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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma 1mo XuMHUH Ha ypPOBHE CpeIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHA (herepanbHOM 0Opa3oBaTeNbHON MPOTrpaMMBI CPETHETO
obmero o6pazoanus (POIl COO), mpencraBieHHbIX B DenepasbHOM ToCyIapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®@exepanuu, peagu3yOMMX
OCHOBHBIE 00pa3oBaTeibHbIC MPOIPAMMBbl, M OCHOBHBIX MOJIOKEHUI «CTparerun pa3BUTHSA
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox a0 2025 roxa» (Pacmopspbkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3paboTKe MporpamMmbl IO XUMHH, K OIpPEIENICHUI0 00Iei
CTpaTeru 0Oy4eHUs], BOCIIUTAHUS U PAa3BUTUSL O0YYAIOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHILENTYaJbHbIE MOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COJEp)KaHHs, pPE3yJbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO OJTOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4yaeMO€ BBIIYCKHHKaMH  00Imeo0pa3oBaTebHON
OpraHu3aliM, SBJSETCS HEOTHEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpILAIOIIMM 3TAallOM PEAM3allMd HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LEHHOCTEW, MNPUCYIIMX LEJIOCTHOH CHUCTEeME XHMHUYECKOro o00pa3oBaHMA. OTH LEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJoBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/J0pOBBIO H
NpUPOIHOH cpene. Peanusyercst xuMuyeckoe o0pazoBaHue 00y4aroIUXcs Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHUs CPEACTBAMHU yUEOHOTO MpeaMeTa «XUMHs», COJEpKaHHe M MOCTPOCHHE
KOTOPOTO ONpeZiefieHbl B IMpOrpaMMe MO0 XMUMHUU C Y4€TOM CHeUu(pUKH HAyKd XUMHH, e
3HAYEHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHATIBLHOM KHU3HHU OOIIECTBA, a TAaKXkKe C YIETOM 00IIuX
HeJIel U MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro oOIIero
obpasoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOylo poJjib B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUM HOBOW 0a3bl MaTepualbHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIAJ B
(dbopMHpOBaHKE PAIIMOHAIIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE IEIOCTHOTO MPEACTaBICHUS
00 OKpYXaroIeM MUpPE KaK O €AWHCTBE MPUPOJIBI M YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHUs BEILECTBEHHOI'O COCTaBa OKPY’KAOIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JIaCTAMU PUMEHEHUSI.

TecHo B3auMonelCTBYsSs € JpYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs CTaja
HEOTHEMJIEMON YacTbI0 MHUPOBOM KYJBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOIO Tpyaa U
KHU3HH KakKJoro wieHa obmecTBa. CoBpeMEHHAs XMMHUSI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHM HalpaBlieHa Ha peLIeHHE INI00aJbHBIX MPOOIEeM YCTOWYMBOTO Pa3BUTHA
YellOBEYEeCTBA — CHIPhEBOHM, JIHEPreTHYECKOM, TMHINEBOM, 3KOJOTHYECKOW Oe30macHOCTH |
OXPaHBbI 37J0POBbSI.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLUIAMH CpeAHEro oOIiero oOpa3oBaHus
conepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIif YpPOBEHb H3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY OOYYaIOUIMXCS, HEOOXOIUMYIO MM JUIS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMyMa,
MIPOJOIDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XHUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUsD» 1 «OO01Ias ¥ HeopraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUH M0 HEOPTaHMYECKOW XUMHHU (C BKITIOUEHUEM
3HaHUH U3 O0IIe XUMHM) U OpraHudYeckor XxuMuu. OOopMHUpPOBaHUE JAHHOW CHUCTEMbI 3HAHHMA
IpU HM3YYCHHH TpeaMeTa O0ecreyuBaeT BO3MOXHOCTh PACCMOTPEHHST BCETO MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



CrpykTypa conepxanus KypcoB — «Oprannyeckast xumus» U «OO01mas 1 HeopraHuyecKas
XUMUsD» chopMUpOBaHa B MpOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YUYCHHUIO
yueOHOro Matepuasia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHUM BELIECTBA
paccMaTpuBarOTCS Ha ypOBHE KJIACCHYECKON TEOPHHM CTPOCHHS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUU BELIECTB.
Ceenenuss 00 M3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJIOB O
CJIO’)KHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoil XMMHHU MOIYy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHWs NEPBOHAYAILHBIC
NPEJCTAaBICHUS O XUMUYECKOH CBSA3H, KIacCU(UKATMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yIJIOM 3peHHUS B mpeaMeTe «XHUMHUs» 0a30BOTO ypOBHS paccMaTpUBAETCs
W3yYEHHBI Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs TEOPETUUYECKUN MaTepual M
(aKTOJIOTHUYECKUE CBEICHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHU4yecKass XMMHUsD» O00yYarOIIUMCS MPEIOCTABISIETCS BOBMOKHOCTh OCO3HATh
3HAYCHHE TNEPUOJMUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOIOJIOTUYECKUX TTO3UIHH,
riy0xke MOHATh HCTOPUYECKOe H3MEHEeHHe (YHKIMM 3TOro 3akoHa — OT 00oOmiaromen 1o
OOBSICHSIIOIIEH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUK O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHNH, A TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsiercs B Kypcax 10 wum 11 kiaccoB »snemMeHTaMu  CoOJAEpXkKaHUs, HMEIOIIUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIATHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBS3M XMMHMHM C JPYTMMH HayKaMH, pacKpblBaloT €€ pojib B II03HABaTEIbHOM U
MPAKTUYECKON JIEATEIIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIMTAHMUIO YBAKEHHUS K MPOIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECCKUX MPUIOKEHUN XHUMHHU, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOOJIEeMax, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIHMBATh MH(OOPMAIMIO U MPUMEHATH €€ JJIs MOIMOJHEHHS 3HAHWM, PelICHHS
MHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3aj1ad. B 1enoM conepkaHue
yueOHOro npeamera « XMMHsS» JaHHOTO YPOBHS M3yYCHHsS OPHEHTUPOBAHO Ha (OpPMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHUS (PUIOCOPCKUX HMICH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOTO U OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX SIBJIECHUH IyTEM HKCIIEPUMEHTA
U pELICHUS NPOTUBOPEUYMH MEXKIy HOBBIMH (paKTaMH M TEOPETUUECKUMH MPEINOCHUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH 3KOJOTHMYECKUX MpoOIieM, a Takxke MpolieM cOepexeHus
SHEPrETUUECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMAIM3ALMHU  O0YYarOIIUXCs
IPUHATHIE NPOTPaMMON IO XUMHUHU MOAXOAbl K OINPEACICHUIO COJIEp)KaHUsS W IOCTPOEHUs
npeaMeTa IpeaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JEHCTBHM, MMEIOIIUX
6a30Boe 3HAUCHHE I Pa3IMYHBIX BHJIOB JEATEILHOCTH: PEUICHUs TPOoOIeM, MOKNCKa, aHAIN3a U
00paboTkn HHGOpMAIMKM, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEIOBATENbCKOM AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHUHU.

B mpaxTuke npenogaBaHusi XMMUHU Kak Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus, Tak U
Ha ypOBHE cCpeaHero obmero oOpa3oBaHUS, NpPU  ONpPEACNCHHH COACPIKATEIbHOM
XapaKTePUCTHKU LEeJIeH H3ydeHHsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaIUIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHHE OCHOB XHMHYECKOM HayKHM Kak OO0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyppl. C METOAMYECKOM TOYKM 3pEHHUS TAaKOW MOAXOA K
OIIPEAEIICHUIO LIEJIEH N3YUEHHUS ITPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUs TJIABHBIMHM LEJIAMHU HM3y4yeHUs IpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASTTOTCS:



— (dopmupoBaHHE CUCTEMBI XUMHUYECKHX 3HAHUM KaK BaKHEWIIEH COCTaBISIOIIEH
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIeXaT KIIOYEBbIE MOHATHS,
(dyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHUMAaHUE
CYIIHOCTH JJOCTYITHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE ¢ UCTOpHEN
UX Pa3BUTHA U CTAaHOBIICHHUS,

— (GopMHUpOBaHME U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHMS BEIIECTB U
XMUMUYECKHX PEaKIHid, HEOOXOAUMBIX IS MPUOOPETEHHs YMEHUI OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M XHMHMYECKHX SBJICHMH, HMEIOIIMX MECTO B NPUPOAE, B MPAKTHUECKOH H
IMOBCEIHEBHOM JKU3HU;

— pa3BUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOMIOJIECHHEM H
OOBSICHEHHEM XMMHYECKOTO SKCIIEPUMEHTa, COOIOICHUEM MPaBHII 0€30MacHOro O0palieHus ¢
BEIIIECTBAMH.

Hapsny c atumMm, copeprkarenbHasi XapakTepUCTUKa IeJiel U 3a/1a4 U3Y4YeHUs IpeaMeTa B
porpaMMe 1o XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU MPHOPHTETAMH
B cHCTeMe cpefaHero odmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUU XUMUU B OOJbIIeH
CTETIEHH OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEpXKaHUs OOydYeHHS,
OPHECHTUPOBAaHHONH Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa30BaTeIbHONM  OpraHU3aINH,
BJIAJICIONIET0 He HAaOOpOM 3HaHWM, a (HYHKIMOHAIFHOW IPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMH aKTHBHOTO TOJYYEHUS 3HAHWHA W NPUMEHEHUS UX B PEabHOU KM3HM JUIS PELICHHS
MPAaKTUYECKHX 3a/1a4.

B cBf3u Cc 9TUM mpM U3yYEeHUHM IMpeaMera «XUMUS» JIOMUHHPYIOLee 3HaYeHHE
nproOpeTaloT TaKKue LENU U 3a/1a4H, KakK:

amanTanus oOyyaromMXCss K  YCIOBHSIM  JUHAMHUYHO  pa3BUBAIOLIETOCS  MUPA,
(dbopMHpOBaHHE MHTEIJICKTYAIbHO PAa3BUTON JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY TPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM;

dopmupoBaHue y OOyYarOmMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIHH),
UMEIOIINX YHUBEPCATIbHOE 3HAYCHHE JJISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHHUS MpooieMm,
MOWCKA, aHalu3a U 00paboTKM WHPOpPMALUHU, HEOOXOMUMBIX s HPUOOPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHUHU XMMMHH, a TAKXKE JUIS OLEHKHU C
MO3HUILIMN HKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX IPOLIECCOB
Ha OpPraHU3M YeJIOBeKa U NPUPOAHYIO CpEeay;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyJaromuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHHA B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHaIM3a Y4eOHON U Hay4YHO-IIOMYJIAPHON MH(POPMALUU XUMUYECKOTO
COJICpKAHUS;

(dbopMHpOBaHKE U PA3BUTHE y 00YYAIOLINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0OAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHUU U MIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOexIEHHOCTH B TyMAaHHCTHUYECKOW HANpPaBICHHOCTU
XUMUM, €€ BaXHOW pOJM B  PEHICHWH [IOOATbHBIX  MPOOJIEM  paIlOHAJIBLHOTO
IPUPOIOTIONB30BAHNSA, TOIOJHEHHUS SHEPreTUYECKUX pPECYpCOB M COXPAaHEHHs MPHPOIHOTO
paBHOBECHs, OCO3HaHMA HEOOXOTUMOCTH OEpPEKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, A TaK)Ke MPUOOPETEHUS OIBITA MCIIOIBb30BAHUS MONIYYEHHBIX 3HAHUN JJIST TPUHATHS
IPaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKHMH SBJICHUSMHU.

B yueGHOM mu1ane cpemHero obmiero oOpa3oBaHus NpeaMeT «XuMHus» 0a30BOT0 YpPOBHS
BXOJIMT B COCTaB MpeIMETHOM 00acTu «EcTecTBeHHO-HAYYHbIE ITPEIMETHI.



OO1ee yuCio 4acoB, OTBEAEHHBIX IS M3yYCHHUs XUMHUHU, HA 0A30BOM ypOBHE CPEIHETrO
obmero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 waca (1 gac B Hemenoo), B 11
kiacce — 34 yaca (1 gac B Hezelno).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHNYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHHU

[Ipeamer opraHU4ecKON XUMUU: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAYCHHUE B IIOJIyYCHUU
HOBBIX BEIIECTB U MaTepHuanoB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytieposa,
e¢ OCHOBHBbIE TOJOKEHUsA. CTpyKTypHble (DOpPMYIJIBI OpPraHWYECKHX BEIIECTB. [ OoMoJOrHs,
n3oMepusd. XMMHUUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o0  kiaccuukauMu  OpraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKHUX COEIMHEHUH (cucTeMarudeckas) W TpPHUBHAJIBHBIE HAa3BaHUS BaKHEHIIMX
IIPEACTABUTENECH KIIACCOB OPIaHUYECKUX BEILECTB.

OKCrepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYeCKUX BEIIECTB, HAOJIOJEHHE U OMNHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAILEHUIO OPraHMYECKUX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHM psa. MeTaH M 3TaH — NpoCTEHIINe
NPEJCTaBUTENIN AJIKAHOB: (PU3UYECKHE M XUMHUECKHME CBOMCTBAa (pEaKUMU 3aMEIeHUs H
TOpPEHMS), HAX0XKIEHNUE B IPUPOJIE, TOIYUEHHE U IPUMEHEHHUE.

ATIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUI Psil. DTUIIEH U NPONWIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBAa (peakiuu TUAPUPOBAHHMS,
raJIOrT€HUPOBAHNUS, THIPATALUY, OKUCIEHHUS U MOJIMMEPU3ALINN), TOIY4YEHUE U IPUMEHEHUE.

Anxanuensl: Oytamguen-1,3 u MetunOyranuen-1,3: crpoeHHe, BaKHEHMIINE XMMUYECKHE
cBOMcTBa (peakiuus noiaumepusanun). [lonyyeHrne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKHH psia. ALETHIEH —
MPOCTEUIINIA MPeICTaBUTENb AIKHMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOICTBA
(peakuuy ruIpupOBaHus, raJlOreHUPOBaHUS, TUAPATALIUM, TOPEHMS), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (HU3HMUECKME M XMMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHNSA M HUTPOBAaHMs), MONY4YEHME M NpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuieckue ceolicmea (peakyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTyHeHUe U
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXAY YIIIEBOAOPOAAMH,
MIPUHAJIEKALIMMU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIIEBOJOPOIOB. [IpupoaHblii ra3 v MONMyTHBIE HE(TAHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTHU: TeperoHka, KpeKUHT
(TepMHUYECKH, KaTamUTHYECKUil), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpOIyKThI €ro NepepadoTKH.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0paslamMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yroaby, MoAenTupoBaHue
MOJICKYJl YTJIEBOJOPOJIOB U TaJOr€HONPOM3BOIHBIX, NPOBEACHUE IPAKTHYECKOW PAOOTHI:
IIOJIyYEHUE ITWICHA U U3yUYEHUE €r0 CBOUCTB.

PacuérHble 3anaum.

Bbuncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM TMPOJYKTAa PEaKIUH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB WM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs!

[IpenenbHble ONHOATOMHBIE CHUPTBL. MeETaHON W AITAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pEakUUU C aKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),
IIpUMEHEHHEe. BoIOpOIHBIE CBA3U MEXKy MOJIEKYJIAMU CIIUPTOB. J[eiCTBME METaHOa U 3TaHOJIA
Ha OpraHu3M 4YeJIOBEKA.




MHoOroaToMHbIE CHHUPTHL. OTHICHIVIMKOIb W TIHUIEPUH: CTpOeHHe, (U3UYECKHe U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEIOYHBIMU METAJNIAaMH, KA4YECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJINKOJISL.

@DeHoM: CTPOCHHE MOJEKYINbl, (U3NYECKUEe W XUMHYECKHE CBOHCTBA. TOKCHYHOCTBH
¢denona. [Ipumenenue genona.

Anpnerugsl M kemouwvl. DOpManbAETHI, aUeTaNbACTHA: CTpOCHUe, (Qusnueckue u
XMMHUYECKHE CBOMCTBA (PEAKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIE DPEAKIUM),
[I0JIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KHCIOThL.. MypaBbUHAs M YKCYCHast KUCIIOTHI:
cTpoeHue, (pu3nuecKue 1 XUMHYECKUE CBOMCTBA (CBOWMCTBA, OOIIUE ISl KJlacca KUCIIOT, PeaKLus
TepUUKAIMK), TOJNydeHHe u mpuMeHeHne. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mbljla KaK COJM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE IEUCTBUE.

CrnoxHble 3QHUpBl KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorndyeckas posb )KUpPOB.

VYTaeBojbl: coCTaB, KiIacCH(PUKaLUs yIIIeBOA0B (MOHO-, TU- U TIOJMcaxapuabl). [ mroko3a —
NPOCTEUIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NUYECKUE M XHUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucinenne ammuadyHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHoBNIEHHE, OpOXKEHHE TIIOKO3bI), HAaXOXACHWE B MPUPOJE,
npuMeHeHue, Ouonoruueckas posb. @orocunre3. Opykro3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nesmnonosa Kak npupoaHble noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
dusnyecKre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaUeCTBEHHAs PEaKus C HOA0M).

OKCIIEpUMEHTANIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBPALICHHUI: IPOBEICHUE,
HAOJIOZICHWE W ONKCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CHHPTOB, KaueCTBEHHBIC
peakiy OJIHOATOMHBIX CHHUPTOB (OKHUCIeHHe 3TaHoja okcuaoMm wmeau(ll)), mHOroaTOMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcuaom menu(ll)), ampaerunoB (oxucineHue
aMMHMa4YHBIM pacTBopoM okcuga cepebpa(l) um rugpoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMana ¢ HOJOM), MpPOBEACHHE NPAKTUYECKOH paboTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJIHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozepKalue OpraHndecKue COeAUHEHHUS.

AMUHOKHCIOTBI Kak aMQoOTepHble OpraHuyeckue coeauHeHus. dusnueckue u
XMMHMUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpuMepe INMLuHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenmuabl.

benku kak npupoaHbE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTopuyHass H
TpeTUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB: THIPOJIN3, JEHATypalus,
KayeCTBEHHBIE PEaKLMU Ha OEJIKH.

DKCIepUMEHTAIbHBIE METOBl W3YYEHHUS BELIECTB M MX IpEeBpallleHuil: HaOnroneHue u
ONMCaHHE JIEMOHCTPALMOHHBIX ONBITOB: JICHATypalus OENKOB IpH HArpeBaHWU, LIBETHBIC
peakuuu 6eIKoB.

BbicokomonekyIsipHbIe COeIHHEHHSA

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEPHU3ALUHU, CPEIHAsS MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALs U ITOJIMKOHEHCALIHS.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexmpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeIMEeTHBIX CBS3€H MpU M3y4eHHH opraHmdeckod xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk WU
MOHSITHM, SBJISAIOLUXCA CUCTEMHBIMU I OTJEIBbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHSATHSA: SBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIacCupUKaAIMs, T[EePHOAUYHOCTb, HAONIOJCHHE, HW3MEPEHueE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3NUECKUE BEJIWYMHBI U €MHULIBI
UX U3MEPEHUS.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BemIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKN aKTUBHBIE BeleCTBa (O€IKH, yTIeBOAbI, XKUPHL, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NHUILEBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO IUTAHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUUYECKHE NpEnapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUUECKUH dyeMeHT. AToM. Sapo aTtoma, H30TOMbI. DIJIEKTPOHHAs 000J0YKa.
DHepreTuveckue ypoBHHU, IOTYPOBHU. ATOMHBIE opOHTay, s-, p-, d- ameMeHTsl. OcoOeHHOCTH
pacrpesiesieHus! JIEKTPOHOB MO0 OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuoguueckas cucreMa xumuyeckux osnemeHtos J[. M.
MenneneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHToB . 1. MenzaeneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
110 TpyIIaM U NepuojaM. 3HaueHHEe NEPUOANUECKOI0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BuIbl XMUMHYECKOW CBsI3W (KOBaJICHTHAS
HETOoJISIpHasl W TOJIIpHAs, MOHHAs, MeTajuinueckas). MexaHu3mbl 0Opa3oBaHHs KOBAJCHTHOM
XUMHYECKON CBsi3U (OOMEHHBIA M IOHOPHO-aKIENTOPHBIN). BomopoaHnas cBs3b. BalleHTHOCTS.
DneKTpooTpULATENBbHOCTh. CTENEeHb OKUCIIEHNS. FIOHBI: KATHOHBI Y aHUOHBI.

BemecTBa MOJIEKYJISIPHOrO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTBa. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHe O AUCHEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanuss HeopraHumueckux coenuHeHud. HomeHkmatypa HeEOpraHMYECKHX
BELIECTB. ['eHeTHudeckas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAICKAIIUX K Pa3IndHbIM
KJIacCaM.

Xumuueckass peakuus. Knaccupukamus XMMHUYECKHX peakiuil B HEOpPraHMYECKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUS! MACChl BEIECTB, 3aKOH COXPAaHEHUS M NpEBpAILECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMbIe pEaKIUU.
Xumnueckoe paBHoBecue. DakToOpsbl, BIUSAIOIMIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larense.

Onektponutuueckas auccounanus. CuiabHble M ciiadble 37eKTponuThl. Cpena BOJHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpallbHAas, II€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.



OKCIIEpUMEHTAJIBHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUI: JEMOHCTpalus
tabmun «Ilepuoamueckas cucremMa xumudeckux snemeHtoB [l. 1. MenneneeBa», uM3ydeHHE
MoJieNiell  KPUCTAUTMYECKUX PpeIIETOK, HAONIOJCHUEe W ONKCAHHE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3NOKEHHE IEPOKCHAA BOAOPOAAa B MPHCYTCTBUM KaTalnW3aropa,
OIIpEJIEJICHUE CPelbl PACTBOPOB BEILIECTB C IOMOIIBIO YHUBEPCAIbHOIO MHAMKATOPA, PEAKLUU
MOHHOTO0 OOMeEHa), MpOBEJIeHHE MPAaKTHYeCKOW paboThl «BiusHue pa3znuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIUI.

PacuérHble 3anaum.

Pacuérbl 110 ypaBHEHUAM XUMHUUYECKUX PEAKIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUYETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenue HeMeramioB B llepuoanyeckoi cuCTEME XUMUYECKHX
anementoB /. M. MenneneeBa n 0coOEHHOCTH cTpoeHHs aroMmoB. dusnuyeckue cBOICTBa
HEMETaJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha IpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajlor€HOB, Cepbl, a3ora, (ocdopa,
yIJIeposaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCIMHEHUI).

[IpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Merasnsl. [lonoxenne meraios B [lepuoaudeckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. Oomue
¢usnueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HAIPSHKCHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEMIIMX METAIOB (HATpUM, KaJlWid, KajdblMi, MAarHuu,
AITIOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

O6u1re cnocoObl moyyeHus MeTajuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: HU3yYeHHE
KOJJIeKIIMM «MeTaipl U CIUIaBbl», OOpa3lloB HEMETAUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aa4, HaONIOJEHHMEe W  ONHCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  OMBITOB
(B3auMozelicTBUE TUAPOKCHIA AJIOMUHHUS C pPacTBOpaMH KHCIOT U IIEI0YEH, KaueCTBECHHbBIE
peakuuy Ha KaTHOHBI METaJJIOB).

PacuérHble 3anaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BELIECTB, pacy€éThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIUH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus U KU3Hb

Ponb xuMuu B 00ecriedeHHH SKOJIOTUIECKOM, SHEPreTUIECKON U THUINEBON 0€30MacHOCTH,
pazBuTun MenuuuHbl. IloHATHE O HAyyHBIX METOAAX IO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuui.

[IpencraBnenus 00 OOWMX HAyYHBIX MPHHLUNAX TMPOMBIIUIEHHOTO TOJXYYECHHUS
BAJKHEUIIINX BELIECTB.

UYenoBek B MHUpE BELIECTB UM MAaTEpPHAIOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KEpaMHKa, MaTepHaibl UIsl 3JIEKTPOHUKH,
HaHOMaTepHalIbl, OPraHNUECKUE U MUHEpAJIbHBIEC YI00PEHUSI.

XUMHS U 3I0POBbE YEJIOBEKA: IPABWJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPEIapaToB,
npaBuiia 6€30MacHOr0 UCTIONIb30BAaHUS MPETapaToB OBITOBOM XMMUU B IIOBCETHEBHON KU3HH.

MexmpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBA3E€HM MPU U3YyUEHUM OOILEH M HEOPraHMYECKOH XMMHHU B
11 xmacce oCyIIeCTBISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHITHA,
TaK Y IMOHATHUM, SBJISIOMUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOIO
LUKJIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4HbIM (akT, TuUmoresa, 3aKOH, TEOpus,
aHanu3,  CHHTEe3,  Kiaccu(ukauusi,  MEPUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

@dusuka: Marepusi, SHEprus, macca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTUUYECKUN YPOBEHB, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIIMUMHBI U €IUHUIIBI MX H3MEPEHHsI, CKOPOCTb.

Buonorus: knerka, opraHu3M, SKocHcTeMa, Ouochepa, MakKpo- U MHKPODIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TTOJIE3HbIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKasi  MPOMBIIIJIEHHOCTD, METaJIITyprus, IIPOU3BOJICTBO
CTPOMUTEIBHBIX MaTepUasos, CEJbCKOXO035CTBEHHOE IIPOU3BOJICTBO, NUIIeBast
IIPOMBIIIICHHOCTh, (papMalieBTUYECKasi MPOMBIIUICHHOCTb, MPOU3BOJICTBO KOCMETHUECKUX
IIpEnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PUAJIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA
HFA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
porpamMM CpeaHero oOImero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuyHo-MeTonn4eckoii OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IporpaMM CpeaHero o0miero 00pa3oBaHus SIBIISETCS CUCTEMHO-AESTEILHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpeaMeTa «XUMHUS» Ha YpOBHE CpEAHEro oomero oOpazoBaHHA
BBIJICJICHBI CIIEAYIOIINE COCTABISAIOIIHNE:

OCO3HaHME OOYYAIOUUMHCA POCCUHCKOM TPaKAAHCKON HAEHTUYHOCTH — T'OTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEEIICHHUIO;

HAJIMYME MOTUBAIMH K 00y4EHUIO;

IIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPATUIUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMXCSI PYKOBOJCTBOBAaTHCSI B CBOCH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYIIMMHU LIEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3oBaHws;

HAJIMYME TPABOCO3HAHMSA 3KOJOTMYECKOW KYJBTYPbl M CIHOCOOHOCTH CTaBUTHh IENU U
CTPOMTD KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pE3yJabTaThl OCBOCHUS IpeAMeTa «XUMHS» JOCTUraloTCs B EIUHCTBE
yueOHOM M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBHM C T'yMAaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HJACAlaMU  POCCUHCKOTO
rpaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U NPAaBUIAMHU IOBEICHHS,
CIOCOOCTBYIOUIMMHU TPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTaHOBJICHUS
JMYHOCTH 00YYarOIIUXCS.

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHUSD» OTPaKaloT c(HOPMUPOBAHHOCTD
OIBbITa TIO3HABATEIBHOM M MPAKTHYECKOW JESITEIbHOCTH OOYYaIOUIMXCsl IO pealn3aluu
MIPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOT0 BOCIUTAHMS:

OCO3HAHMA 00YYAIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTH MPH CO3JaHUH YYEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U M03HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB,;

CMOCOOHOCTH TIOHUMATh U MMPHUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTHI IPYTHX
IIPY aHaJIU3€ Pa3IMYHBIX BUJOB YUE€OHOH e TeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUs K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBa B OOJACTH TEOPUHM M MPAKTHYECKOTO MPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh PE3yJIbTaT JUIMTENbHBIX HaOII0NEHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSSHHOT'O TPY/1a YUEHBIX U IPAKTUKOB;

UHTEpECa M II03HABATEJIBHBIX MOTHBOB B TMOJYYEHMM U TIOCIEAYIOIIEM aHallu3e
MH(POPMALIUU O IEPEIOBBIX TOCTUKECHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOI0 II0BEICHHUS;



CIOCOOHOCTH OLIEHMBATh CUTYallMd, CBS3aHHbIE C XHWMHUYECKUMHU SIBICHUAMH, U
IIPUHUMATh OCO3HAHHBIE pPEIICHUs, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE IIOBEJCHUE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoOBaHHSA KYJIbTYPHI 310POBbS:

NOHMMAaHMs LEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/10POBBIO;

coOJItoIeHnsT TIpaBUJI OE30MacHOrO OOpaIleHUs] ¢ BEIIEeCTBAMH B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHUMaHMUs UEHHOCTH NPaBWI WHAWBUIYAIbHOTO U KOJUIGKTHBHOTO 0€3011acHOTO
MIOBE/ICHUS B CUTYALIUAX, YITPOXKAIOIIUX 310POBbIO U KU3HU JIIO/IEH;

OCO3HAHMA TOCJEICTBUM M HEMPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJCHHUS alKOTros,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENLCKOM  JEeSTEIBHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUM MPAKTUYECKUX 3aJad COLMAIBHOU
HaIpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3YUYCHMIO MPO(EcCHil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXEHHUS K TPYLY, JHOASIM TPyla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHUIYAJIbHOH TPACKTOPHUH OOpa30OBaHMS,
Oyaymeit nmpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0J10rMYeCKOr0 BOCTIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOMIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

MOHUMAaHMS TJI00aJBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSAHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COLMATIbHOU CpEbl;

0CO3HaHMSA HEOOXOIUMOCTH MCIOIb30BAHUS TOCTHIKEHUN XUMHHU JJISl PEIICHUs] BOIIPOCOB
palMOHaIBHOTO IPUPOAONOIB30BAHNUS;

AKTUBHOI'O HENPUATHS JEWCTBUM, NMPUHOCAIIMX BPEI OKPYXAKOIIEH NPUPOJHOW CpEXE,
YMEHHUSI TPOTHO3HPOBATh HEOIAroNpHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YUsl PA3BUTOrO SKOJOIMUYECKOIO MBILUIEHUS, 3KOJOTMYECKOM KyJIbTYpBI, OIbITA
JESATEIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEIbHOM, KOMMYHUKAaTUBHON M COI[MAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI 0 MIO3HAHUS:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUU(UKA XUMHHM KaKk HayKd, OCO3HaHHMA €€ poin B (OPMHUPOBAHUU
PaIMOHAIFHOTO HAyYHOTO MBIIIJICHUS, CO3AaHNHU LIEJIOCTHOTO MPECTAaBICHUS 00 OKpY’KaloLieM
MHpE KaKk O €AMHCTBE IPHUPOJAbI M YEJIOBEKA, B IO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0OCOO0OW 3HAYMMOCTH XHMHH JJIi COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHCTUYECKOH HANpaBI€HHOCTH U BaXXHOH POJIM B CO3/aHUM HOBOM 0a3bl MaTepUAIbHOM
KYJIBTYpBI, PELICHUH TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPEBOM,
OHEPreTHYECKON, MHUIIEBOW H DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00eCIeYeHUN YCIIOBUH YCIIEIIHOTO TPYyia U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa
o011ecTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMaHMS CYIIHOCTH METOJIOB IO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamM3a U OOBSCHEHHMsS SIBICHUH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUYEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJTyYEHHs! TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCTIOIb30BAaTh XMMUYECKHE 3HAHUS JJISl PELICHUS TPOoOIeM
B PEabHbIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENIBCKOM eI TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUH 1O XMMHU B COOTBETCTBHH C JKM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpyla B pa3MyHbIX cdepax mpodeccHoHaTbHON
JeSITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHUS Y4eOHOro mnpenMera «XHMHUS» Ha YpPOBHE
cpeaHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIC) 00LICHAYYHbIE TOHATHUS, OTPAXKAIONIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUPA
U creur(uKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MpOIEecC, CUCTeMa, HAyYHBIH (paKkT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHBIE  yueOHble  JAEHCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHBIE,
peryiasTHUBHBIE), obOecreunBaonme (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMN 00YyYaroInuXCs;

CIOCOOHOCTh ~ OOYHYAIOLIMXCS  KCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCalbHble yueOHbIE JICHCTBUS B I03HABATEIbHOH H
COLIMAJIBHOM ITPaKTHKE.

MeramnpeaMeTHble pe3ysIbTaThl OTPaKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMH.

OBJiajieHNe YHUBEPCAJIBHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTUYECKHUE TeCTBUS:

CaMOCTOSITENIFHO  (pOpMyJIMpOBaTh M aKTyaJIM3UPOBaTh NpoOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OIpENeNIATh LN JAEATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMHU 1IEIISIMU;

UCTOJIb30BaTh MPH OCBOCHHM 3HAHWNA MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMpPH3HAKM TIOHATHM M yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 OOBSICHEHHS OTJICIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KJIacCU(UKALIMHU BEIIECTB U XUMHUUECKUX PEAKIIN;

yCTaHaBJIMBATh PUUNHHO-CIICACTBEHHBIE CBSI3U MEX1y U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE pacCyXJIeHUs (MHIAYKTHBHBIC, JEeIyKTHBHbIE, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUYHS B PacCMaTPUBAEMBIX SBICHUAX, (POPMYIHUPOBATDH
BBIBOJIbI M 3AKJIIOUCHHS;

NPUMEHATH B Ipollecce MO3HAHUS, UCTIOIb3yEeMble B XUMUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TPE0OPa30BBIBATH MOJCIBHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOI) JIEMEHTA,
XUMU4eckass (GopMysa, ypaBHEHHE XWUMHYECKOM peakuud — TpPU pPELIICHUH Y4eOHBIX
MIO3HABATENBHBIX M MPAaKTUYECKUX 33134, MPUMEHATh Ha3BaHHBIC MOJCIIBHBIC MPEICTABICHUS
JUIS1 BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4YaEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.



2) 0a30BbIe HCCJIeI0BATEIbCKHE 1eiCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O TIO3HAHUS BEIECTB U XUMUYECKUX PEaKIIHii;

dbopmynaMpoBaTh MM M 3aJaud  HCCIEIOBAHHUSA, MCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO c(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJaJIeTh HAaBBIKAMH CAMOCTOSITENIFHOTO IIJIAHUPOBAHUS W TPOBENCHUS YYCHHMYECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IIpoIiecca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyInpoBaTh 000OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHMYECKOW MCCIIEOBATENbCKOH U MPOSKTHOH JesITeTbHOCTH,
IPOSIBJIATE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHHS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/I0B MIO3HAHMUS.

3) paGora ¢ nngopmanmeii:

OPHECHTUPOBATbCA B pa3IMYHBIX HCTOYHMKAX HWHPOpMauuu (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHYECKOTO COJEpXaHWs, CIpaBOYHbIe TmocoOus, pecypcsl HHTepHera),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUIAOB MU (OPM MpenCTaBICHUsS, KPUTHYECKU
OLIEHUBATH €& IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

¢dbopMynaHpoBaTh 3ampoChl M TNPUMEHATh Pa3IUYHBIE METOABI NPHU TOUCKE M OTOOpe
uHpopManuu, He0OOXOAMMOM I BBIMOJIHEHUS YUeOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIIONB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANBbHYIO (OpPMY IpecTaBieHus WHPOpMAIUU (CXEMBI,
rpaduKy, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTOJb30BaTh HAYYHBIM S3bIK B KadecTBE CpeACTBa NIpU paboTe C XUMHYECKOU
uHpOpMalKeli: MPUMEHATh MEXNpeaAMeTHbIe ((uU3nYecKkue M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (hopMyJibl, a00peBUATYpbI, HOMEHKIIATYPY;

UCTIOJIB30BATh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMH e CTBUSAMU:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B X0/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYJIHPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIBHO BBITOJHEHHS
MIPEAJIOKEHHOU 3a1a4H;

BBICTYNATh C IPE3CHTAIlMEeH pe3ysIbTaTOB IMMO3HABATEIbHON AEATEIbHOCTH, MOTYYCHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOH paboOThl MO HCCIEIOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanuzanu y4eOHOro IMpoekTa U (OpMYJIHpPOBATh BBIBOJBI IO pE3yjibTaTaM MpPOBEIEHHBIX
MCCIICIOBAaHUM MTyTEM COTTIaCOBAaHUS MO3UIMI B X0€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU 1eHCTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATENbHYIO JEATEIbHOCTD,
ompenensas e€ eI M 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeyUlaraeMblii arOPUTM JIEHCTBHI HPU BBHIOJHEHUU YYEOHBIX M HMCCIENOBATENbCKHUX 3a/1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIIOCOO UX PEIICHUsS ¢ YUETOM MOITYUYECHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTpaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJIM XMMUU B TO3HAHUU SIBICHUNA NPHUPOJBI, B (HopMUpOBaHUH
MBILIUICHUS] W KYJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIbHOH I'pPaMOTHOCTH, HEOOXOIUMOHW IS
pelieHusl MPAaKTUYECKUX 3a1ad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
310pPOBBIO U IIPUPOJHON CpELE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, SJIEKTPOHHAsE 000JI04YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTbD,
3JIEKTPOOTPHUILIATEILHOCT, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJeT,
(byHKIMOHANBHAS TPYIIA, pajuKajl, H30MEpHUs, HW30MEphbl, TOMOJOTHYECKUH psJl, TOMOJIOIH,
YTIIEBOAOPOABI, KUCIOPOA U a30TCOJAEpKAILUE COCAUHEHHS, MOHOMED, IIOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUsl CTPOCHUSI OPraHUYECKUX
BemiectB A. M. bymiepoBa, 3aKkOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH; MHPOBO33PEHUECKHE 3HAHMUS, JIEXKAIIME B OCHOBE IOHHMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJIOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€3011aCHOM MCTIOIb30BAHUH BaKHEHIITNX OPTraHUYECKUX BEILIECTB B OBITY
U IIPaKTHUYECKOH 1€ATEIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTH YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHECHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMH) (OpMyYIT OpraHNYECKUX BELIECTB
U YpaBHEHMHM XMMUYECKUX PEaKLIMH, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHUYECKUX BEIIECTB
JUIS WIUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIC)KHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB MO HX COCTaBy M CTPOCHHUIO K ONpeAeTEHHOMY Kiaccy/Tpylmne COeAUHEHHUH
(yrieBomopoapl, KHUCIOpPOA M  a30TCOAEpXAIIME COEAMHEHHS, BBICOKOMOJIEKYJISIPHBIE
COEMHEHM), AaBaTb UM Ha3zBaHMsA o cucrematnueckod HoMeHknatype (IUPAC), a taxxke
IIPUBOJIUTH TPUBUAIBHBIE Ha3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (3TWUJIEH, MPOIUJIEH,
alleTWICH, STHJICHIVIMKONb, TJIHLEPUH, (eHON, (OopManbAerujl, aleTaibIeru], MypaBbHHas
KHCJIOTa, YKCYCHas KUCIJIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsl KUCIIOTA, TJII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTH0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHIBI XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHMX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BemiecTB A. M. BytnepoBa st 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaThb COCTaB, CTPOEHHE, (QU3HUECKUE U
XMMHUYECKHE CBOWCTBA TUIIUYHBIX MIPEICTABUTENIECH PA3INYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, »TaH, STWIEH, MPOINWICH, aleTWwieH, Oyraauen-1,3, metwnOyramuen-1,3, OeHsou,
METaHOJI, 3TaHOJ, 3TUJICHTIUKOIb, TTIUIEpUH, (PEHO, aleTalbIeru, MypaBbUHAs U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, LEJUI003a, aMHHOYKCYCHas KHUCIOTa), WUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKLHH ¢
HCTIOJIb30BAHUEM CTPYKTYPHBIX (pOopMyII;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKH YTIIEBOJOPOJHOTO CHIPhS
(HeTh, MPUPOAHBINA Ta3, yroib), cHocoObl MX MepepabOoTKH M MPAaKTUYECKOe MpPUMEHEHHE
MIPOAYKTOB IepepadoTKH;



c(OPMHPOBAHHOCT YMEHHUI TNPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMUYECTBA HCXOJHOTO BELIECTBA WJIM HPOAYKTa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MPOIYKTOB PEaKIIH);

c(hOpMHUPOBAHHOCTh YMEHH BJIJIETh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAyIHOTO
MIO3HAHUS, MCIONb3YEMbIX B XMMHUU IIPpM M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUN
(HabmoneHne, M3MEpeHHe, OHKCIEPUMEHT, MOJICTUPOBAHMUE), HCIOIb30BaTh CHUCTEMHBIC
XUMHWUYECKHUE 3HAHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX J)KU3HEHHBIX CUTYalUsX, CBI3aHHBIX
C BELIECTBAMHU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTH YMEHUN COOIONATh MpPaBUiIa TMOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBHiia OOPAILICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIITOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHHH IUIAHUPOBATh U BBINOJHATH XWMHUYECKUN DSKCIIEPHUMEHT
(mpeBpallleHUs1 OPraHNYEeCKUX BEILECTB IPU HAarpEeBaHUU, MOJYyYEHUE THIECHA U U3YyUEHHUE €r0
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHUYECKUX BEIIECTB, JCHaTypanus OEJIKOB NpHU
HarpeBaHMH, IIBETHBIC PEaKIMU OEKOB) B COOTBETCTBHM C MPAaBUJIAMU TEXHUKU OE30MACHOCTH
npu oOpallleHUH C BEIIECTBAMH M J1a0OpPaTOpHBIM 00OPYAOBAaHHEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO SKCIEpUMEHTa B (hOpMe 3aluCH ypaBHEHHH COOTBETCTBYIOUIMX pPEAKIHMHA H
(bopMyIHpOBaTh BBIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0O HH(OPMALHIO,
MOJTy4aeMylo U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(popManuu, UHTepHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWJIa SKOJOTUYECKH IIeeco00pa3Horo
MOBEJCHUS B OBITY W TPYIOBOH JAEATEIBHOCTH B IENSAX COXPAHEHHsS] CBOETO 3/0POBBbS H
OKpY>Karollle NPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTH BO3JCHCTBHUS HA KUBBIE OpPraHU3MBbI
ONpEAENEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbici mnokaszarens [1/IK, noscHaTe Ha
IpUMEpax CIOCOObl YMEHBIICHUS U NPEAOTBPALICHUS WX BPEAHOTO BO3ACHCTBHS HAa OPraHHU3M
YEJI0BEKA;

Uil 0OYyYaIOLINXCS ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMHU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUIL  CJEMbIX W CHa0OBHISMIMX OOYYalOIIUMXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUEUHYIO cucTeMy ob0o3HadeHuit JI. bpaiins s 3anucu XuMU4eckux popMyIL.

11 KJIACC

[IpenmeTHbie pe3yibTaThl OCBOEHHMsS Kypca «OOmas W HeopraHM4yecKas XUMHsD)
OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUNA: O XHMHYECKOM COCTAaBJISIONICH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJIM XMMUU B TO3HAHUM SIBICHUH NPHUPONBI, B (HopMUpOBaHUH
MBILIUICHUS] W KYJbTYypbl JIMYHOCTH, €€ (YHKUMOHAIbHOH I'pPaMOTHOCTH, HEOOXOIUMOHW IS
pelieHusl MPAaKTUYECKUX 3a1a4 M HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
310POBBIO U IIPUPOJHOU CpELE;

BJIAJICHUE CHUCTEMOM XHMMHMYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XMMUYECKUNA 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKyJla, MOJb, MOJSPHBIA O0BEM, BaJCHTHOCTh, AJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XHMMMUECKas CBs3b (KOBAJECHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasl  pPEIIE€TKa, THUIBI XMMHWYECKUX  pEeakluil, pacTBOP, IJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs NUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHMUYECKOM  peaklMM, XMMHUYECKOE paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
JJIEKTPOJUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpaHEHUs1 MAacChl BELIECTB, 3aKOH COXPAHEHMs U IPEBPALICHUS DHEPIHMU IIPU XUMUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHHI S3bIK XUMHHM, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalye B OCHOBE IIOHMMAaHHs IPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHM,



(aKTOJIOTHUYECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30MacHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTHUECKON AEATEIHHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTH YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS NPH ONMCAHUU HEOPTraHMYECKHX
BEILECTB U UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
dopMyn BelecTB M ypaBHEHMH XHWMHYECKHUX PEAKIHH, CHCTEMAaTHYECKYyl0 HOMEHKIIATYpY
(IUPAC) u TpuBHanbpHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHBINA ra3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IUThEBas COAa, NMUPUT U
pyrHe);

c(OPMHPOBAHHOCTH YMEHUH ONpEeNsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTABa, BUJ XUMHUUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJlJIn4yecKasi, BOJIOPOAHAs]) B COCIMHEHUSAX, TUIl KPUCTANIMYECKOW PEHIETKH KOHKPETHOIO
BElLIECTBA (ATOMHas, MOJEKYJIsIpHas, MOHHAs, METAJJIMYECKas), XapakTep Cpeldpl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAAJICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONpPEAeIEHHOMY KJIACCY/TpyMIle COeTUHEHUN (IIPOCThIE BEIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICT mepuonudeckoro 3akona JI. W.
MeHnneneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHHMH  XapaKTE€pU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoii cucteMbl XUMUUYECKUX 3eMeHTOB 1. 1.
MeHneneeBa, HCIONB3YSl MOHATHS «S-, pP-, d-DJIEKTPOHHBIE OpOUTANNY, «IHEPreTUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB MU UX
COCIMHEHMI 110 nepuoaam u rpynnam [lepuogudeckoil cucteMsl XUMUUECKUX 1eMeHToB 1. M.
MeHjeneeBa;

c(OPMHPOBAHHOCT, YMEHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIacCOB, IOATBEPXkAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSA3M MEXJIy HEOPraHMYECKHMH BEIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHsI KIAaCCU(PUIUPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
npU3HakaM (YUCIly M COCTaBy peardpyrolux BeIIeCTB, TerioBoMy 3ddekry peaxum,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIiH, yYaCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHHS PEAKLUUH Pa3IUYHBIX THIIOB, OJIHBIE
U COKpAIllEHHBbIE YPABHEHMsI pEAaKLIMi MOHHOTO OOMEHA, YUMTHIBAsl yCIOBUS, IPU KOTOPBIX 3TU
peakuuy UAyT 10 KOHIIA;

c(OPMHPOBAHHOCT YMEHHI MPOBOAUTH PEAKIMH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB pA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pAcCHO3HaBaThb ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHUIHOCTb OKHCIIUTEIHbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii OCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OaaHca STHX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKIuu OT
pa3nuYHbIX (HAaKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIUIEHHOTO TOJYYEHHUsI CEPHOW KHUCIOTHI, aMMHAaKa, a TaKKe CPOPMHPOBAHHOCTH
npeacTaBIeHuid 00 OOIIMX HAyYHBIX HPUHIMIAX M SKOJIOTHYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCT YMEHHUI MPOBOAUTH BBIYMCICHHUS C HCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHHWH Ta30B MPHU XUMHYECKHX



peakImsax, Macchl BellecTBa MM 00BbEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUMH BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHs MaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHHS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIONATh MpPaBUiIa TMOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBHia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCT YMEHHH IUIAHUPOBATh U BBINOJHATH XWMHUYECKUH HSKCIIEPHUMEHT
(pa3noxeHune TepoKcHIa BOJAOPOJA B MPHUCYTCTBHM KaTalnW3aropa, OMNpEACTICHHE CpPelbl
PacTBOPOB BEILIECTB C MOMOUIbIO YHHUBEPCATILHOTO MHIMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHMYECKOW pPEaKLWH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC PEaKLUUU Ha
cynbdar-, kKapOoOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE HKCIEPUMEHTATbHBIX
3ajad mo TemMam «Mertamws» U «Hemeramnasl») B COOTBETCTBUM C NPAaBWIAMU TEXHHUKH
0€30macHOCTH MpH 0OpallleHHH ¢ BEIIECTBAMU U JIAOOPaTOPHBIM 000PYIOBAHUEM, NTPE/ICTABIIATH
pe3yabTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (hopMe 3alucH YpaBHEHHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyIHPOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB,;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0O HH(OPMALHIO,
MOJIy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM KOMMYyHHUKanuu, HHTepHET H
JPyTUX);

c(OPMHPOBAHHOCTh YMEHHMH COONMIOAATh MpaBWiIa SKOJOTUYECKH IIeeco00pa3Horo
MOBEJCHUS B OBITY W TPYIOBOH JAEATEIHHOCTH B IENSAX COXPAHEHHs] CBOETO 3/I0POBBS H
OKpY>Karollle NPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTH BO3JCHCTBHUS HA KUBBIE OpPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbIcha mokazatesns [11K, mosicHiATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEeIOTBPAILEHHS UX BPEAHOTO BO3CHCTBUS HA OpPraHU3M YelIOBEKa,

Uil 0OYyYaIOLINXCSl ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMHU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUII,

Ul CJEMbIX W CHa0OBUIAIMIMX OOYYarOIIUMXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins s 3anucu XuMU4ecKux popMyIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Jrj;-)n HaumeHoBaHue pa3/ie/ioB M TeM NPOTrPaMMbI Beero Koutpoabnbie | IlpakTuueckue Oﬁp(:;q;l;:];;:elzu e
padoThI padoThI pecypes
Pasnea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOi XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHN4YECKUX coenHeHuil A. M. 3 1 0
bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBogopoabl
2.1 [IpenenbHble YIIIEeBOAOPOABLI — AJIKAHBI 2 0 0
29 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 6 0 1
QJIKaINEHBbI, aJTKUHBI
23 ApoMaTudecKkue yriieBoaoposl 2 0 0
24 [IpupoaHbIE HICTOYHHUKH YITIEBOAOPOJIOB U UX 3 1 0
nepepadoTka
Hroro no pazneny 13
Pa3znea 3. Kuciiopoacoaep:xanue opranu4eckmue coeJHHEHNUs
3.1 Crnuptsl. ®eHon 3 0 0
39 Anpaerunbl. KapOoHoBbie KUCIOTHL. CI0XKHBIC 7 0 1
a¢upsl
33 VYrineBoasl 3 1 0
Hroro no pazneny 13
Pasnea 4. Asorcoaepskamme opraHu4ecKue coeJHHeHHs
4.1 ‘ AMuHBI. AMUHOKUCIIOTHL. benku 3 0 ‘ 0
Hroro no pazneny 3
Paspnen S. BoicokoMOJIeKY I pHbIE COeIHHEHNUSA
5.1 ‘ IInactmaccel. Kayuyku. BonokHna 2 1 ‘ 1




Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Kosan4yecTBo yacoB DJIEKTPOHHBIE
Jl:;_)l'[ HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbI Beero Kontposbbie | [IpakTudeckue o p(:gﬂ(:];[;gl;;:elzme
padoThI padoThI pecypes
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 IIepuonnueckas cucTeMa XMMUYECKUX 3 1 0
anementToB . 1. Mennaeneena
1.2 Crpoenue BeniectBa. MHOrooOpasue BEIECTB 4 0 0
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Hroro no pazueny 13
Pasnen 2. Heopranuyeckasi Xumust
2.1 Mertaisl 6 0 1
2.2 Hemeraisl 9 1 1
73 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX ) 0 0
BEIIECTB
Hroro no pazueny 17
Pasnen 3. Xumus u ’Ku3Hb
3.1 ‘ XUMHS U )KU3Hb 4 1 ‘ 0
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 ‘ 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoanuecTBo 4acoB Hara JJIeKTPOHHBbIE HU(PPOBBIE 00Pa30BaTeJIbHbIE
n/m Bcero | Konrpoabubie | [IpakTtuyec | H3Y'ICHHH pecypceel
padoThI KHe
padoThbI
1 [Ipenmer oprannveckoit 1 0 0 https://lesson.edu.ru/lesson/a9f3d191-5ele-
XHMUH, ¢€ BO3HUKHOBCHHC, 4e24-ac02-efb16fa49f6a
pa3BuTHE U 3HaueHue. Teopus https://school.oblakoz.ru/class/67192a57-3660-
CTPOEHMS OPraHUYECKUX 4443-8661-544621caSdce
coeaunenuit A. M. bytneposa, https://lesson.edu.ru/lesson/c935a58c-ab0e-
€€ OCHOBHBIC TIOJIOKEHUS 4¢59-9dcf-20517ae4b52e
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
2 BxojaHast KoHTposibHas paboTa 1 1 0
3 [IpencraBnenue o 1 0 0 https://lesson.edu.ru/lesson/726ee099-e1a9-
KJTACCU(UKALIUN OPTAHUUECKUX 410f-b8be-b4cb589aeadl
BemiecTB. Homenkiatypa https://school.oblakoz.ru/class/67192a57-3660-
(cucremaTuyeckas) u 4443-8661-544621caSdce
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB
4 AJTKaHBI: COCTaB M CTPOCHUE, 1 0 0 https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTHYECKUN PSIJT 473c-b3d7-ed82fcaddd02
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
5 MertaH u 3TaH — npocTeime 1 0 0 https://lesson.edu.ru/lesson/4da31505-652d-
MPECTaBUTENN AIIKAHOB 4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/9641927f-bbc8-
44b9-b3ea-81a2be75c47a
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
6 AJTKEHBI: COCTaB M CTPOCHUE, 1 0 0 https://lesson.edu.ru/lesson/4038171e-4158-
CBOWCTBaA 4bd1-ae98-18dc1cfb9399



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
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https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621ca5dce

7 OTHIIEH U IPOTHIICH — https://lesson.edu.ru/lesson/05ab5925-ba8e-
MPOCTEUIINE PEACTaBUTENN 499¢-840b-70b5e8db71ae
AJIKEHOB https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
8 [TpakTuyeckast padora Ne 1. https://lesson.edu.ru/lesson/53cd2379-2a45-
«[lomyueHue sTuICHA U 43b1-9f67-7ebcdaf03cel
U3yYeHHE €ro CBONUCTB» https://sites.google.com/site/himulacom/3B0HOK-
Ha-ypok/10-Ki1acc-TpeTuii-roa-o0y4eHus/ypoK-
41-npakTrueckas-paboTa-2-monydeHue-
ATHJICHA-U-U3YUYeHHe-ero-cBoicTB?pli=1
9 Anxanuensl. byraguen-1,3 u https://lesson.edu.ru/lesson/6df23393-608-
MeTunoyTanuen-1,3. 4b9f-ae01-a983b95b854a
[TomyyeHne CHHTETHYECKOTO https://school.oblakoz.ru/class/67192a57-3660-
Kay4yKa U pEe3UHbI 4443-8661-544621caSdce
10 | AnKuHBI: cOCTaB U https://lesson.edu.ru/lesson/05¢92929-6741-
0COOEHHOCTH CTPOCHHS, 4d7c-84b5-009292468356
TOMOJIOTHUECKUH ps. https://school.oblakoz.ru/class/67192a57-3660-
AneTuieH — npocTermumi 4443-8661-544621caSdce
NPEICTABUTEINb ATKHHOB
11 | BeruucieHus mo ypaBHEHHIO https://lesson.edu.ru/lesson/7dada027-8448-
XUMHYECKON peaKinu 418f-b416-fbaledd4ab6d
12| ApeHsl: 6eH30: U TOITYOII. https://lesson.edu.ru/lesson/d86d7d00-d5b4-
TokcuuHOCTH apeHOB 491d-aded-c3ddal9feef4
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
13 | 'eneTnueckas cBs3b https://school.oblakoz.ru/class/67192a57-3660-
YIJIEBOOPOIOB, 4443-8661-544621caSdce
NPUHAUISKAIINX K PA3THYHBIM
KJaccam
14 | IlpupoaHbie UCTOYHUKH https://lesson.edu.ru/lesson/99557a5e-2221-

YIJIEBOAOPOJOB: MPUPOIHBIN

43e0-97b8-983de535¢44d
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ra3 1 NOIyTHbIE HEPTSIHbIC
rasbl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu

https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621ca5dce

15 | I[IpupoaHble HCTOUHUKH https://lesson.edu.ru/lesson/6¢919641-7956-
YTJEBOJAOPOAOB: IPUPOIHBIH 4130-b1fd-c7e71db395d7
ra3 u MOIyTHbIC HeTIHBIC
rasbl, HeTh M MPOIYKTHI €&
nepepadoTKu
16 | KonrponbHas pabora no https://lesson.edu.ru/lesson/6abf1680-4ebS-
paszzaeny «YTJIeBOIOPOIbD» 4612-8ea5-44d63cccf518
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
17 | IIpenensHble OJHOATOMHBIE https://lesson.edu.ru/lesson/5439c18b-7440-
CIMPTHI: METAHOJI ¥ 3TAHOJL. 4b6£-bf84-c04fa471694f
Bonopoanas cBs3b https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
18 | MHOTOATOMHBIE CITUPTHIL: https://lesson.edu.ru/lesson/461aa9c8-cOef-
STUJICHIJIMKOJb U TIHLEPHH 4827-a8e5-d12a0bedc826
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
19 | deHox: CTPOCHUE MOJICKYIIBI, https://lesson.edu.ru/lesson/649883b8-7c5f-
buznUeCcCKre U XUMUIECKUE 4116-896e-10a2278b08f1
CBOWCTBa, MPUMECHEHUE https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
20 | Anpaerugsl: popManmbaeTuI U https://lesson.edu.ru/lesson/8664b319-0ba3-
areTanpaeru. AeToH 4945-b076-cb7ae5858b90
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
21 | OMTHOOCHOBHBIE MIPEICTbHBIC https://lesson.edu.ru/lesson/b4feaa04-3438-
KapOOHOBBIC KHCIIOTHI: 4b57-a3ec-ba0f9fe63c0d
MypaBbUHAS U YKCyCHasi https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
22 | Ilpaktuueckas pabota Ne 2. https://lesson.edu.ru/lesson/9834d408-386d-
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«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBD)

444a-8de3-7efba8b98cdb

23 | CreapuHOBas U OJEUHOBAS https://lesson.edu.ru/lesson/71ac43{2-a0d4-
KHCJIOTHI, KaK MpeICTaBUTEIN 4945-a0eb-1e59cd5f4dof
BBICIIX KapOOHOBBIX KHCIIOT https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
24 | Mbuia Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOlIee ACHUCTBUE
25 | CnoxHble 3(hUpbI KaK https://lesson.edu.ru/lesson/71ac43{2-a0d4-
MIPOU3BOJIHBIE KAPOOHOBBIX 4945-a0eb-1e59cd5f4dof
KUCIOT. [ Maposn3 CloXHBIX https://school.oblakoz.ru/class/67192a57-3660-
3¢upoB 4443-8661-544621caSdce
26 | XKupsl: ruaponus, https://lesson.edu.ru/lesson/71ac43{2-a0d4-
MIPUMEHEHHE, OMOIOTHYecKast 4945-a0eb-1e59¢d5f4d9f
POJIb )KUPOB
27 | YrieBoasl: COCTaB, https://lesson.edu.ru/lesson/709ce43a-deb6-
knaccudukanus. Baxuneitmme 4281-963b-01d2¢212d4d0
NPEJCTaBUTEIIN: TIIOKO03a, https://school.oblakoz.ru/class/67192a57-3660-
¢bpykTo3a, caxaposa 4443-8661-544621caSdce
28 | Kpaxmain u 1euioo3a Kak https://lesson.edu.ru/lesson/690tbb76-94a-
MIPUPOHBIE MTOJIUMEPHI 4177-bbbe-3d3ae748f716
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
29 | KonrponbHas paboTa o https://lesson.edu.ru/lesson/66a7bd94-2bc5-
pazzaeny 4ec7-b7c7-f1893919d25a
«Kucnopoaconepxaiuue
OpPraHMYeCKUE COCTUHEHUSDY
30 | AMHHBI: METHJIAMUH ¥ aHUJIUH https://lesson.edu.ru/lesson/0c608a59-4¢c69-
4481-839¢-9205f201b73¢
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621caSdce
31 | Benku Kak npUpOIHBIC https://lesson.edu.ru/lesson/c2f2{3d7-43d1-
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https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

BBICOKOMOJICKYJISIPDHBIC
COCOAUHCHUA

4873-ace0-78eca6009628
https://school.oblakoz.ru/class/67192a57-3660-
4443-8661-544621ca5dce

32 | AMMHOKHCIIOTBI KaKk 1 https://lesson.edu.ru/lesson/c2{2f3d7-43d1-
amM(OTepHbIe OPraHUYECKue 4873-ace0-78eca6009628
COEIUHEHHNS, UX https://school.oblakoz.ru/class/67192a57-3660-
OHOJIOrHYECKOE 3HAYCHHE. 4443-8661-544621caSdce
IlerrTuanl

33 [IpomexxyTouHasi aTTecTalus 1

34 | OCHOBHBIC MTOHITHS XUMUU 1 https://lesson.edu.ru/lesson/45b81dac-acba-
BBICOKOMOJICKYJISIPHBIX 440e-99e3-14c3ba78050a
coequHeHn. OCHOBHBIC https://school.oblakoz.ru/class/67192a57-3660-
METO/JIbl CHHTE3a 4443-8661-544621caSdce
BBICOKOMOJICKYJISIPHBIX
coequHeHuit. IlnacTMaccsl,
Kay4yKH, BOJIOKHA.

OBIIEE KOJIJMYECTBO YACOB 34

110 ITPOTPAMME



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce
https://school.oblakoz.ru/class/67192a57-3660-4443-8661-544621ca5dce

11 KJIACC

Ne Kosmm4ecTBo 4acos Mara DJIeKTPOHHbIe U (ppoBbIE
Tema ypoka
n/n Bcero KoHuTpounH IpakTnyeck | M3y4YeH o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThI He padboTsbl us

XUMUYECKUH TTEMEHT. ATOM. 1 0 0 https://lesson.edu.ru/lesson/20b1df2e-
DneKTpoHHAsT KOHPUTYpALIUS 6ce4-435b-b6dc-5155d30a45fa
aTomoB. [lepuoauueckuii 3aKoH U https://school.oblakoz.ru/class/e5e6f0c]1 -

1 [lepuonuueckas cucrema 4882-4042-a707-8c96b8316844
XUMHUYECKHX dyieMeHToB J]. M. https://lesson.edu.ru/lesson/e7d48881 -
MenpeneeBa, Ux CBSI3b C 055d-49da-a49¢-7375¢3d033¢9
COBPEMEHHOM TeOpHel CTPOCHUS https://school.oblakoz.ru/class/e5e6f0c]1 -
aTOMOB 4882-4042-a707-8c96b83f6844

2 BxojaHast KOHTposbHast paboTta 1 1 0
3aKOHOMEPHOCTH H3MEHEHUS 1 0 0 https://school.oblakoz.ru/class/e5e610c1-
CBOMCTB XUMUYECKHUX JIIEMEHTOB 4882-4042-a707-8c96b8316844
U UX COCAMHEHHH I10 TPyTIaM 1

3 nepuoaam. 3HaueHue
NEePUOANYECKOTO 3aKOHA
CHCTEMbI XHMUYECKHX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HAYKH
CrpoeHue BemiecTna. 1 0 0 https://lesson.edu.ru/lesson/2859ec02-
XuMUYeCKas CBs3b, €€ BUIBL; 8ecd-4cd8-8531-edad962608fb

4 MEXaHU3MBbI 00pa30BaHUS https://school.oblakoz.ru/class/e5e610c1-
KOBaJICHTHOH CBsi3U. BogopoaHas 4882-4042-a707-8c96b8316844
CBSI3b
BanenTHOCTS. 1 0 0 https://school.oblakoz.ru/class/e5e6f0c]1 -
DNEeKTPOOTPUIIATEIHHOCTb. 4882-4042-a707-8c96b8316844

5 Crenenn okucienus. Bemecrtsa
MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

6 [ToHsATHE O MUCTIEPCHBIX 1 0 0 https://lesson.edu.ru/lesson/8ae38be6-

cucreMax. UCTUHHEBIE U

€06f-4fae-9729-699031091968



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 1015 BellECTBa B
pacTBope

https://school.oblakoz.ru/class/e5e610c1-
4882-4042-a707-8c96b8316844

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

https://lesson.edu.ru/lesson/5¢33bc30-
805d-41fe-bf72-860434145157

7 I'eneTnueckas cBs3b https://school.oblakoz.ru/class/e5e6f0c]1 -
HEOPraHMYECKUX BEIIECTB, 4882-4042-a707-8c96b8316844
pa3INYHBIX KJIaCCOB
Knaccugukarus XuMuaeckux https://school.oblakoz.ru/class/e5e6f0c]1 -
peaxiuii B HEOPraHMYECKO 1 4882-4042-a707-8c96b8316844
OpPraHUYECKON XUMUU. 3aKOH

8 COXpaHEHHUsI MacChl BEILIECTB;
3aKOH COXpPaHEHUS 1
NpEeBpaIICHUs SHEPTUH TTPU
XMMHUYECKHX PEaKIUsIX
Ckopoctb peakuuu. OGpaTumbie https://lesson.edu.ru/lesson/fOcbSdef-
peakmu. XUMHYEeCKOe 307e-4575-89d0-86041b603655

9 paBHOBecHE https://lesson.edu.ru/lesson/Oe41e568-

0a2b-4605-bb92-35d1ab6919ba

https://school.oblakoz.ru/class/e5e6f0c]1 -

4882-4042-a707-8c96b83f6844
[TpakTuaeckas padora No 1.

10 «BnusiHuE pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTb XUMHUUYECKOU
peaKum»

DeKTpoIuTHYeCKast https://lesson.edu.ru/lesson/237cdb54-
nuccouuanys. [lonstue o 2787-4817-8330-6€027b075645

1 BOJIOpoIHOM Tokazarene (pH) https://school.oblakoz.ru/class/e5e6f0c] -
pactBopa. Peakiuu HOHHOTO 4882-4042-a707-8c96b8316844
obmeHa. ['maponu3 opraHuuecKux
Y HEOPTaHMYECKHX BEIICCTB

12 OKUCTUTENBHO- https://lesson.edu.ru/lesson/8219cef-

BOCCTAHOBUTCJIbHBIC PCAKIINH.

7a8a-44d5-b58a-b3d1b2eeb237



https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
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https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237

[TonsiTre 06 AmMeKTpoNIH3Ee
pacIuIaBoOB U PaCTBOPOB COJIEN

https://school.oblakoz.ru/class/e5e610c1-
4882-4042-a707-8c96b8316844

KonrponsHas pabora no pazaeny
((TeOpeTI/IquKI/Ie OCHOBBI XUMHHN)»

https://lesson.edu.ru/lesson/cc14197b-
ada3-4ac9-al123-dadc40973c6f

13 https://school.oblakoz.ru/class/e5e610c1-
4882-4042-a707-8c96b8316844

Mertaiuibl, UX MOJIOXKEHHUE B https://lesson.edu.ru/lesson/a0d5bd16-
Ileproguueckoii cucreme 683e-4ale-8073-70c604e9c862

14 XUMHUYECKHX dyieMeHToB J]. M. https://lesson.edu.ru/lesson/e7{f8162-
MenpeneeBa 1 0COOCHHOCTH 0d4d-40£8-b917-422¢3e710750
cTpoenust aromoB. O01me https://school.oblakoz.ru/class/e5e6f0c] -
¢u3nUecKre CBOWCTBA METAIJIOB 4882-4042-a707-8c96b8316844
CruiaBbl METaJLIOB. https://school.oblakoz.ru/class/e5e610c1-

15 DNEeKTPOXUMHUYECKUI psijt 4882-4042-a707-8c96b8316844
HaIpsHKEHUN METaJUIOB
XUMHUYECKHE CBOMCTBA https://school.oblakoz.ru/class/e5e610c1-

16 BOXHEUIINX METAJJIOB (HATPHIA, 4882-4042-a707-8c96b8316844
KaJIui, KaJIbIUi, Maruui,
QITIOMUHUN) U UX COETUHEHUN

17 XUMHUUYECKHE CBOMCTBA XpoOMa, https://school.oblakoz.ru/class/e5e6f0c]1 -
MEJIM U UX COSTUHCHUI 4882-4042-a707-8c96b8316844

13 XuUMHYECKHE CBOMCTBA IIMHKA, https://school.oblakoz.ru/class/e5e6f0c1-
JKeJIe3a U UX COCTMHCHHM 4882-4042-a707-8c96b8316844
[TpakTuueckas padorta No 2. https://lesson.edu.ru/lesson/6545ec44-

19 "Perienue sKcrepuMEHTAIbHBIX 34c5-4316-826b-a648d7d6fef7
3a7a4 no teme «MeTtamibn"
HemeTamnibl, X MOJI0KEHUE B https://lesson.edu.ru/lesson/2390b83e-
[Tepuonuueckoii cucteme a935-4¢96-bd3a-25f26d9¢1139

20 XUMHUYECKHX dyieMeHToB J1. M. https://school.oblakoz.ru/class/e5e6f0c1 -
MenpeneeBa 1 0COOCHHOCTH 4882-4042-a707-8c96b8316844
CTPOCHHS aTOMOB

71 du3uvecKkre CBONCTBA https://lesson.edu.ru/lesson/ctb70c37-

HEMETAJIJIOB. AJUIOTPONHS

2784-4c66-be05-b0966dftb673
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https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

HEMETAJUIOB (Ha MpUMepe
KHCJIOpoAa, cepsl, pochopa u
yriaepoza)

https://school.oblakoz.ru/class/e5e610c1-
4882-4042-a707-8c96b8316844

XUMHUYECKHE CBOWCTBA

https://school.oblakoz.ru/class/e5e610c1-

22 raJloTeHOB, CEPBI  UX 4882-4042-a707-8c96b8316844
COCTUHECHUN

73 XuUMHUYECKHE CBOMCTBA a30Ta, https://school.oblakoz.ru/class/e5e6f0c1-
docodpa u ux coenuHEeHUN 4882-4042-a707-8c96b8316844

24 XUMHUYECKUE CBOMCTBA yrieposa, https://school.oblakoz.ru/class/e5e6f0c] -
KPEMHHUS ¥ UX COeIMHEHUN 4882-4042-a707-8c96b8316844

75 [TpumeHeHNnEe BaXKHEHIINX https://school.oblakoz.ru/class/e5e6f0c]1 -
HEMETAJJIOB U UX COCJIMHEHUH 4882-4042-a707-8c96b8316844
O06o001IeHNe U cUCTeMaTH3aIUs
3HaHu# 1o TeMe «Hemeramisn.

26 Brluncienus 1o ypaBHeHUIM
XUMHUYECKUX PEAKIUHI U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuyeckast padota Ne 3. https://lesson.edu.ru/lesson/7c19b0ba-

27 «Pemienune 3xcriepuMEHTATBHBIX 7815-4db3-8614-d0ac5b740b3b
3ajad no Teme "Hemeramib"» https://school.oblakoz.ru/class/e5e6f0c]1 -

4882-4042-a707-8c96b83f6844

28 KonrponsHas pabora o remam https://school.oblakoz.ru/class/e5e6f0c]1 -
«Meramne» u «Hemerammbny 4882-4042-a707-8c96b8316844
Heopranuueckue u https://lesson.edu.ru/lesson/58903722-

29 OpPraHUYECKUE KUCIIOTHI. 79bc-4b22-b276-114fab0dd 141
Heopranuueckue u https://lesson.edu.ru/lesson/35¢c2be59-
OpraHUYeCKHUEe OCHOBAHUS f1c6-46c6-910c-46a0576d6924
AM(poTepHbIC HEOPraHUYECKHE U https://lesson.edu.ru/lesson/46b429e4-
OpPraHUYeCKUEe COCAUHEHHUS. 931c-43fb-a2ba-be9eObbeddef

30 I'enernyeckas cBs3b

HCOPTraHNYCCKUX U OPraHNUYCCKUX
BCIICCTB
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https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
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https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
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https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef

Pone xumun B obecrieueHUH 1 https://school.oblakoz.ru/class/e5e6f0c]1 -
31 HKOJIOTUUECKOM, IHEPTeTHUECKOM 4882-4042-a707-8c96b8316844

Y MHIIEBOI OE30IMacHOCTH,

Pa3BUTUHU MEIUIMHBI

[IpencraBnenus 06 oOmuUX 1 https://school.oblakoz.ru/class/e5e6f0c]1 -
3 HAYYHBIX IPUHIUITAX 4882-4042-a707-8c96b8316844

MPOMBIIIUICHHOTO MOJTY4CHHS

BAKHEWILINX BELIECTB
33 ITpoMexyTouHas aTTecTalus 1

YenoBek B MUpE BEILECTB U 1 https://school.oblakoz.ru/class/e5e6f0c]1 -
34 MaTepHasioB. XUMHUS U 37J0POBbE 4882-4042-a707-8c96b8316844

YeJIOBeKa.
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844
https://school.oblakoz.ru/class/e5e6f0c1-4882-4042-a707-8c96b83f6844

YYEBHO-METOJIUYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1) Xumus, 10 xnace/ Pyasutuc I'.E., ®enpaman @.I'., AkunonepHoe 001IeCTBO
«H3nmarenscTBO «IIpocBemienne
2) Xwumus, 11 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe 001IeCTBO
«H3narenscTBO «lIpocBemienney

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA
Xumust (6a30BbIil ypoBeHb). Peanuszanus tpedosanuit ®I'OC ocHOBHOTO 00111€T0
oOpa3zoBaHus: MeTonuueckoe nocooue s yuurens / Kasepuna A. A., [luuyruna I'.B.; nox
pen. I'. B. [lnuyrunoit. M.: ®I'BHY «MHcTUTYT cTpaTerun pa3Butus oopazoBanus PAO»,
2022.81c.:

HJI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1) I'azera "Xumus" uznarenbpekoro qoma 1-ro centsops. Caiit " uny Ha ypok xumun'".
Marepuansl K ypoky. Anpec caiita: http://him.1september.ru

2) Kypuan "Xumus u XKuzsb - XXI Bex" Axnpec caiita: http://www.hij.ru

3) Mup xumun. Anpec caira: http://chemistry.narod.ru

4) Bupryansnas Xumuueckas [Ikona. Angpec caiita: http://him-school.ru

5) ®enepanbHblii THCTUTYT negarornyeckux udmepennii (OGUIIN) fipi.ru



http://him.1september.ru/
http://www.hij.ru/
http://chemistry.narod.ru/
http://him-school.ru/
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