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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE cpeaHero oOmiero oOpas3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yJabTaTaM OCBOCHUS (peaepanbHOM 00pa3oBaTEIbLHON MPOTPAMMBI CPEHETO OOIIEro
obpazoBanus (POII COO), npencraBieHHbx B DepepaabHOM TOCyIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTo TmpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPaMMBbl, M OCHOBHBIX TMOJIOKEHUH «CTpaTteruu pa3BUTHS BOCIUTAHHS B
Poccuiickoit @enepannu Ha nepuon a0 2025 rogay» (Pacnopsixenue [pasutenscrea PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MpOrpaMMbl MO0 XUMHUH, K ONpPENENICHHIO OOIIEeH cTpaTeruu
o0OyueHus1, BOCIIUTAHUS U Pa3BUTHsI 00yUJaIOLIUXCs CPEACTBAMU y4eOHOTo nmpeaMera «Xumush» s 10—
11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIeNTyaidbHble mnojoxeHus PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJied, COJEp’KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHMA K YpPOBHIO
MTOATOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0pa3zoBaHUE, MOJTYyIaeMO€ BBIITYCKHUKaMH 00IIe00pa3oBaTeIbHON OpraHu3alui,
SBIISICTCS HEOTHEMIJIEMOH YacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TArloM
peanu3aIi Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX IICHHOCTEH, TPHUCYIINX IIET0CTHON
CHCTEME XHMHYECKOTO 00pa3oBaHMsA. OTH IIEHHOCTH KacaloTcs TO3HAHUS 3aKOHOB MPUPOJIEI,
(dbopMUpPOBaHHS MUPOBO33PEHUS U OOIIIEH KYITbTYpPhI YEIOBEKA, a TAKKE SKOJIOTHIECKA 00O0CHOBAHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0pOBbIO W MpPHUPOAHOM cpene. Peanusyercss xumuueckoe o0OpazoBaHuE
00yJaroIMXxcsi Ha YpOBHE CpeIHEro o0Iero oopa3oBaHus CpeACTBaMHU yueOHOTO MpeameTa « XUuMUsD»,
COJIepKaHNe U MMOCTPOSHHE KOTOPOTO OIPEIeSICHBI B IPOTPaMMe [0 XUMHH C yIETOM Cren(pUKH HAyKH
XUMUH, €€ 3HaYeHHs B MO3HAHWU IPUPOABI M B MAaTEPUAIbHOM JKM3HU OOIIECTBA, a TAKKE C Y4ETOM
o0mmuMX 1esell ¥ NPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBbI CPETHETO 00IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIpaeT 0ocoOyl0 poJib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MarepuanbHOW KynbTypbl. OHa BHOCHT CBOW BKJAj] B
(bopMHUpOBaHHE PALMOHATBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpPEACTaBICHUS 00
OKpYXKaroIlleM MUpPE KaK O €IUHCTBE IPUPOIbI U UeJIOBEKa, KOTOpoe (OpMHUPYETCsl B XUMUHU Ha OCHOBE
IIOHMMAaHMU BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKAY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMMOJEHCTBYSl ¢ APYIMMM €CTECTBEHHBIMH HAyKaMH, XMMMs CTajla HEOThEeMIIEMOH
YaCThI0 MUPOBOHM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYAa M U3HU KaXAOTO wieHa
oOmectBa. CoBpeMeHHas XMMHA Kak HayKa CO3UJaTeNbHas, Kak HayKa BBICOKHX TEXHOJIOTHM
HampaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOJIOTMUECKON OE30IaCHOCTH U OXPaHbI 3710POBbSI.

B cooTBeTcTBUY ¢ 00IIMMU LIEASIMU U IPUHLIUIIAMU CPEAHEro 0011ero oopa3oBaHus Colep KkaHue
npeamera «Xumus» (10—-11 kmacesl, 6a30Bbli YpOBEHb U3YU€HUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO
Ha  OOIIEKYJbTYPHYIO TOJArOTOBKY OOydaloIIUXCs, HEOOXOOUMYK UM  JUIsL  BBIPAaOOTKH
MHUPOBO33PEHYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHUS B JKHM3Hb COLMYMa, IPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTtaBnsiomuMu npeaMera «XUMUs SBISIOTC 0a30Bble Kypehl — «OpraHudeckas XUMHSD» U
«OO0mas 1 HeopraHu4eckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HaHUH M0 HEOPTaHWYECKON XUMUH (C BKIFOUEHUEM 3HAaHUH 13 0011ei
XMMUH) U OpraHudeckoil xumuu. GopMUpoBaHUEe TaHHON CHCTEMbI 3HAHUN NPU M3YYEHUH IMpeIMeTa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTO00pa3ysl BEIIeCTB Ha OCHOBE OOIIUX MOHATHH,
3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanus KypcoB — «Opranuueckast XuMus» 1 «OO011ast 1 HeOpraHu4eckast XUMUsD
copMHUpoBaHa B MporpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOIO MOAXOJa K H3YyYEHHIO0 y4eOHOro
MaTepuaia M 0OycJOBJIEHAa MCTOPHUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUNA Ha ONpeAeTEHHBIX



TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eckoil XMMUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOU TEOPHUH CTPOCHUS OPraHMYEeCKUX COSAMHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEJICTABICHUM O cTpoeHuH BemiecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBAX
JAIOTCS B Pa3BUTUU — OT YTJIEBOJIOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX coeAMHeHUH. B kypce
OPraHMYECKON XHMHH TOJNYy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs MEPBOHAYAIBHBIC MPEICTABICHUS O XUMHUSCKOH CBSI3H, KIIACCH(PUKAITMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOM peaKIIiu.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe « XUMHUs 0a30BOT0 YPOBHS pacCMaTPUBACTCS U3YUCHHBIN
Ha YpOBHE OCHOBHOI'O 00IIero 00Opa3oBaHUsl TEOPETUUECKUN MaTepuan U (PaKTOJIOrM4eCKUe CBEICHUS
0 BEIIECTBAX U XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHu4deckass XuMHUs»
o0yJaromuMcsi TPEAOCTABISCTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHWE MEPUOJTUYECKOTO 3aKOHA C
00IIETEeOPETUUECKIUX M METOJOJOTHYECKUX TMO3UINM, TIy0Ke MOHSATh HMCTOPUYECKOE H3MEHEHHE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMI O BaXKHEHMIIMX BEUIECTBaX, MX COCTaBE, CTPOEHUH, CBOWMCTBAX W
MPUMEHEHUH, a TAaKXK€ O XMUMHYECKUX PEaAKIUSAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKAHUS
nomnosHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMM COJEpKaHUsl, UMEIOIIMMH KYJIbTYpPOJIOTHUECKUN
Y TIPUKIAIHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBS3M XUMUM C JAPYTUMH
HayKaMH, PacCKphIBAIOT €€ pOJib B IIO3HABATEJIPHOM W MPAKTHYECKOW NEATEIHHOCTH YEJOBEKa,
CrOCOOCTBYIOT BOCITUTAHUIO YBOKEHHS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPHH U TMPAKTHICCKUX
MPUJIOKEHUHA XUMHH, TOMOTAIOT BBIMTYCKHHKY OPHUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIIUBATh WH()OPMAITHIO U TIPUMEHSTh
e€ 17151 TOTIOJTHEHUSI 3HAHUH, PEeIIEHUST MHTEJUIEKTYaTbHBIX U OKCIIEPUMEHTAIBHBIX UCCIIET0BATEIIbCKUX
3an1a4. B nenom cogepxanue yueOHOTO npeaMera « XUMHs TaHHOTO YPOBHS M3YUEHUSI OPUEHTUPOBAHO
Ha (OpPMHUPOBAHHE Y 00YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI TSI MOHUMAHUS (GUITOCOPCKUX UICH,
TaKUX KaK: MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOTO M OPraHM4ecKoro Mupa, 0O0YyCIOBIEHHOCTH
CBOWCTB BEIIECTB HX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh NPHUPOAHBIX SIBJICHHM IyTEM
SKCIEPUMEHTa M PpEUICHUS MPOTHUBOPEUYHM MEXIy HOBBIMH (akTaMM U TEOPETHUYECKUMH
MPEANOChIIKaMU, OCO3HAHUE POJIM XMMUU B PELICHUH 3KOJOTHYECKHX MpoOiieM, a Takke mpoodiieM
cOepekeHUs SHEPTETHUYECKUX PECYPCOB, ChIPhs, CO3JaHHsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemienust 3aad BOCHIUTAHUS, Pa3BUTUS U COLMANIM3AIMU OOYYAIOLIUXCS TPUHSTHIE
MpOrpaMMOM IO XMMHUHM TMOAXOJbl K ONPEICICHUIO0 COAECpKAaHUS M IOCTPOCHUS Ipeamera
Ipe1ycMaTpuBaoT GOpMUPOBAHUE YHUBEPCABHBIX YUEOHBIX AEUCTBUI, HMEIOLUX 0a30BOE 3HAYCHUE
JUIS pa3JINYHBIX BUJIOB JESATEIILHOCTH: pellieHus npo0iem, IoucKa, aHanusa 1 o0paboTku nHpopMalu,
HEOOXOJIUMBIX Uil NPUOOPETEHHs OIbITa MPAKTUYECKOW M HCCIEI0BATENbCKONW JIeATEIbHOCTH,
3aHUMAROLLEN Ba)KHOE MECTO B MO3HAHUU XUMHMH.

B mpakTuke mpernopaBaHus XMMHUHU Kak Ha YpOBHE OCHOBHOTO OOIero oOpa3oBaHMs, TaK U Ha
YpOBHE CpeqHero o0mero oopa3oBaHus, IpU OMPEACTCHIHN COJEPKATEIBHON XapaKTePUCTHKHU Iesen
W3y4YeHUsl [peaMEeTa HalpaBJIE€HUEM [EPBOCTENEHHONM 3HAYUMOCTH TPAAUIMOHHO MPU3HAETCA
(hopMHUpOBaHKE OCHOB XMMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKA U KAK OJJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. C METOAMYECKON TOUKH
3pEHHUsI TAKOM MOJIX0] K ONIPENEICHUIO LIeJIel N3YYeHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOUM TOUYKE 3pEHUS TJIABHBIMU LIESAMH U3YUeHHUs TpeaMeTa «XuMush Ha 6a30BOM
ypoBHe (10 =11 k1.) sBRIsItOTCSA:

(dhopMHUpOBaHHE CUCTEMbl XUMUYECKIX 3HAHUN KaK Ba)KHEHIIIEH COCTABISIONIEH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPa, B OCHOBE KOTOPOH JiexkKaT KIII0UeBbIe MOHATHUS, (PyHAAMEHTaIbHbIE 3aKOHBI M TEOPUHU
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TOHUMAaHHE CYIIHOCTH JAOCTYIMHBIX 0000IIeHui
MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C HICTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;
(dbopMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEUIECTB U XMMHUYECKUX
peaxiuit, He0OX0AUMBIX JJIsl MPUOOPETEHUS YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UIMEIOLIUX MECTO B MIPUPO/JIE, B TPAKTUUECKOMN U OBCETHEBHOM KU3HMU;



pa3BUTHE YMEHUH M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSCHEHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOIOICHIEM MTPAaBUII 0€3011acHOT0 OOpAIeHHUsI C BEIIECTBAMHU.

Hapsiny ¢ atum, coxepkarenbHas XapaKTepUCTHKa L€JI€H M 3ajady M3ydyeHUs NpeIMeETa B
IIpOrpaMMe 0 XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBMM C HOBBIMU IIPHOPUTETAMU B
cucteme cpemHero obmiero oOpazoBanms. CeromHs B MPEMOJaBaHUM XUMHH B OOJIBIICH CTENEHU
OTAETCsl MPEANOYTECHUE MPAKTUYECKOW KOMIIOHEHTE COJEp)KaHUsI OOyueHHUs, OpUEHTUPOBAHHOM Ha
MIOATOTOBKY BBIITYCKHHKA 00I111€00pa30BaTeIbHON OpraHu3aliy, BIaJCIOLIEro He HaOOpOM 3HaHUH, a
(GYHKIMOHATBFHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMHU aKTHBHOTO TOJIy4CHHS 3HAaHUH U
MIPUMEHEHUS] UX B pEabHOM JKM3HU JJISl PELICHUS IPAKTUYECKUX 3aay.

B cBs3u ¢ 3TUM IIpH M3ydeHUU INpeaMera «XUMUs» JOMUHHUPYIOIIee 3HaYeHHE MPHOOpEeTaroT
TaKHe LEeIH U 3a]1a4l, KaK:

ajanrtanus oOydyaroluxcs K YCJIOBMSIM JIMHAMUYHO pa3BUBAIOLIErOcs MHUpa, (GOpMUPOBAHUE
WHTEJJIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHIO, COTPYAHHUYECTBY,
CaMOCTOSITEJIBHOMY MPHUHATHIO TPaMOTHBIX PpEHIEHUMH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHue y OOydarOMIMXCs KITIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETCHIIMI), MMEIOIINX
YHHUBEpPCAJIbHOE 3HAUEHUE NIl Pa3IMYHbIX BUJIOB JESITEIbHOCTH: PELIEHUS TpoOiieM, MOUCKa, aHAIN3a
1 00paboTKH HHPOPMAIIH, HEOOXOAUMBIX [T IPUOOPETEHUS OTbITa AEITEIbHOCTH, KOTOpas 3aHUMAET
BA)KHOE MECTO B MO3HAHWM XMMUH, a TaKXkKe I OLEHKHU C MO3ULHUN 3KOJOrHueckoil 0e30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX IIPOLIECCOB HA OPraHMU3M UYeJIOBEKa U MPUPOJIHYIO CPEeay;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEHN
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENIHHO MPUOOpPETaTh HOBbIE 3HAHMSI 110 XUMUHU B COOTBETCTBUU
C JKM3HEHHBIMHM MOTPEOHOCTSAMH, HCIIOJIb30BATH COBPEMEHHbIE MH(MOPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKA U aHaIu3a y4eOHOM 1 HaydyHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJepKAHUS;

dbopMupoBaHHEe M Pa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOMIOAaTeIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, ITPH
IJIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y O0O0ydaronmxcs: yOe:KIEHHOCTH B T'YMaHUCTHYECKOW HAIMPaBICHHOCTH XUMUH, €€
BAYKHOM POJIM B pPEIICHUH II00aTbHBIX MPOOJIeM pallMOHAIBHOTO MPUPOAOTIOIH30BAHUS, TOTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpPaHEHHs] MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
0epeXKHOr0 OTHOIICHHUSA K PUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUS OIbITa UCHIOIB30BAHUS
MOJIyYE€HHBIX 3HAHUU Ui NPUHITHS IPAMOTHBIX PEIICHUM B CUTYyallUsX, CBA3AHHBIX C XMMHUYECKUMU
SIBIICHUSIMU.

B yyeOnom mane cpeanero o0miero oOpa3oBaHus IpeaMeT «XUMUs» 6a30BOr0 YPOBHS BXOJUT
B COCTaB NpeAMETHOH obnactu «EcTecTBEeHHO-HAYyYHBIE MTPEIMETHD.

OO1ee ynciio 4acoB, OTBEAEHHBIX ISl U3YUYEHUS! XUMHH, Ha 6a30BOM YpOBHE CpeIHEro OOIIero
oOpasoBanwusi, cocrapisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kimacce — 34 gaca (1
4ac B HEJIEINO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opranndeckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYEHUE B MOJYYEHUHU HOBBIX
BELLECTB U MaTepuasioB. Teopusi CTpOEHUs opraHuueckux coequHenuit A. M. byrneposa, e€ ocHOBHbIE
nosioxkeHus. CTpyKTypHble (GOpPMYyINbl OpraHuyYecKux BemiecTB. ['omoiiorus, uzomepus. XuMuueckas
CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJJUHAPHBIE U KpPAaTHBIE CBA3H.

[IpencraBnenne o kiaccuuKaluyd OpraHMYEecKUX BemiecTB. HoMeHknaTypa OpraHMyecKux
COeIMHEHUI (cucTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEMIIUX IpEICTAaBUTENEH KJIacCoB
OpraHMYECKUX BEIECTB.

DKClepUMEHTAIbHbIE METOAbl M3yY€HHUS BEIIECTB M HUX IMPEBPALEHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKHX BEIIECTB W MaTepuajllaMd Ha HX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HAOIIOJAECHWE M OINMCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MIPU HarpeBaHUU (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKUH psill. MeTaH U 3TaH — MPOCTENIINE NPEICTaBUTENN
aJIKaHOB: (DM3MYECKHE W XUMHUYECKHE CBOICTBa (peaklUMU 3aMEIIeHHs M TOPEHHs), HAXO0XICHUE B
MIpUPO/Ie, OTyYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOECHHME, TOMOJIOTHYECKMM psAl. OTWIEH U NPONWIEH — IPOCTEHIIne
NPEICTaBUTENIN AJKEHOB: (U3MYECKHME M XUMHYECKHME CBOWCTBA (peakuuu TUAPUPOBAHHUA,
rajJlor€HUPOBAHUS, TUIPATALIUH, OKHCICHHS U TIOJMMEPU3alli1), OJy4eHUE U IPUMEHEHHE.

Anxanuensl: Oyraaues-1,3 u metunnOyraaueH-1,3: cTpoeHue, BaKHEHUITHE XUMHIECKIE CBOMCTBA
(peaxuus nonmmepusanuu). [loxydyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUIN DPsiA. ANETUIIEH — MPOCTEHITHI
IPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (U3MYECKHE U XMMHMYECKHE CBOWCTBA (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: cocraB, cTpoeHue, (QuzMyeckMe M XMMHUYECKHE CBOMCTBa (peakiuuu
rajJJoreHUPOBAHUS U HUTPOBAHMUS), [I0JIydEHUE U IPUMEHEHUE. Tonyon: cocmas, cmpoenue, (husuieckue
U Xumuueckue ceoucmea (peakyuu 2aio2eHupo8aHusi U HUMPOBAHUs), NOJNYUeHUe U NpUMeHeHue.
ToxkcuuHOCTB apeHOB. I'eHeTnYeCcKast CBS3b MEXY YTIIEBOAOPOJaMH, IPUHANICKAUMH K Pa3JINIHBIM
KJIaCCaM.

[IpupoiHBIE HCTOYHUKH YIIIeBO10poA0B. [Ipupoublii ra3 u nomyrHsle HeTsHbIE ra3bl. Hed1hb u
e€¢ mpoucxoxaeHue. CrnocoObl nepepabOTKH He(TH: MEpPeroHka, KpPEeKUHI (TepMHUYECKUil,
KaTaJInTH4ecKui), muposu3. IIponykTel nepepa®boTku HeTH, UX IPUMEHEHHUE B IPOMBILIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKThI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMS BEIIECTB U HUX IPEBPALICHUI: O3HAKOMIJICHHE C
oOpa3laMu IjacTMacc, KaydyykoB M pe3uHbl, koyuiekuuu «HedTtb» u «Yronb», MonenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJIOT€HONPOU3BOIHBIX, NMPOBEICHUE MPAKTUYECKON paboThl: MOJydeHHe
STUJIEHA ¥ U3YyYEHHE €0 CBONCTB.

Pacuérnpie 3amaun.

Bbluncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 HMCXOJHBIX
BEIIECTB WK MPOJIYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs

[IpenenpHbIe 0IHOATOMHBIE CIIUPTHL. METaHOI U 3TAHOJI: CTPOCHUE, PU3MUECKUE U XUMHUECKHUE
CBOMCTBa (peakUMM C aKTUBHBIMH METaJUlaMH, TaJOr€HOBOJOPOJAMH, TOPEHHE), NPUMEHEHHE.




Bonoponnbie cBsi3u Mexay MoJieKylaMu cnuprToB. JleficTBMe MeTaHoJia M 3TaHOJA HAa OPraHu3M
4eJI0BeKa.

MHOroaToMHbIE CHUPTHL. DTUICHTIUKOIb U TIUIEPUH: CTPOCHHE, (PU3NYECKUE U XMMUYECKHE
CBOMCTBa (B3aMMOJEMCTBHE CO IIEJIOYHBIMM METaJJIaMU, KaueCTBEHHAsl PEaKLMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M 4esoBeka. [IpruMeHnenue raumepruta u 3TUIEHIIMKOJIS.

@DeHOoJI: CTPOEHHME MOJIEKYJIbI, (PU3MYECKHE U XMMHUYECKHE CBOMcTBa. TOKCHMYHOCTH (eHoua.
[Ipumenenue denoua.

Anbnerunpl u kemorwvl. @OpManbIETU, alleTadbAErUA: CTPOCHUE, (PU3NUECKUEe U XUMUYECKHE
CBOMCTBa (peaKkUMM OKHUCIEHHUS U BOCCTAaHOBJIEHHUS, KAueCTBEHHBIE pEAKIMM), MOJIYyYeHHE U
pUMEHEHHE.

OnHOOCHOBHBIE TIpelesibHbIE KapOOHOBBIE KHCIOTbl. MypaBbHHAasT M YKCYCHas KHUCIIOTBHI:
CTpoeHHue, (hu3MyUecKne M XUMHUYECKHE CBOICTBa (CBOMCTBa, oOUIME Ui Kjlacca KHUCIIOT, pPeakius
sTepudUKalnn), MoTyuyeHue u npuMeHeHue. CreapuHoBas U OJIEMHOBAsI KUCIOTHI KaK MPEICTaBUTEIN
BBICIHIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIINX KAPOOHOBBIX KHUCJIOT, X MOIOILIEE JEHCTBHE.

CrnosHble 3QUpbl KaK IPONU3BOJHbIE KAPOOHOBBIX KUCIOT. [ Map0onu3 caokHbIX 3¢upoB. KUpHL.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBopl: cocTaB, KiIacCHU(PHUKaLuUs YyIrJIeBOJOB (MOHO-, AM- W Tojucaxapujel). ['noko3a —
MPOCTENIINI MOHOCAXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUEe U XMMHUYECKHE CBONCTBA
(B3ammoieiictBre ¢ ruapokcuaoM Meau(ll), okucieHne aMMuadHbIM pacTBopoM okcunaa cepebpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE TIIFOKO3bI), HAXOKJIEHHE B NMPHUPOJE, TPUMEHEHUE, ONOJIOTUYECKas! POJib.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u wnemmono3a Kak OpUpOJHBIE moiuMepbl. CTpoeHHe Kpaxmalla U LEeJUIIOJIO3bI.
duznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpOoJIu3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

DKcIepUMEHTAIIbHbIE METO bl H3YUCHHMSI BEIIECTB U UX MPEBPALEeHUI: TPOBEACHUE, HAOIIOICHHE
U ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKLUU OJTHOATOMHBIX
cnupToB (OokMcieHue HTaHosa okcuaoMm Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE
rmnepuda ¢ ruapokcuaoM meau(ll)), ampaernmoB (oKucIeHWE aMMHUAYHBIM PAcCTBOPOM OKCHIA
cepebpa(l) u runpoxcunom menu(ll), B3aumoericTBre kpaxmasua ¢ HOJ0M ), IPOBEICHNE TPAKTUICCKOM
paboTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun.

Bbluncienus mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchbl, 00bEMa, KOJIMUYECTBA MCXOIHOTO
BElIECTBA WIM IPOAYKTa PEaKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 UCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcozaeprkalie OpraHn4ecKue CoeMHEHMSI.

AMMHOKHCIIOTBl Kak aM(oOTepHble OpraHuyeckue coeauHeHus. Puznyeckue U XUMHUYECKHE
CBOICTBA aMUHOKHCIIOT (Ha IpuMepe MMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTu sl

benku kak npupoaHble BBICOKOMOJIEKYISIpHbIE coeiuHeHus. [lepBruHas, BTOpUYHas U TpeTHUHAs
CTpYKTypa OenkoB. XMMHUECKUE CBOMCTBA OEIKOB: 'MJIPOJIN3, ACHATYpalUsl, KAUECTBEHHbIE PEAKLUU
Ha OeTKu.

DKcnepuMEeHTaIbHbIE METO/Ibl U3YUEHHsI BELIECTB U UX IPEBpAleHH: HAOI01eHUE U ONUCaHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB: JIeHaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE pEaKIH OEIKOB.

BricokomoieKyJIsIpHbIe COeIMHEHHS

OCHOBHBIE TOHATHSI XHMHUHU BBICOKOMOJIEKYISIPHBIX COCIMHEHMHA: MOHOMEp, TOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb INOJUMEPHU3ALMH, CPEAHSS MOJIEKYJsipHas Macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alts U MOJIMKOHIEH AU

OKCIIEpUMEHTAJIBHBIE METOABl WM3Y4YEHHMS BEIIECTB M HUX IPEBPALICHUI: O3HAKOMIIEHHE C
o0Opa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanuss MeXnpenIMETHBIX CBA3eM NpU H3ydyeHMH opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATHMH,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOmire ecTeCTBEHHO-HAYYHbIE TOHSATHS: SIBICHUE, HAy4HBIH (DakT, TUIIOTE3a, 3aKOH, TEOpHS,
aHauM3, CHUHTE3, KJIACCH(UKaLUs, TNEePUOIUYHOCTh, HAOIIOJCHUE, H3MEpEHHE, JKCIIEPHUMEHT,
MO/ICTTUPOBAHUE.

dusmuka: MaTtepus, SHEprHs, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKHil YpPOBEHb,
BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHE BEUIECTBA, (PM3NUYECKHUE BEIMYMHBI M CIUHHIIBI MX
M3MEPEHUSI.

buonorusi: kmetka, opraHu3M, Ouocdepa, oOMEH BeEmECTB B OpraHusme, (QPOTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BemeCTBa (OEIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHoNOTHs: NMUIIEBBIE TPOIYKTHI, OCHOBHI PAIlMOHAIBHOTO THTAHUS, MOIOIIME CpPEACTBa,
JICKApCTBEHHBIE M KOCMETHYECKHE Iperaparbl, MaTepualibl U3 HCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XUMHUYECKUH dJIeMeHT. AToM. SIIpo aToMa, W30TOMBI. DIIEKTPOHHAsT 000J109Ka. DHEPTreTUUECKHE
YPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHTh. OCOOEHHOCTH paCHpeIeICHHS
JJIEKTPOHOB 10 OpOWUTANsIM B aTOMaxX »JJIEMEHTOB IIEPBBIX YETHIPEX TEPHOMOB. IJIEKTPOHHAS
KOH(UTypalus aToMOB.

[Tepnoanueckuit 3akoH u [leproanueckas cucrema XuMudeckux 3neMeHToB J[. M. Menneneesa.
CBs3b IEpUOAMYECKOTO 3aK0oHa U [leprnoandeckoii cucteMbl xuMudeckux anemMenToB [1. . Menaeneesa
C COBPEMEHHOM TEOpHUEl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHUUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEIIECTB MO IpylnaM U MepuojaaM. 3HaueHHE
MIEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BeniecTBa. XUMUYECKas CBSI3b. BUIbI XUMUYECKOM CBS3H (KOBAJICHTHAS HETIOJISIPHAS U
MOJIsIpHasi, MOHHAsA, MeTajndeckas). MexaHu3Mbl 0Opa30BaHMsI KOBAJIEHTHOM XMMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). BonopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPUIIATENEHOCTb.
Crenenb okucienus. IOHbI: KATHOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonarue o mucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMJHBIE pacTBOPBL. MaccoBas [0Jis
BEILIECTBA B pacTBOpE.

Knaccudukanuss Heopranuyeckux coenuHeHuil. HomeHknaTypa HEOpraHMYECKHUX BELIECTB.
I'eneTnueckasi CBsI3b HEOPraHUUYECKHUX BELECTB, IPUHAIJICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kiaccupukanus XUMUYECKHX peakiuii B HEOPraHMYECKOW W
OpraHMYEeCKOM XUMHUU. 3aKOH COXPAaHEHHUSI MACChl BELIECTB, 3aKOH COXPAaHEHHUSI U IIPEBPALLECHUS SHEPTUU
MIPU XUMUYECKUX PEAKLIUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3nuuHbIX (akTopoB. OOpaTUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BAUSIONIME HA COCTOSIHUE XUMHUYECKOTo paBHOBecus. [IpuHimn
Jle larense.

DnexTponauTHueckas auccoruanus. CuiabHbIe U c1a0ble 2MeKTPoIuThl. Cpelia BOJHBIX PaCTBOPOB
BEILIECTB: KUCTas, HEUTpaibHas, HIEI0YHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCIepUMEHTAIbHBIE METOIbI U3YUYCHHs BEIIECTB U MX IMPEBPAICHUIA: JEMOHCTpAIUs TaOIuUIl
«Ilepuonnueckass cucrteMa xumuyeckux osneMmeHtoB [[. WM. MengeneeBa», u3ydyeHwe Mojeneit
KPUCTANTMYECKUX PEIIETOK, HAOMIOICHUE U OMMCaHUe JEMOHCTPAIIMOHHBIX M JTA0OPAaTOPHBIX OMBITOB



(paznokeHue MepoKcHaa BOJAOPOJA B IPHUCYTCTBUM KaTalu3aTopa, OIpPENEIEHHUE CpeAbl pacTBOPOB
BEIIECTB C TIOMOIIBIO YHHBEPCAILHOTO WMHIMKATOPA, PEAKIUH HMOHHOTO OOMEHa), MPOBEICHHE
MPAKTUYECKON paboThl «BiusiHUe pa3MUYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOH PeaKkIumy.

Pacuérnsble 3amaum.

Pacuérel mo ypaBHEHUSM XUMUYECKHUX PEAaKUUH, B TOM 4YHCIEC TEPMOXUMHUYECKHE PaCUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM IIOHSTUS «MAacCOBas J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. [lonoxenne Hemeramwios B Ileproanueckoil cucTeMe XUMHYECKHX 3J1eMeHTOB J[. 1.
MenneneeBa U 0COOEHHOCTU CTpoeHUs aTOMOB. dusnueckue CBOMCTBa HEMETAJIOB. AJIOTPOINUS
HEMETAJIOB (Ha IpUMepe KUCIOPoaa, cepbl, pochopa u yriiepoa).

XUMUYECKUE CBOMCTBA BKHEHUITUX HEMETAIUIOB (TaJIOT€HOB, CEPHI, a30Ta, Gocdopa, yriaepoaa u
KpEMHHUS) ¥ UX COEAMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramisl. [lonoxenune MeramioB B [lepuoanueckoi cucreme XuMHuueckux anemeHToB [I. M.
MenneneeBa. OcCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTalioB. OOmue Gpuznueckue
cBoiicTBa MeTayuIoB. CIUIaBbl METAJIOB. DIEKTPOXUMHUUECKUN PsiJl HANIPSDKEHUN METallJIoB.

XUMHUYECKHE CBOMCTBA BAKHEHIINX METAJUIOB (HATpUM, KA, KaabIllMi, MarHUi, aTFOMUHUH,
LIUHK, XpPOM, JeJIe30, Me/Ib) U UX COCTUHEHHH.

O61ue crioco6bl Noay4eHus MeTamioB. [IpuMeneHne MeTamuioB B ObITY U TEXHUKE.

DKcrepuMEHTAIbHbIE METOJbl M3YUEHHUS BELIECTB M UX IMPEBpALeHUI: M3ydyeHHe KOJUIEKLUU
«MeTansl U CIjIaBbD», 00Opa3I[0B HEMETAIIOB, pElIeHNEe SKCIIEPUMEHTAIbHBIX 3a1a4, HaOIoAeHne u
OTMCAaHNE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHIA AITFOMUHHUS C
pacTBOpaMu KUCJIOT U LIeI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTUOHBI METAJUIOB).

Pacuérhpie 3amaun.

Pacuérsl Macchl BenecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe UIIH
00BEMY OJHOTO U3 YYACTBYIOIINX B PEAKIIMH BEUIECTB, paCYETHI MacChl (00bEMa, KOJIMUECTBA BEIICCTBA)
IIPOTYKTOB PEAKLUH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMum B 0OOECIICYCHUH HKOJIOTHUECKOW, DHEPreTHYECKOW W THIIEBOM O€301acHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PEAKLIUMU.

IIpencraBinenus 06 oOMMX HAayyHBIX NMPUHLHMIIAX HPOMBIIUICHHOTO MOJIYyYeHHsI BasKHEHIINX
BEIIECTB.

YemoBek B MHMpe BEHIECTB M MaTepUaloOB: BaKHEHWIIME CTPOUTEIBHBIE MaTEPHAIBL,
KOHCTPYKLIMOHHBIE MaTepUaibl, KpacKH, CTCKJIO, KEpaMUKa, MaTepuanbl I JJICKTPOHUKU,
HaHOMAaTepHuallbl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XUMHS U 30pPOBbE UYEJIOBEKA: MPABUJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, NpaBuiia
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€H NMpH M3ydyeHUHW oOLiel U HeopraHuuecko xumuu B 11
KJIacce OCYILECTBIIETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MIOHATHM, ABIAIOLUXCSA CUCTEMHBIMU I OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO-HAy4HbIe MOHATUSA: HAaydHBIH (DakT, rumoresa, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJIacCU(PUKaLus, TePUOJUUHOCTh, HAOMIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
SIBJIICHHUE.

@duznka: Marepus, DSHEprus, macca, aToM, DOJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
palMOaKTUBHOCTb, MOJIEKYJAa, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, (PU3UUECKUE BEIMUUHBI U eTUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosnorus: knerka, opraHusM, 3KocucTemMa, Ouochepa, Makpo- U MUKPOIIEMEHTHI, BATAMUHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.



TexHomorus: XuMHUYECKas MNPOMBINIJICHHOCTb, MCETAJINIYPrusd, IMPOU3BOACTBO CTPOUTCIIBHBIX
MaTepuaioB, CEIIbCKOXO3SMCTBEHHOE MMPOU3BOACTBO, IMUIICBAA TPOMBIIIJICHHOCTD, q)apMaLleBTI/I‘-IeCKaSI
IMPOMBIINIJIICHHOCTb, MPOU3BOJACTBO KOCMCTUUYCCKHUX IIPCIIapaTOB, MNPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTCpralIoB, SJICKTPOHHASA NPOMBIIIJICHHOCTD, HAHOTCXHOJIOT'UH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOEHHUS 00YYAIOIIUMUCS MPOTPaMM
cpenHero oOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeJMETHBIM M IpeAMeTHbIM). Haydno-
METOAUYECKON OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTcTBUM C CHCTEMHO-ESTENLHOCTHBIM [I0JIX0JJOM B CTPYKTYpE JIMYHOCTHBIX PE3YIbTaTOB
OCBOEHHUS INpeaMeTa «XHMHS» Ha YPOBHE CpeAHEro oOuiero oOpa3oBaHUS BbIACIEHBI CIIEAYIOLINE
COCTaBJISIOLIHE!

OCO3HaHUE OOYYAIOUIUMHUCS POCCHUMCKON TPAKIAHCKOW MIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[EJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHMX YOEXKJEHUN JMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOYyYarOIIMXCS PYKOBOJICTBOBAaTHCSI B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMHU, MPUCYIIUMHU 1IEIOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHMUs;

HaJIMuue MPaBOCO3HAHMS SKOJIOTMUECKON KYIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeAMeTa «XUMUS» JTOCTUTaloTCs B €IWHCTBE Y4eOHOU U
BOCITUTATENBbHOM JeSITENbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMU, TYXOBHO-
HPABCTBEHHBIMU IEHHOCTAMU U HJeallaMU POCCHICKOro TpakJIaHCKOTO OOIIecTBa, MPHUHSTHIMU B
oOuiecTBe HOpMamMM M TpaBUJIaMH TOBEJICHHS, CIOCOOCTBYIOIIMMHU IIpOlleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0yYaIOIINXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS MpeAMETa «XUMHUA» OTPaXaroT c(pOPMHUPOBAHHOCTh OIBITA
MO3HABATEIbHON M MTPAKTHUYECKOH EATEIHHOCTH 00yYaloluXCcsl [0 pean3alii IPUHATHIX B 00I1IeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJaIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 00513aHHOCTEH, YBOXKEHHUA K 3aKOHY
U TIPABOIIOPSLIIKY;

MIPEJICTaBJICHUSI O COLMAIBHBIX HOpMaX U MPaBUJIaX MEKJIMYHOCTHBIX OTHOUICHUH B KOJJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPYECKOW MESITENbHOCTH MpPHU CO3JAHMU YYEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MMO03HABATEIbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MPU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOILIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEUI0 OT€UECTBEHHOW XUMHUU;

YBOKEHUS K TMPOIECCY TBOPUYECTBA B OOJIACTH TEOPHUU M MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAayKH €CTh Pe3ylbTaT JIUTENbHBIX HAOMIOJCHUM, KPOMOTIUBBIX
SKCIIEPUMEHTAIIbHBIX MIOUCKOB, MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEeIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEIYIONIEM aHalu3e WH(OpMaLnU O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYallUU, CBS3aHHBIE C XUMHYECKUMH SIBICHHUSIMH, U TPHUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILIEHUBAaTh CBOE TMIOBEACHHWE U IIOCTYNKHM CBOMX TOBApUIIEH C TMO3ULMN
HPaBCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN STUX MOCTYNKOB;

4) popMupOBaHHS KYJIBTYPHI 310POBbS:



MOHMMAHUS IEHHOCTEW 370poBOro M Oe3omacHOro o6pasa IKH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHUs MpaBuiI 0€30IaCHOTO 0OpAIICHHs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HH U B
TPYIOBOU AESATEIBbHOCTH;

MMOHMMAaHMSI [ICHHOCTU MPaBUJI UHIAUBUYaTbHOTO U KOJUIEKTUBHOIO O€30IaCHOIO MOBEJICHUS B
CUTYaLMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIEACTBUA W HENPUATUS BPEIHBIX NPHUBBIYCK (YMOTPEOICHUS —aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKON  JIEATEIIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUIAX JICATEIBHOCTH;

YCTaHOBKH HAa aKTHBHOE Y4aCTHUE B PEHICHUU MPAKTHYECKUX 3a/1a4 COIIMAIBbHOM HAMIPaBIECHHOCTH
(B pamMKax CBOETo KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYSCKOMY M3YUYEHHIO MPOPECCUuil pa3IMyHOro pojia, B TOM YHCIIE HAa OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHH;

YBaXXEHUS K TPYY, JIOIIM TPY/Ja U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHJMBHUAYaJIbHON TpaeKTOpUHM 0Opa3oBaHusi, Oymymien
npodeccun U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) 3K0JI0THYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIIEHUS K IPUPO/IE, KAaK HCTOYHHUKY CYIIIECTBOBAHUS KU3HH
Ha 3eMiie;

MMOHUMAaHMs TJIO0AIBHOTO XapaKTepa JKOJOTHYECKUX MpoOIeM, BIHMSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJB30BaHUS JIOCTHKEHUN XUMHMHM JJIsl PEIICHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS JEHCTBUH, TPUHOCAIIUX BPE OKPYKAIOLIEH MPUPOIHON Cpele, yMEHUs
MIPOTrHO3UPOBATh HEOIATOMPUITHBIE SKOJOTHYECKHE MOCIEACTBUS MPEANpPUHUMAEMBIX IEHCTBUI U
MpeoTBpaIlaTh UX;

HaJIM4YUs PA3BUTOTO HKOJIOTUYECKOTO  MBIIUICHUS, OSKOJOTMYECKON  KYJIbTYphl, OIIBITA
JeSITEeIbHOCTH 3KOJIOTHYECKOW HAIlPaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCSA UMHU B TIO3HABATEIBHOM,
KOMMYHHMKAaTHBHOM M COLIMAJIBHOW TMpPaKTUKE, CHOCOOHOCTM W YMEHMsI aKTHBHO IPOTHUBOCTOSTH
UJIC0JIOTUH XeMOo(oOouu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00I1IeCTBEHHOM MTPaKTUKU;

MOHUMAaHU CIEIM(PUKU XMMHUH KaK HAyKd, 0CO3HaHUS €€ posiu B (GOpMHUPOBAHUH PALIMOHAIEHOTO
HAyYHOTO MBIIIJICHUS, CO3aHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKPY)KaloIeM MUpPE KaK O €UHCTBE
MIPUPOJBI U YEJIOBEKa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHUH MpoOiaeM COXpaHeHUs
MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTHM XUMHH JJS COBPEMEHHOM IMBWIM3AIMU: B €€
T'YMaHUCTHYECKOU HAMPaBICHHOCTH U BaXKHOM POJIM B CO3/1aHUU HOBO 0a3bl MaTepUaIbHON KYIbTYPHI,
pElIeHUH TTI00ANbHBIX IPOOJIEM YCTOMYMBOTO Pa3BUTHsI YEIOBEYECTBA — CHIPbEBOM, SHEPTETUUECKOH,
MUIIEBOM U IKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIHUIIMHBI, 00ECTIEYeHUH YCIOBUN YCIIEITHOTO
TpyJa U SKOJOTHYEeCKH KOM(OPTHOH KM3HH KaKIOTO UJeHa 00IecTBa;

€CTECTBEHHO-HAyYHOU I'PAaMOTHOCTH: IOHUMAaHUS CYIITHOCTH METOJIOB MTO3HAHHUSI, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH UCTIOIB30BaTh MOJTy4aeMble 3HAHUS JUIsl aHATH3a U 0ObSICHEHUS
SIBJICHUN OKPYXAIOIIET0 MHpA U MPOUCXOASIINX B HEM W3MEHEHUH, YMEHHsI JeaTh 00OCHOBAaHHbBIE
3aKJIFOUEHUs] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C [ENBI0 MOTyYeHUs! JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XMMUYECKUE 3HAHUS IS PEIICHUs MpoOieM B
PCAIBbHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENBCKOH eI TeIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C JKU3HEHHBIMU HOTpCGHOCTﬂMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPYy/ia B Pa3IMUHbIX cepax mpoPhecCHOHATHLHOU ACSITEILHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMS ydeOHOro mpenMera «XuUMHUS» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKJIFOYAIOT:

3HAYUMBIC JJISL q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA O6yanOIIII/IXC$I MCKIUCHUITIIMHAPHBIC
(MexTmpeMETHbIE) OOIEHAyYHbIE MOHATHUS, OTPaXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
CHGIII/I(l)I/IKy MCTOAO0B MMO3HAHMS, UCITIOJIB3YEMBIX B €CCTCCTBCHHBIX HaAYKax (MaTepI/Iﬂ, BCIICCTBO, DOHEPT U,
SIBJICHUE, TMPOIIECC, CUCTeMa, Hay4HbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeIOBaHUEe, HAOMIOICHHE, I3MEPEHHUE, IKCIIEPUMEHT | JAPYTHUe);

YHUBEpCcaJbHble y4deOHble NEHCTBUS (IIO3HABaTElbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIE),
obecnieunBaroiue ¢GopMupoBaHrue (GYHKIIMOHATHHOM TPAMOTHOCTH W COLMAIBHON KOMIIETEHIIMU
00yJaroIMXcs;

CIOCOOHOCTh oOyJaromuxcs MCII0JIB30BATh OCBOEHHBIE MEKIUCIUIIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIE yUeOHbIE IEHCTBUS B MO3HABATEIbHOM U COLMAIbHON
MIPaKTHKE.

MeramnpeaMeTHbIe  pe3ylbTaThl  OTPAKAIOT  OBJAJACHHE  YHUBEPCATBHBIMU  yICOHBIMH
IMO3HaBaATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU HeﬁCTBHﬂMH.

OBJajieHUe YHHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /Il CTBUSIMU:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITEIBHO  (pOopMyaUpOBaTh W  aKTyaJIM3UpPOBaTh MpPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPENIETIATh IENIU NCATeIbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJICIIATH XapaKTePHbIE
MIPU3HAKY MMOHATUN M YCTAaHABIIMBATh UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS IS
0OBSICHEHUS OTICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YYaeMbIMU SIBJICHUSMU,

CTPOWTDH JIOTHUECKHE pPACCYXICHHUS (MHIYKTHBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHHU), BBISBISATH
3aKOHOMEPHOCTH U TMPOTHBOPEUUS B pacCMaTPUBAEMBIX SBJICHUSX, (POPMYIUPOBATH BBIBOJABI U
3aKITFOYCHUS;

MIPUMEHSTH B MIPOLIECCE MO3HAHUS, UCTIONIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBBIE) MOJICTIH,
peoOpa3oBbIBaTh MOJICIBHBIC MPEJCTABICHNS — XUMHYECKUN 3HAK (CMMBOJI) 3JIEMEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XHUMHYECKOW peaklud — TMPU PEIICHUU YYEOHBIX IO3HABATEIbHBIX U
MPaKTUYECKHX 3a/1a4, IPUMCHSTh Ha3BaHHBIC MOICJIbHBIC TIPEICTABIICHUS JJIs BBISIBJICHHS XapaKTCPHBIX
MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUUECKUX PEAKIIUU.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEI[ECTB U XUMUYECKUX PEAKIIHIA;

(dbopMynupoBaTh LM U 337a4u UCCIEAOBAHUSI, UCTIOIH30BATh MIOCTABICHHBIE U CAMOCTOSITETEHO
chopMynupOBaHHBIE BOMPOCH B KadeCTBE WHCTPYMEHTa TMO3HAHHS W OCHOBBI A (POPMHUPOBAHHS
TUTOTE3bI TI0 TPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUH;

BIIJIETh HABBIKAMU CAMOCTOSITETBHOTO IUTAHUPOBAHHMS W TMPOBEIEHUS  YICHUYECKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 Pe3yNbTaT, (GOpMyIHpOBaTh 0OOOIIIEHHS U BEIBOIBI OTHOCUTENIHHO JOCTOBEPHOCTH
PE3yIbTaTOB HCCIEA0BAHUS, COCTABISATH 000CHOBAHHBIN OTUYET O MPOJIEIaHHON paboTe;



pUOOPETaTh OMBIT YUEHUYECKOH HCCIe0BATENbCKON U MPOEKTHOM NIEATENbHOCTH, MPOSBISATH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY MOWMCKY METOJ/OB pEIICHHUS MPaKTHYECKUX 3a/1ad,
IIPUMEHEHUIO PA3JIMUYHbIX METOJIOB TIO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX MHPOpMauuu (HaydHO-TIOMYJSApHAs JIMTepaTypa
XUMHUYECKOTO COJIEpKaHUs, CIPABOYHBIE TOCOOHs, pecypchl HTepHeTa), aHATM3UPOBATh HH(POPMAITHIO
pa3aMYHbIX BHUJIOB U (OpPM IMPEACTaBICHMS, KPUTHUYECKM OLIEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUYNBOCTD;

(bopMynHpOBaTh 3aIIPOCHI ¥ IPUMEHSITH Pa3IMYHbIE METO/IBI TIPU IMOUCKE U 0TOOpE HH(POPMAIHH,
HEOO0XOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaNIbHYIO (OpMy TMpeacTaBieHUs HHpopmarmu (CXEMB,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKH U JIpYTHE);

HCIO0JIb30BAaTh HAy4YHBIN A3BIK B KAUECTBE CPEACTBA MpH paboTe ¢ XUMUYECKON MHpOpMaLMe:
MPUMEHATh MEXIpeAMeTHbIe ((u3nueckue W MaTeMaTUYecKHe) 3HAKM M CHUMBOJBI, (OPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXJaeMOM TeMbl B XOJ€ IUajlora W/WINM JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS TPEIOKEHHON
3aJauu;

BBICTYNaThb C IMpe3eHTallel pe3yabTaToOB IO3HABATENbHON NIEATEIbHOCTH, IOJIYUYE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
IIPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3Y4aeMbIX BEILIECTB, pEaIM3aLUU Y4eOHOTO
npoekta M (GopMyaMpoBaTh BBIBOJAbl IO pe3ylbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXAEHUS 1 0OMEHA MHEHHSIMH.

OniaieHNe YHHBEPCATBHBIMH PeryJsITABHBIMU 1eHCTBUSMM:

CaMOCTOSITEJIBHO IUIAHUPOBaTb M OCYLIECTBISATh CBOIO II03HABATENIBHYIO JEATENbHOCTD,
ompezenss €€ LeJW U 3a4a4d, KOHTPOJIMPOBAaTb W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IIpeUIaraeMblii aIrOPUTM AEHCTBHM IPH BHIIOJHEHNH Y4eOHBIX M MCCIIeI0BATEIbCKUX 3a/1a4, BBIOUpATh
Haubosiee 3(p(PEeKTUBHBINA CIIOCOO MX pelIeHHs ¢ Y4ETOM IOJIy4eHHs HOBBIX 3HAHMH O BELIECTBaX U
XUMUYECKUX PeaKIHsX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHsS Kypca «Opranuyeckasi XUMHs» OTPaXaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XHMHUYECKON COCTaBISIOIIEH €CTeCTBEHHO-HAY4HOM
KapTUHBI MUPA, POJIM XUMUH B IO3HAHUM SIBJICHUIN IPUPO/IbI, B (GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKIMOHAIBbHON I'paMOTHOCTH, HEOOXOAUMOM Il pEeIIeHUs] NMPaKTHUECKUX 3ahad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOJTHON Cpee;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOPAs BKIIOYAET: OCHOBOINOJAraroLIUe NOHITHS
(XMMHMUYECKHI ~ 2JIEeMEHT, aToM, OJJIeKTpOHHas 000J0YKa aTroma, MOJIEKyJa, BaJICHTHOCTb,
3NIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHast popmyna (pa3BEpHyTas U COKpalEHHAs),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA 00bEM, YIIepoIHbIl CKelleT, (pyHKIMOHAIbHAs TPYIa, paaukal,
M30MEpHUsl, U30MEPBI, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPO U a30TCOAEpIKAIIHE
COEIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIUHEHMS); TEOPUU U



3aKOHBI (TeopHs CTpPOEHHUs opraHuuyeckux BemecTB A. M. BymiepoBa, 3ak0OH COXpaHEHHUS MAacchl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINUE B
OCHOBE MOHUMAaHUS TPUYMHHOCTU ¥ CHCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOJIOTHUECKUE CBEICHUS
0 CBOICTBax, COCTaBe, NOJYYEHUHU 1 OE30I1aCHOM HCIIOJIb30BAaHUN BAKHEHIIINX OPraHNYECKUX BEUIECTB
B OBITY M MPAKTHYECKON JAEATEIbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTepHBbIC NMPHU3HAKH TOHSATHA, YCTAaHABIMBATH WX
B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IpPU ONHCAHUM COCTaBa, CTPOEHUSA U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHW HCIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY IUISi COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMyn OpraHMYECKHX BEUIECTB U
YpaBHEHUH XUMUYECKHX PpEaKUWi, M3rOTaBIMBATH MOJEIM MOJIEKY] OpPraHMYECKHUX BELIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS,;

c(OpPMHUPOBAHHOCTh YMEHMHM YCTAHABIMBATH MPHUHAUIEKHOCTh M3YYEHHBIX OPraHMYECKHUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpEeAETEHHOMY KIIAacCy/TpyIIe COeAUHEHUN (YrieBOAOPOIbI,
KHCJIOPOJI U a30TCOJIEpIKAIINE COEIMHEHNUS], BBICOKOMOJIEKYJISIpHbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarnyeckoit Homenknarype (IlUPAC), a Takxe mpuBOAUT TPUBHAIBHBIE HA3BAaHUS OT/IETBHBIX
OpraHMYeCKUX BeUIeCTB (3TWUJICH, NPONWIEH, aUeTWIEH, JSTWIECHIJIUKOJb, TJUIEepUuH, (eHou,
dbopmanpaeruy, aneraibAerujl, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTa,
CTeapuHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJTi0103a, TIIMIUH);

c(OpMUPOBAHHOCTH YMEHUS ONIPEIENATh BUIbI XUMUYECKOH CBS3U B OPraHUYECKUX COSAMHEHUSIX
(onmHaApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJI0KEHNUS TEOPUU CTPOCHUS OPraHUYECKUX BEIIECTB
A. M. ByrnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MACCHI BEIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, GUBNYECKHE M XHUMHYECKHE
CBOMCTBa THUIHUYHBIX MPEJCTABUTENEH DPA3JIUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, JTaH,
STWJICH, NPOINWICH, alneTwuiieH, OyramueH-1,3, wmetwnOyramuen-1,3, OEH30/, METaHOJ, JTaHOJI,
STUJICHTJIUKOJb, TJIHMLEPUH, (PEHON, aleTalblIeru]l, MypaBbHHass M YKCyCHas KHCIOTBHI, TJIOKO3a,
Kpaxmal, 1eJITI0J103a, aMUHOYKCYCHAs! KUCJI0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEKy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

chOpMUPOBAHHOCTh YMEHUSI XapaKTEepHU30BaTh HCTOYHHUKHU YIJIEBOJOPOTHOTO ChIpbs (HE(DTH,
MPUPOJHBIN Ta3, Yrojb), CHOCOOBI UX MEpepaboTKU U MPAKTUYECKOE MPUMEHEHHE IPOIyKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIUMCICHUS MO XUMHYECKUM YPaBHEHHSIM (MaccChl,
00BbEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTAa PEaKIMH M0 M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJJHOTO M3 MCXOHBIX BEIIECTB WM MIPOYKTOB PEaKIIUN);

cOpMUPOBAHHOCTh YMEHHH BIIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B XUMUU MPU W3YUYCHUU BEIIECTB U XMMUYECKUX SIBICHUN (HaOMIOneHue,
M3MEpeHue, SKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE XUMHYECKHE 3HAHUS IS
MPUHATHSL PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BELIECTBAMH M HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHHM COOMIOAATh MpaBUia IOJI30BAHUS XUMHUYECKOW MOCYyIOoM H
1a00paTOpHBIM 000PY/IOBaHMEM, a TAaK)Ke MpaBWiia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh yYMEHUH IJIAaHUPOBATh M  BBIIOJHATH XUMHUYECKMH HSKCHEPUMEHT
(mpeBpaleHns OpraHMYECKUX BEIECTB IIPU HarpeBaHUM, ITOJIy4YeHHE STUJICHA U U3yYeHUE er0 CBONCTB,
KayeCTBEHHbIE PEAaKIMM OPraHUYeCKHUX BEIIECTB, JCHaTypauus OEJKOB IpU HarpeBaHWHM, LIBETHHIE
peaknuu OeNKOB) B COOTBETCTBUH C IIPABUIIAMU TEXHUKU 0€30TACHOCTH MPH 0OPAIIEHUH C BELIECTBAMHU
U J1abopaTopHBIM 000pPYJOBAHUEM, MPECTABIATh PE3yIbTaThl XUMHUUECKOTO 3KCIIEpUMEHTa B (opme
3allUCH YpaBHEHHUH COOTBETCTBYIOIIMX peaKUuMid U (OPMYIUPOBATh BBIBOABI Ha OCHOBE ATHUX
pE3yJIBTaTOB;



COPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MacCOBO# nHpopMaryu, IHTepHET U APYTuX);

c(hOpPMUPOBAHHOCTH YMEHHUH COOIOIATh MTPaBUIIa IKOJIOTUYECKH 1IeJIeCO00Pa3HOTO IOBE/ICHUS B
OBITY U TPYAOBOW IESITEILHOCTH B LIETSX COXPAHECHHsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON
CpCabl, OCO3HABATL OMACHOCTH BO3H€ﬁCTBHH Ha JKHUBBIC OpPraHHU3MbI OHpeI[eJIéHHLIX OpPraHNYCCKUX
BEILIECTB, MOoHUMas cMbici nokaszatens [IJIK, moscHAT, Ha mpuMepax CHOCOObl YMEHBIIEHUS U
NpEOTBPAILCHUS KX BPEITHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKa,

JJIA O6y‘-IaIOH_II/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMMU 300POBbA: YMCHUC IPUMCHATL 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX MCTOJaX INO3HAHUS BCUICCTB U XUMHUUYCCKUX ﬂBJ’ICHHfI;

IUISL CJICTIBIX M CIa0OBUASAIIMX OOYYAIOIIMXCSA: YMEHHE HCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu XuMuIecKuX GopMyt.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI Kypca «O011as 1 HeopraHu4eckasi XuMUs» 0TPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O XHMHUUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAyYHOM
KapTUHBI MUPA, POJIU XUMUH B TIO3HAHUU SIBJIEHUW MPUPO/IbI, B POPMUPOBAHUHN MBILIJICHUS U KYTbTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOW Jis pelIeHUs MPAaKTUYECKUX 3aJad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpesie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJArarollue MOHSTUS
(XMMHUYECKHIT AIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTATM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIM 00BEM, BaJ€HTHOCTH, IEKTPOOTPHUIATENBHOCTh, CTENIEHb OKUCICHUS, XUMHUYECKasi CBS3b
(KoBasieHTHAas, MOHHAs, METaJUINYeCcKasi, BOJOPOIHAS ), KpUCTANINYecKasi peléTKa, TUIIbl XUMHUYECKUX
peakumii, pacTBOp, JIEKTPOJIUTHI, HEITEKTPOJIUTHI, HNIEKTPOIUTUUECKAS JUCCOLUALNS, OKUCIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XUMUYECKON peaklii, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpust
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoauyeckuii 3axkon JI. M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHHS U TPEBPALEHUS DHEPTHMM NPU XUMHUYECKUX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTH M CHUCTEMHOCTH XMMHUYECKUX SIBJICHHM, (DaKTOJIOTMYECKHUE CBEIEHUS O
CBOMCTBAX, COCTaBE, NOJYyYCHUH U 0€30MaCHOM UCIOIb30BAHUH BAKHEHIIINX HEOPraHUUECKUX BELIECTB
B OBITY U MPAKTUYECKON NEATEILHOCTH YEIIOBEKA;

cOpPMUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTepHbIE MPU3HAKU TMOHITHHA, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIME MMOHATHS IPU ONMCAHUU HEOPraHUYECKUX BEIIECTB U
UX MIPEBPAILICHU;

c(OpMUPOBAHHOCTh YMEHUHN HCIIOIb30BaTh XUMHYECKYIO CUMBOJIMKY JUIsl COCTaBIICHUS (popmyIt
BEIIECTB M YpPaBHEHUU XMMHUECKUX peakuui, cucremarndyeckyro HomeHkiatypy (IUPAC) wu
TPUBUAIbHBIC HA3BAHUS OTIEIbHBIX HEOPTraHMYECKUX BEIIECTB (YrapHblii ra3, yriaeKuCIbli ra3, aMMHUak,
ramiéHas u3BecTb, HeranéHasi U3BeCTh, MMTHEBAsI COAA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI OMNpPENENATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX
AJIEMEHTOB B COCIUHEHUSX Pa3IMYHOTO COCTaBa, BHUJ XHUMHYECKOW CBs3U (KOBaJCHTHas, WMOHHas,
MeTajin4yeckasi, BOAOPOIHAs ) B COSAMHEHUSX, TUI KPUCTAILTUIECKON PelIETKY KOHKPETHOTO BELIECTBA
(aToMHasi, MOJEKYNspHasi, HOHHAs, METAJJIMYecKas), XapakTep Cpeabl B BOJHBIX PAaCTBOPax
HEOPraHMYECKHUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAATIEKHOCTH HEOPTaHMUECKUX BEIIECTB MO MX
COCTaBy K ONpEEeIEHHOMY KiIacCy/TpynIe COeAMHEHHH (ITPOCThIe BEIECTBa — METAJIbl U HEMETaJLIbI,
OKCHJIbI, OCHOBaHHMSI, KUCTIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICI Neproauueckoro 3akona J{. . Menneneesa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO M TPOrHOCTHYECKYIO (DYHKIIUH;

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh IEKTPOHHOE CTPOCHHE ATOMOB XUMHUYECKUX
anneMeHToB 1-4 mepuonos Ilepumonmyeckoid cucreMbl Xxumuueckux aneMmeHToB Jl. M. Menneneesa,
UCTIONIB3YSl TOHATUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKHE YPOBHH», OOBSICHSTH



3aKOHOMEPHOCTU M3MEHEHMsI CBOWMCTB XMMHUYECKUX JJIEMEHTOB M HUX COCJUHEHUN 10 IEepUoJaM M
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, NMOATBEPKIATh CYILIECTBOBAHUE N€HETUYECKON CBSI3U
MEXK/Jy HEOPraHMYECKMMHU BEUICCTBAMHU C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XHMHYECKUX
peaKuuii;

C(OPMHUPOBAHHOCTh yMEHHS KJIACCH(HIMPOBATH XUMUYECKHE pPEAKUUU TI0 PA3IUYHBIM
npHU3HaKaM (YHUCITy M COCTAaBYy PEarupyrolluX BELIECTB, TEIIOBOMY 3(PQEKTYy peakiuu, H3MEHEHHIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YYaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPAaBHEHHS PEAKIUN pa3IMYHBIX THIIOB, MOJHBIE U
COKpAIEHHbIE YPAaBHEHUS PEAKIMI MOHHOIO OOMEHa, yUYUThIBAsl YCIOBUS, IPU KOTOPBIX 3TU peakLuu
HIYyT 10 KOHLA;

c(OpPMHUPOBAHHOCTh YMEHUIN MPOBOJUTH PEAKIUH, MOATBEPXKAAIONINE KayeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIIECTB, PACMO3HABATh OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUH PpacKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOH peakiuu OT
pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (npunnun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JieXkKallie B OCHOBE
MIPOMBIIIJIEHHOTO MOJTYYEHHs] CEPHOU KHUCIIOThI, aMMHaKa, a Takke cOpPMUPOBAHHOCTD MTPEICTaBICHUN
00 o0UIMX HAyYHBIX MPUHIUIIAX U IKOJOTUYECKHX MPOOIeMax XMMHUYECKOTO MTPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHHUH MPOBOAMUTH BBIYMCIIEHUS C MCIOJIb30BAHUEM IOHATHS «MaccoBast
J0JIs1 BEIeCTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH TIa30B NPH XUMHUYECKUX PEAKIHSIX, MacChl
BElIECTBA UM 00bEMA Ira30B M0 M3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce MM O0BEMY OJHOTO W3
YUYacCTBYIOUIMX B PEaKLUHM BELIECTB, TEINIOBOrO 3(dexra peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS
MaccChl BEIECTB, IPEBPAILECHUS U COXPAaHCHUS SHEPTHH;

chOpMUPOBAHHOCTh YMEHHW COOIOATh TPaBHJIA TIOJb30BAaHUS XUMHUYECKOW TMOCYIONH H
1a00paTOpHBIM 000PYIOBaHHMEM, a TAKXKE NpaBWiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSAMU 10 BBIIIOJHEHHIO JA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHPOBAHHOCTh yYMEHUH IUIAaHUPOBATh M  BBIIOJHATH XUMHUYECKMH OSKCHEPUMEHT
(paznoxeHue NMEpOKCUAA BOAOPOJAA B MPUCYTCTBUU KaTalM3aTopa, OINpPEJeNIeHHE Cpe/bl PacTBOPOB
BEIIECTB C IOMOIIBIO YHHBEPCAJIBHOTO WHAMKATOpA, BIMSHUE Pa3IM4YHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaklMy, peakiMi HOHHOIO 0OMeHa, KaueCTBEHHbIE PEaKIMU Ha Cylb(daT-, KapOoHaT- U
XJIOPU/J-aHUOHBI, HA KATHOH aMMOHMSI, PELICHHE KCIIEPUMEHTAIBHBIX 3aJa4d 10 TeMaM «MeTajsl» u
«Hemeranpl») B COOTBETCTBUU € NPaBHJIaMH TEXHUKH 0€30IaCHOCTHU MPH OOpaIleHU! C BEIIeCTBAMU
U J1abopaTopHbIM 000pPYJOBAHUEM, MPEJICTABIIATh PE3yAbTaThl XUMHUUECKOTO 3KCIEpUMEHTa B Gopme
3allUCH YpaBHEHHUI COOTBETCTBYIOIIMX peakuuil ¥ (OpMYJIUpOBaTh BBIBOABI Ha OCHOBE JTHUX
pE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKU AaHAIM3MPOBATh XUMHUYECKYI0 HH(POpMaIHUIO,
MOJTy4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CpeACTBAa MacCOBOW KOMMYHUKALIUH, IHTEpHET U JPyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII0IAaTh MPaBUiIa SKOJIOTMUYECKH 11€1eCO00pa3HOro NOBEACHUS B
OBITY M TPYAOBOH NEATENBbHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKpYXarollel MpupoaHoit
Cpelibl, 0CO3HABaTh OMACHOCTh BO3/AECHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BELIECTB, IOHUMAs
cmbicnn nokaszarenst [I/IK, mosicHATe Ha mpuMepax CHocoObl YMEHBLIEHHMS W NPEJIOTBPAILEHUS HX
BPEHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKA;

111 00YUaIOIIMXCSI C OTPAHUYEHHBIMH BO3MO>KHOCTSIMU 3/I0POBbsI: YMEHHE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEUIECTB U XMMHUECKUX SIBIICHUN;

IVl CHETbIX M CIA0OBUAALIMX OOYYaIOMIMXCS: YMEHHE HCHOJIb30BATh Pelbe(hHO-TOUCHUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne n/mm HaumeHoBaHue pa3iejioB U TeM NPOrpPaMMbl KoJsimyecTBo yacoB DJIeKTPOHHbIE
Bcero | Koutpoabnsie | Ipaktnueckne | (UH(PPOBEHIE)
padoThI padoThI odpa3oBaTejibHbIE
pecypchbl
Pa3nes 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopust cTpoeHus 3
oprannyeckux coenunennii A. M. bBytieposa
Wroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YrI€eBOIOPOAbI — alKaHbI 2
2.2 HenpenenbHble yrieBo10poibl: aJIKEHbI, aJTKaJUEHbI, alIKMHbI 6 1
2.3 ApomaTHYEeCKHe YTIeBOI0POIbI 2
2.4 [IpupoaHBIE ICTOYHUKH YTIIEBOJIOPOJIOB U MX IepepadboTka 3 1
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. ®eHon 3
3.2 Anwsaerunsl. KapooHoBbie kuciaoTsl. ClioskHbIE dUPBI 7 1
3.3 VYrineBoasl 3 1
Hroro mo pazgeny 13
Paznea 4. A3oTconepskanye opraHnyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 3
Utoro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ‘ IInactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KVIACC

KoumuecTBo yacoB DJIeKTPOHHbIE
uugpoBbie
Ne n/mm HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI KonrpoabHbie | IIpakTuueckue (wiepp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB 3
. 1. MenneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BELECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranms 1
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne T KosinyecrBo yacos Hara JyeKkTpoHHbIE HU(POBLIE
emMa ypoka
n/n Bcero | Kontposbnbie | IlpakTnuec- | M3y4eHHsl oGpazoBaTejbHbIE Pecypehbl
padoThI KHe padoThl

1 | [lpeaver OpraruiecKoil XMMHH, eE BO3HHKHOBCHNC, 1 07.09.2023 | https://resh.edu.ru/subject/29/10/
pa3BHUTHE U 3HAUCHUC

p | leopmi cTpoetits opramieckix coequiermit A. M. 1 0.5 14.09.2023 | https://resh.edu.ru/subject/29/10/
BytiiepoBa, €€ 0CHOBHBIC MMTOJIOKEHHS. BX0THOI KOHTPOJITH
[Ipeacrasnenue o KIacCUPUKALUKA OPTAHUIECKUX

3 BemiecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 21.09.2023 | https://resh.edu.ru/subject/29/10/
TPUBHATBHBIC HA3BAHUS OPTAHWMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1 28.09.2023 | https://resh.edu.ru/subject/29/10/

5 MertaH 1 3TaH — IOPOCTENIINE IPEACTaBUTENN ATTKAHOB 1 05.10.2023 | https://resh.edu.ru/subject/29/10/

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 19.10.2023 | https://resh.edu.ru/subject/29/10/

7 | JTWICH W MPOMILICH — MPOCTEHIIHE MPEACTABHTEH 1 26.10.2023 | https:/resh.edu.ru/subject/29/10/
AJIKEHOB

8 Hpakrieckas pa?om Ne 1. dlonysienne srunena n 1 1 02.11.2023 | https://resh.edu.ru/subject/29/10/
W3yUYEHHE €ro CBOWCTBY

o | Aswaauensi. byranuen-1,3 u merunOyranuen-1,3. 1 09.11.2023 | https://resh.edu.ru/subject/29/10/
[TosrydeHne CHHTETHUECKOTO KaydyyKa M PE3UHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHS,

10 | romoJsioruueckuit psii. AETUIIEH — MPOCTEHIINNA 1 16.11.2023 | https://resh.edu.ru/subject/29/10/
MPEJICTAaBUTEIb AIKHHOB

11 | BeruucneHus N0 ypaBHEHUIO XUMHUUYECKOM peakiuu 1 23.11.2023 | https://resh.edu.ru/subject/29/10/

12 | Apensl: 6eH301 1 TOJIyOJ. TOKCHYHOCThH apEHOB 1 30.11.2023 | https://resh.edu.ru/subject/29/10/

13 | |eHeTHCCKad CBA3L YIICBOA0POLOB, NPHHAIEHAMLIX K 1 07.12.2023 | https://resh.edu.ru/subject/29/10/
pa3IMYHBIM KJIaccam
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MPUPOIAHBIM ra3 u

14 | monyTHbIe He(TAHBIE Ta3bl, HEPTH U MPOTYKTHI €€ 1 14.12.2023 | https://resh.edu.ru/subject/29/10/
nepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB: MPUPOAHBIH ra3 u

15 | monyTHbIe HeTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€ 1 21.12.2023 | https://resh.edu.ru/subject/29/10/

nepepaboTKu
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16 | KonTposbHas paboTa 1o paszneny «YTIeBOJ0POIbD) 1 1 28.12.2023

17 | LIPCACILHEIC OJHOATOMHBIE CIHPTBI: METAHOI H OTAHOI. 1 11.01.2024 | https://resh.edu.ru/subject/29/10/
Bopoponnas cBs3b

18 | MHOroaroMHbIC COHUPTHI: STUJIICHIJIMKOIb U TIIHIICPUH 1 18.01.2024 | https://resh.edu.ru/subject/29/10/

1g | DeHOI: CTPOCHHE MOICKYIIb, (HIHHECKNC H XHMHCCKHE 1 25.01.2024 | https:/resh.edu.ru/subject/29/10/
CBOUCTBA, IPUMCHCHHUC

20 | Anpnreruabl: hopMaIbACTHI U alleTATBICTHT. ALIETOH 1 01.02.2024 | https://resh.edu.ru/subject/29/10/

21 OIHOOCHOBHEIE PEACTLHBIC KAPOOHOBHIC KHCTIOTHI: 1 08.02.2024 | https://resh.edu.ru/subject/29/10/
MYpPaBbUHAs U YKCYyCHasi

pp | paxiieckas pabora Ne 2. «CpojicTsa pacTBopa 1 15.02.2024 | https://resh.edu.ru/subject/29/10/
YKCYCHOM KHUCITOTBI»

23 (reapunoBas i OJICHHOBAA KHCIOTI, KAk NPC/ICTABHTE M 1 29.02.2024 | https://resh.edu.ru/subject/29/10/
BBICIIINX Kap6OHOBI)IX KHUCJIO0T

04 | MplIa KaK COMIM BHICIINX KAPOOHOBKIX KHCIIOT, HX MOIOWICE | 4 07.03.2024 | https://resh.edu.ru/subject/29/10/
JeHCTBHE

o5, | CTMOHBIC SQHPBI KAK NPOM3BOMHBIC KAPOOHOBLIX KHCIOT. 1 14.03.2024 | https://resh.edu.ru/subject/29/10/
IMuaponus cinokHbIX 3(hUpoB

26 | XKupsl: ruApOIU3, MPUMEHEHHE, OHOJI. POJIb KUPOB 1 21.03.2024 | https://resh.edu.ru/subject/29/10/

p7 | YTICBOMbL: COCTaB, kiaccnuianns. Baxneiiune 1 28.03.2024 | https:/resh.edu.ru/subject/29/10/
IPEICTABUTEIIN: TIIF0K03a, DPYKTO3a, caxapo3a

28 | Kpaxman u 1esu110103a KaK IpupoIHble MOJIUMEPbI 1 04.04.2024 | https://resh.edu.ru/subject/29/10/

29 KonrposbHas padota o paszaeny «Kucimopoacoaepxaiiue 1 1 18.04.2024
OpPraHUYECKUE COCTUHECHUS

30 | AMUHBI: METUJIAMHUH M aHWJIUH 1 25.04.2024 | https://resh.edu.ru/subject/29/10/

3] | AMHHOKHCIOTH! Kax aM(OTEPHBIC OpraHiieckhe 1 02.05.2024 | https://resh.edu.ru/subject/29/10/
COCIMHCHUS, UX OMOJIOrHUYecKoe 3HaueHHe. [lenTu bt

32 | benku Kak MpUpOIHBIE BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1 16.05.2024 | https://resh.edu.ru/subject/29/10/

33 Ocrosibie TTOHSATHA XHMIH BRICOKOMOJCKYAPHBIX 1 23.05.2024 | https://resh.edu.ru/subject/29/10/
COCJTMHCHU I

34 OcrosHEIe METO/IbI CHHTE3A BHICOROMOICKYIIPHEIX 1 23.05.2024 | https://resh.edu.ru/subject/29/10/
coennHeHui. [TracTMacchl, KayayKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2.5
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11 KVIACC

Ne Tema ypoka Koamnuectso uacon JuekTpoHHbIe NH(POBLIE
n/n P Bcero KonTpoabnsbie IIpakTHUyeckue o0pasoBaTejbHbIE PeCypPChl
padoThI padoThI

XHUMUYECKUH 3J1eMEHT. ATOM. DJIeKTpOHHAS KOHPUTYpaIus .

1 P Qurypan 1 https://resh.edu.ru/subject/29/11/
aTOMOB

2 XUMUS U 3J0POBBE YEIOBEKA 1 https://resh.edu.ru/subject/29/11/
3aKOHOM€pHOCTI/I U3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB

3 M MX COS/IHCHMI T10 TPYIIIAM H IEPHOJAM. 3HAUCHHE 1 https://resh.edu.ru/subject/29/11/
MEPUOAUYCCKOro 3aKOHa U CUCTEMBI XUMHWYCCKUX 3JICMCHTOB
JI.1. MenneneeBa B pa3BUTUN HAYKU
CTpoeHue BellecTBa. XUMHUUYECKasI CBA3h, €€ BUJILI, MEXaHU3MEI .

4 p m N ’ AbL 1 https://resh.edu.ru/subject/29/11/
00pa3zoBaHus KOBAJEHTHOM CBsi3H. BomopoHas cBs3b
BanentHocTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS. .

5 POOTPHI 1 https://resh.edu.ru/subject/29/11/
BemectBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS
[Tonatue o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUTOUAHbBIE .

6 ¢ P g 1 https://resh.edu.ru/subject/29/11/
pacTBOpbl. MaccoBas J10JIs BEIIECTBA B pACTBOpE
Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX

7 coeMHeHUH. ['eHeTnYeckast CBsI3b HEOPraHMYECKUX BEUIECTB, 1 https://resh.edu.ru/subject/29/11/
pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMuueckux peakiiuii B HEOPraHUIeCKOu 1
OpPraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHHUs MacChl BEILIECTB; .

8 p P m ’ 1 https://resh.edu.ru/subject/29/11/
3aKOH COXPaHEHUs U NPEBPALLECHUS SHEPTUH IPU XUMUYECKUX
peakumsx

KOpocTh peakiui. O0paTuMble peakiiuu. XUMUYECKOe .

9 Crop peaiuii. O0p pearh 1 https://resh.edu.ru/subject/29/11/
paBHOBECHE
[IpakTuueckas pabota Ne 1. «BnusiHue pa3nu4HbiX (akTOpOB . .

10 . 1 1 https://resh.edu.ru/subject/29/11/
Ha CKOPOCTh XUMHUYECKOU PEaKLIUM)
DnektponuTrdeckas auccounanus. [lonstie o BogopoaHoM

11 nokasarene (pH) pactBopa. Peakiuu nonHoro ooMeHa. 1 https://resh.edu.ru/subject/29/11/
['maponn3 opraHuYecKuX U HEOPraHMUYECKUX BEIIECTB
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OxuCAUTENHEHO-BOCCTAHOBHUTEIbHBIC peakiuu. [lorsTre 00

12 . 1 https://resh.edu.ru/subject/29/11/
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

13 KonTpomnsHas padora no pazueny «TeopeTnueckrne 0CHOBBI 1 https://resh.edu.ru/subject/29/11/
XUMHW
Meraiel, ux noJyioxenue B [lepuoauyeckoii cucreme

14 xuMHudeckux anemeHnToB /. V1. MenaeneeBa u 0COOEHHOCTH 1 https://resh.edu.ru/subject/29/11/
cTpoeHust aromMoB. O0mue pusnveckre CBONCTBA METAJIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH sl HATIPSHKEHUH 1 httos://resh.edu.ru/subject/29/11/
METaJIJIOB

16 XI/IMI/I‘I?CKI/I@ CBclﬁCTBa Ba)KHffIHII/IX METAJIOB (IjanHfI, KaJINH, 1 httos://resh.edu.ru/subject/29/11/
KaJIbIIMI, MarHAi, aJIOMUHAN) U UX COCTUHEHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUI 1 https://resh.edu.ru/subject/29/11/

18 XuMHUYecKre CBOMCTBA ITMHKA, JKeJle3a U NX COCTMHCHUM 1 https://resh.edu.ru/subject/29/11/

19 [IpakTueckas pabora Ne 2. "Perienue skcriepuMeHTaIbHBIX 1 https://resh.edu.ru/subject/29/11/
3a7a4 1o teme «Metauiel»"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xuMHuueckux anemeHnToB J[. 1. MenaeneeBa u 0COOEHHOCTH 1 https://resh.edu.ru/subject/29/11/
CTPOEHHS aTOMOB

21 ®u3nYeCKre CBOMCTBA HEMETAIUIOB. AJIJTIOTPONUS HEMETAIJIOB 1 https://resh.edu.ru/subject/29/11/
(Ha mprMepe KUCIIOpoia, cepbl, hhocdhopa U yriaeposa)

22 XHWMHYECKUE CBONCTBA TAJIOTEHOB, CEPhI M KX COCTMHCHUM 1 https://resh.edu.ru/subject/29/11/

23 XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHUM 1 https://resh.edu.ru/subject/29/11/

24 XHWMHYECKUE CBOMCTBA yriiepoja, KpEMHUS U UX COSTUHEHUN 1 https://resh.edu.ru/subject/29/11/

25 [IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCTMHEHUI 1 https://resh.edu.ru/subject/29/11/
O6001enne u cucTeMarr3anus 3HaHui o treme «Hemeramnsn.

26 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKUUN U 1 https://resh.edu.ru/subject/29/11/
TEPMOXUMUYECKHE PACUETHI

27 [IpakTuueckas Pa60Ta No 3."«PemeHHe SKCIIEPUMEHTAJIbHBIX 1 https://resh.edu.ru/subject/29/11/
3anay no teme "Hemeramis"y

28 KonTposnpHas padota o TemaMm «Metamisl» 1 «HemeTtais 1
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HGOpFaHquCKHe 1 OPraHUu4CCKUC KUCIOTHI. HeOpFaHI/I‘-IGCKI/Ie

29 1 https://resh.edu.ru/subject/29/11/
Y OPraHUYECKHE OCHOBAHMS
AmboTepHBIC HEOPTaHUYECKHE U OPTraHMYECKUE COCTUHECHHSL.

30 I'eHeTnyeckas CBsA3b HEOPraHUICCKUX M OPTaHUICCKIX 1 https://resh.edu.ru/subject/29/11/
BEIIECTB
P i i .

31 OIIb XHMHUH B 00€eCTeueHNH SKOJOTUYECKON, YHEPreTUIECKON 1 https://resh.edu.ru/subject/29/11/
Y MUIIEBON O€30MaCHOCTH, PA3BUTHU MEAUITUHBI
IT .

32 peCTaBIeHIT 00 0OmIX HayHHDIX TIPHHIMTIAX 1 https://resh.edu.ru/subject/29/11/
MPOMBIIIEHHOTO MOJYYE€HHS] BAXKHEHIIUX BEIIECTB

33 UYenmoBek B MUPE BEIIESCTB M MATEPHAIIOB 1 https://resh.edu.ru/subject/29/11/
[Tepnoanueckuit 3akoH u Ileproandeckas cucrema

34 xuMmudeckux daeMeHToB JI. Y. MeneneeBa, ux cBs3b C 1 https://resh.edu.ru/subject/29/11/
COBPEMEHHOM TEOPHUEN CTPOEHHUS ATOMOB

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKimoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru






		2023-10-30T11:35:35+0400
	Таиров Иршат Абдрахманович




