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MMOSICHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XxuMuM Ha ypOBHE CpeHEro obmiero oOpa3oBaHMs pa3zpaboTaHa Ha ocHOBe PDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoit @eneparmim», TpeOOBaHHNA K pe3yiIbTaTaMm
ocBoeHHs (hemepambHON 00pa3oBaTeNbHOM MporpamMMmbel cpemHero obOmero o6paszoBanus (POII COO),
mpeAcTaBiIeHHBIX B DenepanbHOM rocynapcTBeHHOM oOpasoBatensHoM craHmapre COO, ¢ yuérom Konnemmmun
mpernogaBaHua ydeOHOro mpeamera «XWMHsS» B 00Opa3oBaTeNbHBIX oOpraHu3ammiax Poccuiickoit Deneparui,
peaNn3yroNnMX OCHOBHBIE 00pa3oBaTelbHBIE IPOTPaMMbI, M OCHOBHBIX TOJIOKeHUH «CTpaTeruu pa3BUTHUS
Bocnutanus B Poccuiickoit denepanmu Ha nepuon g0 2025 rona» (Pacnopsbxenue [IpaButensctea PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY TOJXO/IOB K Pa3pabOTKE MPOTrpaMMbl IO XUMHH, K OIpPEAEICHHIO OOIIei crpareruu oOydeHUs,
BOCIIUTaHMS U Pa3BUTHSI 00YYaAIOIINXCS CpeICTBaMK yueOHoro npeamera «Xumusi» s 10—11 knaccos Ha 6a3oBOM
YpPOBHE cocTaBWiIM KoHLenTtyanbHble mosoxenuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNel, ColepKaHusl,
pe3ysbTaToB OOY4EHHS ¥ TPEOOBAHHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

Xumudeckoe oOpa3oBaHHE, MOMYYaeMOE BBITYCKHHKAMH OOIIE00pa30BaTENbHONW OpPTraHU3ALUH, SBISICTCS
HEOTBEMIIEMOH JaCThIO MX 00pa3oBaHHOCTH. OHO CITy>KUT 3aBEPIIAFOLINM TAIIOM PEANTN3aIMN HA COOTBETCTBYIOIEM
eMy 0a30BOM ypOBHE KIIOUEBBIX EHHOCTECH, MPUCYIIMX LEIOCTHOM CHCTEME XMMHUYECKOTO 00pa3zoBaHHA. OTH
[IEHHOCTH KacaroTCs TIO3HAHUS 3aKOHOB NPUPOIBI, (OPMUPOBAHHS MHPOBO33PEHHS 1 OOIIEH KyJIbTYpHI YeJIOBEKa, a
TaKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIGHHS K CBOEMY 3JI0POBBIO M NPHUPOIHOHN cpenme. Peammsyercs
XuMH4Yeckoe 00pa3oBaHHe OOY4YaIOIIMXCS Ha YPOBHE CpenHero oOmero oOpa3oBaHMs CpENCTBaMH y4eOHOTO
npeaMera «XUMHS», COJEpKaHHE W TMOCTPOEHHE KOTOPOTO OINpPENeNieHbl B INPOrpaMMe M0 XUMHU C Y4ETOM
crenuQrKN HAYKU XUMHH, €€ 3HaYeHUsI B TIO3HAHUH IIPUPOABI M B MaTepUaIbHOM KM3HU OOIIECTBA, a TAKXKE C YUETOM
o01uX 1ie1eld ¥ MPUHIIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEeTHEr0 0011ero 00pa3oBaHus
B Poccuiickoit ®enepannu.

XUMHS KaK 3JIEMEHT CHCTEMbI E€CTECTBEHHBIX HAYK HUIPaeT 0COOyIO pONb B COBPEMEHHOW IMBMIIM3AINH, B
CO3JJaHMHM HOBOM 0a3bl MaTepHaIbHON KynbTypbl. OHa BHOCHT CBOH BKJIaX B (JOPMHPOBaHHE PalMOHAIBEHOTO
HAayYHOTO MBIIUICHHS, B CO3/IaHNE IIETIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IUHCTBE NPUPOABI U
YeJIoBeKa, KOTopoe (OpMUpPYETCS B XUMHUH Ha OCHOBE NMOHMMAaHMS BEIECTBCHHOTO COCTAaBA OKPY’)KAIOIETO MHpa,
OCO3HaHHS B3aMMOCBS3H MEXy CTPOCHHEM BEIECTB, HX CBOWCTBAMH M BO3MOXKHBIMH 00JIACTSMH NPUMEHCHHS.

TecHO B3aMMOJEHCTBYsI C JPYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHMS cTalla HEOThEMIIEMON YacThI0 MUPOBOM
KYJIbTYpBI, HCOOXOAUMBIM YCJIOBHEM YCIICIIIHOTO TPYAa M KH3HH Ka)xJ0ro wicHa obmiecTBa. COBpEeMEHHAS XUMHUS
KaKk HayKa CO3HJarelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha pelleHHe IoOAIbHBIX HpodiieM
YCTOWYUBOTO Pa3BHUTHSI YEIOBEUECTBA — CHIPHEBOW, DHEPTETUYECKOW, MUILEBOH, SKOIOTHUECKON 0e30MmacHOCTH U
OXpaHkbI 3J0POBbS.

B cooTBeTCTBHM ¢ OOIIMMHM LIENSIMH M MPUHIMIIAMH CPEHEro o0Iero oopa3oBaHus COAEpKaHUe IpeIMeTa
«Xumwusi» (10—11 xmacchbl, 6a30BbI YpOBEHb W3YUEHHUSI) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYyYaromMxcsi, HEOOXOAUMYIO MM Uil BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCHEUIHOTO
BKJIFOUCHUS B KM3HB COLIMYMa, IIPOAOJDKEHHS 00pa30BaHNus B pa3INUHBIX 00J1aCTsIX, HE CBA3aHHBIX HETIOCPEICTBEHHO
C XUMHUEH.

CocTaBnsIOMIMA NpeaMeTa «XUMHS» SBISIFOTCS 0a30Bble Kypehl — «Opranudueckas XxuMusi» U «Oomas u
HEOpraHu4yecKass XUMHs», OCHOBHBIM KOMIOHEHTOM COJICP)KAaHHsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH:
crcTeMa 3HaHUH 10 HEOPraHWYEeCKO XMMHUM (C BKIIOUCHHEM 3HAaHWH M3 OOIIel XUMHH) U OPraHHYeCKOH XMMUH.
®dopMHpOBaHUE TAaHHON CHCTEMBl 3HAHWH NPH H3yYEHHH IIpeaMeTa OoO0ecledHBaeT BO3MOXHOCTh PacCMOTPEHHUS
BCEro MHOTr000pa3usi BELIECTB HAa OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUH XHUMHUHU.

CtpykTypa coaepxanusi KypcoB — «Opranmdeckas xumus» u «OOmass u HeOpraHWYecKas XHMH
chopMupoBaHa B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K M3y4YeHHIO Y4eOHOro marepuaia u
00ycioBIeHa HCTOPHYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHWH Ha ONpPEICNEHHBIX TEOPETHUESCKUX YPOBHIX. Tak, B
Kypce OpraHHuecKOi XHMHH BEIIECTBa PacCCMaTPUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUH CTPOCHHUS OPraHMIECKUX
COEIIMHEHUH, a Tak)Ke Ha YPOBHE CTEPEOXMMHUYECKMX M 3JIEKTPOHHBIX IPEACTAaBICHUH O CTPOCHHM BEILECTB.
CaezieHns 00 M3y4aeMbIX B Kypce BEIIECTBAX JIAIOTCS B PA3BUTHHU — OT YIJIEBOJOPOJIOB JIO CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COEJMHEHNH. B Kypce opraHnyeckoi XMMHUH MOJy4atoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHus TEpPBOHAYAIBHBIE MPEACTABICHUS O XMMHYECKOH CBS3M, KJIACCH(UKAIMOHHBIX NMPU3HAKAX
BEILIECTB, 3aBUCMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOH pPeaKIyy.

ITox HOBBIM yTJIOM 3peHHs B IMpeaMeTe « XUMusD» 0a30BOr0 yPOBHS paccMaTpUBAETCs M3yUEHHBIH HA YPOBHE
OCHOBHOTO o00mero o0Opa3oBaHUS TEOPETHUECKHIT Marepuand M (aKTOJIOTHUYECKHE CBEACHHS O BEIIECTBaX W
XUMHYEeCKOH peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHWdecKas XHUMHUS» OOyJarolIiMcs
MPEOCTAaBIACTCS BO3MOXKHOCTH OCO3HaTh 3HA4YEGHHE MEPHOJMYECKOr0 3aKOHA C OONIETeOPEeTHYECKHX U
METOAOIOTHIECKHUX MMO3UINH, TIy0Ke MOHATh HCTOPHYECKOe M3MEHEHHE (DYHKITHIA ATOT0 3aKOHA — OT 0bo0Iaromeit
JI0 OOBSICHAIONIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMH O Ba)XHEWIIMX BELIECTBAaX, MX COCTaBE, CTPOCHUH, CBOMCTBAX WM NPUMEHEHUH, a
TaKKe O XMMHUYECKHX PEaKIMsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NMpPOTEKaHMs AomosHsercs B Kypcax 10 n 11
KJIaCCOB JJIEMEHTaMHU COJCP)KAHMs, MMEIOIIMMH KyJIbTypOJIOTMUECKMH W IPUKIAJHOM XapakTep. OTH 3HaHUA



CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XUMHHU C JPYTMMH HayKaMH, PAacKpBIBAIOT €€ POJIb B NMO3HABATEIBHON U
MPaKTHIECKON NESTEIPHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YB)XKCHHS K TIPOIIECCY TBOPUECTBA B 00IACTH
TCOPUH U MNPAKTHICCKUX NPHIOKEHHH XMMHUH, TTOMOTAlOT BBITYCKHHKY OPHEHTHPOBATHCS B OOINECTBEHHO H
JUYHOCTHO 3HAYMMBIX NPOOIEeMax, CBA3aHHBIX C XUMHEH, KpUTHYECKH OCMBICITMBATh HHPOPMAIIHIO U IPUMEHATH €&
JUIS TIONOJIHEHUS 3HAHMH, PEIEeHNs] MHTEIUIEKTYaIbHbBIX U 9KCIIEPUMEHTANBHBIX HCCIIEN0BATENBCKUX 3a1a4. B nemnom
coJiepykaHne ydeOHOro mpenmera «XHMUs) JaHHOTO YPOBHS HM3Y4EHHS OPHEHTHPOBAaHO Ha (OPMHpPOBAHHE y
00y4Jaromuxcsi MHUPOBO33PEHUECKOM OCHOBBI Ul MOHUMaHHS (GHIOCOPCKUX HIEH, TaKMX KakK: MaTepuabHOe
€/IMHCTBO HEOPTaHWYECKOTO U OPraHMYECKOT0 MUPa, 00YCIIOBJICHHOCTb CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM,
M03HaBAEMOCTb IIPUPOAHBIX SBICHUN MyTEM SKCIIEPUMEHTA U PEIICHHs IPOTUBOPEUHH MEKAY HOBBIMH (paKTaMu U
TEOPETHYECKUMH MPEANIOCHUIKAMH, OCO3HAHUE POJIM XUMUH B PELIEHHH SKOJIOTHYECKHX MTPOOIIeM, a TakxKe IpodiieM
cOepekeHHs DHEPTeTHUECKUX PECYPCOB, CBIPBS, CO3/IaHMsI HOBBIX TEXHOJIOTUH U MaTepHajoB.

B mane penienust 3aa4 BOCIIMTAHUS, Pa3BUTHUS M COLMAIM3ALMH 00YYaIOINXCS IPUHSITHIE IPOrPaMMOM 1O
XMMHUH TIOAXOABl K OINPEACTICHUIO COJIEpKAaHMA W IIOCTPOCHMS IIpeIMeTa IPeayCMaTpHUBaOT (hopMHpOBaHKE
YHHBEPCANbHBIX yIeOHBIX ACHCTBUI, NMEIONINX 0a30BOE 3HAUCHHUE JUIS PA3IMYHBIX BUIOB ACSTEIBHOCTH: PELICHUS
npobJeM, oucKa, aHam3a U 00paboTKu MH(pOpPMANH, HEOOXOIUMBIX IS IIPHOOPETCHHUS OMBITA MIPAKTUIECKOH 1
HCCIIE0BATEIbCKON AEATENBHOCTH, 3aHUMAIOLIEHN BaKHOE MECTO B TIO3HAHUH XMMHUHU.

B mpaxtuke mpemnonaBaHWS XMMHM KaK Ha ypOBHE OCHOBHOTO 00miero o0Opa3oBaHMs, TaK M Ha YpOBHE
cpenHero o0Imero oopa3oBaHus, IIPU OINPEAEICHUH COICPKATENbHON XapaKTePUCTHKH LeNed N3ydeHus mpeaMera
HarpaBjeHUEM MEePBOCTEIICHHONW 3HAYMMOCTH TPAIUIIMOHHO NMpU3Ha&Tcs GopMUPOBaHHE OCHOB XMMHYECKOH HAayKH
KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKO AEeSITEIbHOCTH YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTyphl. C METOIMYECKONH TOUKH 3pEHHUS TaKOW MOAXOJ] K ONpEesICHHIO Lesiel M3ydeHUs MmpeaMera
SIBIISICTCA BIIOJIHE ONPaBAaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUS INIAaBHBIMU LIEISIMH U3y4YeHUs MpeaMeTa « XUMus» Ha 6a3oBoM yposHe (10 —
11 xJ1.) ABISATOTCS:

e  ($opMHpOBaHHE CHCTEMBI XMMHUYECKHX 3HAHMH KaK Ba)KHEHIIEH COCTaBIIAIOIICH €CTECTBEHHO-HAYYHON
KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXkKaT KIFOUEBbIE MOHATHS, (yHAaMEHTAIbHbIE 3aKOHbBI K TCOPHU XUMHH,
OCBOCHHE fA3bIKa HAYKH, YCBOCHHUE ¥ TOHMMAaHHE CYIIHOCTH JOCTYITHBIX 0000NIICHUI MHPOBO33PEHIECKOTO
XapakTepa, 03HaKOMJIEHHE C HCTOPHEN UX Pa3BUTHSI U CTAHOBIICHHUS;

e (GopMHpOBaHHE W DPA3BHTHE NPEICTABICHHH O HAayYHBIX METOAAX IO3HAHWS BEIIECTB M XHMHUYCCKHX
peakuuii, HeOOXOAUMBIX IJIsl IPHOOPETCHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB M XHUMUYECKHX
SIBJIICHUHM, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U IIOBCEIHEBHOM JKU3HH;

®  pa3BUTHE YMEHHI M CIIOCOOOB JIESITENLHOCTH, CBSI3aHHBIX C HAOJIOJCGHUEM U OOBSICHEHHEM XUMHYECKOTO
IKCIIEPUMEHTA, COOJIIO/IEHNEM NPaBHJI 0€30I1aCHOT0 OOpAIEHHs C BEIIECTBAMH.

Hapsny ¢ aTuM, cofepxarenbHas XapaKTepUCTHKA LIeJed U 3a7jad H3ydeHHs IpeIMeTa B IPOrpaMMe Mo XUMUHU
YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C HOBBIMH IIPHOPUTETAMH B CUCTEME CPEHETO 00IIero oopa3oBaHusl.
CeromHst B IIpENOAAaBaHUM XMMHUHM B OONBIICH CTENEHM OTHAETCS INPEINOYTeHHE NPAKTHYECKOW KOMIIOHEHTE
coJiepkaHusl 00ydeHHs, OPHEHTHPOBAaHHOWH Ha IIOJ'OTOBKY BBIITyCKHHKa 00I1€00pa30oBaTeNbHON OpraHU3anny,
BJIaJICIONIEro He HabopoM 3HaHMH, a (PyHKIMOHAIBLHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHSMH aKTHBHOTO
HNOIY4EHHUs 3HAaHUN U IPUMEHEHHs] UX B PEANbHOM KHU3HU IS PEHICHHs] IPAKTUYECKUX 3a]auy.

B cBsI3u ¢ 3THM IIpH W3y4YEeHUH TpeaMeTa «XUMHUD) TOMUHUpYIONee 3HaYeHHe MPHOOPETaloT Takue LEeH 1
3a/1a4H, KaK:

ajanranus oOy4alolMXcs K  YCIOBHSM  JUHAMHYHO  pa3BUBAloLIErocss Mupa, (opMHUpOBaHHE
MHTEJUIEKTyaJbHO pa3BUTON JIMYHOCTH, TOTOBOIl K C€amM00OOpa3oBaHUIO, COTPYJHHYECTBY, CaMOCTOSATEILHOMY
MPUHATHIO TPAMOTHBIX PpeIIeHHH B KOHKPETHBIX JKM3HEHHBIX CHTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHCHNEM;

(hopmupoBaHue y 00YJarOINUXCS KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIINHN ), IMEIONUX YHUBEPCATHHOE
3HAUCHME JUISl Pa3IMYHBIX BUJIOB JEATEIILHOCTH: peleHus pobieM, NMoucKa, aHanm3a U 00paboTku nHdpopMmauuy,
HEOOXOANMBIX JJIsl TPUOOPETEHUsSI OIIBITa JESTENEHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHWU XHUMHH, a
TaKOKe ISl OLICHKH C TTO3MIUI SKOJIOTHYECKOH 0€30M1acHOCTH XapaKTepa BIMSHUS BEIECTB M XUMUYECKHUX ITPOLIECCOB
Ha OpraHK3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BHUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEH O00ydaroIuxcsi:
CIIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpEeTaTh HOBBIE 3HAHWS 10 XUMHH B COOTBETCTBHU C JKU3HEHHBIMH
MOTPEOHOCTSIMH, HCIIOJIB30BATh COBPEMEHHbIE MH(DOPMAIMOHHBIE TEXHOJOTHH JJIs MOWMCKAa W aHANIHW3a y4eOHOU U
HAYYHO-TIOMYJIAPHOH HHYOPMAIIMHA XUMHUYECKOTO COJICPIKAHMUS;

(¢opMupoBaHHE ¥  pa3BUTHE Y OOYYAIONIMXCS AaCCOIMAaTUBHOTO M JIOTHYECKOTO  MBIIUICHUS,
HaOJIIOMaTeNFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOAWMBI, B YAaCTHOCTH, MpH
TUTAHUPOBAHNH U ITPOBEACHUN XUMHYIECKOTO IKCTIEPHUMEHTA;

BOCIIMTaHHE Y 00ydaromuxcst yOeKIEHHOCTH B TyMaHUCTHYECKON HAIIPABICHHOCTH XHUMHUH, €€ BXKHOH pOJIH
B PEIICHNUH IIO0ANBHBIX POOJIEM PallMOHAIBLHOTO TPUPOIOTIONL30BAHUS, TIOTIOJIHEHUS] SHEPTETHYECKUX PECYPCOB U
COXpaHEHHs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEe)KHOTO0 OTHOIICHMS K IPHPOJIE M CBOEMY



3/I0POBBIO, & TAKXKE IPUOOPETEHHSI OIIBITA UCIIOIB30BAHUS MTOJNYYECHHBIX 3HAHUM SISl IPUHSATHS TPAMOTHBIX PEIICHUIH
B CUTYAIIUSX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B y4eOHOM IuTaHEe CpemHero obmero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOrO YpOBHS BXOIUT B COCTaB
npeaMeTHON 06nacTi «EcTecTBeHHO-HAYYHBIE IPEMETHI.

O01ee 9ncITo 9acoB, OTBEAEHHBIX IS U3yUSHISI XUMUH, Ha 0a30BOM YPOBHE CpeIHET0 00II1ero 00pa3oBaHus,
cocraBisieT 68 acoB: B 10 kinacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Hezelo).



COJEPXAHUE OBYYEHUMS
10 KJIIACC
OPITAHUYECKASA XUMMHUS

TeopeTHueckne 0OCHOBBI OPraHUYECKON XUMHUH

IIpenmer opraHnueckoi XuMUM: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJYYEHUU HOBBIX BEILECTB U
MaTepuanoB. Teopus CTpoeHHUs opraHudyeckux coeauHeHud A. M. ByriepoBa, €€ OCHOBHBIE IOJIOKEHHUS.
CrpykTypHble (OPMYJIBI OpPraHMYECKHX BeIlecTB. ['OMoiorus, u3omMepus. XUMHYECKash CBA3b B OpPraHHMYECKUX
COEJMHEHUSX — OJIUHAPHBIC U KPaTHBIE CBA3U.

[IpencraBnenne o kinaccuduKkanuyu OpraHUYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKHX COEIMHEHUH
(cucremaTndeckasl) U TPUBHABHBIC HA3BAHUS BaXKHEHIIINX MIPEICTABUTEICH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCIleprUMEHTaJIbHbIE METOABI HM3YUYCHHS BEIISCTB M WX IPEBpAIleHHI: O3HAKOMIIEHHE C OOpasznamMu
OpraHUYECKUX BELIECTB W MaTepUalaMd Ha HX OCHOBE, MOJEJIMPOBAHHME MOJIEKYJ OpPraHUYECKHUX BELIECTB,
HaOJroIeHUE M ONMCAHNEe JeMOHCTPAIIMOHHBIX OIIBITOB IT0 TPEBPALICHUIO OPTaHWICCKUX BEIISCTB MPH HATPEBAaHUU
(nnmaBeHue, oOyTIIMBaHUE U TOPCHUE).

Yraesogopoasl

AJKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHUECKUH pAl. MeTaH U 3TaH — NpOoCTeHIIne NpeCTaBUTEIHN aJIKaHOB:
(usnyeckre 1 XUMHUYECKUE CBOMCTBA (peakuuy 3aMeleHUs] U TOPEHHs ), HaXOXKICHUE B IPHUPOAE, MOJIyuYeHHE U
MpPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psiA. DTUIEH M NPONMICH — MPOCTEHINNe MPeJCTaBUTENN
AJIIKEHOB: (PU3MUYECKHE U XUMUYECKUE CBOMCTBA (peaKIMy THAPUPOBaHUs, TaIOTeHUPOBAHUS, THIPATALlUH, OKHCIICHHS
U TIOJIMMEPU3aIiN ), TIOTydeHIE U IIPUMECHEHHE.

Anxanuensl: OyragueH-1,3 u metmwiOyranueH-1,3: cTpoeHre, BaKHEHITNE XUMAYECKHE CBOUCTBA (peaKus
nonmMepu3anun). [lomydeHrne CHHTETHIECKOTO KaydyKa U pe3UHEL.

AJKWHBI: COCTaB U 0COOCHHOCTH CTPOCHUS, TOMOJIOTHIECKUH psill. ATICTHICH — IPOCTEHINTUIA MTPpeICTaABUTENb
ANKWHOB: COCTaB, CTPOCHHE, (U3UUECKHE M XUMHUUYECKHE CBOWCTBA (PEaKIHWW THAPUPOBAHUS, TaJOTCHHPOBAHUS,
THIIPATaIIH, TOPEHIS), TIOTyYeHIE U IIPUMECHEHHE.

Apenbl. beHzon: cocraB, crpoeHue, GU3MUECKHE M XMMHYECKHE CBOMCTBA (peakuuu rajJlorTeHUPOBaHHS U
HUTPOBAHUS), MOJyYeHHE U TPUMEHEHHue. Tonyon: cocmas, cmpoenue, uauveckue u XUMUYECKUe CB0UCMEd
(peakyuu 2ano2eHUpOBAHUA U HUMPOBAHUS), NOYUeHUe U npumeHeHue. TOKCHYHOCTh apeHOB. | eHeTHdeckas CBSI3b
MEX[y yTJIeBOI0POIaMH, IPUHAIEKAITUMHE K Pa3InYHBIM KJlaccaMm.

[TpuponHble MCTOYHHUKH YIi1eBOIOpoAoB. Ilpupoanblit Ta3 m nomyTHble HedTsHble ra3bsl. Hedrth n e€
npoucxoxaeHue. CriocoObl nepepaboTku HeTH: NEePEroHKa, KPEKUHT (TepMUYECKUH, KaTaIuTHYECKUI), TUPOIIH3.
IponykTer mepepaboTKH HEPTH, UX IPUMEHEHHUE B MIPOMBIIIUICHHOCTH U B OBITY. KaMEeHHBII yToJb ¥ IPOIYKTH €T0
nepepadoTKH.

OKCIIepUMEHTaIbHBIE METOABI W3y4YCHHS BEIIECTB M WX IPEBpAIlleHHU: O3HAKOMIICHHE C o0pa3namu
TUIACTMACC, KAYIyKOB M Pe3WHbl, koyuiekiun «HedTe» m «YTONb», MomenupoBaHHE MOIEKYN YTIIEBOJOPOJIOB U
TaJIOTeHOIPOU3BOTHEIX, TIPOBEICHIE IPAKTUIECKOH pabOoTHI: IMOTydeHHEe dTHIICHA M N3YYCHUE €r0 CBOUCTB.

Pacuérhble 3agaun.

Brruncinenus o ypaBHEHHIO XUMHUYECKOH peakiuy (Macchl, 00bEMa, KOJMUECTBA HCXOIHOTO BEIIeCTBA MIIH
MPOAYKTa PEakIMy MO H3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO M3 MCXOTHBIX BEUIECTB WM IPOTYyKTOB
peaxium).

Kuciopoaconep:kaniue oprannyeckue coeMHeHUs

IIpenenpHbIe OTHOATOMHBIE CHMPTHL. METaHON W ATAHOJ: CTPOEHHE, (PU3NIECKHE W XHMHUYECKHE CBOWCTBA
(peakumy ¢ aKTHBHBIMH METAJUIAMH, TaJlOT€HOBOJIOPOAAMH, TOPEHHE), IPUMEHEHHE. BOIOpoaHbIe CBSA3N MEXIy
MOJIEKyJIaMU CIIUPTOB. JleiicTBUe MeTaHOa U 3TaHOJIA Ha OPraHU3M YellOBeKa.

MHOT0aTOMHBIE CHUPTHL. JTHICHIJIMKOIb W TIMLEPUH: CTPOEHHE, (PU3NYECKHUE W XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE CO IIEIOYHBIMH METaNIaMH, KaUYeCTBEHHAs! peakuusi Ha MHOTOaTOMHBIE CIUpTH). [lelicTBre Ha
opraHusM uenoseka. [IpuMeHeHue raunepyuHa U STHICHT TUKOIS.

®deHnoxn: cTpoeHne MOJEKYJbl, (U3NUECKHe W XMMHUYecKhe cBoiictBa. TokcnuHoCTh (eHona. [IpuMeneHue
(dhenona.

Anprerunsl U kemoHvl. DopManbAETHII, aleTAIBICTHA: CTPOCHNE, (PU3MUECKHEe M XMMHYECKHE CBOMCTBA
(peakiuu OKMCIICHHUS U BOCCTAHOBIJICHHS, KAUECTBEHHBIE PEAKIINHN), TOTyIeHNE U TPUMEHEHHE.

ORHOOCHOBHBIE TIpeJesbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsT M YKCYCHas KHCJIOTHI: CTPOCHHE,
(bu3nueckre U XUMUYECKUE CBOKUCTBA (CBOMCTBA, O0IIIHE s Kacca KUCIIOT, peaKiusl dTepu(uKaIum), moaydeHue u
npuMeHeHne. CTeaprHOBas U OJICMHOBAsI KUCIIOTHI KaK IPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MBITa Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOLIEE JIeiiCTBHE.

CroxxHble 3(UpBl KaK NMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponu3 cnoxHbIx 3¢upos. XKupsl. ['maponns
*upoB. [Ipumenenue xxupoB. buonorudeckas poib :KUpOB.




YrieBoapl: coCcTaB, KiacCUpUKAIUSA YIIeBOMOB (MOHO-, TU- W TOJIMCaxapuiapl). [roko3a — mpocTermmit
MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHSI MOJEKYNbl, (PU3NYECKHE M XHMHYECKHE CBOMCTBA (B3aMMOACHCTBHE C
runpokcugoM wmenu(ll), oxmcienne amMMuadHBIM pacTBOpoM okcupa cepebpa(l), BocctaHOBIeHHE, OpokeHHE
TIIIOKO3BI), HaXOXKIEGHHE B MHPUPOJE, NMpUMEHeHue, Owonormdeckas poinb. PorocumHre3. DpyKTo3a Kak H30MEp
TIIFOKO3BI.

Kpaxman n memmono3a Kak mpuponHbie moiuMepbl. CTpoeHHe KpaxMana M LeJUToNo3bl. Pusndeckue u
XMMHUYECKHE CBOICTBa Kpaxmaia (THIPOJIN3, KaUeCTBEHHAsl PEaKIys C HOAOM).

OKcnepuMeHTaNbHbIE METOIbI U3YUYEHHsI BELIECTB ¥ UX NPEBPAILCHUI: IPOBEICHIE, HAOIIOAEHHE U OTIMCAHUE
JIEMOHCTPAllMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIIMPTOB (OKHCICHHE
sTaHona okcuaom Meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3amMozeiicTBue rimuepuHa ¢ ruapokcuaom meau(ll)),
IBETHAOB (OKHCIEHHE aMMHUAa4yHbIM pacTBopoM okcuza cepebpa(l) n rumpoxcunom meau(ll), B3ammoneiicTBue
KpaxmaJa ¢ H0I0M), TPOBEJICHUE MTPAKTHUECKOI pabOThI: CBOWCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

PacuéTHple 3amaun.

Boruucnenus o ypaBHEHNIO XUMHYECKOH peaknuu (Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO BEIECTBA HITH
MPOIYKTa PEAKIUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX BEIIECTB MM MPOIYKTOB
peaxnun).

A3zoTcozeprKalie OpraHu4eCKUe COeINHEHNUS.

AMMHOKHCIIOTEI KakK aM(OTEpHbIE OpPraHWYecKHe coeAnHEeHns. Pu3MYeckne M XHMHUYECKHE CBOICTBa
aMUHOKHUCIIOT (Ha IpuMepe mninHa). bruonorudeckoe 3HaueHue aMMHOKUCIOT. [lenTusl.

benku kak npupoHbIe BEICOKOMOJIEKYIISIPHbIE coeAuHEeHUs. [lepBuyHas, BTOpU4Has U TPETUYHAs CTPYKTypa
0eKoB. XMMUYECKUE CBOHCTBA OEJIKOB: THAPOJIN3, IEHATYPALHs], KAUECTBEHHBIEC PEaKIMU Ha OEIIKH.

SKCHepI/IMeHTaHLHLIe METOABI HU3YUCHHA BCUICCTB U UX HpeBpameHHﬁ: Ha6J’IIO)IeHI/Ie n  OIIMCaHHuC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpAaLlUA 0OEeIKOB IIpyu Harp€BaHuu, IBETHBIC pCaKIIUN 6GHKOB.

BbicokoMo1eKyJIIpPHBIC COCIUHEHUS

OCHOBHBIE NOHATHS XUMHH BBICOKOMOJEKYJISIPHBIX COCIUHEHUIl: MOHOMED, TONUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOIMMEPH3alNU, CPEIHAS MONEKyIsipHas Macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOIIMMEPU3ALHs U TIOTHKOHACHCALIHS.

OKCHepUMEHTaNIbHBIE METOABl HM3YYEHHsS BEIIECTB M HX MPEBPALICHUH: O3HAKOMIICHHE C 00pa3namu
HNPUPOJHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanmmzanus MeXnpenIMeTHBIX CBsI3€H IpU M3Y4eHUH OpraHmdeckoil xumuu B 10 Kiacce OCYIIECTBISIETCS
4g€pe3 UCTIOJIb30BAHNUE KaK O6IlII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SIBJIIIFOIIUXCSI CUCTEMHBIMU I
OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYIHOTO IIUKJIA.

OO1111e eCTECTBEHHO-HAYYHBIC IOHSATHS: SIBJICHHUE, HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTE3,
Ki1accuduKanys, NepuoMIHOCTh, HAaOII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJISIIUPOBAHHE.

®dusKKa: MaTepHsl, SHEPTHs, Macca, aTOM, DJIEKTPOH, MOJIEKYJa, SHEPreTUUYECKUI yPOBEHb, BEMIECTBO, TENO,
00BEM, arperatHoe COCTOSTHAE BELIECTBA, (PU3NIECKUE BEINYNHBI U €IUHUIIBI NX U3MEPEHUSL.

Buonorus: xierka, opranmsMm, Ouocdepa, oOMEH BemIeCTB B OpraHusMe, (OTOCHHTE3, OMOJIOTHYECKH
aKTUBHBIC BelecTBa (OSJKH, YTIICBOIBI, JKUPHI, PepMEHTHI).

I'eorpadust: MUHEpaIIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHONOrus: MUIIEBbIE MPOLYKThI, OCHOBBI PAllMOHAIBHOTO IMUTAHUS, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETUYCCKHUE TTpErapaThbl, MATEpHAJIbl N3 UCKYCCTBECHHBIX U CUHTECTUYCCKNX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUSA

TeopeTuyeckue 0CHOBbI XMMUM

XUMHUYeCKUH 31eMeHT. AToM. Slnpo aroma, M30TOIBI. DJIEKTpOHHAsE 000JI0uKa. DHEPreTHIECKHe YPOBHH,
NOAYpPOBHU. ATOMHBIE OpOHTaNH, S-, P-, 0- amemMeHTsl. OCOOCHHOCTH paclpeesiCHHUs IEKTPOHOB M0 OpOUTANIAM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOA0B. DINEKTPOHHASI KOH(UTypanus aTOMOB.

Ilepuonuueckuit 3axkon u Ilepuonnyeckas cucrema xumudeckux anemeHToB [I. U. MenneneeBa. Cas3b
nepuoanueckoro 3akona u Ileproguueckoit cucteMbl xumudeckux anemeHToB J[. . MenneneeBa ¢ coBpeMeHHOM
TEOpHEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMBIX HUMH
MIPOCTHIX M CIOKHBIX BEIIECTB IO IPYIIaM U epruoaM. 3Ha4eHHE IEPHOANIECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBA3b. BUIBI XUMHUECKON CBA3M (KOBAJICHTHAS HETIONAPHAS M MOJISpHA,
MOHHAs, MeTajuInuecKkas). MexaHu3Mbl 00pa30BaHMS KOBAJICHTHON XMMHYECKOH CBs3W (OOMEHHBIH M JIOHOPHO-
aKIenTopHbIN). Bomopoanas cBs3b. BaeHTHOCTE. DeKTpooTpHUIaTenbHOCTh. CTETIeHb OKUCIICHNS. MIOHBI: KATHOHBI
Y aHUOHBI.

BemectBa MONEKyNIIpHOTO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. | HUIIBI
KPHUCTaNINUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT TUIA KPUCTATUIMUECKOM PEIIETKH.



Ilonatne o mucnepcHeIX cucTeMmax. VICTHHHBIE M KOJUIOMIHBIE PAacTBOPBL. MaccoBasi IO BEINECTBA B
pacTBope.

Knaccudukanus HeopraHudecknx coenmHeHuil. HoMeHKIaTypa HeopraHMUecKuX BemecTB. | eHeTmueckas
CBSI3b HEOPraHMYECKUX BEIECTB, MPUHAIJIECKAIINX K PA3INYHBIM KIaccaM.

Xummaeckas peakius. Kimaccupukanus XUMAYECKAX Peaknuii B HEOPTaHUYECKOW M OPraHMISCKOW XUMHH.
3aKOH COXPAaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MTPEBPAIICHHS SHEPIHU IPH XUMHUIECKUX PEaKIHsX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3MuHBIX (QakropoB. OOpaTUMble peakuuu. XHUMHYECKOEe
paBHOBecue. DaKkTopsl, BIUAIOLINE Ha COCTOSIHUE XuMuueckoro pasHoBecus. [Ipunmun Jle HlaTense.

Onektponutnydeckas aucconnarys. CunbHble U cinadble 3J1eKTposuThl. Cpesia BOJHBIX PacCTBOPOB BELIECTB:
KHCasd, HeWTpasbHas, MENI0YHasl.

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIepUMEHTaJIbHbIE METOJAbl U3YyYCHHMs BELIECTB U MX IpeBpalleHui: AeMOHCTpanus Tabuuiy
«Ilepuonnyeckas cucremMa XumMuueckux sieMeHTOB [[. U. MenaeneeBa», u3yuyeHue Mofeledl KpUCTANIMYECKUX
peméTok, HaOIIONCHWE W OMNHMCAaHWE JEMOHCTPAIIMOHHBIX M J1a0OPAaTOPHBIX OIBITOB (Pa3NOXKEHHE INEPOKCHIA
BOJOPOJAa B MPUCYTCTBHH KaTaaU3aToOpa, ONPEAEICHUE CPeIbl PACTBOPOB BELIECTB C MOMOILBIO YHHBEPCAILHOIO
WHINKATOPa, PeakIuy HOHHOTO OOMEeHa), MPOBEICHNE PaKTHIECKONH paboThl «BiusHue pa3nuyHbIX (akToOpoB Ha
CKOPOCTb XUMHUYECKOH PEAKIIUNY.

Pacuérnble 3anaun.

PacuéTbl 10 ypaBHEHUSAM XMMHMYECKUX pEaKLUH, B TOM UYUCIEC TEPMOXUMHUYECKUE PAaCUETBI, pacd€Thl C
HCIIOJIb30BaHUEM MOHATHS «MaccoBasi JOJIS BELIECTBAY.

Heoprannyeckast xXumust

Hewmeramnsl. [Tonoxenue Hemeramios B [Iepuoaudeckoii cucreme xuMudeckux 3seMeHToB J1. 1. Menzaeneesa
U OCOOCHHOCTH CTpOeHHsi aToMOB. dusnueckue CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (Ha mpHuMepe
KHCJIOpo/a, cepsl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAIUIOB (TaJIOT€HOB, CEpBl, a30Ta, ocdopa, yriaepona u KpeMHHUS) U
UX COCTUHEHHNH (OKCHIOB, KHCIOPOACOICPIKAIINX KUCIIOT, BOJOPOAHBIX COSTNHEHHH).

[IpyMeHeHNEe BaXKHENIINX HEMETAIOB U MX COEANHEHHH.

Meramnel. [lonoxenne MeramnoB B [lepuoanueckoit cucreme xumuueckux anemenTos Jl. Y. Menneneena.
OcoOeHHOCTH CTpOEHHS 3JIEKTPOHHBIX 000J0YEeK aTOMOB MeTauioB. OOmme ¢u3udeckne CBOWCTBA METALIOB.
CriaBbl METAJJIOB. DJIEKTPOXUMHUYECKUH ps HAIPSKEHUH METaJlIoB.

XuUMHUYeCKHEe CBOWCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KAJIUK, KaJIbIIUH, MarHUi, alFOMUHNAN, IIUHK, XPOM,
JKeNe30, Me/ib) U X COCTUHEHU.

O6urme crocoObl MOTyYeHUS MeTaIoB. [IpuMeHeHne MeTaJIIOB B OBITY U TEXHHKE.

OKcIepUMEHTaJIbHbIE METOBI M3YUEHHS BEIECTB U MX MPEBpAIllCHUN: W3yuyeHHE KOJUIEKINH «MeTamisl 1
CIUIaBBD», 00pas3oB HEMETaIOB, pELICHHE JSKCIEePUMEHTANbHBIX 3agad, HaONIoJeHNe U  OIHCAaHHe
JIEMOHCTPAMOHHBIX M JJaOOPaTOPHBIX ONBITOB (B3aMMOJAEHCTBUE THIPOKCHIA AITIOMHHHUS C PacTBOPAMH KHCJIOT U
IIeI0YeH, KaueCTBEHHBIE PEaKINU Ha KATHOHBI METAJJIOB).

Pacuérnble 3anaun.

Pacuérpl mMacchl BemecTBa mim 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEaKI[H BEIIECTB, PacuEThl Macchl (00bEMa, KOJIMYECTBA BENIECTBA) IPOIYKTOB PEaKIINH,
€CJIM OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus M KU3Hb

Ponp xuMunm B oOecrmedeHMH HKOJOTHMYECKOW, PHEPreTHUECKOW M MHIEBOH O€30MacHOCTH, Pa3BUTUHU
MeauiuHel. [IoHATHEe 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB M XUMHYECKUX PEaKITHii.

[IpencraBnerns 00 0OIMMX HAYYHBIX TPUHIAIIAX TPOMBIIIICHHOTO MTOTyYeHHUS Ba)KHEHIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEpHalIOB: BaXKHEHIIWE CTPOHUTEIBHBIE MaTepHaibl, KOHCTPYKIMOHHBIE
MaTepHuanbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuanbl Al SJIEKTPOHUKM, HAHOMATEpHalbl, OpraHWYEeCKHE U
MHHEpAJIbHBIE yI00pEHHSI.

XuMHS 1 37I0pOBbE YeJIOBEKa: TPaBmila UCIIOIB30BaHHS JIEKAPCTBEHHBIX IPETApaToB, paBmiIa 0e301acHOTOo
WCIIOJIb30BaHMS TIPENapaToB OBITOBOM XUMHH B OBCETHEBHON JKU3HH.

Me:xnpeaMeTHbIE CBA3U.

Peaymzanust MeXnpenMeTHBIX CBA3eH NpU W3ydeHWH OOIed M HeopraHudeckod xumuu B 11 Kiacce
OCYILECTBIISIETCS Yepe3 NCIOIb30BaHNE KaK OOIMINX €CTECTBEHHO-HAYYHBIX NMOHATHH, TAK W TOHITHH, SIBIISIOMINXCS
CHUCTEMHBIMH JUISI OTJENIFHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO UK.

OO0ume ecTeCTBEHHO-HAy4YHBIE ITOHATHS: HAy4yHBIH (DakT, THIIOTE3a, 3aKOH, TEOPHs, AaHalIW3, CHHTES,
KJaccu(uKaIys, NepuoJuIHOCTh, HAOMIOACHNE, SKCIEPUMEHT, MOICTTHPOBAaHNE, N3MEPEHHUE, BJICHNUE.

Om3mKa: Marepus, SHEPrus, mMacca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TOI, PaJAOAKTUBHOCTH,
MOJIEKyJIa, YHEPreTHYECKUH YpPOBEHb, BEUIECTBO, TENO, 0OBEM, arperaTHoe COCTOSIHWE BEIIeCTBa, (pr3mueckue
BEMYMHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kierka, opraHm3M, 3KocHcTeMa, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI, BUTAMHHBI, OOMEH
BEIIECTB B OpraHu3Me.



I'eorpadust: MuHEpaIsl, TOPHBIE TTOPO/BI, OJIE3HBIE HCKONIAEMBIE, TOIIINBO, PECYPCHI.

TexHOMOTHMA: XUMHYECKAs! NMPOMBIIIIEHHOCTh, METALTYPrHs, IPOMU3BOJCTBO CTPOUTEIBHBIX MaTEpPHAJIOB,
CEITbCKOXO3SICTBEHHOE IPOM3BOJCTBO, IHUINEBAs IPOMBIIUICHHOCTh, (DapMaleBTHUYECKas MPOMBIIUICHHOCTD,
MPOM3BOJICTBO KOCMETHUYECKHX IIPENapaTroB, MPOHW3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHAJOB, 3JEKTPOHHAS
MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEBI I1O XMW HA BA30BOM YPOBHE
CPEJJHEI'O OBIIIET'O OBPA3OBAHI A

JINYHOCTHBIE PE3YJIBTATBI

®I'0OC COO ycranaBnmuBaeT TpeOOBAaHUSA K pe3yiabTaTaM OCBOCHHUS OOYYAIOIIMMUCS TPOTPaMM CpPEIHETO
obmero o0pa3oBaHHs (JIMYHOCTHBIM, METAlpeIMETHBIM U INpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM aiis
pa3paboTKy MUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHMS IIPOTPaMM CPEJHEro O0LIero 0Opa3oBaHus SBISETCS CUCTEMHO-
JIeSITeIbHOCTHBIN MOJIXO.

B cooTBeTCTBHM ¢ CHUCTEMHO-JEATEILHOCTHBIM IIOAXO0J0OM B CTPYKTYpE JIUYHOCTHBIX PE3yIbTaTOB OCBOECHUS
npeaMera «XUMUS» Ha YPOBHE CPETHETO 00LIET0 00pa30BaHMsl BBIICIEHBI CIIEAYIOIINE COCTABISIIOLIHE!

0CO3HaHHE OOYy4alOIMMUCS POCCUHCKON TpakJaHCKONH HAEHTHUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO,
CaMOCTOATENPHOCTH M CAMOOIIPEAEIICHUIO;

HaJIMYMe MOTHBAINH K O0yUCHHUIO;

IIEJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKACHMH JMYHOCTH HAa OCHOBE KIIOUEBBIX LECHHOCTEH H
HUCTOPUIECKHUX TPATUINNA 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOACTBOBAaThCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIUMH IIETOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Yue MpaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPbI U CHOCO6HOCTI/I CTaBUTb LECJIN U CTPOUTH KU3HCHHBIC
IJIaHBbI.

JIM4HOCTHBIE pE3YJIbTaTbl OCBOCHHA MNpe€aAMETa «XUMHSI» JOCTUTalOTCd B CAUHCTBC yH66HOﬁ u
BOCIIMTATEILHOM ACATCIIBHOCTH B COOTBETCTBUM C T'YMAHUCTUYCCKUMH, COLUOKYJIBTYPHBIMH, IOYXOBHO-
HpaBCTBCHHBIMU ICHHOCTAMU U HJCAJIaMU pOCCHﬁCKOFO rpaxXxJaaHCKOTO O6U_IeCTBa, MIPUHATBIMHA B O6IIIeCTBe HOpMaMHu
W TIpaBWIAMH IIOBEJICHHS, CIOCOOCTBYIOIIMMHM IIpOIlEcCaM CaMOIIO3HAHHS, CaMOPa3BUTHS M HPaBCTBEHHOTO
CTAHOBJICHUSI TMYHOCTH O0YJAIOIINXCS.

JInqHOCTHBIE pPE3yNBTATBl OCBOCHHMSA MpeAMETa «XHMHS» OTPaXalT c(HOPMHPOBAHHOCTH OIIBITa
TIO3HABATEJILHOHN M MPAKTHYECKOM NESITEIFHOCTH 00YYAIOIINXCS IO peaM3aliy IPHHATHIX B 00IIECTBE IEHHOCTEH,
B TOM YHCJIC B JaCTH:

1) rpazkaaHCKOro BOCIIMTAHUS .

OCO3HaHMs OOYHYAIOIIMMHKCS CBOMX KOHCTHTYLMOHHBIX INpaB U OOS3aHHOCTEH, YBaKEHHS K 3aKOHY H
MIPaBOTIOPSIKY;

MPEACTABJICHUSA O COLMAIBHBIX HOPMax M MpaBujIaxX MEKINIYHOCTHBIX OTHOIIICHHH B KOJIJICKTHUBCEC,

TOTOBHOCTHU K COBMECTHON TBOPUECKON IEATEIBHOCTH MIPU CO3JaHUN YI€OHBIX POEKTOB, PEIICHUH YIEOHBIX
1 MMO3HABATECJIbHBIX 3a/1a4, BBITTOJIHEHUN XUMHWYCCKUX DKCIICPUMEHTOB,

CIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMeHTHl APYIHX IpU aHaJIH3e
Pa3IMYHbIX BUJOB Y4€OHOW AEATEIBHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHHMS K HCTOPUYECKOMY M HAYYHOMY HACJIEANIO OTEYECTBEHHON XHUMUH;

YBaKEHUSI K ITPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U IIPAKTUYECKOT0 NPUMEHEHHUS XUMHH, OCO3HAHHS TOTO,
YTO JOCTHIKCHUS] HAYKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOJIOIECHUH, KPOIIOTINBBIX SKCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSIHHOTO TPY/a YUEHBIX U MIPAKTHKOB,;

HMHTEPECA M MO3HABATCIBHBIX MOTHUBOB B IMOJYYCHUHN U MOCJICAYIOIIEM aHAIN3¢ I/IH(bOpMaHI/II/I O MePCaAOBBIX
JIOCTUKEHUSAX COBPEMEHHOH OTEYECTBEHHOM XUMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O MMOBEACHU,

CIIOCOOHOCTH OIICHMUBATh CUTYyallMHU, CBA3AHHBIC C XMMHUYCCKHMHU ABJICHUAMHU, U NPUHUMATHh OCO3HAHHBIC
peLIeHusl, OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE MOBEAEHHE W IIOCTYNKM CBOMX TOBApHILNEH € IMO3MIMH HPAaBCTBEHHBIX M
MPABOBBIX HOPM M OCO3HAHHUE MOCIJIEICTBUI 3TUX IOCTYITKOB;

4) hpopMupoOBaHNA KyJbLTYPHI 310POBbSI:

MOHMMaHMs IIEHHOCTEH 370pOBOro M 0Oe30macHoro o0pa3a J>KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

coOmoIeHNs TpaBMJI 0€301TacHOT0 OOpaIIeHHsI C BEIIECTBAMH B OBITY, IIOBCEIHEBHOMN KU3HU U B TPYIOBOM
JIeSITETTBHOCTH;

MMOHUMAaHUA MECHHOCTU MPaBUJI MHAWNBUIAYAJIBHOTO W KOJUICKTUBHOT'O 0e30macHoro TOBCICHUA B CUTyalUAX,
YIPOXAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HaHMSA ITOCIIEACTBUI M HETIPHSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS aNKOT OIS, HAPKOTHKOB, KYPEHH);

5) Tpy10BOro BoCIMTAHUS:

KOMMYHHUKAaTUBHOIM KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKON AEATEIBHOCTH, OOIECTBEHHO TIOJIC3HOM,
TBOPYECKOI U IPYruX BUIAX JNESITEILHOCTH;



YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHWH MPAaKTUYECKUX 3a[ad COLMAIbHON HAINPaBIEHHOCTH (B paMKax
CBOETO Kjlacca, IIKOJIBI);

MHTEpeca K MPaKTHIECKOMY M3YIEeHHUIO Mpodeccuil pa3nuyHOro pojaa, B TOM 4HCIIE HA OCHOBE IIPUMEHEHHS
MPEAMETHBIX 3HAHNH 110 XUMHH;

YBaXKEHUS K TPy, JIOAIM TPYyZa U pe3yabTaTaM TPYAOBOH NEATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIWBHIyaldbHOH TpaekTopuu oOpa3oBaHWs, Oymymiei mpodeccuu u
peanuzanyu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMMH,
MHTEPECOB M IOTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHY€eCKOT0 BOCIIUTAHMS:

9KOJIOTMYECKH LIeJIECO00Pa3HOTO OTHOMIEHHS K IIPUPOJE, KAK UCTOYHHKY CYLIECTBOBAHUS KU3HHU Ha 3eMIIe;

MOHMMaHHMs TIIO0AIBHOTO XapakTepa AKOJIOTHYECKHX NpoOJieM, BIUSHUS KOHOMHYECKHX MPOLECCOB Ha
COCTOSIHUE IPUPOJHON U COLUATIBHOM CpEbl;

OCO3HaHHS HEOOXOJVMOCTH HCIONB30BAHUS JOCTIDKCHUH XUMHHU ISl PEIICHHs BOIPOCOB PALMOHAIBHOTO
MPUPOJONIONB30BAHUS;

AKTUBHOTO HENpUATHS [EUCTBUM, MPUHOCALIMX BpeA OKpyXarolled NpUpONHOM cpene, yYMEHUs
MPOTHO3UPOBATh HEOIATONPHUATHBIEC SKOJOTHIECKUE MOCIEACTBHSA NPEANPHHNMAEMBIX I€HCTBIH U IPEIOTBPAIATh
UX;

HaJM4YUs PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KyJIbTYpHI, OIBITA JESTEIbHOCTH
9KOJOTHYECKOM HalpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHLCA HMHU B HOSHaBaTeHbHOﬁ, KOMMyHHKaTHBHOﬁ u
COLMAILHOW TPAaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO IPOTHUBOCTOSITH HICOJIOTHH XeMohoOuu;

7) HeHHOCTH HAYYHOTO0 MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BHTHS HAyKH H
0O0I1IeCTBEHHOM MIPAKTHUKH;

MOHMMAaHHMS CIEeIU(PHUKN XUMHUHX KaK HayKH, OCO3HAaHHA e€ poiH B (POPMHUPOBAHNH PAllMOHAIBHOTO HAYYHOTO
MBIIIICHHUS, CO3JaHUH LEJIOCTHOTO TPEACTABICHNS 00 OKPY)KAIOIEM MUpPE KaK O €MHCTBE IPUPOBI M YETIOBEKa, B
MO3HaHMH MTPUPOIHBIX 32aKOHOMEPHOCTEH 1 PEIICHNH MPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH IS COBPEMEHHOH NIMBWIM3AIHU: B €€ T'yMaHHCTHYECKON
HaIpaBJIEHHOCTH U Ba)KHOW POJIN B CO3IaHUU HOBOH 0a3bl MaTepHANIbHOH KyIbTYpPBI, PEIICHUHU ITI00aIbHBIX IPOOIeM
YCTOWYHBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHIECCKON, MUIIEBON 1 3KOJOTMIECKOW 0€301macHOCTH, B
Pa3BUTHH MEIUIMHBI, 00ECTIEYCHUH YCIOBHUH YCIIEIIHOTO TPY/ia M 9KOJIOTHIECKH KOM(POPTHOM )KU3HH KaXKI0T0 YeHa
00111eCTBA;

ECTECTBCHHO-Hay‘IHOﬁ rpaMOTHOCTH: TIOHMMaHUA CYIHIHOCTH METOAOB TIIO3HAHHA, HCIOJb3YyEMbBIX B
€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCITOIb30BaTh MOJIy4YacMbI€ 3HAHUA JI aHaliu3a U O6T>SICH6HI/I$[ SIBJICHUI
OKPYXAIOIIer0 MUpa W MPOUCXOAIINX B HEM M3MEHEHUN, YMEHUS JIeNlaTh 00OCHOBAaHHBIE 3aKIIIOUEHUSI HA OCHOBE
Hay4YHBIX (baKTOB 1 UMCIOIUXCA JAaHHBIX C LCJIbIO MOJYYECHUSA JOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITETIPHO HCIIONb30BaTh XUMHYECKHAE 3HAHWS IS PElIeHWs NpoOjieM B peanbHBIX
JKMU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENILCKOM NESITEILHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO00Pa30BaHHIO, K AKTUBHOMY ITOJTyIE€HHIO
HOBBIX 3HAHWH 110 XMMHUH B COOTBETCTBUH C JKU3HEHHBIMH IOTPEOHOCTSMUY;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3iyHbIX chepax nmpodeccnoHaIbHOM NeITeIbHOCTH.

METANPEJIMETHBIE PE3YJIbTATHI

MeranpenMerHble pe3ysbTaTbl OCBOSHMs y4eOHOro mpeamera «XHMUs» Ha YPOBHE CpEIHEro oOIero
00pa3oBaHUs BKITIOYAIOT:

3HaYMMBbIe A7 (DOPMHUPOBAHMS MHPOBO33PECHUS OOYUAIOMIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIpeIMETHEIC)
oO0IIeHayYHbIe TOHSTHS, OTpakKaloIlne IEeJOCTHOCTh HAYYHOW KapTHHBI MHpa M CIENU(UKY METOJOB IO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusl, BEIIECTBO, SHEPT U, SIBIICHHE, ITPOLIECC, CHCTEMa, HaYUHbIH (aKT,
NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HMCCIeJOBaHHE, HAOIIOJeHNE, U3MEPEHUE, SKCIEPUMEHT U
Apyrue);

yHUBepCcallbHble  y4eOHble  gedcTBus  (IO3HaBaTeJbHbIE, KOMMYHHKAaTHUBHbBIE,  pETYJSTHUBHEIC),
obecrnieunBaronre GopMUpoBaHUEe PYHKIMOHAIFHON IPaMOTHOCTH U COLMAIILHOM KOMITETEHIIMN 00yYarolIuXcs;

CHOCOOHOCTh 00yUArOIMKXCA MCIIONB30BaTh OCBOCHHBIE MEKANCIUIIIMHAPHBIE, MHPOBO33PEHUECKIE 3HAHUS
1 YHUBEpCaJIbHBIE YUeOHBIC 1eHCTBHS B IO3HABATEIHLHON M COIMAIBHON MPaKTHKE.

MertanpeaMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJACHHE YHHBEPCAIBHBIMH Y4Y€OHBIMHU I103HABATEIHHBIMH,
KOMMYHUKATUBHBIMU M PETYJISTUBHBIMU JICUCTBHUSIMH.

OBJ1aieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH NMO3HABATEJIBHBIMH A€ CTBUSIMM:

1) 6a30Bble JIOTHYECKHE AeHCTBUSA:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIIPEEIIATh LEIH JeITeNIbHOCTH, 3aJaBasi TapaMeTphbl U KPUTEPUH UX JOCTHIKEHHS, COOTHOCUTD PE3yJIbTaThl
JIeSITEIIbHOCTH C IIOCTABJICHHBIMH LIEJISIMY;



HCIOJIb30BaTh IIPU OCBOCHUM 3HAHUM MPUEMBI JJOTHUYECKOI'O MBIIIJIEHHS — BBIAEJATh XapaKTepHbIe IPU3HAKU
TIOHATHH U YCTaHABJIMBAThH MX B3aMOCBS3b, HCIOIH30BATh COOTBETCTBYIOIINE MOHSATHS U OOBSICHEHHS OTACITBHBIX
(haKTOB U SBICHUIA,

BBIOMpPATh OCHOBAHUS W KPUTEPHUU ISl KIIACCH(UKAIINH BEIECTB M XUMHYECKUX PeaKIliii;

YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY U3Y4aeMbIMU SIBJICHUSIMY;

CTPOHTBH JIOTHYECKUE PACCYKACHUS (MHIyKTUBHBIC, ISTYKTHBHBIC, IO AHAIIOTHUH), BBIIBIIATH 3aKOHOMEPHOCTH
U MIPOTUBOPEUHS B PACCMATPUBACMBIX SBICHUAX, (DOPMYIHPOBATH BHIBOIBI U 3aKITFOUCHHUS,

INPUMEHATh B TIpOLEcCE€ IO3HAHMS, MCIOJIb3yeMble B XHUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
npeoOpa3oBbIBaTh MOJIENBHBIC MPEACTABICHUS — XMMHUYECKHH 3HAK (CMMBOJI) 3JI€MEHTa, XMMHUUecKas (opmya,
YpaBHCHHE XMMHUYECKON pEakIMy — MPHU PEIICHUHM YYCOHBIX MO3HABATCILHBIX M MPAKTUYCCKHUX 3a/1a4, MPUMECHSITh
Ha3BaHHbIE MOJIENIbHBIC TPEJCTABICHUS MJS BBISBICHHUS XapaKTePHBIX MPU3HAKOB H3yYaeMBIX BEIIECTB H
XUMHYECKHX PeaKIHii.

2) 6a30BbIe HcCIeA0BATEIbCKHE TeHCTBUM:

BJIa/IETh OCHOBaMHU METOJIOB HAYYHOI'O IO3HAHMS BEILIECTB U XUMUYECKUX PEAKLIUH;

(opMynHpOBaTE MENH W 3aJa4d HCCICHOBAHUS, WCIIONB30BATH IIOCTABICHHBIE W CaMOCTOSTENBHO
c(hopMyITHpOBaHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHHWA W OCHOBBI IS (POPMHPOBAHUS THUIOTE3BI IO
MPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHMUIA;

BJIAJIETh HAaBBIKAMHU CaMOCTOSATEIbHOIO IJIAHUPOBAHUS U MPOBEIEHUS YUYEHHYECKUX OSKCIIEPUMEHTOB,
COBEpLICHCTBOBATh YMEHHs HAOJIONATh 32 XOJOM IpPOIEcca, CaMOCTOSTENBHO IMPOTHO3UPOBATH €ro pe3yJbTar,
(dhopmynupoBaTh 0000ILEHNST U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH DPE3yJbTATOB HCCICAOBAHUS, COCTABIATH
000CHOBaHHBIIN OTYET O MPOJIEITAHHON padoTe;

nproOpeTaTh ONBIT YICHUIECKON HCCIIeI0BATeIbCKON 1 MPOEKTHON NEesITeIbHOCTH, IPOSIBIATE CTIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITENIbHOMY IOMCKY METOAOB pPELICHUS MPAaKTHYECKUX 3a/ad, MPUMEHEHHIO Pa3IMYHBIX
METOJIOB MIO3HAHUS.

3) pabora ¢ undopmanmei:

OpPUECHTHUPOBATHCS B PA3IHMIHBIX UCTOUYHUKAX MH(POpMAIUH (HaAyIHO-TIOMYISpHAS JIUTEPaTypa XUMUIECKOTO
COJIepKaHus, CIIPaBOYHBIC TTOCOOU, pecypchl IHTepHETa), aHATH3UPOBATh HH)OPMAIIHIO PA3IMIHBIX BHIOB U (popm
MpEICTaBICHMSI, KPUTHUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(hopMynHpOBaTE 3ampPOCHl M TPHMEHSATh pa3IMYHBIC METONBI IIPH MOWCKE W OTOOpe WH(POpPMALNH,
HEoOX0AMMOH IS BBITIOJTHEHUS! y4eOHBIX 33/1a4 OIPEACIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIB30BaHMS HH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHMH M Pa3IMYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTHMAalbHYIO (OpMy mpeicTaBiieHuss HHpoOpMaluu (cXembl, rpaduky,
JMarpaMMBbl, TaOJIUIBI, PUCYHKU U JPYTHE);

UCIIOJNIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA MpU padoTe ¢ XUMHYECKOH WHpOpMaluei: NpUMEHSTh
MEXIIpeIMETHBIC ((PU3MUECKIEe U MaTeMaTHIECKIe) 3HAKH U CHMBOJIEL, (hOpMYJIBI, a00OpeBHATypHl, HOMCHKIIATYPY;

HCIIOJIE30BaTh U Pe00Pa30BhIBATH 3HAKOBO-CHMBOJIIMIECKHE CPEACTBA HATIIITHOCTH.

OBiageHne yHHBepCaJIbHbIMH KOMMYHHKATUBHBIMM JeHCTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0/I¢ JHAIOra H/WIN IUCKYCCHH, BRICKA3bIBATh UJICH,
(hopMyIHPOBATE CBOU MPEAJTIOKECHUS OTHOCUTEIHFHO BBHITIOTHEHUS TIPEAJIOKCHHON 3a]auH;

BBICTYIIATh C MIPE3EHTALMEN Pe3yIbTATOB O3HABATEILHOM JEATENLHOCTH, IOJYYEHHBIX CAMOCTOSTENBHO HIIN
COBMECTHO CO CBEPCTHHKAaMH IIPU BBIIOJHEHHH XHUMHUYECKOTO OJKCIIEPHUMEHTa, MPAaKTHYEeCKOH paboTel MO
HCCIICIOBAaHUIO CBOMCTB M3yYaeMBIX BEIIECTB, peayM3allii y4eOHOTO MpoekTa M (OopMyTHUpOBaTh BBIBOJBI IO
pe3ysbTaTaM NMpOBeAEHHBIX UCCIIEOBAHUN TyTEM COTJIACOBAHUS MO3UIIUN B X01€ OOCYKIEHHs U 0OMEeHa MHEHUSIMHU.

OBJ1aieHNe YHUBEPCAJIBHBIMH PEryJIsiTHBHBIMHU AeiCTBUAMU:

CaMOCTOSTENIFHO TUIAHMPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATEIBFHYIO JCSITEIBHOCTD, ONPENeNsisa e€ el U
3aJjaui, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH MPEANIAracMblil allTOpUTM NEHCTBHH TpH
BBINOJIHCHUH yYCOHBIX M HCCIIENIOBATEIbCKHUX 3aJ1a4, BHIOMpaTh HambOosiee 3(Q(eKTUBHBIA CIOCOO HX pEIIeHHS C
Y4€TOM MOJTYYEHHsI HOBBIX 3HaHUMN O BELIECTBaX U XUMUYECKUX PEAKLIMAX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmeTHBIE pe3yIbTaTHl OCBOCHHUS Kypca «OpraHudecKast XUMISD) OTPaXaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHNI O XMMUYECKOI COCTABISIOMIEH e€CTeCTBEHHO-HAYYHOW KapTHHBI MHUPA,
poNM XUMHHM B TIO3HAHWM SBICHHHA MPHUPOIBI, B (OPMHUPOBAHMU MBIIUICHUS W KYJIbTyphl JHMYHOCTH, €€
(yHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOANMOH ISl peIIeHNs] TPaKTHYECKHUX 337124 U 9KOJIOTHYEeCKH 000CHOBAHHOTO
OTHOIIECHHS K CBOEMY 3JI0POBbIO U IIPUPOJHON Cpee;



BIIafICHNE CHCTEMOW XUMHWYECKUX 3HAHUH, KOTOPas BKJIIOYAET: OCHOBOIOJATAONINE TTOHATHA (XUMUYECKUH
3JIEMEHT, aTOM, 3JIEKTPOHHAs 00O0JI0YKa aToMa, MOJICKYNa, BAJEHTHOCTh, JJIEKTPOOTPHULATEIBHOCTh, XUMHUIECKas
CBSI3b, CTPYKTypHas ¢(opmyina (pa3BépHyTas W COKpamiéHHas), MOJb, MOJSIpHAas Macca, MOJSPHBI O0BEM,
YIJIEPOIHBIN CKeneT, (PyHKIHOHATIbHAS TPYNIa, PaguKal, U30MEpHs, H30MEPHI, TOMOJIOTHYECKUI PsJ, TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOJ M a30TCOAEpIKAIIHNE COCAWHEHHS, MOHOMEp, IIOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COETMHEHMS); TEOPHH U 3aKOHBI (TEOPHs CTPOSHHS OpraHndecKux BemecTB A. M. byrieposa,
3aKOH COXPaHEHMs MAacCChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHMUS,
JeXxalue B OCHOBE MOHMMAaHHS NPUYUHHOCTH U CHCTEMHOCTH XMMHYECKUX SIBJICHHUH, (PaKTOIOrnuecKre CBEJACHUS O
CBOMCTBaX, COCTaBe, MOJYYECHHH M OC30IIACHOM HCIHOJIBb30BAaHWHM BAXKHEHIIMX OPraHUYECKHX BEILIECTB B OBITY H
MPaKTUYECKOM NesITeIbHOCTH YETI0BEeKa;

c(OpPMUPOBAHHOCTh YMEHUI BBHISBIATh XapaKTepHbIC NMPU3HAKU TOHATUH, yCTAHABINBATH X B3aHMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATUS IPU ONUCAHMM COCTaBa, CTPOEHMSI M TPEBPAIEHUH OpraHMYecKHux
COCTUHCHUM;

c(OpPMUPOBAHHOCTE YMEHHH HCIIOIB30BaTh XUMHUYECKYIO CHMBOJHUKY JUIS COCTABICHHS MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHO) (GOPMYII OpraHMYECKIX BEUIECTB U YPAaBHECHUH XUMHUCCKUX PEaKIliii,
M3TOTaBINBATh MOJEIN MOJIEKYJI OPTaHUYECKHUX BEIIECTB TS HILUTIOCTPALIMH UX XMMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAIC)KHOCTh M3YUYEHHBIX OPTaHMYECKHX BEIIECTB IO MX
COCTaBY U CTPOCHUIO K ONPEeNEHHOMY KIAaCCy/TPpyIIe COeTUHEHHHN (YIIIeBOJOPO/IbI, KUCIOPO M a30TCOEpIKaIIHe
COCAMHCHUSA, BBICOKOMOJICKYJIAPHBIC COG}II/IH@HI/IX), JaBaTb MM Ha3BaHUA II0 CHCTEMaTHYCCKOM HOMCHKJIaTyp¢C
(IUPAC), a Takxe MPHUBOAWUTH TPUBHAJbHBIE HA3BAHUs OTIEIBHBIX OPraHMYECKUX BEIIECTB (STHJIEH, MPOIMUIIEH,
allCTWICH, ITUJICHTIIUKOJb, TIHIEPUH, (EHON, (OpMalbICrull, alueTaabJCr I, MYypPaBbHHAs KHCJIOTa, YKCYCHas
KHUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEapUHOBAsI KUCJIOTA, TJII0K03a, PPYyKTO3a, Kpaxmal, IIeJUT0II03a, TIIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OINPENCISATh BHIBI XHMHYECKOH CBSA3M B OPraHWYECKUX COCIMHEHMAX
(onmHApHBIEC U KpaTHBIC);

c(OpPMUPOBAHHOCTh YMEHMS IPUMEHATH IIOJIOXKEHHS TEOPHM CTPOCHUS OpraHMYecKux BemecTB A. M.
BytnepoBa 1ist 00bSACHEHHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MAacChl
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3MUECCKHE M XMMHYECKHE CBOMCTBA
TUIINYHBIX PEICTaBUTENEH Pa3InUHbIX KJIACCOB OPraHMUECKUX BEIIECTB (METaH, 3TaH, 3THICH, IPOIIIICH, alleTUIICH,
oyranuen-1,3, metunOyraauen-1,3, O€H30/, METaHOJ, 3TAHOJ, TUJICHIJIUKOJb, TJIUIEPHH, (DEHOJ, areTanbaerusl,
MypaBbHHAs M YKCYCHasl KHCIOTHI, TJIFOKO3a, KpaxMmall, IIeJUTI0J03a, aMUHOYKCYCHasl KHCJIOTa), WIITIOCTPHPOBATH
TFCHCTUYCCKYIO CBA3b MCKAY HUMU YPABHCHUSAMHU COOTBETCTBYIOIIHUX XUMHUYECCKHUX peaKHI/Iﬁ C HCIIOJIB30BAHUECM
CTPYKTYPHBIX (hOpMYIT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTePH30BaTh HCTOYHUKH YTIIEBOAOPOIHOTO ChIPhs (He()Th, IPUPOAHBIN ra3,
YTOJIb), CHOCOOBI NX MEepepadOTKH 1 MPAKTUYECKOE MPUMEHEHHE TPOIYKTOB IEPEPadOTKH;

c(OPMUPOBAHHOCTh YMEHHUII INPOBOAWTH BBIUMCICHUS II0 XMMHYECKHM YpaBHEHMSAM (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOHBIX BEIIECTB W MIPOYKTOB PEAKIIN);

c(OPMHUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOW 3HaHWMII 00 OCHOBHBIX METO/AaX HAYYHOTO IO3HAHM,
UCTIONIb3YEMbIX B XUMHH NPU U3YUYEHHH BEIIECTB M XUMHYECKUX SBJICHUN (HaOtoieHne, I3MepeHHe, SKCIIepUMEHT,
MO}ICJ’IHpOBaHHe), HCIOJIB30BaTh CHCTEMHBIC XHUMHWYCCKUE 3HaHUA MJIA TPUHATHA peHIeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEHICCTBAMU U UX IIPUMEHCHUEM

c(hOPMHPOBAHHOCTh YMEHHUI COOJIIOJATh MpaBHiia IMOJb30BAHUS XMMUYECKOH MOCYIO0W M J1aDOpATOPHBIM
00opyoBaHUEM, a TaKKe MpaBwiia 0OpalleH!sl ¢ BENIECTBAMHA B COOTBETCTBUU C MHCTPYKIMSIMH TI0 BBITIOJTHEHUIO
71a00PATOPHBIX XUMHUYECKHX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHHWH ITAHUPOBAaTh M BBINOJHATH XUMHYECKHH OKCIEPUMEHT (TIpeBpalleHus
OPTaHMYECKMX BEIECTB IPHU HarpeBaHMH, ITOJydeHHE ITHICHA U M3YYEHHE ero CBOMCTB, KAUeCTBEHHBIE PEAKIUH
OpPTaHWYECKMX BEIIECTB, JCHATypalMs OEJKOB IPH HArPEBAaHHUM, I[BETHBIC PEaKIMU OEJIKOB) B COOTBETCTBHHU C
NpaBHJIAMH TEXHUKN 0€3011aCHOCTH P 0OpalleHUH C BEIECTBAMHU 1 J1a00PaTOPHBIM 000pyI0BaHHEM, TIPEJICTaBIISATH
pe3ysbTaThl  XMMHYECKOTO SKCIEepUMEHTa B (OpMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX pPEaKIUd |
(hopMyITHpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YNIHTAaTOB;

c(OPMHUPOBAHHOCT YMEHUI KPUTHYECKH aHAIN3WPOBATh XHMHUUYECKYI0 HH(OPMAIHIO, MOITydaeMyro H3
Pa3HBIX HCTOYHUKOB (CpeCcTBa MaccoBor MH(opMary, IHTepHET U APYyTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOIOAATh MpaBUiia IKOJOTHYECKH IIeIECOO0Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOW NEATENHFHOCTH B IIENIAX COXPAHEHUS CBOETO 3I0POBBS M OKPYXKAIOIIEH MPHUPOJHOM Cpensl, 0CO3HABATh
OITIAaCHOCTh BO3HCﬁCTBHﬂ Ha JXMBBIC OPTraHU3MbI OHpeIIeHéHHBIX OpPraHNM4YE€CKUX BEHICCTB, ITIOHNMAasA CMBICJI ITOKa3aTCIIA
ITJK, moscHATh Ha MpUMEpax CIOCOOBI YMEHBIICHUS M MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSA HAa OPTaHU3M
4eJI0BEKa;

JUIst O0YYaIOIIUXCSl ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHE NPUMEHSTH 3HAHUSI 00 OCHOBHBIX
JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB M XMMUUECKHX SIBJICHHI;



UL CHeNbIX W CIabOBUIAMIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIB30BaTh PEIbe(HO-TOYCUHYIO CHUCTEMY
o6o3nauennit JI. bpaiins ais 3anucn XuMuIecKux GopMyd.

11 KJIIACC

IIpeameTHBIE pe3yabpTaThl OCBOCHUS Kypca «O0mas 1 HeopraHudecKast XUMHSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH NPEJCTABJICHUI: 0 XUMHYECKOH COCTABIISIIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUDA,
poNMM XMMHU B TIO3HAHWM SIBJICHUH MNpUPOABI, B (OPMUPOBAHMHM MBIINIICHUS M KYJIbTYpbl JIMYHOCTH, €€
(hyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOANMOH ISl peIIeHNs] TPaKTHYECKHUX 337124 U 9KOJIOTMYEeCKH 000CHOBaHHOTO
OTHOIICHHS K CBOEMY 3[JOPOBBIO U IIPUPOIHON CpELE;

BJIaJICHUE CHCTEMOW XUMHMYECKUX 3HAHUH, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAONINE TIOHATHS (XUMUYECKUH
JNIEMEHT, aTOM, HM30TOM, S-, P-, O- 3MeKTPOHHBIC OpOWMTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJSIPHBIA O0BEM,
BAJICHTHOCTh, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHCICHUS, XHMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAs,
METaJUTMIECKasi, BOJOPOAHAs), KPUCTAJUINYECKas PEMIETKa, THIIBI XUMHUIECKUX PEakIHi, pacTBOP, 3IEKTPOJHUTEL,
HE3JIEKTPOIIUTHI, 3JEKTPOIUTHIECKAsT AUCCOLUAIINS, OKHUCIHTENb, BOCCTAHOBHUTEID, CKOPOCTh XUMUYECKON PEAKIIUH,
XMMHYECKOE PaBHOBECHUE); TEOPUH M 3aKOHBI (TEOPHSI SIEKTPOIUTHIECKON TUCCONMANNY, IEPHOANIECKUH 3aKkoH /1.
. MenneneeBa, 3aKOH COXPaHEHHUS] MAacChl BEIIECTB, 3aKOH COXPAHCHMS U NPEBPAICHUS SHEPTUHU TIPH XUMHUUECKUX
peaKIisix), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHUMHH, MHPOBO33PEHUCCKHE 3HAHUS, JEXKAIIHe B OCHOBE
MOHUMAaHHMS TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHHH, (JaKTOJIOTHYECKHE CBEJICHUS O CBOIMCTBAxX, COCTaBe,
MOJy4YeHUH W 0e30MacHOM HCHOJIB30BAHUM BAKHEHIIMX HEOPraHMYECKHX BEIECTB B OBITY W IPaKTHYECKOIl
JIeSITEIIbHOCTH YeJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUI1 BBISBIATh XapaKTepHbIe NPU3HAKK TOHATHH, YCTaHABIUBATh X B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHS IIPH OTIMCAHUM HEOPraHMYECKUX BEILIECTB U MX NMPEBpaIlCHHH;

c(OpPMHUPOBAHHOCTh YMEHHH HCHOIB30BaTh XUMUYECKYI0 CHMBOJIMKY TSI COCTABICHHS ()OPMYI BEIIECTB H
YpaBHCHHI XUMHYECKUX peakinii, cucremMarndeckyto HomeHknatypy (IUPAC) u TpuBranbHBIC HA3BaHHUS OTACTBHBIX
HEOPraHMYECKHX BEIECTB (YrapHbIN ra3, yriaeKHCIbli Ta3, aMMHaK, TaléHas U3BeCTh, HeTaméHast H3BeCTh, TNThEBast
coJia, IUPUT U JIpyTHE);

c(OpPMUPOBAHHOCTE YMEHHH OIPEACNIATh BAJCHTHOCTh M CTEHECHb OKHCIICHHS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBA, BUJ XUMUYECKON CBSI3H (KOBAJECHTHAs, HOHHASI, METAIIMYECKas, BOLOPOIHAs) B
COCIMHEHUSIX, THUIl KPHCTAJUIMYECKONW PpEIIETKH KOHKPETHOTO BEIIEeCTBa (aTOMHas, MOJIEKYJIspHas, HOHHas,
METaUTMYeCcKasi), XapakTep Cpe/ibl B BOAHBIX PACTBOPaX HEOPraHMYECKUX COEANHEHUIT;

c(OPMHUPOBAHHOCTh YMEHHUI yCTAHABIMBATh MTPHUHAUIC)KHOCTh HEOPIraHUUECKUX BELIECTB 110 MX COCTaBY K
OIpe/IeIEHHOMY KJIacCy/TpyIiie COeMHEeHUH (IPOCThIe BEUIeCTBA — METAJUIBI U HEMETaJUIbl, OKCH/IbI, OCHOBAHUSI,
KUCIIOTBI, aM(OTEPHbIE TUAPOKCHIBI, COJIH);

c(hOPMHPOBAHHOCTh YMEHHH paCKphIBaTh CMBICA THepuoguueckoro 3akona JI. WM. MenzaeneeBa wu
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U ITPOTHOCTHIECKYIO (DYHKINH;

c(OpPMUPOBAHHOCTH YMEHUH XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX 3JIeMeHTOB 1—4
neprojioB [lepronuueckoil cucTeMbl XUMUYecKHX dmemeHToB 1. M. MeHneneeBa, HCHONB3ys MOHATHA «S-, P-, d-
3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKHIE YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHNUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M MX COEIMHEHHMH 1O mepuojaam u rpymmnam Ileproandeckoit cucteMbl XuMuueckux 3iementos 1. U.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOWCTBA HEOPIraHUUECKUX
BEILECTB Pa3IMYHBIX KJIACCOB, MOJTBEPKAATh CYIIECTBOBAHHE T'€HETHUECKON CBS3M MEXIY HEOPraHHYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHNUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIHI;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(DUIIMPOBATh XMMUUECKHE PEAKIMU 0 PA3IMYHBIM HpPU3HAKaM (YHCITy
COCTaBY pearkpyrolinX BEIIECTB, TEIJIOBOMY 3((eKTy peakiud, U3MEHEHHUIO CTElNeHEeil OKUCICHHUS DJIEMEHTOB,
00paTUMOCTH peaKlMy, yYacTHIO KaTalu3aTropa);

c(OPMHUPOBAHHOCTH YMEHHUI COCTABISTh YPABHEHMS PEaKkIMi Pa3IMYHBIX THIIOB, MOJHBIE ¥ COKpalIEHHbBIE
ypaBHEHHS PeaKMii HFOHHOTO OOMEHa, YUUTbIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEAKIMH HIYT JI0 KOHIa;

c(OPMUPOBAHHOCT YMEHHH INPOBOJWUTH PEAKIMH, MOATBEPXKIAIONINE KayeCTBEHHBIH COCTaB Pa3IMYHBIX
HEOPraHMYECKHX BEIIECTB, PAaclO3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOUIME B BOJHBIX pacTBOPax
HEOPraHNYECKHUX BEIECTB;

c(OPMUPOBAHHOCTh YMEHUH paCKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBHUTENLHBIX —pPEaKIni
MOCPE/ICTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCa ATHX PEaKIUiA;

c(OPMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PpEaKkIMd OT pPas3In4HBIX
(hakTOpOB; XapaKkTep CMEIICHHs XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHET0 Bo3aeicTBus (npuHuui Jle
[[Tarenne);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XUMUYECKUE IPOLIECCHI, JISKAIHE B OCHOBE MPOMBIIIUIEHHOTO
MOJTy4EeHHs CEPHOI KHCIIOTBI, aMMHaKa, a Takke cOpMHPOBAHHOCTH IIPEJICTABICHHH 00 00X HAYYHBIX NPUHINIIAX
Y 9KOJIOTMYECKHUX MPOo0IeMax XUMHYECKOTO IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHHH ITPOBOANTH BBIYHCIICHNUS C UCIIOIB30BAaHUEM MOHSTHUS «MaccoBasi 1OJIsI BEIIECTBA
B pacTBOpe», 0OBEMHBIX OTHOMICHUI Ta30B MPH XUMHUYECKUX PEAKIHIX, MACChl BEIIECTBA MIM 00BEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MIM 00BEMY OZHOTO M3 yYacCTBYIOIIMX B PEAKIUH BEIIECTB, TEIIOBOTO
3¢ dexTa peaknnuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, MPEBPALICHIUS U COXPAHEHMS SHEPTUH;

c(OpPMUPOBAHHOCTE YMEHHH COOJIONATh NMpaBWJIA MONB30BAHUS XUMHYIECKOW MOCYIOH M 1abopaTOpHBIM
000pyIOBaHUEM, a TAKXKE IpaBHiIa OOPAICHNS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMH IO BBIOJTHEHHIO
Ja00PaTOPHBIX XUMHUUYECKHUX OTIBITOB;

c(OpPMUPOBAHHOCTH YMEHUI IIJIAHUPOBATH U BBIMIOIHATH XUMHYECKUI IKCIIEPUMEHT (pa3JioyKeHUE TIEPOKCH I
BOJIOPOJia B IPUCYTCTBUM KaTaIU3aTOpa, OMPEAETICHUE CPeabl PaCTBOPOB BELIECTB C MOMOILBI0 YHHBEPCATIHLHOIO
MHJMKAaTOpa, BIMSHHUE DPA3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHYECKOW pEeaklMW, peaknud HOHHOTO OOMeHa,
KaueCTBEHHbIE pEakUH Ha cyiabdar-, KapOOHAaT- M XJIOPHUA-aHWOHBI, HAa KaTHOH aMMOHHMs, pEIIeHHUE
SKCHEpUMEHTANbHBIX 3afauy Mo TemMaMm «Mertamnsl» U «Hemeramnsl») B COOTBETCTBUH C NpaBHJIAMH TEXHUKU
0e30MacHOCTH TIpH OOpAaIIeHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM 00OpYIOBaHHWEM, MPENCTABIIATH PE3yIbTATHI
XMMHYECKOTO HKCIIEPUMEHTa B (popMe 3alMCH ypaBHEHHH COOTBETCTBYIOLINX PEAKIUH M (OPMYIHPOBATH BBHIBOIbI
Ha OCHOBE 3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTE YMEHHMH KPUTHUYECKH aHAIM3MPOBATH XUMHYECKYIO HH(OPMAIHIO, MOIYy4acMylo U3
Pa3HBIX HCTOYHHUKOB (CPEACTBa MacCOBOM KOMMYHHUKaLuH, IHTEpHET U APYTHX);

c(OpPMUPOBAHHOCT YMEHHUI COONIOAATH NMpaBMIJIA 3KOJIOTHMYECKU II€IeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYAOBOH NEATENBPHOCTH B IIETSIX COXPAHEHHUS CBOErO 3J0POBBS U OKpYXarollell MpHUpOIHOIl cpeibl, 0CO3HABaTh
OMAaCHOCTh BO3/ACHCTBHS Ha JKMUBBIE OPTaHHU3MbI OIPECNEHHBIX BELIECTB, MOHMMAas cMbIca mokazaTtens ITJK,
MOSACHATh Ha TpUMepax CIOCOObI YMEHBIICHHS M TPEAOTBPAIICHUS MX BPEIHOTO BO3JEHCTBHA Ha OpPraHU3M
YeJI0BEKa;

JUId 00y4aroIuXcs ¢ OTPaHNYEHHBIMHI BO3MOYKHOCTSIMH 3/10POBBS: YMEHHE IPUMEHSTh 3HaHUA 00 OCHOBHBIX
JIOCTYIIHBIX METOJaX TO3HAHUS BEUIECTB U XUMHUYECKHX SIBICHUI;

JUIL CIIENBIX W CIHa0OBUAAIIMX OOYYAIOIIMXCS: yYMEHHE HCIIOJB30BaTh PENbe(HO-TOUCUHYIO CHCTEMY
o6o3nauennit JI. Bpaiins ans 3anmcn XuMudecKux GopMyd.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosuuecTBo yacoB
Ne HanmenoBaHnme pa3aesioB H TEM NPOrpaMMbl KoHTpoJabHble MpakTuueckue JJICKTPOHHbIC (HPPOBLIC)
n/n Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3gen 1. TeopeTnyeckue 0CHOBbI OPraHMYeCKOl XUMHH
11 [Ipeamer opranudeckoi xumuu. Teopusi cTpoeHus 3
opraHuyeckux coeauHenuid A. M. bytieposa
Hroro no pasnery 3
Paspea 2. YrieBoaopoabl
2.1 | IlpenenmpHBIC YTIACBOIOPOIBI — AITKAHEI 2
29 HemnpenenbHble yriaeBog0pObL: alKeHbI, alKaJHeHbI, 6 1
QJIKUHBI
2.3 | Apomarudeckue yriieBOIOPOIBI 2
24 [IpuposHbIE HCTOYHUKH YTIIEBOAOPOJOB U UX 3 1
nepepaboTKa
Hroro no paszmery 13
Paznen 3. Kucjioponcoaep:kamue opranuieckue coenHeHust
3.1 | Crupter. ®enon 3
3.2  Aunpaerunsl. KapooHoBbie KUCTAOTHI. C0KHBIE 3(UPBI 7 1
3.3 YraeBousl 3 1
HWroro no paznmery 13
Pasnen 4. A3oTconep:kaniyue opraHudecKue coelMHeHus
41 ‘ AMuHBI. AMUHOKHCIIOTHL. benmkn 3
Hroro no pasgeny 3
Paspnes S. BbicOKOMOJIEKYISIPHbIE COCAMHEHUS
51 ‘ ITnactmaccel. Kayuyku. BonokHa 2
Hroro no pasgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2




11 KJIACC

KoanuecTBo yacon

Ne HaumeHnoBaHue pa3iesoB U TeM NPOrpaMMbl KOHTpO.IbHBIE IpakTHuecKHe JuiekTpoHHbIe (LHdpPOBHIEL)
n/n Bcero o0pa3oBaTebHbIE PeCypchl
padoTsI padoTsI
Pa3gen 1. TeopeTnyeckue 0CHOBbBI XUMHH
Crpoenue aTomoB. Ilepuoauueckuii 3akoH u
1.1 | Ilepuoauyeckasi cucTeMa XuMUUECKUX dnmeMeHToB /1. 1. 3
Menneneena
1.2 | CrpoeHue BemecTBa. MHOr00OOpa3ue BEIIeCTB 4
1.3 | XuMudeckue peakiiun 6 1 1
HUroro no paznmery 13
Pa3nen 2. Heopranuyeckasi XuMus
2.1 | Mertamibt 6 1
2.2 | Hemertamibl 9 1 1
2.3 | CBs3b HEOPraHMYECKHX U OPraHUUECKHUX BEIIECTB 2
Hroro no paznmery 17
Pa3nen 3. Xumus u JKu3Hb
3.1 ‘ XUMHUS U )KU3Hb 4
HWroro no pasueny 4
OBILIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHUE

10 KJIIACC
N Koanvecrso yacon DJIeKTPOHHBIEe NH(POBLIE
n/-n Tema ypoka Beero Konrpoanubie IpakTuyeckue o0pa3oBaTe/bHbIE
pa6oThI padoThl pecypcbl
1 | IIpeamer opraHm4YecKOl XUMUH, €€ BOSHUKHOBEHHE, PAa3BUTHE 1 3HAUCHNE 1 EH@I_HOTeKa LIOK
ttps://myschool.edu.ru/
2 Teopus cTpoeHus opranuueckux coequHeHuit A. M. bytneposa, e€ ocHOBHbIE 1 bubnuorexa [TOK
MOJIOXKEHHS https://myschool.edu.ru/
3 [peacraBnenune o KiaccuduKauy OpraHuuecKux BeriecTs. HomMeHkatypa 1 bubnunorexa [JOK
(cucremarnueckasi) ¥ TPHBHAIBbHBIC HA3BAHUS OPTAaHUYECKUX BEIICCTB https://myschool.edu.ru/
4 | AnkaHbl: COCTaB ¥ CTPOCHHE, TOMOJOTUYECKHUN Psift 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/
5 | MertaH u 3TaH — NpOCTEHIINe IPEICTABUTEIN aIKaHOB 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/
. bubnunorexa [JOK
6  AJKEHBI: COCTaB M CTPOCHHE, CBOHCTBA 1 https:/. /mvsch%ol.e du.ru/
7 | DTuieH U NpONuieH — MPOCTEHIINe MPEeICTaBUTENN aIKEHOB 1 EH@]_HOTeKa LIOK
ttps://myschool.edu.ru/
8  Ilpaxtuueckas pabora Ne 1. «IlosydyeHue 3TUIIeHa ¥ U3yYEHUE €r0 CBOWCTBY» 1 1 E’[Ptlggzonff/ls(ghlj(())li du.ru/
9 Anxanuensl. Byraanen-1,3 u metunOyraguen-1,3. [lonydeHne CHHTETHIECKOTO 1 bubanorexa [TOK
Kay4dyKa ¥ Pe3UHbI https://myschool.edu.ru/
10 AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHIECKHUH Psl. ALleTHIICH — 1 Bubnuorexa IIOK
MPOCTEHIINI MPEICTABUTENh ATKHHOB https://myschool.edu.ru/
11 | BeruucneHus Mo ypaBHEHHIO XUMUYECKOH peaKknn 1 BH6H,HOTeKa LIOK
https://myschool.edu.ru/
12 | Apewnsl: 6eH30.1 ¥ TONTy0)I. TOKCHYHOCTH apEHOB 1 E;Igg;;(;;s:ghlcl)c?li duru/
13 | T'enernyeckast CBS3b YII€BOIOPOJIOB, MPUHAJIEIKAIIUX K Pa3IMYHBIM KiIaccam 1 BH6H_HOT6Ka LIOK
https://myschool.edu.ru/
14 [TpupoHbIe NCTOYHHUKH YTIIEBOIOPOOB: IPUPOIHBIH I'a3 U MOMyTHBIE HETIHbIE 1 bubnnorexa [JOK
rasbl, HepTh ¥ IPOAYKTHI €€ mepepadoTKH https://myschool.edu.ru/
15 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB: IPUPOJHEIH ra3 M MOMTyTHRIE HE(PTIHBIC 1 bubamoreka [JOK
ra3el, HeTh U MPOIYKTHI €€ TIepepabOTKH https://myschool.edu.ru/
16 | KonrponbHas paboTa 1mo pasaeny «YTiIeBoa0pOabh» 1 1 bubmorexa HOK

https://myschool.edu.ru/
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bubaunorexa [JOK

17 | IlpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJ U 3TaHOJ. BomopoaHas cBsi3b 1 https://myschool.edu.ru/

18 | MHOTOaTOMHBIE CHUPTHI: STHICHTITUKOIb U TIUICPUH 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/

19 @DeHOI: CTpOeHNE MOJICKYJIIBI, PH3HYECKIE U XUMUUECKHE CBOICTBA, 1 Bubmmorexa IIOK
TIPUMECHEHHUE https://myschool.edu.ru/
20 | Anpaeruapl: GOpPMAaNIbACTU U alleTANbICTUA. AIICTOH 1 Eggglflﬁsgsh%ai du.ru/

21 = OgHOOCHOBHBIE IpeesIbHbIE KapOOHOBBIE KHCIOTHI: MypaBbUHAsl U YKCYCHAs 1 EH@]_HOTeKa LIOK
ttps://myschool.edu.ru/
22 | Ipaktuueckas padorta Ne 2. «CBoiicTBa pacTBOpa yKCYCHOH KHCIOTBD» 1 Eggg%%igghljai duru/

23 CreapuHOBas M OJICMHOBAS! KUCIIOTHI, KaK MPEACTaBUTEIHN BBHICIINX KapOOHOBBIX 1 Bubmmorexa [IOK
KUCJIOT https://myschool.edu.ru/

24 | MbUia Kak COJIH BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIeHCTBHE 1 Enbmzorexa LIOK
’ https://myschool.edu.ru/

o5 CroxHbIe 3(HUPBI KaK TPOU3BOIHBIC KAPOOHOBBIX KACIOT. [ MAPOIIN3 CIIOKHBIX 1 bubaunoreka [JOK
3¢hupoB https://myschool.edu.ru/

26 | Xupsl: ruapon3, IPUMEHEHUE, OHOIOTHIECKast POIIb JKAPOB 1 EH@I_HOEKE‘ LIOK
ttps://myschool.edu.ru/

27 YraeBompl: cocTaB, KiiaccupuKaIys. BaxxHel e npeacTaBUTENH: TIII0K03a, 1 bubarorexa [JOK
¢bpykro3a, caxaposa https://myschool.edu.ru/

28 | Kpaxmaut u 1eJuTi0103a KaK IPUPOIHBIC TOJIUMEPHI 1 EH@]_HOTeKa LIOK
ttps://myschool.edu.ru/

29 KonTponbHast pabota no pazaeny «Kuciaopoaconepkaiiie opraHndecKue 1 bubaunoreka [JOK
COCIMHEHUSD» https://myschool.edu.ru/
30 | AMUHBI: METHJIAMUH U aHHUJIHH 1 Eggg;ﬁ;iggh%?li du.ru/

31 AMMHOKHCIIOTHI KaKk aM()OTEpHbIE OpPraHUYECKHE COSTUHEHHS, UX 1 bubanorexa [JOK
ouonornyeckoe 3HaueHue. [lentuast https://myschool.edu.ru/

32 | Besku Kak MPUPOIHBIC BHICOKOMOJICKY/SIPHBIC COSIUHCHHUS 1 EH&I_HOTeKa 10K
ttps://myschool.edu.ru/

33 | OCHOBHBIC NOHATHS XMMUHU BEICOKOMOJICKYJISIPHBIX COCITUHCHUIN 1 BH6H_H0TeKa L1OK
https://myschool.edu.ru/

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coeaquHeHu. [lmacTtmaccsl, 1 Bubnuoreka [TOK
Kay4yKH, BOJIOKHA https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KJIACC

KoanuecTBo yacon

DJieKTpoHHbIe UG pPOBbIe

Ne
/ Tema ypoka KounrtposabHbie Ipakrnueckue o0pa3oBaTesibHbIE
/i Bcero
padoThI padoThl pecypcesl
1 XuMugeckuit 3eMeHT. AToM. DIeKTpOHHAS KOH(DUTYpanus aTOMOB 1 bubmmorexa [IOK
' ) p P https://myschool.edu.ru/
2 Iepuonuueckuii 3axoH u [leproandeckas cucTeMa XUMHYCCKUX 3JIEMEHTOB J1. 1 bubnuoreka [TOK
. Menpaeneesa, HX CBS3b C COBPEMEHHOMN TCOPHEH CTPOCHHUSI AaTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH M3MECHEHUS CBOMCTB XMMUYCCKHUX JIEMEHTOB U UX
N bubnuotexa LIOK
3 COEIMHEHUH 10 TPYMIaM U TepruoiaM. 3HaueHHEe MePHUOUIECKOT0 3aKOHA U 1 .
https://myschool.edu.ru/
CUCTEMBI XUMHYECKUX 21eMeHTOB JI.J1. Menneneesa B pa3BUTUM HAyKU
4 CrpoeHne BemecTBa. XUMHYIECKast CBA3b, €€ BUIBI; MEXaHU3MBI 00pa30BaHUS 1 bubamorexa [JOK
KOBAJICHTHOM CBsi3u. BogopoiHast cBsi3b https://myschool.edu.ru/
5 BanentHocTh. DnexTpooTpuniatenbHocTh. CTeneHb OKUCIeHus. BeniecTBa 1 Bubmmorexa [IOK
MOJICKYJISIPHOTO U HEMOJICKYIISIPHOTO CTPOCHHUSI https://myschool.edu.ru/
6 [ToHsTHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIC U KOJUIOUIHBIC PACTBOPHI. 1 bubnuorexa [TOK
MaccoBas 107151 BEIIECTBA B PACTBOPE https://myschool.edu.ru/
7 Knaccubukarus 1 HOMEHKJIATypa HEOPTaHUUECKUX COCTHHCHUI. 1 bubanoreka [JOK
[eHeTHYECKas CBA3b HCOPTAHUYECKUX BEIICCTB, PA3IMYHBIX KIACCOB https://myschool.edu.ru/
Knaccudukaius XuMUYeCKUX peakliuii B HEOPraHUYECKON U OpraHu4ecKOon
puxan peaxit p P bubnuorexa [IOK
8 XUMUH. 3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHMsI U 1 .
https://myschool.edu.ru/
MPEBPAICHHS YHEPTUHU MPH XUMUICCKUX PEAKITHIX
9 Ckopoctb peaknuu. OOpaTHMBIE peakni. XUMUIECKOEe PaBHOBECHE 1 bubmorexa [IOK
p peaktiin. Lbp PeaKIHH. P https://myschool.edu.ru/
10 [paxTryeckas padbora Ne 1. «BrustaHre pa3nudHBIX (aKTOPOB HAa CKOPOCTh 1 1 Bubmmorexa [IOK
XUMHYECKON PEaKITIimy https://myschool.edu.ru/
DnexTponuTHueckas gucconuanus. [lonsatue o BomopoaHoM mokaszarene (pH
11 aCTB(f) a. Peakiun I/IJSHHOFI; 06HMeHa T'naponns OHFEHSIIGCKHX u (PrY 1 bubnnorexa LOK
p pa. - HAp p https://myschool.edu.ru/
HEOPTraHMYECKHIX BEIICCTB
12 OKHCITUTENLHO-BOCCTAHOBUTENbHBIC peakiiuu. [ToHsATHE 00 dIEKTPOIH3e 1 bubamorexa [JOK
pacIulaBOB M PacTBOPOB COJIEH https://myschool.edu.ru/
13 | KourpoasHas padora no paszeny «TeopeTH4ecKrue OCHOBBI XUMUH» 1 1 Eubmzorexa LIOK
P p P y p https://myschool.edu.ru/
Mertamiel, ux nonoxenue B [leproandeckoit cucreMe XUMHUYECKUX DIIEMCHTOB
14 | JI. 1. MenzneneeBa u 0COOCHHOCTH CTpOeHUsS aToMOB. OO01ine Gpusndeckue 1 Eubmzorexa LIOK
" P ' https://myschool.edu.ru/
CBOWCTBa METAJIJIOB
N . Bubmuorexa [TOK
15 | CruiaBel METAIUTOB. DICKTPOXUMHYCCKHIA PSIJT HAIIPSDKCHIA METAJIIOB 1

https://myschool.edu.ru/
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XUMHUYECKHE CBOMCTBA BaKHEHIIINX METAJUIOB (HATPUH, KAIUN, KaJIbIHH,

bubanorexa [JOK

16 . o N
MAarHuii, aNfOMUHUN) U UX COCANHCHHI https://myschool.edu.ru/
17 = XuMundeckue CBOMCTBA XpOMa, MEN U UX COCANHEHNH bubmorexa LIOK
poMa, MeA A https://myschool.edu.ru/
. N Bbubnnorexa [JOK
18 | Xumuueckue CBOMCTBA LIMHKA, JKeJIe3a M MX COETUHEHHI .
https://myschool.edu.ru/
19 [Ipakrryeckas padora Ne 2. "PerieHne sKkcrepiMEHTANBHBIX 33/1a4 IO TEME bubnunorexa [JOK
«Metautbiy" https://myschool.edu.ru/
20 Hewmerannel, ux nonoxenue B [lepuoanueckoil cuctemMe XUMUYECKUX bubanorexka [JOK
anemenToB JI. . MeHzeneeBa 1 0COOEHHOCTH CTPOCHHUSI AaTOMOB https://myschool.edu.ru/
21 Om3nuecKue CBOMCTBAa HEMETAILIOB. AJUIOTPOITHS HEMETAIUIOB (HA IIpUMepe Bubmmorexa [IOK
KHCIIOPOa, cepbl, pocdopa u yriaepoaa) https://myschool.edu.ru/
. N bubanoreka [JOK
22 | XuMHYECKHE CBONCTBA raJloTeHOB, CEPHI U UX COCANHEHUH )
https://myschool.edu.ru/
23 = XumHveckue CBOWCTBa a30Ta, pocodpa 1 UX COCUHEHUI Brbmmorexa [1OK
’ p https://myschool.edu.ru/
24 = Xumudeckue CBOWCTBA YIiepoja, KpEMHUS U UX COCIMHEHUI bubmmorexa [IOK
yrIepond, kp https://myschool.edu.ru/
N N bubarorexa [JOK
25 | [IpumeHeHMe BayKHEHIINX HEMETAIIOB M UX COSIMHEHUN )
https://myschool.edu.ru/
26 O06001eHne U cucTeMaTr3arus 3HaHnil 1o teme «Hemeramisly. Berancinenus bubarorexa [TOK
M0 YPaBHEHUSIM XUMHUUYECKHUX PEAKIHI U TEPMOXUMHUYECKUAE PACUETHI https://myschool.edu.ru/
27 IIpaxTudeckas pabora Ne 3. «Perenue skcriepuMEHTANbHBIX 3a7a4 110 TeMe Bubnuorexa IIOK
"Hemeraisl"» https://myschool.edu.ru/
Bubnuorexa IIOK
28 | KonrpounbHas padota 1o temam «MeTamib» U «Hemeraibiy ) 1
https://myschool.edu.ru/
29 Heopranuueckue u opranuueckue kuciaotsl. Heoprannueckue u opranudeckue bubnnorexa [JOK
OCHOBaHUs https://myschool.edu.ru/
30 AmdoTepHbIe HEOpraHMIECKNe U OpraHuuecKe COeTMHeHHs. | eHeTnyeckas bubnnorexa [JOK
CBSI3b HCOPTaHMYECKUX M OPTraHUYCCKUX BEIICCTB https://myschool.edu.ru/
31 Ponb xumuu B 00ecrieueHuN SKOJIOTHIECKOM, YHEPTETHUECKOMN 1 MUTIIEBOM Bbubnuoreka [IOK
0e30MaCHOCTH, Pa3BUTUH MEIUIIUHBI https://myschool.edu.ru/
32 [IpencraBnerns 00 00IMMX HAYYHBIX TPUHIAIIAX MPOMBIIIJICHHOTO MOTYYESHHUS Bu6mmorexa [IOK
BAKHEWILIUX BEIIECTB https://myschool.edu.ru/
Bbubaunorexa [TOK
33 | YenoBek B MHpE BEILIECTB U MaTepUajioB

https://myschool.edu.ru/
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| bubanorexa [JOK

34 | O06o0uieHue U cucreMaTu3alys 3HaHUi 1 https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 3 \
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI U151 YYEHUKA
Xumusi, 10 kmace: yueOHUK Juist 001eo0pa3oBaTesIbHBIX OpraHu3anuii: 6a3oBsiid yposens / O.C. 'aOpuensiy,
N.T". Octpoymos, C.A.CnankoB — Mocksa : «IIpocBemnienue»
Xummnsi, 11 kiace: yueOHUK Juist 001ieo0pa3oBaTesIbHbIX Opranu3anuii: 6a3oBsiid ypoens / O.C. 'aOpuernsy,
N.I". Octpoymos, C.A.CnankoB — Mocksa : «IIpocBerienue»

METOJUYECKHUE MATEPHAJIBI JJIS1 YUUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIsicoBa «Xumus Meromuaeckoe mocodue — 6a30BbIid ypoBeHbY - M.: JIpoda 2022
TOZ.

2. O.C.T'abpuensa, .I'.OctpoymoB, «O0mas XuMust B TeCTax, 3afadax, ynpaxaeHusx. 11 kmace» — M.:
Hpoda, 2023 rox.

3. O.C.T'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 kmace: KoHTponbHBIE 1 pOBEpOUYHEBIE pabOTH
K yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIeicoBa, A.I".Beenenckas «Xumust 11 knacc: HacronbHast KHUATA [T YIUTEIISI.
Yacts 1 — M.: ipoda, 2019 roz.

5. O0.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HacTonpHas KHUTa IS YIUTEIISD».
Yactp 2 — M.: [lpoda, 2022 rogx.

6. O.C.I'abpuens, I1.B.Pemeros, .I'.OctpoymoBa «3aiauu o XMMHH U CHOCOOBI UX pelieHusD - M.:
«dpoday, 2021rox.

7. B.I'. leancoBa «Xwumus 11 xinacc moypounsie tiansl o yaeOnuky O.C.I'abpuensana, I'.I".JIsicoBoi» -
Bonarorpag» Yuurens 2018roa.

8. M.A.Ps6osa, Y .10.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximace», - M.: Dx3amen, 2019r.

9.9. 0.CT'abpuenss, N.I".octpoyMoB «XMMHUYECKHIA SKCTIEpUMEHT B 1mKoue 11 kmace»; - M.: [Ipoda. — 2019
roJ.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenurenanupiehttp://www.chemnet.ru T'azeta «Xumusn» u cailt ist yautens «5 uny Ha ypOK XUMHID»
http://him.1september.ru Equnas komnekiust LIOP: IpeamMeTHast KOMTEKITHS « X AMHES
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIICPUMEHTBI: XUMUSL.

Komrexuust Poccuiickoro 061ieo0pa3oBarensHOro moprana

http://experiment.edu.ru AJIXUMUK: caiir JL.YO. AnmuxbepoBoit

http://www alhimik.ru Bcepoccuiickast onumiuaia mkoJIbHUKOB 0 XUMHUU
http://chem.rusolymp.ru Opranuueckast XuMusi: SIEKTPOHHbIN YIeOHUK JUTS CPEIHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: JIEKTPOHHbIH yIeOHHK

http://www hemi.nsu.ru OTKpbITEIA KoMTeK: XUMUS

http://www.chemistry.ru JluctaniimoHHast OJTMMITHA/A 110 XUMHUH: TEJIEKOMMYHHKAITHOHHBIH
00pa3zoBaTeNbHBIN MPOEKT



HOPMbI 1 KPUTEPUU OHEHUBAHUA

OueHuBaHMe YCTHOTO OTBETa y4Yaluxcst

OtMmerka "'5" craButcs B citydae:
1. 3HaHuUs, NTOHUMaHHUS, TTyOUHBI YCBOCGHUS 00y4alomuMcs Bcero 00bEMa NporpaMMHOTO MaTepHana.
2. YMeHHs BBIICIATH INIaBHbIE MIOJIOKEHUS B H3yYEHHOM MaTepHaie, Ha OCHOBaHUH (DaKTOB U IIPHMEPOB
0000111aTh, IeNaTh BHIBOABI, yCTAHABINBATh MEXKIIPEMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, TBOPUECKH
IIpUMEHSET NOTY4YCHHbIE 3HaHNU B HE3HAKOMOM CUTyallHH.
3. OrcyTcTBHE OMIMOOK ¥ HEJOYETOB P BOCIIPOU3BEICHUH U3yYEHHOT0 MaTepralla, IpU YCTHBIX OTBETaX
YCTpaHEHHE OTAEIBHBIX HETOYHOCTEH C TIOMOIIBIO IOMOTHUTEIBHBIX BOIIPOCOB YUUTEIS, COOIIOICHNE
KYJbTYpBI YCTHOM peuH.
Otrmerka "4":
1. 3HaHME BCETO U3YUEHHOTO MIPOTPaMMHOTO MaTepHaa.
2. YMeHHH BBIIENATH TTIaBHBIC TIOJIOKEHHUS B U3ydICHHOM MaTepHale, Ha OCHOBAaHUH (haKTOB U IPHMEPOB
000011aTh, JeIaTh BEIBObI, yCTAHABINBATh BHYTPHIIPEAMETHBIC CBSI3H, IPUMEHSTh ITOTyUCHHBIC 3HAHUS Ha
MIPAKTHKE.
3. HeznauurenbHble (HerpyOble) OMIMOKK 1 HENOYETHI IPH BOCIIPOM3BEACHUH U3yYEHHOT0 MaTepuaa,
coOJTI0/ICHIEe OCHOBHBIX IIPAaBMJI KYJIBTYPHI YCTHOI peun.
Otmerka "3" (ypoBeHb IIPEICTABICHUN, COUETAIOIINXCS C 3JIEMEHTAMU HAYYHBIX MOHATHI):
1. 3HaHME ¥ YCBOSHHE MaTepHala Ha YPOBHE MUHUMANbHBIX TPEOOBaHUI POrpaMMBI, 3aTpyIHEHUE IPU
CaMOCTOSATEJIEHOM BOCIIPOU3BEACHUH, HEOOX0IUMOCTh HE3HAYUTEIbHOM MOMOIIM MPETIo1aBaTeNs.
2. YMeHue paboTaTh Ha ypOBHE BOCHIPON3BEACHHS, 3aTPYIHEHNUS IIPH OTBETAX HA BUION3MEHEHHbIEC BOIIPOCHL.
3. Hanmnune rpy06o#t ommOKy, HECKOJIBKUX HETPYOBIX P BOCIIPOU3BEACHUH U3YIEHHOTO MaTepraa,
HE3HAYUTEIIbHOE HECOOIIOJEHNE OCHOBHBIX IIPaBHJI KYJIBTYPhI yCTHOM pedH.
Ormerka "2":
1. 3HaHMe ¥ ycBOEHNE MaTepraa Ha ypOBHE HI)KE MUHHUMAJIBHBIX TPEOOBAHUH IIPOTPAMMBI, OTJEIbHbIE
NPE/ACTaBICHUS 00 U3YyYEHHOM Marepuare.
2. OTcyTCcTBHE YMEHHH paboTaTh HAa YpOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHH IIPU OTBETaX Ha CTaHJapTHHIE
BOTIPOCHI.
3. Hannune HECKONBKUX TPYOBIX OIIMOOK, OOJIBIIOTO YKCiIa HErPYObIX NPH BOCIIPOU3BEACHUH U3yYEHHOTO
MaTepHasa, 3HaYUTeIbHOE HECOOII0ICHNE OCHOBHBIX NMPaBMII KYJIbTYPbI YCTHOH peun.

OueHka BBINOJHEHNs MPaKTHYeCKHUX (J1a0opaTopHBIX) padoT.

OrtMmerka "5" craBuUTCS, €CIIU YUEHUK:

1) IpaBMIIEHO OIIPEAEINI IIETh OIIBITA;

2) BBIIOJIHII paboTy B TOJHOM 00BbEME ¢ COOII0JeHneM HEe0OX0IMMOI MOCIIeI0 BATEIbHOCTH IPOBEICHUS
OTIBITOB ¥ H3MEPEHHH;

3) caMOCTOSITENBEHO U PAIIMOHAIBHO BRIOpA M IOATOTOBMII JUIA OIbITa HE0OX0AnMOe 000pyoBaHue, BCE
OTIBITHI TIPOBEJT B YCIIOBUSIX M PeXHUMax, 00eCIIeunBAIOIIHX MTOJYYEeHHE PE3yIbTaTOB U BBIBOJIOB C HAHOOJIbIIEH
TOYHOCTBIO;

4) Hay4yHO rpaMOTHO, JIOTHYHO ONHCall HAOIIOIeHHs U COPMYJIMPOBAII BEIBOABI U3 OMbITA. B mpencraBieHHOM
OTYeTe MPAaBUIBHO U aKKypaTHO BBIIIOJIHMI BCE 3AIMCH, TAOJIUIIBI, PUCYHKH, IpaUKH, BEIYUCICHUS U CAeal
BBIBOJIBI;

5) mposBIIsieT OpraHN3alMOHHO-TPYJOBBIE YMEHUsI (II0ZIep/KUBAET YHCTOTY pabodero Mecra 1 MopsiioK Ha
CTOJIE, YKOHOMHO MCHOJIB3YET PACXOHBIE MAaTePHAJIbI).

7) 9KCHEPUMEHT OCYIIECTBIISIET 10 TUIAHY C YIETOM TeXHUKH 0€30IacCHOCTH M MPaBHJII paboThl ¢ MaTepuaiaMu 1
000pyIOBaHUEM.

Otmerka "'4" craBHUTCS, €CIIM YYESHUK BBIITOJIHUI TpeOoBaHNUs K oueHke 5", HO:

1. OIIBIT IPOBOAMII B YCIIOBHUSIX, HE 00ECIIEUMBAIOIINX JI0CTATOYHOI TOYHOCTH N3MEPEHNUH;

2. uiy ObUIO TOTMYIIEHO JBA-TPY HEIOYETa;

3. unm He Oosiee OTHOM HEeTrpyOoii OMMOKN M OJJHOTO HEJ0YeTa,

4. NNy SKCTIIEPUMEHT MPOBEICH HE MOJTHOCTHIO;

5. WK B OIIMCAaHUH HAOJIOAEHUH U3 OMBITA JOMYCTIII HETOYHOCTH, BEIBOJBI CJIENIaT HETIOTHEIE.

Otmerka "3" cTaBuUTCS, €CIIN YICHHUK:

1. mpaBMUIIBHO OMPEAEIHII IETh OTBITA; PA0OTY BHIOIHAET MPABHIFHO HE MEHEE YeM HAIlOJIOBHHY, OJTHAKO
00BEM BBITTOJIHEHHOH YacTH TaKOB, YTO MO3BOJISIET OIYYUTh IPaBUIIbHBIC PE3YJITATHI M BBIBOJBI 110
OCHOBHBIM, NPUHIIMIIHAIEHO BayKHBIM 33j1a4aM paOoThl;

2. wiu noa0bop o0opynoBaHus, 00bEKTOB, MATEPHAIIOB, a TAKXKE PabOTHI 110 HaYaIly OITBITa MIPOBEJ C IIOMOIIBIO
YUHTEIIS; WM B XOJI€ IPOBEJICHUS OIIbITA ¥ M3MEPEHHUH ObLIH JOMYIIEHbI OIMOKH B OTTMCAaHNH HAOIIOACHHH,
(OpMyITHPOBAaHUN BBHIBOJIOB;



3. OIBIT IPOBOAWICS B HEPAMOHAIBHBIX YCIOBHUSIX, YTO MPHUBEJIO K HOTYyUCHHUIO PE3YIBTaTOB C OOIbIICH
MIOTPEITHOCTHI0; WK B OTYETE OBLIM JOMYIICHEI B 00IIEH CIIOKHOCTH He OoJiee IBYX OMMOOK (B 3aIHCAX
€IMHHI, U3MEPEHNUSX, B BEITHCICHUAX, TpaduKax, TabIHIax, CXeMax, 1 T.J1.) He NPUHIUITHAIBLHOTO IS TaHHON
paboTHI XapakTepa, HO MOBJMSBIINX Ha PE3YJIbTAT BHIIOJIHEHUS;
4. nomyckaeT rpyOyto omuOKy B X0Jie IKCIIepUMeHTa (B 00bsICHEHNH, B 0(OPMIICHUH PabOThl, B COOMIOICHUH
MIPaBWJI TEXHUKH 0€30I1aCHOCTH IpH paboTe ¢ MaTepuanamMu U 000pyA0BaHUEM), KOTOpast UCIIPABISAETCS 110
TpeOOBaHUIO YUUTEIIS.
Otmerka "2'" cTaBUTCS, €CIIU YUEHHUK:
1. He oIpeAeNNII CaMOCTOSTEILHO LIETb OIIBITA; BBITOJIHII PadOTy HE TOJHOCTBIO, HE TOJTOTOBHI HYXKHOE
00opynoBaHue 1 00BEM BBHITIOIHEHHON YacTH pabOTHI HE TO3BOJISIET CIENAaTh IPABUIBHBIX BEIBOJIOB;
2. ITH OTIBITHI, N3MEPEHNS, BEIYUCICHUS, HAOIIOAEHHS IPON3BOIMIIICH HEMPABIIBHO;
3. wm B Xo7ie paboThI ¥ B OTYETE OOHAPYKMINCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMECUCHHBIC B
TpeOoBaHUAX K oneHke "3";
4. nomryckaet nBe (1 Ooiree) rpyObIe ONIHOKA B XOI€ KCIIEPUMEHTA, B O0BACHEHHUH, B 0(OPMIICHIH PaOOTHI, B
cOOJFOIeHNH TIPaBUJI TEXHUKH 0€30IaCHOCTH MPH padoTe ¢ BemeCTBAMHU U 000PYIOBaHUEM, KOTOPEIC HE MOXKET
UCIIPAaBUTH JaXKe IO TPEOOBAHMIO YUHUTEILS.

OneHka caMOCTOSITETbHBIX MUCHMEHHBIX M KOHTPOJIBHBIX PadoT.
Otmerka "'S" cTaBUTCS, €CIIN YUCHHUK:
1. BBIMOJIHUIT paboOTy 0€3 OIUOOK M HET0UETOB;
2) pomyctui He 6ojiee OJHOTO HEAOUeTa.
OtMmeTka "4" cTaBUTCS, €CIIM YYCHUK BBIMOJHUI PA0OTY MOJHOCTHIO, HO JOMYCTHII B HEH:
1. He Goxee ogHOIM HerpyOoii OMMOKK M OTHOTO HET0YETA,
2. win He Oolee IBYX HEIOYETOB.
Otmerka "3" cTaBUTCS, €CIIH YYCHHUK MTPABHIHHO BBHITIOIHUI HE MeHee 2/3 paboThl WiIH JOMYCTIT:
1. He Goxee ABYX TPyOBIX OIIHOOK;
2. unu He 6oree oHOH rpy0oit 1 0HOH Herpy0oii OIMOKH U OTHOTO HET0YEeTa;
3. unu He OoJiee ABYX-TPeX HErpyObIX OIIHOOK;
4. unu 0JTHOM HerpyOoii OMMOKK U TPEX HEJOUYCTOR;
5. WM TIpY OTCYTCTBUU OIIKOOK, HO IPU HAJIWYHH YETHIPEX-TISTH HEJIOYETOB.
Otmerka "2'" cTaBUTCS, €CIIN YUCHHUK:
1. mOImyCTHI YUCIIO OIUOOK U HEAOUETOB ITPEBOCXO/AIIEE HOPMY, IPU KOTOPOI MOXKET OBITh BBICTABJICHA
orenka "3";
2. WK €CJTY IIPAaBHIILHO BBIITOJIHUI MEHEE TTOJIOBUHBI PaOOTHI.

OueHka BbINOJHEHHUSI TECTOBBIX PadoT 10 XMMMHU

OLICHKA MHHHMYM MaKCUMyM
5 90 % 100 %

4 71 % 89 %

3 51 % 70 %

2 0% 50%




OIIEHOYHBIE MATEPHUAJIBI C KPUTEPUAMU OHEHUBAHUA

KontponbHnast padora no teme «Teopust crpoenns oprannvecknx coennnenuii A.M.Byrtieposa.

YraeBoaopoab» 1 sapuanm
Yacmp A
1.(1 éann) K coenuuenmsM, nmerontim oomryto popmyiny CnHan , oTHOCHTCS:
a) OeHzonm  0) NUKIIOTEKCaH B) TEKCaH T') TeKCUH

2. (1 6amn) BaneHTHBIN yToJ B alKaHaX COCTABIISCT:
a) 180°  6)120° B) 109°28" 1) 90°
3. (1 6amm) B Monexyse mponmHa YUCIIO BCeX O- M BCEX M-CBSA3EH paBHO COOTBETCTBCHHO!

a)2u?2 0) 6u2 B) Sul r)8u?2
4. (1 6amn) 'omonoramu He aeaatOmcesn:
a) LIUKJIOTIEHTaH U I[IUKJIOTeKCaH 0) OyTCH U MEHTCH
B) LMKJIONPOIIAH U IIPOTIaH T) 3TaH ¥ reKcaH
5. (1 6amm) AnkaaneHy cOOTBETCTBYeT hopmyrna:
a) CgHig 6) CgHise B) CgHus r) CgH1o
6. (1 6amn)3omepamu e asasromes:
a) UKIO0yTaH W 2-METHIIPOIIAH 0) meHTeH-1 W METHIIUKIOOYTaH
B) OyrammeH-1,3 u OyrtmH-1 r)TekcaH U 2,3-IuMeTHiIOyTaH
7. (1 6amn)CTpyKTypHBIM H30MepoM OyTeHa-1 sBIseTCS:
a) Oyrua-1 0) 2-meTunmponaH  B) 3-meTtmwnOyTeH-1 T) 2-METHIIPOIICH
8. (1 6amr)Ymco m-cBs3ei B allMKIIMIECKOM yrieBogopoae coctaBa CsHg paBHO:
a)l 0)2 B) 3 r)4
Yacmv B

1.(4 6anna) YcTaHOBUTE COOTBETCTBHE MEXKAY Ha3BaHHEM OPTraHUYECKOTO COCAMHEHHS M KJIacCOM, K KOTOPOMY
OHO NPHUHAJICKUT. B OTBeTe YKaXuTe NOIYyYCHHYIO IOCIEI0BaTEIbHOCTh AyKe (0e3 1udp, 3amsiThiX |
IIPOIYCKOB).

Dopmyna coedunenusn Knacc coeounenusn
1) CoHy A) aKaHbI
2) C3Hg B) apenst
3) C4Hs B) ankensr
4) C2Hs COOH I') ankuHbI
J1) kapOOHOBBIE KHUCIIOTHI

2. (4 6anna)Y cTaHOBHUTE COOTBETCTBUE MEKAY HAa3BAHWEM OPTaHWYECKOTO COCMHEHMS M UUCIIOM O- U TT-CBSI3CH
B 9TOM BellecTBe. B 0TBETE yKasKHTE OJIyYSHHYIO ITOCIIEA0BATEILHOCTD OyK6 (0e3 Iu(p, 3aMSsITHIX M IPOITYCKOB).

Haseanue coeounenusn Yucno o- u m-ceaseil
1) 6yTen-2 A)7ul
2) mpormnaHaib b)9u2
3) 6ytuH-1 B)9ul
4) sTaHOBaAs KHCIIOTA NDilul
MH9u3

Kpurepuu onieHuBaHus:
MaKCHMaJIbHOE KOJINYeCTBO OaJlioB — 16
0 — 5 6ayos — "2";

6 — 9 6amos — "3";

10 — 13 6ayutoB — "4";

14 — 16 6ayuiosB - "5"



10 kaacc KontpoJsbnasi padora Ne2
«Kucaopoa-u a3orcojep:kanie OpraHnyeckue coeTuHeHusD
Bapuant - Nel
1. (4 6anna)YcTaHOBHTE COOTBETCTBHE MEKIY HA3BAHHEM BEIIECTBA W €ro NMPHHAIIEKHOCTHIO K
onpeaeTeHHOMY KJIACCY OPraHUYeCKHX COeTHHEeH:

HasBanue BermiectBa Kiacc opranuyeckux coeiMHEHUH
A) mponmanerar 1) comu

b) popmuar kamms 2) cnoxHbIe 3UPBI

B) denonsar natpus 3) npocteie 3¢ups

I') copbur 4) oTHOATOMHBIE CITHPTEHI

5) MHOTOATOMHBIE CITUPTHI

2. (4 6anaa) U3 npensio:keHHOro nepevyHsi Bbi0epuTe 1Ba BelleCTBA, KOTOPbIE ABJIAIOTCS H30MepaMHu
BAJIEPUAHOBOM KUCJIOTBI.
A) GyTaHOBasi KUCIIOTa
b) 2-meTnnOyTranoBas KUCIOTa
B) metunOyrupar
I') 2-meTunnpomnaHoBasi KUCIIOTa
) 2,2-numeTnnOyTaHoBast KHCJIOTa

3. (8 6amroB) OcyniecTBUTH HEMOYKY NPEBPANIEHU, YKA3aTh YCJIOBUS MPOTEKAHUS PeaKIHii:
KapOu/[ Kalnbliysi — 3TUH — STaHAIIb — 3TAHOJ — ITUJIAT HATPHS

4. (8 6autoB) Hanucartb cTpyKTYpHBbIe (JOPMYJIBI YeThIPEX BO3MOKHBIX H30MEPOB /IJIsI BELIECTBA €
Moutekyaspaoii popmyaoi CsH100. laTe Ha3BaHUSA BeliecTBaM.

5. (3 6amna) 3agaya. OTHOCHTEIbHASl IUVIOTHOCTH MAPOB MPEAEJIBHOr0 OJHOATOMHOIO CIHPTA MO
Boopoay paBHa 37. BeiBeauTe MoJIeKyJISpHYIO GopMyJTy CIHPTA.

Kpurepuu oneHUBaHMSA:
MaKCHMAaJILHOE KOJIHYECTBO 0amios — 27
0 — 8 6amnoB — «2»

9 — 14 6amioB — «3»

15 — 22 6aiuta — «4»

23 — 27 6amioB — «5»



