTHH  MEIWIIMHEI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOM KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MHUPa U MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHUS JelaTh
000CHOBaHHBIC 3aKIIIOUCHHUSI HAa OCHOBE HAay4YHBIX (HAKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYEHHIO HOBBIX 3HaHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CpPeAHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOllleHayYHbIe MIOHATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTHUHBI MUpa U CHEU(UKY METOIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJIEHUE, U3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromuye (HOpMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHU O0YyJaroIIuXCs;

CITOCOOHOCTH oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHUSA, COOTHOCUTH PE3YyJIbTaThl JEATEIBHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHHUS M KPUTEPUM IS KiacCHUKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOM pEaKIMH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, NMPUMEHITh HAa3BAHHBIE MOJICIbHBIC
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XMMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS M TPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3a/1ady, MPUMEHEHUIO Pa3IHMYHbIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3JIMYHBIX HWCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl HTepHeTa), aHaIM3UpOBaTh HHPOPMAIIUIO PA3JIUYHBIX BUJOB U (OpM



NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJb30BaHUS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KauyeCTBE CpENCTBA NpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHUe YHHBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIpH
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PEAIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CY X IACHHUS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesis e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeJjlaraéMblii ajiropuT™M JEHUCTBUM TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoOaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHUU MBIIIIEHUS ¥ KYJIbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS (XUMHUYECKHUM DJIEMEHT, aToOM, »JJICKTPOHHAas
o0oioyka aroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEITHLHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJPHBIA  OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYIa, paadKall, HU30MEpHs, H30MEpPbI, TOMOJOTUYCCKHIM
P, TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOI U a30TCOJEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHsI CTPOCHHsI OpraHnyecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYCHHH W 0€30MacHOM HCIOJIh30BAHUU
BRXHEHUIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHBIC MPU3HAKU TTOHITHA,
yCTaHaBIUBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPU OTIMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIIEHUN OPTaHUISCKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
M3TOTABJIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB /I WJUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPeACIEHHOMY
KJIacCy/Tpynne coeauHeHul (yriaeBOAOPOJIbI, KUCIOPOJ W a30TCOJAEpIKaIIue
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cuctematuyeckort HomeHkiarype (IUPAC), a Takxe mpuBOJUTh TPUBHUAIILHbBIE
Ha3BaHUSl OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUWJICHTIUKOb, TTUIEPUH, (eHolI, popManbaeru, aleTaiblaerul, MypaBbuHas
KHUCIIOTa, YKCYCHasl KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtnepoBa myis oOBSACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, STWIEH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TIIAIepyH, GEHO, aleTalbIAeTH ], MypaBbUHAsI U YKCYCHAsl KUCIJIOTHI, TJIFOKO3a,
Kpaxmayi,  I[eJUI0JIO3a,  aMHUHOYKCYCHasi — KHCJOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKJYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTIIEBOJOPOAHOTO CHIPhsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIHOCOOBI HX
nepepadOTKU U MTPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTA
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO M3 HCXOTHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKUX  sBJICHUM  (HAOJMIOJCHHE, M3MEPECHHE, DKCICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHUMHUYECKHE 3HAHUSA IS
INPUHATHSL PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOW TIOCYJION M J1TabopaTOpHBIM O0OpPYJIOBaHMEM, a TakKe MpaBuja
oOpallleHHs C BEIleCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHHUE OTUJICHA M H3YyYEeHHE €ro CBOWCTB, KA4YECTBEHHBIC pPEaKIIUH
OPraHUYECKUX BEILECTB, JCHATypalus OCIKOB IMpPU HArpeBaHUH, IIBETHHIC
peakiuy OeTKOB) B COOTBETCTBUHU C NMpaBWIaMU TEXHUKH O€30MMacHOCTH IIPHU
oOpalieHn ¢ BelIeCTBaMH M J1a0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIIATDH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpPOBaTh BBIBOJBI HA OCHOBE JTUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAaCCOBOMA
uHpopmaiuu, IHTepHeT U ApyTrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUJia  SKOJOTUYECKU
11€JIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYJOBOM JIEATENLHOCTH B IEJAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MBI ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbich nokasaresns [1/IK, mosicHaTh Ha mpumepax crocoOsl
YMEHBIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YEJI0OBEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenMeTHBIe pe3yabTaThl OCBOEHHS Kypca «OOImas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWHW SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMMMOW IJISi PEIICHUS] MPAKTUIECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30ToII, S-, p-, d-
AJNIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATECIIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAS] IUCCOLMAIMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiiy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAaHEHUS W MpEBpallCHUs
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAlIM€ B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIIOJIb30BAaHUU
BaXHEUIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aHMMOCBSA3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHuss GOpMysa BEHIECTB W ypaBHEHUH XHMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (YrapHbIi ra3, yriaeKUCIblil ra3, aMMHax,
raméHas U3BeCTh, HETAIIEHAs! U3BECTh, IUTHEBAs COJA, TUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAS, METAJUIMYECcKas, BOJOPOJIHAsA) B
COCAMHEHUAX, THUN KPUCTALIMYECKOW PpEIIETKM KOHKPETHOIO BEUIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAITHYECKast), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPENCIEHHOMY KiacCy/TpyIiie
COeIMHEHMI (TPOCThIE BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJIBbI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSACHUTENLHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ys MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Mepuoaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEIIIECTBAMH C MOMOIIBIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUITUPOBATH XUMUYECKUE PEAKITHH TIO
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi COCTABIISATh YPABHCHUS PEAaKLMH Pas3IMIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  NyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

chOpPMHUPOBAHHOCTh ~yMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudHbIX (PaKTOPOB; XapaKTep CMeELIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIIME B OCHOBE MIPOMBIIIIEHHOTO MOJYyY€HUs CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NMPUHIUIIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBas J0JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIIICHUH Ia30B
Ipu  XUMHUYECKMX pEaKIMAX, MacChl BeEIIecTBa WIH 00BEMA Tra3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BELIECTB, IIPEBPAIICHUS M COXPAaHEHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMAaTh  TpaBUjia  IOJIH30BAHHS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM IIJIAHUPOBATh M BBIMOJHATh XUMHUUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHHUE MEPOKCH/Ia BOJAOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIIPENICJIEHUE CPEIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAILHOTO
WHIWKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHa, KauyeCTBEHHBIE peaKIuu Ha Cyibdart-,
KapOoHAaT- H  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MaCHOCTH TIpH OOpaIleHuu C
BCILIECTBAMU M Ja0OpaTOPHBIM OOOpPYJAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIeprUMEHTa B (hopMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYFO
uH(popManuIo, IMOJIyYaeMyl M3 pa3HbIX HCTOYHHKOB (CpPEICTBa MAacCOBOM
KOMMYHUKaIWU, MHTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJAaTh TpaBWJa  DKOJOTHUYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHUsI CBOETO 3JI0POBbS M OKPYKAIOIIECH MPUPOIHON CPEIbI, OCO3HABATH
OTNACHOCTh BO3JICHCTBUS Ha >KUBBIE OPTraHU3MbI OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatenas I[IJIK, mosicHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX MO3HAHUS BEIICCTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
HaumenoBanue KoumnuecTBo yacos

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iejioB M TEM KoHnTtpoJbHbie IIpakTHYeckue

n/n Bcero o0pazoBaTelbHbIe pecypchbl
NporpaMmel padoThI padoThI

Pa3nen 1.TeopeTnueckue o

CHOBBI opralmqeucoifl XUMHUH

[Ipenmer
OPraHuYeCKOu
xumuu. Teopus

11 OGS 3 0 0 bu6mmoreka [IOK
' P https://m.edsoo.ru/00adf68a
OpPraHu4YeCcKux
coenuHeHnd A. M.
byrneposa
Hroro mo pazueny 3
Pa3nen 2.YriaeBogopoast
IIpenenbHbIC
21 z;o N ) 0 0 bu6mmorekxa [IOK
' yr FOPOA https://m.eds00.ru/00adf68a
AJIKaHbI
Henpenenbusie
JIEBOJOPOIBI:
- ixenxj POz . ; . Bu6nuorexa LIOK
' ’ https://m.edso0o.ru/00adf68a
aJKaaueHsl,
AJIKAHEI
2.3 Apomarnyeckue 2 0 0 bub6nuorexa [IOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

YII€BOIOPOAbI

https://m.edsoo.ru/00adf68a

[Ipupoansie
HUCTOYHHUKHU

24
YIJIEBOIOPOAOB U

uX nepepadoTka

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

Uroro no pazaeny

13

Pasznean 3.Kucaopoacoaep:kamnue oprannieckue coeJuHeHUust

bu6mmoreka [IOK
A . O
3 Crpret. denon 3 0 https://m.edsoo.ru/00adf68a
AJIBIETUIBI.
39 KapGonoBsie 7 bubnuotexa [JOK
' KHUCIIOTBI. 0 https://m.edso00.ru/00adf68a
CrnosxHble 3¢upsl
bu6mmoreka [IOK
3.3 YIICBOTBI 3 1 https://m.edso00.ru/00adf68a
Hroro no pasneny 13

Pa3nen 4.A30Tcoaep:kaiye opraHudecKue coeIMHeHUus

4.1 QEEEZII;HCHOTH 3 0 bubanoreka IIOK
| Benku . https://m.edsoo.ru/00adf68a
Hroro no pazueny 3
Pa3nen S5.BbicoKOMOJIEKYISIPHbIE COCAUHECHUS

51 [TmacTmaccel. ) 0 bubnmoreka [JOK

Kayuyku. Bonokna

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34




11 KITACC

HanmenoBanue Koau4vecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3aesioB U TeM KonTpoabHbie IpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NMporpamMmbl padoThI padoThI
Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 3 bu6mmoreka [JOK
' cucTeMa 0 https://m.eds00.ru/00adf68a
XUMHUYECKHX
sneMeHToB /[. H.
MenneneeBa
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4 0 bubmorexa HOK
' p https://m.edsoo.ru/00adf68a
BEIIIECTB
13 Xumuueckue 6 L bu6mmorexa [IOK
' peakuuu https://m.eds00.ru/00adf68a
bu6mmoreka [IOK
4
TOTOTI0 pasaeity 13 https://m.edsoo.ru/00adf68a
Pa3nen 2.Heoprannueckasi xuMusi
bu6mmoreka [JOK
2.1 M
CTaLIbl 6 0 https://m.edsoo.ru/00adf68a
bu6mmoreka [{OK
2.2 H
eMETATIb! 9 1 https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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CBs3b

53 HEOpPraHUYECKUX U 5 bubmumorexa [IOK
' OPraHUYECKUX https://m.eds00.ru/00adf68a
BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL
3.1 XUMHS U )KH3Hb 4
Hroro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KounTtpoJubHbie IIpakTuyeckune
Bcero U3y4eHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[Ipenmer oprannyeckoii
1 XI/II)MI/II/I eé EOSHI/IKHOBGHI/IC 1 0 0 bubmmorexa [JOK
’ ’ https://m.edsoo.ru/00adf68a
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
5 OPraHUYECKUX COCTUHEHUIN 1 0 0 bubnnoreka [JOK
A. M. bytneposa, eé https://m.edsoo.ru/00adf68a
OCHOBHBIE MTOJIOKEHUS
IIpencrasienue o
KJaccuukanum
OpTaHUYECKHUX BEIIECTB.
3 HoMeHKIaTvpa 1 0 0 bubnuotexa [JOK
yp https://m.edso00.ru/00adf68a
(cucremaTnueckas) u
TPUBHUAJIbHBIE Ha3BAaHUS
OpPraHWYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, L 0 0 bubmuorexa [JOK
TOMOJIOTHYECKHM Pt https://m.edso00.ru/00adf68a
Mertan u 3TaH — bubmuorexa [IOK
5 1 0 0 1

MIPOCTENIINE MTPEACTABUTENH

https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adf68a
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aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf68a
OTUJIEH U IPONUJIEH —

7 pocTeine mpeIcTaBUTeNn bubmorexa HOK

P et https://m.edsoo.ru/00adf68a
AJIKEHOB
[TpakTuueckast paborta No 1.

8 «[lony4yenuie sTuICHA U
U3YYEHHUE €r0 CBOWCTBY
Ankanuensl. byranuen-1,3 u

9 meTunoyraguen-1,3. bubnuorexa [JOK
ITony4yenue CHHTETUYECKOTO https://m.edsoo.ru/00adf68a
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,

10 | romomoruueckuii ps bubmorexa HOK

p H; . https://m.edso00.ru/00adf68a
AlleTUIIEH — MPOCTENIINMA
MIPEICTaBUTENH AIKUHOB

1 BelynciieHys o ypaBHEHUIO bubnnorexa [JOK
XAMHUYECKON peaKkuu https://m.edsoo.ru/00adf68a

12 ApeHbl: 6€H30J1 ¥ TOITYOJL. bubnnorexa [JOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/00adf68a
I'enernueckas cBs3b

13 YTJIEBOJOPOOB, bubnnorexa [JOK

MIPUHAJICKAIINAX K
Pa3JIMYHBIM KJ1accam

https://m.edsoo.ru/00adf68a
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IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN

14 | ra3 u nomyTHbIC HEPTAHBIE bubmmorexa [JOK
yr . https://m.edsoo.ru/00adf68a
ras3pl, He()Th U MPOAYKTHI €€
nepepadoTKu
IIpupoaHbIE HCTOYHUKH
JIEBOJIOPOAOB: MIPUPOAHBIN
15 ZZ3 u nf)[np II{[LIe H:(l)”fﬂlfble bubmmorexa HOK
" N https://m.edso00.ru/00adf68a
ras3bl, He()Th U MPOAYKTHI €€
nepepaboTKu
16 KonTponbnas pabota no bubnuorexa [JOK
pazzeny «YTIeBOIOPOAbD) https://m.edsoo.ru/00adf68a
IIpenenpHbIE OAHOATOMHBIE
17 | coupThl: METaHO M 3TAHOJI bubmmorexa HOK
PTEE ' https://m.edsoo.ru/00adf68a
Bonoponnas cBsa3b
MHOroaTroMHbI€ CIIUPTHI: bubnuotexa [JOK
18
ATUJICHTJIMKOJIb U TJIULEPUH https://m.edsoo.ru/00adf68a
@DeHOII: CTPOEHUE MOJIEKYJIBI,
19 | ¢usnveckne M XUMHUYECKHE Bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MPUMCHCHHE
20 Anbrerusl: hopmManbaerun bu6nuorexa [IOK
U aneranbiaerua. AneTod https://m.edsoo.ru/00adf68a
OOHOOCHOBHEIE MpECTbHBIC
21 K:I OOHOBBIC KHCHI())TI:,I' bubmmorexa [JOK
P ) https://m.edso00.ru/00adf68a
MypaBbUHAS U YKCYCHAast
22 | Ilpaktuyeckas pabora Ne 2.
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«CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHOBas U OJICMHOBAs
KHCTIOTHI, KaK

bu6mmoreka [JOK

23
MPEICTABUTEIN BBICIINX https://m.edsoo.ru/00adf68a
KapOOHOBBIX KUCIIOT
MBkia KaK COJIM BBICIINX
24 KapOOHOBBIX KHMCIIOT, UX bubmorexa [JOK
P y ’ https://m.edsoo.ru/00adf68a
MOIOIIEe ACHCTBIE
CnoxxHbIe (DUPHI KaK
o5 IIPOU3BOHBIE KAPOOHOBBIX bubnuoreka [IOK
KUCJHOT. ['MaposIn3 CI0KHBIX https://m.edsoo.ru/00adf68a
3¢upoB
JKupsr: tunponus,
26 | pumenerme bubmuoreka [JOK
p ’ https://m.eds00.ru/00adf68a
Ouosoruueckas poJib KUpPOB
YrieBoapl: COCTaB,
KJ1accu(pUKaIms.
27 Ba)I<He§I)HII/I€HH €JICTABUTEIIH: bubmorexa [JOK
et ' https://m.eds00.ru/00adf68a
TJIF0K03a, PpyKTO3a,
caxaposa
28 Kpaxman u nemironosa kak bub6nuorexa [IOK
[IPUPOJHBIE ITOJIUMEPHI https://m.edso00.ru/00adf68a
KonTponbnas pabota mo
bu6mmoreka [JOK
29 | paznmeny

«Kucnopoaconepxaine

https://m.edsoo.ru/00adf68a
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OpTraHU4YC€CKUC COCIUHCHU )

30 AMUHBI: METHUJIAMHUH U 1 bubmuoreka [JOK
aHUJINH https://m.edsoo.ru/00adf68a
AMUHOKHCIIOTHI KaK
aMmdoTepHbIC OpraHUuYECKUe

31 COEIMHEHUS, UX 1 Enbmaorexa IOK

a ’ https://m.edsoo.ru/00adf68a
OHMOJIOTHYECKOE 3HAUECHHUE.
Ilenrtuabl
benku kak nmpupoaHbIe
32 BBICOKOMOJIEK VIIIPHBIE 1 Eubmiorexa OK
yp https://m.edsoo.ru/00adf68a
COEUHEHUS
OCHOBHBIE ITOHATUSA XUMUHU
33 BBICOKOMOJIEK VIIAPHBIX 1 Eubmiorexa OK
. yip https://m.edsoo.ru/00adf68a
COETUHEHUI
OCHOBHBIE METO/IBI CHHTE3A

g4 | BPICOKOMONEKYIADHEIX 1 bu6nuorexa [IOK
coeauHeHuid. IlnmacTMmacchl, https://m.edsoo.ru/00adf68a
Kay9IyKH, BOJIOKHA

OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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11 KITACC

Ng KounyecTBo 4yacoB
DJIEeKTPOHHbIE
Hara undgposbie
n| Tema ypoka KoHTpoJibHbIE IpakTHyeckune
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
XUMUYECKUHN AJIEMEHT. ATOM.
DnexTpoHHas KOH(Urypanus 1 0 0 Bubmmorexa LIOK
M https://m.edsoo.ru/00adf68a
aTOMOB
Ilepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. 1. 1 0 0 bubmuorexa [JOK
MenneneeBa, UX CBA3b C https://m.edsoo.ru/00adf68a
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
WX COCIMHEHUH T10 TpyMHnaM u
nepuojam. 3HaueHue bubnuorexa [JOK
1 0 0 )
MEPUONYECKOT0 3aKOHA U https://m.edsoo.ru/00adf68a
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HayKu
Crpoenue BeniecTBa. XuMHUYECKast
" bubmuotexa [JOK
CBA3b, €€ BUIbl; MEXaHU3MBI 1 0 0

O6p8.30BaHI/I$I KOBAJICHTHOM CBS3H.

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adf68a

Bonopoanas cBsi3b

BanenTHOCTSE.
DNeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

bu6mmoreka [JOK
https://m.edso0.ru/00adf68a

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B paCTBOPE

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U IPEBPALLCHUS
SHEPTUH NPU XUMUYECKUX
peakuusx

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Ckopoctb peakiuu. OOpaTuMbie
peakuuu. XUMHUYECKOE
paBHOBECHE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

10

[TpakTuyeckas paGora Ne 1.
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«BrusiHUE pa3mUYHBIX (AKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

DNeKTpoNUTHYECKast
mucconmanud. Iloaarue o

11| BOAOPOAHOM NoKasaTene (pH) bubnmoreka [JOK
pactBopa. Peakiiuu HOHHOTO https://m.edsoo.ru/00adf68a
oOMeHa. ['uaponu3 opraHu4ecKux
Y HEOPTaHUYECKUX BEIECTB
OKHCIUTENTBHO-

12 BOCCTAHOBUTEIIbHBIEC PEAKLIUH. bubnuorexa [JOK
[TonsTHEe 00 MEKTpOIIH3E https://m.edsoo.ru/00adf68a
pacIiaBoB U pacTBOPOB Colieit

13 Kontposnbnas paboTta mo pazaery bubnuorexa [JOK
«TeopeTnueckue OCHOBBI XUMUN» https://m.edso00.ru/00adf68a
MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme

14 XUMHUYECKUX djieMeHToR /I, 1. bu6mmoreka [IOK
MenieneeBa 1 0COOEHHOCTH https://m.edsoo.ru/00adf68a
cTpoeHust aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB
CniaBbl METaJLIOB.

15| DnexTpoXUMHYECKHI P bubmmorexa [TOK

P . P https://m.edsoo.ru/00adf68a
HaIpsHKEHUH METaJIoB
16 XuUMHYECKHE CBOMCTBA bu6mmorexa [IOK

BAXHEHIINX METAJUIOB (HaTpui,

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Kalui, KaJlbIluii, MarHHi,
QITIOMUHUIA) U UX COCTMHEHUN

17 XUMHUYECKUE CBOMCTBA XpoMma, bubnuoreka [JOK
MEIU U UX COCIUHECHUU https://m.edsoo.ru/00adf68a
18 XUMHYECKHE CBOMCTBA IIMHKA, bubmuorexa [JOK
JKeJle3a U UX COSTUHEHUH https://m.edsoo.ru/00adf68a
[IpakTuueckas padorta Ne 2.
19 | "PemeHnue 3KcriepuMEHTaIbHBIX
3a1ad4 1o reme «MeTtauis"
Hewmeraibl, ux mojio)KeHUE B
Ilepuonuueckoi cucreme
20 | xummueckux snementos J[. U bubmorexa [JOK
o https://m.edso0.ru/00adf68a
MeHpeneeBa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB
duznveckue CBOMCTBa
HEMETAJUIOB. AJIOTPONIUS
21 | wHemeTamioB (Ha mpuUMepe bubmmorexa [TOK
puMED https://m.edsoo.ru/00adf68a
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoa)
99 XHUMUYECKHE CBOMCTBA TaJIOTEHOB, bubmuoreka [JOK
Cephl U UX COCTMHEHUN https://m.edsoo.ru/00adf68a
93 XUMHYECKUE CBOMCTBA a30Ta, bu6mmoreka [IOK
docodpa u UX coeTMHEHMIA https://m.edsoo.ru/00adf68a
24 XUMHUYECKUE CBOMCTBA YIJIEpOJa, bubmuotexa [JOK
KPEMHUS U UX COCTMHEHUHN https://m.edsoo.ru/00adf68a
25 | TlpumeHeHUE BaKHEHITNX bubnnoreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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HEMETAJJIOB U UX COEIMHEHUI

https://m.edso0.ru/00adf68a

O0001IeHrEe 1 cUCTEMaTU3 AU
3HaHu# 110 TeMe «HeMeTaiib.

26 | Brruncnenus mo ypaBHEHHIM bubmorexa LOK
yp . https://m.edsoo.ru/00adf68a
XUMHYECKHUX PEAKIHA U
TEPMOXUMHUYECKHUE PACUETHI
[TpakTuyeckas paGora Ne 3.
27 | «Pemenue 3KCIEPUMEHTATBHBIX
3ajad4 1o reme "Hemeraminr"y
28 KontposbHas paboTa mo temam bubnnoreka [JOK
«MeTtamael» B «HeMeTab https://m.edsoo.ru/00adf68a
Heopranuueckue u opraHnuecKue
29 | xwucnotel. Heoprannueckue u bubmorexa LIOK
i P https://m.eds00.ru/00adf68a
OpPraHUYECKHUE OCHOBAHUS
AmMpoTepHbIe HeopraHUYeCcKHue 1
OpraHUYECKUEe COCTUHEHHUS.
30 | T'emermyeckas cBA3b bubmorexa LOK
https://m.edsoo.ru/00adf68a
HEOPTaHMYECKUX M OPraHUICCKHX
BEIIIECTB
Ponb xumum B oOecrieueHUH
31 9KOJIOTUYECKOM, IHEPreTUIECKON 1 bubnnoreka [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTHH https://m.edsoo.ru/00adf68a
M€ TUITHHBI
[IpencraBnenust 06 oOmUX
bu6mmoreka [JOK
32 | HayyHBIX IPHUHIIUIAX

MPOMBIINIJICHHOI'O ITOJIYUYCHUA

https://m.edsoo.ru/00adf68a
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BaXKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U 1 bubnnoreka [JOK
MaTepuaioB https://m.edsoo.ru/00adf68a
bu6mmoreka [JOK
34 | Xuwi 1 3710pOBbE HesOBeKa 1 https://m.edso0o.ru/00adf68a
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

10 kaacc

1. O.C. I'abpuensina «Xumus 10 kinacc. bazoBsiii ypoBenby. - M.: [Ipoda. 1.I'abpuensn
0.C,

2. SlmykoBa A.B. Xumus. 10 k1. ba3oBslit ypoBens: Metoauueckoe nmocodue. - M.: Ilpoda.
10-11 kiacc

11 kaacc
1.I'abpuensua O.C. Xumus. 11 kmacc. ba3oBelil ypoBeHb: yue0. 17151 001eoopa3oBar.

Yupexnaenuii /O.C. 'abpuensn. — M.: Jpoda,
2.I'abpuensa O.C., OctpoymoB W.I". O6miast xumus B TeCTax, 3a/1a4ax, ynpaxHeHusx. 11
ki1 — M.: [Ipoda,

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

10 kaacc
1. O.C.I'abpuensu. Xumus. 10 kiracc. bazoBwiitypoBenb. Yueonuk. M.:/Ipoda
2. O.C. I'abpuensu, U.I.Octpoymos. Kaura ais yaurens. M.:Jlpoda

3. O.C. I'abpuensn, 1.I".OctpoymoB. Meronndeckoe mocooue s yautesns. Xumus-. M.:

Jpoda,

4. KonTtpoinbHble U TpoBepouYHbIe padoThl K yuebuuky O.C, 'abpuensu «Xumus 10
knacc.ba3oBsrii ypoenbs» M. JIpoda,2014

11 xknace
1.IIporpamma kypca xumun i 8-11 kmaccoB 0011e00pazoBaTEIbHBIX YUPEKACHUH.
I'abpuensan O.C. — M.: [Ipoda, 2017
2.I'abpuensa O.C. Xumus. 11 knace. ba3oBbslit ypoBeHb: YUeOHUK /1T
obmmeoOpa3zoBatenbHbIX yupexaeHuid. O.C. I'abpuensn.— M.: [Ipoda, 2021. -191c
3. Xumus. 11xnacc. KontponbHbie u npoBepouHsle padoThl k yueoHuky O.C.I'abpuensH
4.«Xumus. 11 knacc. bazosbiit ypoenb»/O.C. I'abpuensn, [1.H. bepeskun, A.A.YakoBa u
ap.- 3-e u3., crepeorurr.— M.: JIpoda, 2010.-253 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET

bubmmoreka [TOK https://m.edsoo.ru/00ae3f50

PDII https://resh.edu.ru/

ITopras GyHIaMeHTaaIpLHOro XuMUuIeckoro oopaszosanus Poccun http://www.chemnet.ru
XuMus U1 BCeX: MILUTIOCTPUPOBAHHBIE MATEPUAIILI 110 O0IIEH, OPraHUYECKON U
Heopranuueckoit xumuuhttp://school-sector.relarn.ru/nsm/
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