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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma MO XMMHM Ha YpOBHE CpEIHEro o0Iiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanun B Poccuiickoit ®enepaunn», TpeOOBaHUI K pe3ylibTaTam
OCBOEHHUS (eaepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (POII COO), npencraBieHHbix B  DeaepaibHOM
rocyapcTBeHHOM oOpasoBarenbHoM cTanaapre COO, ¢ yuérom Konueniuu
npenojaBaHus  ydyeOHoro nmnpeamera «XuUMHUS» B 00pa30BaTENbHBIX
opranuzanusax  Poccuiickon  @enepauuu, pealn3yrOIIUX  OCHOBHBIC
oOpa3zoBaTelbHbIE MPOrpPaMMbl, M OCHOBHBIX ToOJIOXkeHu «CTpareruu
pazButusi Bocnutanus B Poccuiickoit @enepanuu Ha niepuo 10 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pa0OTKe TMporpaMMbl IO XHMHH, K
onpejeNieHnio oOmel cTpaTerud OOy4YeHHUs, BOCIUTAHUS U Pa3BUTHUS
oOydJaromuxcs CcpeacTBaMu ydeOHoro mpeamera «Xumus» ana  10-11
KJIAaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIleNTyalbHbIe mojoxkenus GI'OC
COO o B3aUMOOOYCIIOBIIEHHOCTH IIeJIei, COJep)KaHMsl, pe3ylIbTaToOB
oOydeHHs ¥ TPeOOBAHMM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011e00pazoBaTeIbHON OpraHu3aly, SIBISETCS HEOThEMJIEMOM YacThIO UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM JSTAllOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUsA. DTH LIEHHOCTH KacaroTcCs
MO3HAHUSI 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYphl YEJIOBEKA, a TaKKe KOJOTUYECKHM OOOCHOBAHHOT'O OTHOIIECHUS K
CBOEMY 3J0pPOBBIO M IpPUPOJHOM cpene. Peammsyercs XuMUYECKOE
oOpa3oBaHHe OOy4alOUIMXCS Ha YpPOBHE CpeJHEero oouero oOpa3oBaHUs
cpencTBaMu y4eOHOTO TpenMera «XUMUS», COJAEPKaHUE W TIOCTPOCHHE
KOTOPOTO OMpe/eeHbl B MPOrpaMMe M0 XUMUHU C YIETOM Crienu(PUKN HAYKU
XUMUHU, €€ 3HAYEHUS B MO3HAHUU NPUPOJbI U B MaTEPUAIBHOM KUZHU
oOmecTBa, a Takke ¢ Yy4€ToM OOMMX 1eleld W NPUHIUIIOB,
XapaKkTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XVMHS KaK DJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIb
B COBPEMEHHOW LMBWIM3AIMU, B CO3JaHUUM HOBOM 0a3bl MaTepuaIbHOU
KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PALUOHATIBHOIO
HAy4yHOr0 MBIIUICHUSI, B CO3JaHUE ILIEJIOCTHOTO TMpEJCTaBICHUs 00



OKPYXAaIIIEM MHUPE KakK O €IMHCTBE NPUPOABI MU YEJIOBEKA, KOTOPOE
dbopmupyercsi B XUMHUM Ha OCHOBE IMOHHMAaHHUSI BEIICCTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MHpAa, OCO3HAHMS B3aMMOCBS3H MEXKIY CTPOCHUEM BEILECTB,
MX CBOMCTBAMU U BO3MOKHBIMH O0JACTAMH IPUMEHEHUS.

TecHO B3aUMOJAEHCTBYSI C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS
cTaja HEOThEMJIEMOU YacThl0 MUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIOBHUEM
YCHEIIHOTO TPYJa U KU3HU KaXXJ0ro wieHa obmiecTtBa. CoBpeMeHHAss XUMUS
Kak HayKa CO3MJaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha
perieHre TI00aNbHBIX MPOOJIEM YCTOWYMBOIO pPAa3BUTHS UEIOBEUECTBA —
CBIPbEBOM, DHEPreTUUYECKOM, MHIIEBON, HSKOJOTMYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBHSI.

B cootBercTBUU ¢ OOIIMMU HEISIMU M NPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIT
YPOBEHbD U3YUYCHUS ) OpPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYJBTYPHYIO TIOJTOTOBKY OOYYarOIIUXCS, HEOOXOIUMYK) UM IS
BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIICIIHOTO BKJIIOYCHHUS B
KU3HBb COIMyMa, TPOJOJDKCHHUS OOpa3oBaHHUS B Pa3IMUHBIX 00JacTIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocrapistonuMu  nipeMeTa «XUMHUS» SBISIOTCS 0a30Bble KypChl —
«Opranundeckass xumusi» U «OO1Iasgs U HeOpraHUYecKass XUMUsS», OCHOBHBIM
KOMITIOHEHTOM COJI€P>KaHUsSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTeMa 3HAHUH M0 HEOPraHWYEeCKOM XUMUHU (C BKIIOYECHUEM 3HAHUN U3
oO1e XUMHHM) U OpPraHUYecKON XuMuu. DOpMHUpPOBAHHE JAHHOW CHCTEMBI
3HAHWW TIPU U3YYCHUH MpeAMeTa 00ecrneunBaeT BO3MOKHOCTh pacCMOTpP EHUS
BCEro MHOT00OPAa3usl BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB U TEOPUId
XUMUHU.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumusi» u «O01mas u
HEOpraHWYeCKass XUMUs» cPOpPMUPOBAHA B TIPOTPaMME 1O XMMHH Ha OCHOBE
CHUCTEMHOTO TMOJX0Ja K HW3YYCHHIO y4eOHOTO MmaTepuana u oOyClIOBIeHa
HUCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUW Ha ONpPENeTEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4YeCKOW XUMHM BEIIECTBA
paccMaTpuBarOTCS Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOECHHUSI OPTaHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKHMX U BIJIEKTPOHHBIX
MpPEACTaBICHUN O CTpOeHHH BemlecTB. CBeaeHUs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOJOB [0 CIIOXKHBIX
OMONOTUYECKM AaKTUBHBIX COCAMHEHWH. B Kypce opraHmyeckod XuMHH
MOJIYYarOT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl TMEpPBOHAYANIbHBIC TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIACCU(DUKAMOHHBIX MPU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, O XUMUYECKOMN peaKiuu.

[lon HOBBIM yrJioM 3peHHS B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS
paccMaTpHUBaeTCsl M3yYEHHBIH HAa ypOBHE OCHOBHOI'O 0OIIEro 0Opa3OBaHMS
TEOPETUUYECKUN MaTepuan M (PAKTOIOrMYECKUE CBEACHHUS O BElIeCTBaX M
XUMHYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce «O011ast 1 Heopranuyeckas
XUMHS» 00Yy4aroUUMMCsl MPEeIOoCTaBIsAETCS BO3MOKHOCTh OCO3HATh 3HAUEHHUE
NEePUOJUYECKOTO 3aKOHa C OOIIETEOPETHYECKMX M METOJOJOTHYECKUX
NO3ULUH, TIyOKe MOHATh UCTOPUUECKOE M3MEHEHUE (DYHKIMIA 3TOTO 3aKOHA
— 0T 000611aronIeil 10 00BACHSIONIEH 1 MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAaX, WX COCTaBe,
CTPOCHHHU, CBOMCTBaX W MPUMEHEHUH, a TAK)KE O XUMHUUYECKUX PEAKIHSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMs JomnoyHseTcs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMH COJECpXKaHUS, HMMEIOIUMU KYJIbTYPOJOTUYECKUNA H
NPUKIIAHON XapaKkTep. ITU 3HAHUS CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H
XHUMHAH C JPYTUMH HayKaMH, PacKpbBIBAIOT €€ poJb B TIO3HABATEIHHOU H
NPAKTUYECKON  JIESITEIbHOCTH  YeJIOBEKa, CIOCOOCTBYIOT — BOCIMTaHUIO
yBaXEHUSI K TMPOLIECCY TBOpPUECTBa B 00JIACTU TEOPUM U MPAKTUYECKUX
OPWIOXKEHUM  XUMUHU, TIOMOTAlOT BBIMYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMALMIO U MPUMEHSTH €€ JJIsl MOIMOJIHEHUS
3HAHUI, pelIeHHUs MHTEJUJIEKTYaTbHBIX U AKCIIEPUMEHTATBHBIX
UCCIIeIOBAaTENbCKUX 3a7ady. B 1enom coaepkaHue y4deOHOro MpeameTa
«XUMHS» TaHHOTO YPOBHSA HM3y4Y€HHUS OPHUEHTHPOBAHO Ha (OPMHpPOBAHUE Y
00yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JIJIsi MMOHUMAaHHUS (HHIOCOPCKUX
uae, TakMx KakK: MaTepHaJbHOE E€IMHCTBO HEOPraHWYeCKOro |
OpraHMYecKoro Mupa, OOYCJIOBIEHHOCTh CBOWMCTB BEIIECTB MX COCTABOM H
CTPOCHHEM, IO3HABAEMOCTh IMPHUPOJAHBIX SBICHUN NyTEM SKCIEPUMEHTa U
pelleHus] MPOTUBOPEUMH MEXIy HOBBIMU (akTaMH U TEOPETUUYECKUMHU
NOPEINOChUIKAMHM, OCO3HAHME POJM XHMHUU B PEIIEHUU 3KOJOTHUYECKUX
mpo0iem, a Takxke MpodIeM cOepeKeHUsT YHEPTETUIECKUX PECYPCOB, CHIPHS,
CO3/1aHHUsI HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B mnmane pemienust 3amad BOCHUTAHMSA, DPA3BUTUS M COLMATIM3ALUU
00y4aroUXxcs MPUHITHIE TPOrPaMMOi 10 XMMHUU MOAXOJbI K ONpeNeIeHUI0
COJEpKaHUSI M TOCTPOEHUS MpeaMeTa NpeaycMaTpuBaroT (OPMUPOBAHUE
YHUBEPCATbHBIX Y4YEOHBIX ACHCTBHI, HMMeEIUX 0a30BO€ 3HAYEHHE Jif
pa3MYHBIX BUAOB JEATEIBHOCTH: PELICHHUs NpobiieM, TMOWCKa, aHalu3a U
00paboTKM HWHpOpPMALMK, HEOOXOAMMBIX [JII MPHOOPETEHUS  OIbITa



MPAKTUYECKON M HCCIE0BATENbCKON NEATeIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B TIO3HAHUH XUMHH.

B mpakTuke mpenomaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeaHEro oOmiero oO0pa3oBaHuUs, MpHU
OTPENICICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU IIeJIeH M3yUeHHs MperMeTa
HaIpaBJICHUEM TME€PBOCTENICHHON 3HAYMMOCTH TPAJULIUOHHO MPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUYECKOM HAyKM Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUYECKON AESATEIHPHOCTH 4YEJIOBEKa M KaK OJIHOTO W3
KOMITOHCHTOB MHPOBOU KyJabTypbl. C METOIUYECKOW TOYKH 3PCHHUS TAKOU
MOAXOA K OINpeNeeHUI0 LeJied HW3Y4YeHHUs TMpeaMeTa SBIISIETCS BIIOJIHE
OTIPaBJIaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS IJIaBHBIMHU IIEJISIMUA U3YyUCHHS TIpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisItOTCS:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHUX 3HAHUW KaK BaKHCHIICH
COCTaBJISIIOIICH E€CTeCTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE
KOTOpPO# JIeKaT KIIIOYECBBIC MOHATHS, (PYHIaMEHTaJIbHbIC 3aKOHBI U
TEOpPUU XWUMHH, OCBOCHHUE S3bIKA HAyKHW, YCBOCHHUE W TIOHUMAaHHE
CYIIHOCTH JIOCTYITHBIX 00OOIIEHNN MHUPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPHUEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue W pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX
MO3HAHUSI BEHIECTB W XUMHUYECKUX pEAKIUH, HEOOXOAMMBIX IS
NpUOOpETeHUsT YMEHUW OpUEHTUPOBATHCS B MHUpPE BEIIECTB U
XUMHYECKUX SIBICHUI, UMEIOIINX MECTO B MIPUPOJE, B MPAKTHUYECKOU U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHHUA U CIOCOOOB JEATENBHOCTH, CBSI3AHHBIX C
HaOmMoeHneM W OOBSICHEHHWEM  XHMHUYECKOrO0  OAKCIEPUMEHTA,
coOJIr0ICHUEM TTPaBHII 0€30MMacHOr0 00paIeHusI C BENECTBAMM.

Hapsimy c¢ ostuMm, coxepkarenbHas XapaKTepUCTHUKA Ieled W 3amad
M3YyYEeHHS MPEeAMETa B MPOTrpaMMe 10 XUMUU YTOUYHEHA W CKOPPEKTUPOBAaHA B
COOTBETCTBHM C HOBBIMH MPHOPUTETAMU B CHCTEME CPEIHETO OOIIero
oOpa3zoBanusa. CerogHss B TMpeNojaBaHUM XUMHH B OOJBIICH CTENECHH
OTIAETCsl IPENOYTCHUE MTPAKTUUECKON KOMIIOHEHTE COepKaHUsI O0y4eHHS,
OPHUEHTUPOBAHHOW HA TMOATOTOBKY BBIITYCKHHUKA OO0IIe00pa3oBaTeIbHON
OpraHu3alliy, BIAJCIONMIET0 HE HA00pOM 3HaHWHA, a (QYHKIMOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSMH AKTHBHOTO TIOJYYCHHUS
3HAHWA W TPUMEHCHHS WX B PEATbHOW KXU3HU I PEIICHHS MPAKTUISCKUX
3amad.

B cBsi3u ¢ 3TUM Tipu M3yYeHHH TpeaMeTa «XHUMHs» JOMHUHHUPYIOIIEe
3HAaYEHWE MPUOOPETAIOT TaAKKE IS U 3a7a9H, KaK:



aganTanys OOyYaromMXCs K YCJIOBHSIM IUHAMUYHO Pa3BUBAIOMIETOCS
Mupa, (GOpPMHPOBAHUE HWHTEIUICKTYaJdbHO PAa3BUTOW JHUYHOCTH, TOTOBOH K
caM000pa30BaHUIO,  COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY  MPUHSATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX XU3HCHHBIX CUTYAIlUAX, CBS3aHHBIX C
BEIIECTBAMHU U UX MIPUMCHCHHEM;

dopMupoBaHUE y OOYYAIOIIMXCSA KIFOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHITUH), UMCIOIINX YHUBEPCATbHOE 3HAYCHHE IS PA3IMYHBIX BUIOB
NEATeNIbHOCTU: PpeIleHHUs MpobJyieM, TIOUCKa, aHaimu3a U 0o0paboTku
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETCHHS OIbITa JCSITCIBHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B IMO3HAHUHU XMUMUH, a TAKXKE JIJIS OICHKHU C
MO3UITUH DKOJIOTHYECKOW OE30MacHOCTH XapakTepa BIIMSHHUS BEIICCTB H
XHUMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BUTHE  IIO3HABATCIIBHBIX  HMHTEPECOB, HWHTCIUICKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH O0O0Yy4aromuXxcsi: CIOCOOHOCTH CaMOCTOSITEIHHO
NpHOOpPETaTh HOBBIC 3HAHUS 1O XMMHH B COOTBETCTBHUU C >KH3HCHHBIMH
NOTPEeOHOCTSAMH, UCII0JIB30BaTh COBPEMCHHBIC UH(GOPMAITMOHHBIE
TEXHOJOTHUW JII1 TIOMCKAa M aHajgu3a Y4YeOHOW HM Hay4YHO-TIOMYJISPHOU
UH(POPMAIIMH XUMHUYECKOTO COICPIKAHUS;

dbopMupoBaHHUE U pa3BUTHE Yy OOYYAIONIMXCS aCCOIMATHUBHOTO U
JIOTUYECKOTO MBIIIICHUS, HaOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOJMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU W
NIPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydYalomuxcsi YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPABJICHHOCTU XUMHH, €€ BAXKHOU POJU B PEUICHUHU TI00aTBHBIX TIPOOIEM
pPaIMOHAILHOTO ~ TMPUPOJIOIONIB30BAHUSA,  TOIMOJHEHHUS  SHEPreTHUYECKHUX
pEeCypcoB M COXpaHEHHUS  TMPUPOJHOTO  PABHOBECHUS,  OCO3HAHUSA
HEO0OXOIMMOCTH OEpeKHOTO0 OTHOIIEHHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a
TaK)Ke TMPUOOPETEHUs OIbITa HUCHOJIB30BAHUS TOJTYYEHHBIX 3HAHUW IS
MPUHATHS TPAMOTHBIX PEUICHUN B CHUTYalMsIX, CBSI3aHHBIX C XMUMHYECKUMU
SIBIICHUSIMH.

B yueOHOM 1utaHe cpemHero oOImero o0pa3oBaHUs MPEAMET «XUMUS
0a30BOr0 ypOBHSI BXOJIUT B COCTaB mpeaMeTHol obmactu «EctecTBeHHO-
HAyYHBIE TIPEIMETHI.

OO6miee yuciao 9acoB, OTBEAEHHBIX IS M3yYCHUS XUMUHU, HA 0a30BOM
YPOBHE cpesiHero oo1ero odpasoanus, coctaBisieT 68 yacos: B 10 kimacce —
34 yaca (1 yac B Hegento), B 11 kinacce — 34 vaca (1 yac B Henelnto).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAJIOB. Te€Opusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluu opraHuueckux BemiecTB. Homenkmnatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE ¢ o0pa3laMy OpPraHMYeCcKUX BEIIeCTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKUW psAA. MeTaH W d3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTEIN AaJKEHOB: (U3MUYECKHE W XMMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHre CHHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ nmpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oO0pa3luaMu IUIacCTMAacC, KaydyyKOB M PpE3MHBI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHblE OQHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. JTUJIEHIVIMKOIb W  TJHLEPHUH: CTPOCHHE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAsT KHUCIJIOTHI KakK MPEJCTABUTENN BBICHIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccMPUKauMs ~— YrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAas PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIe OpraHuYecKkue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE MCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckue 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U IPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuibHbIE U ciadbie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanus Taomui «llepuoauueckas cucrema xumudeckux snemeHTor [, U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAWUKATOpPA, pEeaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUEThl, PACYETHI C KCIIOJb30BAHUEM MOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramnoB B Ilepuoguuyeckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, KaJIMi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH 3KOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 30pOBbE YEJIOBEKA: MpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (DM3MYECKUE BEITWYMHBI M €AUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METAJLTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBLHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXcs M0 peaqu3aiuy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM [EATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh pPe3yJibTat
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEIEHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIUX 370POBBIO U )KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOM © JAPYrMX BHIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUM MO0 XUMUHU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOJTHON U COIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNnpUSTHBIC SKOJOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIBHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeuuDUKU XUMUM KaKk HayKd, OCO3HaHHS €€ pold B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUHU [UJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUU MO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yjabTaThl OCBOCHHA y‘le6HOFO npeamMeTa «XuMHus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&T@HLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEpCAJIbHBIC y4cOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KJIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAayYHOI'O MO3HAHUS BEIIECTB MU XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B MTO3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uHOOpMaLUE: TPUMEHITh MEXKIpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

NNPEIMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUST U KYJBTYpPbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XUMUYECKUH DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KMCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATHh TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbUHas M YKCyCHasi KHUCJOTHI, TJIIOKO03a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HEQTb, NPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00BEMY, KOJHWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JEHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKXe IpaBWia OOpalIieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, UHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBbIE OPraHU3Mbl ONPEAEIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKasi CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEaKIMy, XUMHUYECKOE paBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHYECKHUE 3HAHHWS, JIEKAINME B OCHOBE MOHWMAHWUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTEPHbIE MPU3HAKUA TOHITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHMM  XMMHYECKHUX  pEaKIuH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAENATh BAIEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (MIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX JJIEMEHTOB U MX COCIAUHCHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOW CBA3UM MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(DUIMPOBATH XMMHUYECKHUE PEAKIHH 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHMS DPEAKIHMM pa3IMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, pPacIo3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIICHHOTO IMOJYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALEHUS U COXPAaHEHUS DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlvy,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIeHUH C BEIIECTBAMU M Ja0OPaTOPHBIM 000pYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpeabl, 0CO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsl 00yYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. http://school-
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 )
collection.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
http://school-
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 0 :
el 4 AOPOA collection.edu.ru/
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 http://school-
' aJIKaJINCHBI, aJIKUHBI collection.edu.ru/
http://school-
2.3 ApomaTHYEeCKHe YriIeBOI0POIbI 2 0 :
P 4 AOPOA collection.edu.ru/
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 0 http://school-
' uX nepepaboTka collection.edu.ru/
Utoro mno pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeJuHeHust
http://school-
3.1 Cruptsl. DeHon 3 0 .
collection.edu.ru/
3.9 Anpneruapl. KapOoHOBBIE KMCTOTHI. 7 0 http://school-
' CnosxHbie 3GUpbI collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.3 Vriesosl 3 1 1 http://s.chool-
collection.edu.ru/

Wroro mo pazueny 13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

4.1 AMHHBI. AMUHOKHUCIIOTEL. benku 3 0 1 htt ://S_ChOOI_
collection.edu.ru/
Wroro mo pazueny 3

Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bongokna 2 1 1 hit ://S.C hool-
collection.edu.ru/
Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE

HaumeHoBaHHe pa3aeioB H TeM U poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )

NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoTsbI
pecypchl

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

Crtpoenue atomoB. [lepuoandeckuii 3aKoH htto:/ischool

Als -

1.1 u Ilepuorueckasi cucTeMa XUMUYECKUX 3 0 0 PED.FSEN00™
collection.edu.ru/

anemenToB J[. 1. Menaeneera

19 Crtpoenue BemniectBa. MHOTOOOpa3zne 4 0 0 http://school-

' BEILlECTB collection.edu.ru/
http://school-

1.3 XUMHUYECKUE pPeaKIInU 6 1 1 ALIBEN00™
collection.edu.ru/
http://school-

Hroro no pazzae 13 )
TOTo Mo pasieity collection.edu.ru/
Pa3znen 2. Heoprannueckasi xumusi
http://school-

2.1 Merasuisl 6 0 0 _p—
collection.edu.ru/
http://school-

2.2 Hemeraiuisl 9 1 1 _p—
collection.edu.ru/

53 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX 5 0 0 http://school-

' BeIllECTB collection.edu.ru/
http://school-
n 17 .
TOTo Mo pasiciy collection.edu.ru/
Pasznen 3. Xumusd H :KM3HL
http://school-
3.1 XUMHUA U KA3HD 4 0 0 AEp-//SENO01-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoOi XUMHH, €€ http://school-
1 1 X
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 07.09.2023 | collection.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX htto://school
y " http://school-
2 coemiierinit A. M. byrieposa, e 1 14.09.2023 | collection.edu.ru/
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
oprann4eckux BemectB. Homenknarypa http://school-
3 1 :
(cucTemaTuyeckas) U TPUBUATIbHBIC 21.09.2023 | collection.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 http://school-
TOMOJIOTUYECKHH PsIJT 28.09.2023 | collection.edu.ru/
5 Mertan u 3TaH — OpocTeuIme 1 http://school-
MPEACTABUTENHN AIKAHOB 05.10.2023 | collection.edu.ru/
) . http://school-
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 12.10.2023 | collection.edu.ru/
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1 http://school-
MPEACTABUTEHN AIIKEHOB 19.10.2023 | collection.edu.ru/
[Ipaktuyeckas padora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 26.10.2023
9 Anxanuensl. byraguen-1,3 n 1 http://school-
MeTunoyraauen-1,3. [lonyyenue 09.11.2023 | collection.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

http://school-

10 rOMonoumqeucmH pan. AuetuineH — 16.11.2023 | collection.edu.ru/
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brluncnenus 1o ypaBHEHUIO XUMHYECKOU http://school-
pCaKkiuu 23.11.2023 | collection.edu.ru/
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh http://school-
apeHOB 30.11.2023 | collection.edu.ru/
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, http://school-
MPUHAIEKANTUX K Pa3IMYHbIM KilaccaM 07.12.2023 | collection.edu.ru/
[IpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB: httn://school
y http://school-
14 FIPHPOZIBIETES B HOHyTHH__e HeTAHbIe 14.12.2023 | collection.edu.ru/
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!
15 1} pI/I po ﬂHBIfI ra3 v 1of IZ;e HegTzHile http://school-
prpoX T 21.12.2023  collection.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 28.12.2023
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: http://school-
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 09.01.2025 | collection.edu.ru/
18 MHOroaroMHbI€ CIIUPTHI: STUIICHIJIUKOJIb U http://school-
TJIUIEPUH 16.01.2025 | collection.edu.ru/
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE http://school-
19 . i
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE 23.01.2025 | collection.edu.ru/
20 Anpaeruapl: GopManbIaerua u http://school-
aneTranbAerul. AueToH 30.01.2025 | collection.edu.ru/
21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE http://school-
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 06.02.2025 | collection.edu.ru/
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[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 13.02.2025
CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK htto:/fschool
p://school-
23 MPEICTaBUTENN BBICIINX KapOOHOBBIX 90.02.2025 | collection.edu.ru/
KHUCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX http://school-
KHUCJIOT, KX MOIOIIEe JCHCTBHE 27.02.2025 | collection.edu.ru/
CrnoxHblie 3(hUpPHI KaK TPOU3BOIHEIE htto-//school
p://school-
25 KapOOHOBBIX KUCIOT. [ 'MapOsIn3 CII0KHBIX 06.03.2025 | collection.edu.ru/
3¢upos
26 Kupsr: runposns, NpuMeHeHue, http://school-
OuMoJIoTHYECKasi pOJIb )KUPOB 13.03.2025 | collection.edu.ru/
VYrieBoapl: cocTaB, KjIacCUpUKAITHSI. htto://school
7 . http://school-
27 Baxneiimme npeacTaBuTeNu: TIIIOK03a, 90.03.2025 | collection.edu.ru/
dbpykTo3a, caxapo3a
28 Kpaxman u nemitono3a Kak OpupoHbIe http://school-
MOJIUMEPBI 03.04.2025 | collection.edu.ru/
KoutponsHas pabota no paszaeny
29 K
«Kucnopozacoaepxkariye opraHuueckue 10.04.2025
COEJIMHEHUS
) http://school-
30 AMHHEL: MCTHTAMHH 1 AHHHT 17.04.2025 | collection.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE htto-ffschool
p://school-
31 OPTAHITICCITNE COCMMHCHIL, 1X 24.04.2025 | collection.edu.ru/
Ouonornyeckoe 3HaueHue. Ilentuap
benku xak npupoaHbie http://school-
32 i
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS 08.05.2025 | collection.edu.ru/
33 OcCHOBHBIE IOHATHUSI XUMUHT http://school-
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 15.05.2025 | collection.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a
34 . 1
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI 99 05.2025
ITnacTMacchl, KaydqyKH, BOJIOKHA
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 http://school-
KOH(UTYpaIus aToMOB 04.09.2023 | collection.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

9 cucTeMa XUMHYeCKuX 3yemenToB JI. W. 1 http://school-
MenpeneeBa, X CBsI3b C COBPEMEHHOM 11.09.2023 | collection.edu.ru/
TEOpHUEN CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUN
10 TPYIaM U NepuojaM. 3HaYEHUE http://school-

3 1 :
MEPUOANIECKOTO 3aKOHA U CHCTEMBI 18.09.2023 | collection.edu.ru/
xuMudeckux 3ementoB /(.M. Menaeneena B
Pa3BUTHUU HAYKU
Crpoenue BelecTBa. XUMUYECKasl CBSI3b, €€

4 BH/JIbI; MEXaHU3MbI 00pa30BaHMS 1 hutp://schiool=

o, Me P 25.00.2023 | collection.edu.ru/
KOBaJIeHTHOH cBs3U. BogopoiHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPUIIATENEHOCTb.
Crenenb okucneHus. Bemecrna http://school-

5 1 i
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO 02.10.2023 | collection.edu.ru/
CTpOEHUs
[lonaTHe 0 AMCHEPCHBIX CUCTEMAX.

6 HcTuHHBIEC U KOJIJIOUTHBIE PACTBOPHI 1 hitp://school-

JHbIE PRETRODY 09.10.2023 |  collection.edu.ru/

MaccoBas 1014 BellecTBa B pacTBOpC
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.

http://school-

7 )
['eneTnyeckast CBsI3b HEOPraHUUECKHUX 16.10.2023 | collection.edu.ru/
BEIIECTB, PA3JIUYHBIX KJIACCOB
Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.

8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH hitp://school:

P TIEETs 23.10.2023 | collection.edu.ru/
COXPAHEHUS U TIPEBPAICHHS SHEPTUU TIPU
XUMHYECKUAX PEaAKIIHSIX

9 Ckopoctb peakiuu. OOpaTrMble peakiuu. http://school-
XUMHYECKOE paBHOBECHE 06.11.2023 | collection.edu.ru/
[IpakTuueckas padora Ne 1. «Biausaue

10 a3JMIHBIX (DAKTOPOB HA CKOPOCTH
P (airop P 13.11.2023
XUMHUYECKON peakinm»

DIeKTpouTHYeCcKas aucconuanus. [lonarue

1 0 BoJIopoiHOM Tiokasarene (PH) pacteopa. http://school-
Peakiun nonHoro oomeHna. ['maposms 20.11.2023 | collection.edu.ru/
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB
OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE

12 eakuuu. [loHsTre 00 3MeKTpoH3e hutp://schiool=
bearun. pe 27.11.2023 | collection.edu.ru/
pacIiaBoB U pacTBOPOB COJiei

13 KontponsHas pabota no pasaeny
«TeopeTnyeckrne OCHOBBI XUMHUI) 04.12.2023
Mertainisl, ux nosoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.

14 MenneneeBa 1 0COOEHHOCTH CTPOEHUS hitp://school-

! P 11.12.2023 | collection.edu.ru/

aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB
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CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI

http://school-

15 )
PAI HANIPSKEHU METaIoB 18.12.2023 | collection.edu.ru/
XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX htto:/ischool
.//SCNOO0I-
16 METaIOB (HATpHi, KAk, KaJbIlUi, MarHuii, _pi
{parp - 2512.2023 | collection.edu.ru/
ATIOMUHHI) U UX COCTMHEHUM

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX http://school-
COEeAUHEHU I 15.01.2024 | collection.edu.ru/

18 XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX http://school-
COEeAUHEHU I 22.01.2024 | collection.edu.ru/
[IpakTnueckas padota Ne 2. "Pemienue

19 SKCIIEPUMEHTAJIBHBIX 3aJ1a4 I10 TEME

P " 8 29.01.2024
«MeTamsn)
HemeTtamnel, MX I0OJI0KEHHE B

20 [Tepuonnueckoit cucteMe XUMUYECKUX http://school-
snemenTtoB JI. 1. Menaeneena u 05.02.2024 | collection.edu.ru/
0COOEHHOCTH CTPOCHHS aTOMOB
dusndecKkue CBOMCTBa HEMETAIIOB. htto:/ischool

p://school-

21 AJioTponusa HeMeTauioB (Ha MpuMepe )

P (sa mpmvep 12.02.2024 | collection.edu.ru/
KHCJIOpoJia, cepbl, hocdhopa u yriepoa)
XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U http://school-

22 N )

HUX COCIUHEHUN 19.02.2024 | collection.edu.ru/
XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux http://school-

23 . )
COEIMHEHUN 26.02.2024 | collection.edu.ru/
XHUMHYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U http://school-

24 N )

HUX COEINHEHUHN 04.03.2024 | collection.edu.ru/
IIpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX http://school-

25 . ;
COCIMHEHMI 11.03.2024 | collection.edu.ru/

26 O0o001IcHNE B CHCTEMAaTH3alKs 3HAHUH 110 http://school-
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teme «Hemeramibny. Beraucienus mo 18.03.2024 | collection.edu.ru/
YPaBHEHUSM XUMHUYECKUX PEAKIIUH U
TEPMOXHUMHYCCKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne
27 i;c;;::aﬁzz:i?bﬂmx 3a7a4 I10 TEME 1 01.04.2024
28 KonTponsHas pabora no temam «MeTtasibi» 1
n «HemeTamen 08.04.2024
Heopranudeckne u opraHMdecKrue KACIOTHI. htto://school-
29 Heopratnirieciue it oprafiieckite 1 15.04.2024 | collection.edu.ru/
OCHOBaAHHS
AMpoTepHBIC HEOPTaHUYECKHE U
30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 http://s_chool-
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX 22.04.2024 | collection.edu.ru/
BCIICCTB
Pomnp xuMuu B 00ecIieueHuH YKOJI0THIECKO, http://school-
31 SHEPTETUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 99.04.2024 _picollection.e du.ru/
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX htto:/fschool-
32 HpI/IHm:IHaX MIPOMBIIIIICHHOTO TOJTyYSHUS 1 06.05.2024 _bcollection.e du.ru/
Ba)KHEUIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U MaTEPHAJIOB 1 M‘M
13.05.2024 | collection.edu.ru/
34 RHMIST H 3/I0POBEE HeENOBeka L 20.05.2024 ::)tlltle/étsii)hnc.)stlju.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 11 knacce/ I'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue

Xumus. 10 kacc : yue6. st o01ieodpa3oBaT. opranuzaiui : 6a30Bblid ypoBeH /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 3-e uza. — M. :

npocsemenue, 2021. — 128 c. : mn. — ISBN 978-5-09-077955-5

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIS
IMabpuensn O. C. Xumus. 11 knacc. [lpoduneuseiii yposens. B2 4. Y |1 :
meroaudeckoe mocodbue / O. C. I'abpuensn, I'. I'. JIsicora, A. I'., BBegenckas. —

3-e u3x., nepepad. — M. : [Ipoda, 2009. —316, [4] c. — (Kuura pis yuurens).

Tpoery6osa H. I1. [Toypounsie pazpaborku no xumuu. 11 xiaacc. — M. : BAKO,

2014, — 432 c. — (B moMoIs NIKOJILHOMY YUUTEIIIO).

INa6puensu O. C., OctpoymoB U. I'. Xumus. 10 knacc: Metoa. mocobue. — M. :

Hpoda, 2001. — 160 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/






