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HOACHUMTEJIBHASA 3AIITMCKA

[TporpammMa 1o XMMUHU Ha yPOBHE CPEAHEr0 00IIero oopazoBaHus pazpadoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit deneparumny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eepabHON 00pa30BaTeIbHON MPOTrPAMMBI CPEIHETO
obmero oopazoanus (POIT COO), npeacraBieHHbIX B DenepaibHOM rocyaapCTBEHHOM
obpazoBarensHoM cTangapte COO, ¢ yuérom Konnenuu npernoaaBanust yaeGHOTo peaMera
«Xumusi» B 00pazoBaTesbHBIX opranu3anusx Poccuiickoit deneparuu, peaaTn3yronmx
OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOXEHUH «CTpaTeru pa3BUTHS
Bocniutanus B Poccuiickoit deneparuu Ha nepuos a0 2025 roga» (Pacnopspkerue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXO/I0B K pa3pabOTKe MPOrpaMMBbl 110 XUMUHU, K ONpPEeAeNIeHUI0 o0IIIel cTpaTeruu
00ydYeHUs, BOCIIUTAHUS U PAa3BUTHS 00YJArOIIUXCS CPEACTBAMHU YIeOHOTO mpeameTa « XuMUS
st 11 ximaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHIENTYyalbHbIe nojioxkeHuss @I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIEJICH, COAEp KaHus, pe3yIbTaTOB 00y4YeHUs U TPEOOBAHUH K YPOBHIO
MIOATOTOBKHU BBIITYCKHUKOB.

Xummudaeckoe 00pa3oBaHue, MOTy4yaeMoe BHITYCKHUKAMHU 0011e00pa30BaTeIbHONW OpTaHU3aIHH,
ABIISIETCS HEOTHEMIIEMOI YaCThIO UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPLIAIOLINM 3TAIlOM
peanu3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KIIHOUYEBBIX [IEHHOCTEH, MPUCYIINX
[EJIOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHusl. DTH LIECHHOCTH KacarOTCsl MO3HAHUS 3aKOHOB
IpUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U 00ILIEH KYIbTYphl YEIOBEKA, a TAKXKE
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie.
Peanusyercs xumudyeckoe 00pazoBaHue 00yJarOIUXCS HA YPOBHE CPETHETO OOIIETO
00pa3oBaHus CpeACTBAMH Y4eOHOT0 MpeaMeTa « XUMHUs, COAEPKAHUE U MOCTPOCHHE KOTOPOTO
OTIpe/ICIICHBI B TPOrPAMME 10 XUMUU C YIETOM crienu(PUKU HAYKH XUMUH, e€ 3HAUCHHS B
MO3HAHUH MPUPOABI M B MAaTEPHAIILHOM JKU3HU OOIIECTBA, a TAKXKe ¢ YUETOM OOIIUX LeNei 1
IPUHLIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIETO
obpazoBanus B Poccuiickoii @enepamuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOMN
[UBUJIM3AIIH, B CO3JJaHIUH HOBOI 0a3bl MaTepuaibHON KynbTyphl. OHA BHOCHUT CBOI BKJIa/ B
(dbopMHUpOBaHKE PALIMOHAIIBHOTO HAYYHOT'O MBILUIEHHMS], B CO3JJaHHE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXarolieM MUpe KaK O eIUHCTBE MPUPOJIBI U YeJIOBEeKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOI0 COCTaBa OKPY>KAOIEro MUPA, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAEHUCTBYS C IPYrUMH €CTECTBEHHBIMHM HayKaMH, XUMUS CTajla HEOThEMIEMOMN
YaCcThI0 MUPOBOU KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBUEM YCIIEUTHOTO TPYa U KU3HU KaXI0TO
wieHa oOuiecTBa. CoBpeMeHHasi XMMUS KaK HayKa co3HMarebHasi, Kak HayKa BBICOKHX
TEXHOJIOTHII HallpaBJIeHa Ha PelIeHHe MI00aTbHBIX TPOOJIEM YCTOMYHNBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBOH, YKOJIOTHYECKON 0€30MMacHOCTH U
OXpaHBbI 3JOPOBbS.

B cootBercTBHY ¢ OOIMIMMHU LIEISIMHU U IPUHIMIIAMU CPETHETO OOIIEro 00pa3oBaHus Co/lep KaHne
npenmeta «Xumus» (11 kmacc, 6a30BbIi ypoOBEeHb U3YUEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO OJATOTOBKY O0yUYaroUXcsl, HEOOXOIUMYIO UM IS
BBIPA0OTKH MUPOBO33PEHUECKUX OPHUEHTUPOB, YCIICITHOTO BKIIOYEHUS B )KU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.
CoCTaBISIOMIMMHU TIpeIMeTa «XUMUSD SIBISIFOTCS 0a30BbIe KypChl — «OpraHuyecKas XUMHUS |
«OO0u1as 1 HeopraHMYecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0230BOI1 HAYKH: CUCTEMA 3HAHUH M0 HEOPTaHUYECKOW XUMHH (C BKIIOYCHHEM 3HAHUHA U3
oOuieit xumun) u opraunyeckoi xumuu. opmupoBaHe JaHHOW CHCTEMBI 3HAHUN TTPU
U3y4EHHUH ITpeaMeTa 00ecIeYMBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3usl BEIIECTB
Ha OCHOBE OOMINX MOHSATHN, 3aKOHOB M TEOPUI XUMHUH.



CrpykTypa conepkanus KypcoB — «Opranudeckas XuMus» 1 «O011ast 1 HeopraHudeckas
XUMHUS» cHOpMUpPOBaHA B IPOrpaMMe N0 XMMUU Ha OCHOBE CUCTEMHOTO MOIX0/Ia K U3YUEHHUIO
y4eOHOro Matepuana 1 00yclIOBJIeHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN Ha
OIPEIEIEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypce OpraHM4eCKON XMMHUU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHMS OPraHUYECKUX COCINHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMUYECKUX U AIEKTPOHHBIX MIPEICTABICHUN O CTPOCHUH BELIECTB.
Ceenenus 00 n3yyaeMbIX B Kypce BELIECTBaX JAKTCs B Pa3BUTHU — OT YIJIEBOJAOPOIOB 10
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEIMHEHM. B Kypce opraHnueckoil XuMuu MOoJIy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs I€pBOHAYAIbHbIE
NPECTaBICHUS O XUMUYECKOH CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.
[Tox HOBBIM yTJIOM 3peHHS B IpenMeTe «XUMuUs» 0a30BOr0 YpOBHS pacCMaTpPHBAETCS
U3y4EHHbII Ha yPOBHE OCHOBHOT'O 001IEro 00pa3oBaHus TEOPETUUECKUIN MaTepuan u
(akTOJIOTHUECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeopraHuveckas XUMHUs» 00ydJaroIUMCs IPEAOCTABIIAETCS BO3MOXKHOCTh OCO3HATh
3HauYEHUE MEPUOINYECKOr0 3aKOHA ¢ OOLIETEOPETUYECKUX U METOJI0JIOTMUECKUX ITO3ULIUH,
ri1y0e MOHATh UCTOPUYECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa — OT 000011aroIel 10
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.
Envnas cuctema 3HaHMM O Ba)KHEHIINX BEIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE O XUMUYECKHUX PEAKIMAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX IIPOTEKAHUS
pononssercsd B Kypcax 10 u 11 kinaccoB aneMeHTaMu COAEpKaHUSL, UMEIOIUMU
KYJIBTYPOJOTHUECKUI U PUKIIAJHONW XapaKTep. DTU 3HAHUS CITIOCOOCTBYIOT TIOHUMAaHUIO
B3alMOCBS3M XUMUU C IPYTMMH HayKaMH, PaCKpbIBatOT €€ POJib B [I03HABATEIBLHON 1
IIPAKTUYECKOHN AESATEIbHOCTH YEJI0BEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAYKEHUS K IIPOLIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U NMPAKTHUECKUX NPUIOKEHUH XUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO U IMYHOCTHO 3HAYMMBIX MpoOeMax, CBA3aHHbBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH(OPMALIMIO U IPUMEHSTD €€ [l NOTOJIHEHHsI 3HAHUH, peleHHs
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 331a4. B nienom copepxanue
y4eOHOro npenMeTa «XUMHUs» JaHHOTO YPOBHS U3Y4Y€HUsI OPUEHTUPOBAHO Ha (YOPMUpPOBAHHE Y
00y4aroIuXxcsi MUPOBO33PEHUECKOI OCHOBBI 11 MOHUMaHUs PUI0cO(YCKUX UAEH, TAKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPraHMUYECKOT'0 U OPraHMYECKOT0 MUPA, 00YCIIOBIEHHOCTh CBOMCTB
BEIIECTB X COCTAaBOM U CTPOEHUEM, I03HABAEMOCTh MPUPOHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
U pelIeHus MPOTUBOPEUNit MEKAY HOBBIMU (haKTaMH U TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUH B PEIICHUH SKOJIOTMUECKUX MPobieM, a Takxke npodiem cOepekeHus
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUHA U MaTepUaJIOB.
B nnane pemienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLMATIN3ALUN 00yJYarOINXCs IPUHATHIE
IIPOrpaMMOil 10 XUMHHU NOJIXO/bI K OIIPEAEIICHUIO CONEPKAHNS U TOCTPOEHHUS ITpEIMETa
npelycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX AEUCTBUNA, UMEIOIINX 0a30B0O€
3HaYEeHHE /IS pa3IMYHBIX BUJOB JESITEIbHOCTU: PELICHUs IpoOseM, IOUCKa, aHAJIN3a U
00paboTku nHGOpMaIuU, HEOOXOAUMBIX I IPUOOPETEHUS OIbITa TPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.
B npaxTuke npenogaBaHusi XMMUHM KaKk Ha YPOBHE OCHOBHOI'O 0OIIIer0 00pa3oBaHus, TaK U Ha
YpPOBHE CpeiHero o011ero o0pa3oBaHus, IPH ONPEIEICHNUH COAEPIKATENIbHON XapaKTePUCTUKH
1esnel n3y4eHus MpeiMeTa HanpaBieHUEeM IEPBOCTENIEHHON 3HAUUMOCTH TPaJAULIMOHHO
npu3HaéTcst popMupoBaHNE OCHOB XUMHUECKOM HAyKH KaKk 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUUECKOH 1eATEeIbHOCTH YEJI0BEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTypbl. C METOIMYECKOM TOUKH 3pEHUS TAaKOH MOAXOA K OIPEIEIECHUIO LIEeTei
M3YYEHHUS MIpeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3yYEHMs peaMeTa « XUMUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



(hopMHUpPOBaHKE CHCTEMbl XUMUYECKUX 3HAHUNA KaK BaKHEUIIIEH COCTABIISIIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIIOUYEBBIC MTOHATHS,
¢byHIaMeHTalIbHbIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TOHUMAaHUE
CYIIHOCTH JOCTYIHBIX 00001IEHNI MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

(dbopmMHupoBaHKE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MMO3HAHUS BEUIECTB U
XUMHUYECKHUX PEAKINi, HeOOXOIUMBIX JJIsi IPUOOpPETEHHS] YMEHUI OPUEHTUPOBATHCSI B MUPE
BEIIECTB M XMMHYECKHX SIBICHUH, UMEIOIINX MECTO B IIPUPOJIE, B IPAKTHUECKON U
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHUH U CLIOCOOOB JESITEIHHOCTH, CBI3aHHBIX C HAOIIOICHHUEM U
00BSICHEHHEM XUMUYECKOT0 SKCIIEPUMEHTA, COOIOICHIEM MpaBuil 0€30IacHOro oOpaleHus ¢
BEIIIECTBAMH.

Hapsny c atum, cogepxatenbHas XapakTepUCTUKA LieJel U 3a/1a4 U3ydeHUsl IpeIMETa B
porpaMMe Mo XMMUHU YTOYHEHA i CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU
B CUCTeMe cpeiHero odiero oopasosanusi. Ceroins B MpenoJjaBaHuU XUMUU B O0IbILEH
CTETIEHU OTAAETCS MPEINOYTCHUE MPAKTHIECKON KOMITOHEHTE COJIepKaHUs O0yUICHHUS,
OpPUEHTUPOBAHHOW Ha MOJTOTOBKY BBITYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3aIiiy,
BJIQJICIOIIETO HE HA0OPOM 3HAHUH, a QYHKIIMOHAILHON IPaMOTHOCTBIO, TO €CTh CITIOCOOAMH U
YMEHHSIMH aKTHBHOTO TMOJIYUY€HUS 3HAHUW U PUMEHEHHS UX B PEabHON KU3HU JJISl PEIICHUS
NPaKTUYECKHX 3a/1a4.

B cBs3M ¢ 3TUM npu U3ydeHuu npeameTa « XuMus JOMUHHUPYIOIee 3HaYeHHe MPHOOPETatoT
TaKue MeJH U 337a49M, KaK:

ajanranus oOyJarluxcs K YCIOBUSAM TUHAMUYHO Pa3BUBAIOLIETOC MHPA,
(dbopMHEpOBaHNE HHTEIUICKTYAIBHO PAa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

dbopMupoBaHHE y 00YYAIOIINXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCATIHHOE 3HAUCHHE ISl PA3IIUYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHS IPOOIIEM,
MOMCKA, aHaJIM3a U 00paboTKN MHPOPMALIUHU, HEOOXOAUMBIX JUIs IPUOOPETEHNUS OIBbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TIOZHAHUH XMMHH, & TAKXKE IJIs1 OLIEHKH C
MO3ULMI 3KOJOrHYecKoi 0€30MaCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO PUOOpEeTaTh HOBbIE 3HAHUS 110 XUMUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMU, UCII0JIb30BAaTh COBPEMEHHbBIE HH(OPMAIIHOHHBIE
TEXHOJIOTUH IS TTOUCKA ¥ aHAIN3a Y4eOHOW W HAyYHO-TIOMYIISIPHON MHPOPMAIIUH XUMHYECKOTO
COJIepXKAHUS;

(dbopMHIpoBaHKE U pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBILIEHHS], HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPble 0COOEHHO
HEOOXO/MMBI, B YaCTHOCTH, TIPH TITAHUPOBAHUH U IPOBEICHUN XMMHUYECKOTO IKCTIEPUMEHTA;
BOCIIUTaHHE y 00y4aromuxcsi yOexx1IEHHOCTH B TyMaHUCTUYECKOI HalpaBIeHHOCTH XUMHUH, €€
Ba)XHOH POJIM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAIlHOHAIBHOTO MTPUPOIOTIONB30BAHHMS,
MOTIOJTHEHUSI SHEPTeTHUYECKUX PECYPCOB U COXPAaHEHHsSI TPUPOTHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOUICHHUS K TIPUPOJIC M CBOEMY 37I0POBBIO, a TAKKE
nproOpeTeHus ONbITa UCIIOIb30BaHUS MOTYYSHHBIX 3HAHUN JJIS IPUHSATHS TPAMOTHBIX PEeLICHUN
B CHTYAIIUsX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHOM 11aHe cpeaHero odIero oopazoBaHus MpeaMeT «XUMus» 6a30BOro ypoBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

OO1ee yKco 4acoB, OTBEAEHHBIX I U3yYEHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHET0 O0IIero
oOpa3oBaHwus, cocTaBisgeT 68 yacos: B 10 kimacce — 34 vaca (1 wac B Hegento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COIAEPKAHUE OBYYEHUSA

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMUHU

XHUMHYECKUH dJIeMEeHT. ATOM. SIIpo aTomMa, U30TOMbI. DJIEKTPOHHAsT 0007109Ka. DHEPreTHYECKUE
YPOBHHU, IOJIyPOBHH. ATOMHBIE OpOHTaINH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeICHUs
3JIEKTPOHOB 110 OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS
KOH(HUTypamnus aTOMOB.

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 3meMeHToB /1. M. Menneneesa.
CBs13b IepuoaANYECcKoro 3akoHa u Ilepuoanyeckoii cucteMbl XUMHUECKUX 3emMeHToB 1. .
MeHeneeBa ¢ COBpEMEHHOM TEOPUEHN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIOKHBIX BEUIECTB 110 TPYIIIaM U
nepuoiaM. 3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHnue BeniecTBa. XuMudeckas cBsi3b. Buipl XuMuueckoi cBsA3M (KOBaJEHTHAs HEOJISIpHAs
U TIOJISipHAs, MOHHAS, MeTaJIIN4ecKasi). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHONW XMMHYECKOM
cBsi3U (OOMEHHBIN M IOHOPHO-AaKIENTOPHBIH). Bogopoanas cBsi3b. BanieHTHOCTD.
DIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIECTBA. THUIIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucteMax. MIcTUHHBIE U KOJIIOMIHbIE pacTBOPbI. MaccoBast 10151
BELIECTBA B pacTBOpE.

Knaccudukanus Heoprannueckux coeiMHeHnid. HoMmeHkaTypa HeopraHn4eckux BEIEeCTB.
['eneTnyeckas cBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.
Xumunueckas peakuus. Kinaccupukanus XMuMHYECKUX peakIfii B HEOPraHMUECKOH U
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHHUS MAcChl BELIECTB, 3aKOH COXPAHEHUS U MIPEBPALLECHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSAX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iInyHbIX (pakTopoB. OOpaTHMbIE PEaKIIHH.
Xumnueckoe paBHoBecHe. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUYECKOTO PABHOBECHSI.
ITpunnun Jle Hlatense.

DnekTpoauTryueckas auccoruanus. CuibHble U ciaadbie 3JeKTpoauThl. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCepUMEHTAIbHBIE METO/bl U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: 1eMOHCTpalUs TaOIuI]
«Ilepuoanueckas cucrema xumMuueckux snemeHToB J. . MenzaeneeBay, usyuenue mMojaenen
KPUCTATIMYECKUX PEIIETOK, HAOI0IEHNE U ONMCaHUE IEMOHCTPAIIMOHHBIX U JJAOOPaTOPHBIX
OTIBITOB (pa3/I0KeHUE NMEPOKCUIA BOJOPO/Ia B MPUCYTCTBUU KaTalu3aTopa, ONpelelIeHUue Cpeibl
PacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAILHOTO MHINKATOPA, PEAKI[M HIOHHOTO 0OMEHa),
MPOBEJICHUE MPAKTUYECKOi paboThl «BrusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKOH
peakuum».

Pacuérnble 3agadu.

PacuéTel Mo ypaBHEHUSM XUMUYECKUX PEAKITUN, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBasi JOJIsl BEILIECTBAY.

Heoprannueckas xumus

Hewmerannel. [Tonoxxenne Hemetamios B [leproauueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa n 0COOEHHOCTH CTPOCHHST aTOMOB. DU3HUYECKHE CBONCTBA HEMETAJIIOB.
ANnoTponusi HeMeTaJuIoB (Ha MpUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XWMHUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHUS) U UX COSAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAINIOB U UX COCIMHEHUN.



Meramnel. [Tonoxxenne meraninoB B [lepronnueckoit cucreme XuMu4eckux 3semeHToB /1. H.
MenpeneeBa. OCOOEHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTautoB. OO01ue
¢dbusznveckue cBoiicTBa MeTauioB. CIUTaBbl METAIIJIOB. DJIEKTPOXUMUYECKHUMA PSJT HATTPSKECHUI
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIWHA, KaJIbIIUA, MarHUi, aJIFOMAHUH,
LIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

OO6mue cnocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.
DKCIEepUMEHTaIbHbIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAIICHUN: U3yYEHUE KOJICKIIUU
«MeTabl U CIIaBhI», 00PA3II0B HEMETAUIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4,
HAOJI0/ICHUE ¥ ONTUCAHKUE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMBITOB (B3aUMOICHCTBUE
TUAPOKCH/IA ATFOMHHHUS C pACTBOPAMH KHUCIIOT M IIEJI0Uei, KaueCTBEHHBIC PEaKIIUA Ha KAaTHOHBI
METaJIJIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BemecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BbEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PACUETHI Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJIHO M3 BEIIECTB UMEET IIPUMECH.

XHMUS U )KU3Hb

Ponp xumMuu B 00ecTicueHUH 3KOJIOTHICCKOM, JHEPTCTHUECKON U MUIIICBOM OE30TaCHOCTH,
pa3BUTUU MeAULIUHBL. [TOHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peaKuHuii.

[IpencraBienust 06 0OIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHs BaKHEHIIINX
BEIIIECTB.

YenoBek B MUPE BEIICCTB U MATEPHAIIOB: BAXKHEHUIIIME CTPOUTEIIbHBIC MaTEPHAIIHI,
KOHCTPYKIIMOHHBIE MaTepUasbl, KPaCKH, CTEKJIO, KEpaMUKa, MAaTEPUAIIbI JIJISl JJIIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpaJIbHbIC y10OpEHUS.

XuMHS ¥ 30pPOBbE YEJIOBEKA: MTpaBujIa UCIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€301acHOTO UCIOJIB30BAHUS MTPENAapPaToB OBITOBOM XUMHUHU B IMIOBCETHEBHOM YKU3HM.
MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3yYeHUH 00Iel 1 HeopraHu4ecko xumMuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 UCTIOIH30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATUHN, TaK
Y TIOHSITUH, SIBJSIOIINUXCS CUCTEMHBIMU JJI OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
[IAKJIA.

OO01re ecTeCTBeHHO-HAY4YHbIE TIOHATHS: HayUHBIH (DaKT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCHU(UKAIIHS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: MaTepusi, JHEPTHUsl, Macca, aTOM, HIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKU YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMYUHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.
buonorus: kierka, opraHu3M, 3KocucTeMa, onocdepa, MakKpo- ¥ MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.
TexHomoTHs: XUMHYECKasi IPOMBITIINIEHHOCTh, METAJUTYPTHs, TPOU3BOJCTBO CTPOUTEITHHBIX
MaTepHaloB, CETbCKOX03ICTBEHHOE MPOU3BO/ICTBO, MUIIEBAsi TPOMBIIIUIEHHOCTb,
dbapmarieBTUIECKasi MPOMBIIINIEHHOCTh, TPOU3BOICTBO KOCMETHYECKHUX MPEIapaToB,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pUAJIOB, JIEKTPOHHAS TPOMBILIIEHHOCTbD,
HaHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranariuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YJAIOIIUMUCS TPOTPaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAlIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-
METOAMYECKONH OCHOBOH ISl pa3padOTKU TUNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS ITPOTPaMM
cpenHero odmiero 06pa3oBaHus SABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-ESITEILHOCTHBIM MTOJIX0JIOM B CTPYKTYPE TMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MpeAMeETa «XUMHUs» Ha YPOBHE CpeiHEro o0iero oopa3oBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE:

0CO3HaHHE 00YUYAIOIUMUCS POCCUICKON IPaKTaHCKOW MACHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEIECICHUIO;

HaJIMYUe MOTUBALMU K 00YyUEHUIO;

IeJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHHUX YOSKIACHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCSl PyKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MIPUCYIITUMH LIETOCTHOM CHUCTEME XUMUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUe MPaBOCO3HAHMS SKOJOTHUYECKON KYJIBTYPhI H CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH
KU3HCHHBIC TUTaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yU4eOHOU U
BOCIIUTATEIHLHOM IEATEILHOCTH B COOTBETCTBHU C TYMAaHUCTUYECKUMHU, COITMOKYIIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMU M UJI€AIaMU POCCUHCKOTO TPaXKIaHCKOTO OOIIEeCTBA,
NPUHATHIMHU B 00IIIECTBE HOPMAMU U MPABHJIAMH MTOBEJICHHS, CIOCOOCTBYIOLIMMH MIPOIieccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHS IMYHOCTH 00YYarOIINXCS.
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHS» OTPaXKatoT CHOPMHUPOBAHHOCTD OIIBITA
MO3HABATENILHON M MPAKTUYECKON ACSITENIFHOCTH 00YYalOIIUXCs 110 peaan3alii MPUHSITHIX B
o0I11eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxk1aHCKOTO BOCTIMTAHUS:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJICTABICHUS O CONMATBHBIX HOPMAaX M MPAaBUIIAX MEXIMIHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOW AEATEIbHOCTH NPU CO3JaHUH YUEOHBIX POEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTHX MPH
aHaJM3e Pa3IMYHBIX BHJIOB YUEOHOH NEsATETHHOCTH;

2) NaTpHOTHUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAHIO OT€YECTBEHHOW XHUMUHU;
yBa)K€HHs K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT JIINTENbHBIX HAOI0ICHHH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;
MHTEpeca U MO3HABATEIFHBIX MOTHBOB B IOJIYY€HUH U TIOCIIEAYIONIEM aHAIIN3e HHPOPMAITUU O
HEPEOBBIX JTOCTUKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHUBAThH CHTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBICHUSIMH, U TIPUHAMATh
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHUE U MIOCTYITKM CBOMX TOBAPHIIEH C TIO3HIINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHUX MMOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:



MMOHUMAaHUS [IEHHOCTEN 3I0POBOT0 U 0€301MacHOro 00pasa KU3HU, HE0OX0IMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;
coOrofeHust mpaBui 0€301acHOro oOpalleHus ¢ BElecTBaMu B ObITY, TOBCEIHEBHOM JKU3HU U B
TPYAOBOM JAEATEIBbHOCTH;

MOHUMAaHUS LIEHHOCTU MPAaBWJ UHAUBHUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUIM U HENMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aJIKOT OIS,
HapKOTHUKOB, KYPEHHUs);

5) TpyZOBOTO BOCIIUTAHUSI:

KOMMYHHUKATHBHOW KOMIETCHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON e TEILHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX JAESTEIbHOCTH;

YCTAaHOBKU HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKUX 3a7a4 COIMAIbHON HAMPaBIEHHOCTH
(B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY U3YyUSHHIO MPO(ECCHii pa3InyHOro poJia, B TOM YHCIIEe HAa OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPAEKTOPHH 00pa3oBaHus, Oynylien
Mpo(eCCUu U peann3aiii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIE, KAaK HCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHHUSA TJI00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHIX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOIUMOCTH UCIIOIB30BaHUS JOCTHXKEHUN XUMHHU ISl PEIIEHUS BOIIPOCOB
PaLMOHATILHOTO MTPUPOAO0IOIb30BAHUS;

AKTUBHOTO HEMPUATHUS ACWCTBUN, IPUHOCSIINUX BPE OKPYKaIOIIel IPUPOTHOM cpesie, yMEeHUs
MIPOTHO3UPOBATH HEOIATOTPUITHBIC IKOJIOTUUYECKUE TTOCIIEICTBHS MPEANPUHUMAECMBIX T1EUCTBUI
Y IIpe0TBpalIaTh UX;

HAJUYHS Pa3BUTOTO YKOJIOTHYECKOTO MBIIIIEHHUS, YKOJIOTUYECKON KYIbTYPHI, OIbITa
JIEATETbHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COIMATLHOM MPAaKTHUKE, CTIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UACONOTHH XeMohoouw;

7) HIEHHOCTH HAYYHOT'O TIO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOW MPAKTHKU;

MOHUMAaHHUA CTIeNU(UKA XUMHUH KaK HayKH, OCO3HAaHUA €€ posu B (HOPMHUPOBAHHUH
PAlMOHATILHOTO HAYYHOTO MBIIIEHUS, CO3/IaHUU 1IEJIOCTHOTO IIPECTaBICHUS 00 OKpYXKaroIleM
MUpE KaK O €IUHCTBE MPUPOJIbI U YETOBEKA, B TO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHny mpodsieM COXpaHEeHUsI IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU /17l COBPEMEHHON ITUBUIIM3AIUH: B €€
TYMaHHUCTUYECKOW HAIIPAaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHMU HOBOM 0a3bl MaTepHalIbHOMN
KYJIBTYPBI, pEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HEPTEeTUYECKOMN, TTUIIEBON M IKOJIOTHUECKOW 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecrevYeHny yCIOBUH YCIIEIIHOTO TPY/ia U DKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKI0TO UieHa
00111eCTBa;

€CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB MO3HAHMSI, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOTy4aeMble 3HAHUS /7S aHAJIu3a U
00BSICHEHUS SBJICHUI OKPYXKAIOIIETO MUPA U MPOUCXOIANINX B HEM U3MEHEHUH, YMEHHUS J1e1aTh
000CHOBaHHBIE 3aKJIFOYCHHST HA OCHOBE HayYHBIX ()aKTOB U UMEIOIINXCS TAHHBIX C [EITBI0
MOJIY4eHUS! JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENBHO MCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl pELICHUs] TPOOJIeM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM NeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M caMO0OPa30BaHUIO, K AKTUBHOMY
HOJIy4EHUIO HOBBIX 3HAHUM 10 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;
UHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3lInuHbIX cepax NpodeccCHoHaNbHON 1esTeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbIE pe3ynbTaThl OCBOCHHS Y4eOHOTO npeaMeTa «XUMHUs» Ha YPOBHE CPEIHEr0O
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMBbIe 1)1 (POPMUPOBAHHS MUPOBO33PEHHS 00YUAIOIINXCS MEXKIUCIUIUITMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPaXKAIOIINE [[EJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crielU(PHUKY METOJIOB O3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO,
SHEPTUs, SIBICHUE, IPOIIECC, CUCTeMa, HAYYHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);
YHUBEpCaJbHBIE YUeOHbIE IeHiCcTBHA (TI03HAaBATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIE),
obecneunBarommue GopmMupoBaHue (pyHKIHOHAIBHON rPaMOTHOCTH U COLMATBHON KOMIETEHIIUN
00ydJaromuxcs;

CIIOCOOHOCTH 00YYaIOUINXCS UCIOJIB30BaTh OCBOSHHBIE MEXAUCLIUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yUeOHbIE AEUCTBUS B I03HABATEIBHON U
COLIMATILHOM MPaKTHKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJIEHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OgnajieHre yHUBEPCATbHBIME YU€OHBIMH MTO3HABATEIBHBIMH JEHCTBUSMHU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIFHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPEAEIATh LENH JEITEIbHOCTH, 3a]1aBasi HapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCUTh
pPe3yNIbTaThl AESITENILHOCTH C TOCTABICHHBIMU IENSIMH;

UCTIOJIB30BaTh MIPH OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIICHHS — BBIJEISATh
XapaKTepHbIEC MTPU3HAKU TIOHATUN U YCTAaHABIUBATh UX B3aUMOCBS3b, UCTIOJIb30BATh
COOTBETCTBYIOIIUE MTOHITHUS JIs1 OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIaCCU(PUKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;
yCTaHABJIMBATh IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, IeyKTUBHBIE, 10 aHAJIOTUH ), BBISBISATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (HOPMYITHPOBATH BHIBOIBI H
3aKJIFOYECHHUS;

NPUMEHSATH B MIPOIecce TTO3HAHUS, UCTIOIb3yeMbIe B XUMUHU CUMBOJINYECKHE (3HAKOBEIC)
MO/IeINH, TPe0OPa30BbIBATH MOJEIbHBIE MPEICTABIECHUS — XUMUYECKUN 3HAK (CUMBOJ) SJIEMEHTA,
XuMHu4eckast GopMyia, ypaBHEHHE XUMHUYECKON PEaKIIuy — IPU PEIIeHUH ydeOHbBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33/1a4, MPUMEHSITh Ha3BaHHBIE MOJIEJIbHbIC TIPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKITHHA.

2) 6a30BbIe UCCIIEIOBATENBCKUE ICHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;
(bopMynHpoBaTh LETH U 337a4d UCCIIEJOBAHUS, UCIIOIB30BaTh NOCTABIEHHBIE M CAMOCTOSTEIBHO
c(hOopMyJIMPOBAHHBIE BONIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI IS
(dbopMUPOBaHUS THUIOTE3HI 10 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIbHOTO TUTAHUPOBAHUS U TIPOBEICHHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMS HAOIIOAATh 32 XOJIOM IIpOIecca, CAaMOCTOSITEIbHO
IIPOTHO3UPOBATh €T0 PE3yabTaT, POPMYIHPOBaTH OOOOIIEHHS U BHIBOIBI OTHOCUTEIBHO



JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHU, COCTABISTh 00OCHOBAHHBIM OTUET O MPOJeTaHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BAaTENIbCKOM U IPOEKTHOM NesATeIbHOCTH, IPOSBIATH
CIIOCOOHOCTB ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAKTHUECKUX
3ajjay, IPUMEHEHUIO Pa3IMYHbIX METO/IOB IO3HAHUS.

3) pabota ¢ nHpOpMAaIUCH:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HHPOPMALUU (Hay4YHO-IIONYJIApHAs JIUTEpaTypa
XUMHYECKOT0 COZIep KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), aHATU3UPOBAThH
MH(POPMALIMIO PA3INYHBIX BUI0B U (hOPM IpeACTaBICHUS, KPUTUUECKU OLIEHUBATh €&
JIOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(opMynHUpoBaTh 3aIPOCHl U IPUMEHATH Pa3InYHbIE METObI IPU IOUCKE U 0TOOpE
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4d ONpeeEHHOTO THII;
pHroOpeTaTh ONBIT UCIIOJIB30BaHMsI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIIBHYIO (POpMY IPECTaBIeHNUs HHPOPMALUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KQUECTBE CPEJCTBA IIPU paboTe C XUMHUECKOW HHpOpMaLueit:
NPUMEHSTHh MEXIIPEIMETHbIE ((PU3NIECKHE U MaTEMAaTHIECKHE) 3HAKH U CUMBOJIBI, (POPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.
OBnajeHne yHUBEpCaIbHBIMH KOMMYHUKAaTUBHBIMU JIEHCTBUSMMU:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ JUaiora W/UiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU IPEIOKEHHUS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C [IPE3EHTALEN Pe3yIbTaTOB [103HABATEIbHOM 1A TEIbHOCTH, OJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUU XUMUYECKOTO
9KCHEPUMEHTA, MPAKTUUECKOM pabOoThI [0 UCCIIE0OBAHUIO CBOMCTB U3Y4aeMbIX BEILECTB,
peanu3anuy yueOHOro MpoeKTa u (POpMyJIMpOBaTh BHIBOJIBI 110 PE3YyJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBAHMSI MO3UIIMIA B X01€ 00CYXA€HUS 1 0OMEHA MHEHUSIMH.
OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILLECTBIISITH CBOIO [TO3HABATENBHYIO ACSITEIBHOCTD,
omnpezenss e€ 1eu U 3a7a4u, KOHTPOJIUPOBATh U M0 MEpe HE0OX0IMMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIlrOPUTM JAEHCTBHUH MTPU BHIMOJIHEHUH YU€OHBIX U HCCIIEI0BATENIbCKUX 3a/1aY,
BbIOMpaTh Hanbosiee 3PPEKTUBHBIN cIOCOO UX pelIeHUs C y4ETOM MOIYyUEHHUS HOBBIX 3HAHUMN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOAHaIM3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATHBI

11 KJIACC

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHuyeckasi XUMHUs OTPaKaroT:
c(OpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKOI COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUHU B IMTIO3HAHUN SIBJIEHUN Impupoarl, B (1)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIBTYPBI INYHOCTH, €€ (PYHKIIMOHAILHON rPpaMOTHOCTH, HEOOXOAMMOM ISl PEeIICHUS
MPaKTUYECKHX 33/1a4 ¥ DKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOJHOM Cpelie;

BJIaACHUEC CHUCTEMON XNUMHUYECKUX 3H3HHI>1, KOTOpas BKIIIOYACT: OCHOBOIIOJArarouiyue moHATUA
(XMMHYECKUI SJIEMEHT, aTOM, H30TOII, S-, P-, d- AJIEeKTPOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIpHBII)’I O6’BéM, BAJICHTHOCTD, DJICKTPOOTPHULATCIbHOCTL, CTCIICHb OKUCIICHUA,
XUMHUYECKasl CBSI3b (KOBAJICHTHAs!, HOHHAs, METAaJUIMUECKasi, BOJOPO/IHAA ), KpUCTAJUITMYECKast
pEemETKa, TUIIBI XUMHUYECKUX PEAKIIUNA, PACTBOP, MIEKTPOIUTHI, HEAJEKTPOJINTHI,
ANEKTPOJIUTUYECKAS TUCCOIMALUS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOU



PEAKIMH, XUMHUECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
Juccouranuu, nepuoauyeckui 3akon /1. . MenneneeBa, 3aK0OH COXpaHEHUSI MACChI BELIECTB,
3aKOH COXPAHEHUS U MIPEBPALLEHHs] SHEPIUU IIPU XUMUYECKUX PEAKIHAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHMSL, JIEKALIUE B OCHOBE IOHUMAaHUS
HNPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHUX SIBJICHHUH, (PaKTOJIOrMUECKUE CBEJECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM UCIOIb30BAHNHU BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKY MMOHITUH, YCTAaHABIUBATD UX
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE IIOHITHS IIPU ONMCAHUM HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTb YMEHUI HCIOIB30BATH XUMUUECKYIO CUMBOJIUKY Ul COCTaBIEHUS (GOPMYIT
BEIIECTB M YPAaBHEHHI XMMUYECKHUX peakiuii, cucremarnyeckyto HomeHkaatypy (IUPAC) u
TPUBHAJIbHbBIE HA3BAHUS OT/AEIbHBIX HEOPTaHMUECKUX BEIIECTB (YrapHbIil ra3, yriaeKucislii ras,
aMMHuax, rau€Hasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJa, IUPUT U APYyTue);
c(OPMHUPOBAHHOCTb YMEHUI ONpEeAEATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAsI, HOHHAs,
MeTaJuIn4YecKas, BOJOPOIHAs) B COEAMHEHUSX, TUIl KPUCTAIIMUECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJIsSIpHAsl, MOHHAsA, METAJUIMYECKast), XapaKTep CPe/ibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAJIEKHOCTh HEOPTAHUYECKUX BEILLECTB M0 UX
COCTaBY K OIpe/IeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (IIPOCThbIe BEIIECTBA — METAIUIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEpHbIE TUAPOKCUBI, COJIH);
c(OpPMHPOBAHHOCTb YMEHUI pacKpbIBaTh CMbICI IIepuoaudeckoro 3akona J[. . Menzaeneesa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO ¥ POTHOCTHYECKYIO (D)YHKIIUH;
c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh IEKTPOHHOE CTPOCHUE AaTOMOB XUMHUYECKUX
anemeHToB 1—4 nepuoaos Ilepuoanueckoit cucTemMbl XuMuueckux snemeHToB [, U.
MemnneneeBa, UCIIOB3YsI IOHATHUS «S-, P-, O-2JIEKTPOHHBIC OPOUTAITHY, «IHEPIeTHYCCKUE
YPOBHMY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMUYECKUX FIIEMEHTOB M UX
COEIMHEHUH 10 niepuoaaM u rpynmnam [lepuoguueckoii cucteMsl XUMHUECKUX d1eMeHToB 1. W
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KJIacCOB, MOATBEPKIATh CYIlIECTBOBAHUE T'€HETHYECKON
CBSI3M MEXKIY HEOPTaHMYECKUMU BELIECTBAMHU C TOMOULIBIO YPAaBHEHUI COOTBETCTBYIOLINX
XUMUYECKHUX PEAKLUM;

c(OPMHPOBAHHOCTb YMEHUS KJIACCU(PHUIUPOBATH XUMHUUECKUE PEAKIIH MO PA3ITUYHBIM
IpU3HaKaM (YUCITY U COCTaBy pearupyroux BeIeCTB, TEIII0BOMY 3(PPEeKTy peakuuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTHIO KaTalnu3aTopa);
c(OpMUPOBAHHOCTh YMEHUH COCTABJISATh YPABHEHUSI peaKUil pa3InYHbIX TUIIOB, TOJHbBIE U
COKpAIllEHHbIEC YPABHEHUS peaKkIil HOHHOTO 0OMEeHa, YUUTBIBas YCIOBUS, IPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIMH, TOATBEPKIAIOIINE KaUeCTBEHHbII cOCTaB
pa3IMYHbIX HEOPraHUYECKUX BEIIECTB, pACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUHN PAaCKPBIBaTh CYIIHOCTh OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX
peakIMii TOCPECTBOM COCTABIEHHSI AJIEKTPOHHOIO OajlaHca ATUX PeaKIHii;
c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIUN OT
pa3INYHbBIX (PAKTOPOB; XapaKTep CMELICHUS XMMUYECKOT0 pAaBHOBECHUS B 3aBUCMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUUYECKHE MTPOLECCHI, JIeKAIUE B OCHOBE
MIPOMBINIJIEHHOT'O MOJy4€HUsI CEPHOM KUCIIOThI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTD



IpeACcTaBiIeHNU 00 OOIMX HAYyYHBIX IPUHIMIIAX U YKOJOTMUECKUX MPOoOIeMax XUMHUECKOTO
IIPOU3BOCTBA;

c(OPMHPOBAHHOCTb YMEHUH IPOBOANUTH BBIYMCICHUS C UCIIOJIb30BaHUEM IOHATHS «MaCcCOBast
JI0J1s BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIECHHH ra30B MPU XUMUYECKUX PEAKIHIX, MACChI
BEIIIECTBA UM 00BbEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce Wi 00bEMY OTHOTO
U3 y4acTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO A eKTa peaKkii Ha OCHOBE 3aKOHOB
COXPaHEHHsI MacChl BELECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh MIPABHIIA TIOJTB30BAHUS XUMUYECKOW MOCYI0U U
1a00paTOpPHBIM 000PYIOBaHHUEM, A TAKXKE IIPaBUiIa OOPAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATH XUMHUUECKUI SKCIIEPUMEHT
(paznoxeHue nepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTalM3aTopa, ONPEAEICHUE CPENIbI
pPAcTBOPOB BELIECTB € IIOMOIIbI YHUBEPCAIBHOTO HHIMKATOPA, BIUSHUE Pa3InYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKON peakliy, PeaKui HOHHOTO OOMEHa, KaUeCTBECHHBIC PEaKIMK Ha
cynbdar-, kapOOHAT- ¥ XJIOPU-aHUOHBI, HA KATHOH aMMOHMUSI, PELLICHUE IKCIIEPUMEHTAJIbHBIX
3az1a4 no remaMm «Mertamib» u «Hemeramibl») B COOTBETCTBUU C NIPAaBUIAMU TEXHUKU
6€3011acCHOCTH ITpU OOPALIEHNUH C BELIECTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM, NIPEJICTABIIATh
pe3yJIbTaThl XUMUYECKOIO HKCIIEPUMEHTA B (hOpPME 3aIIUCH YPAaBHEHUIH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIupoOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIU3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/iCTBAa MACCOBOM KOMMYHUKaLuu, HTepHeT n
APYTHX);

c(OpPMHPOBAHHOCTb YMEHUH COOII01aTh MPaBUIIa 3KOJIOIMUYECKH 11€7€CO00Pa3HOro MOBEICHHS B
OBITY U TPYAOBOH EATEIBLHOCTHU B LENSIX COXPAHEHUS CBOETO 3710POBbsI U OKPYXKaroIIen
IIPUPOIHOM CpeAbl, OCO3HABATh ONIACHOCTH BO3/IEHCTBUS Ha JKUBBIE OPraHU3MBbI OIIPENEIEHHbBIX
BELIECTB, MOHUMast cMbIcil nokazarens [IJIK, noscHsaTh Ha npuMepax crocoObl yMEHbIIEHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3/ICHCTBUS HA OPIaHU3M YEJIOBEKa,

JUIsL 00YYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbsl: YMEHHE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BELIECTB U XUMUUECKUX SBJICHUH;

JUISL CTIETBIX U cIa00BUIAIINX O0YUaIOIINXCS: YMEHHE UCII0JIb30BATh PeNbe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11t 3anucu Xxumuueckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KomanuectBo yacos
No 11/t HaumenoBanue pas3zaeinos u teM K 1 OnexTpoHHbIe (1I(POBLIC)
B MIPOTPaMMBI Bcero OHTPOIILHBIC PaKTHHCCKHC 00pasoBaTesbHBIE PECYPCHI
paboThI paboThl
Pazgen 1. TeopeTnueckue OCHOBbI XUMHUU
Crpoenue atomoB. [lepuoanyueckuit 3aKoH Bubnmorexa [JOK
1.1 u [lepuonueckas cucTeMa XUMHYECKUX 3 e
https://lib.myschool.edu.ru/content/16203
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnuorexa [HOK
' BEIIECTB https://lib.myschool.edu.ru/content/15123
bubnnoreka IIOK
1.3 XUMISCCKUE peaKiuu 6 1 1 https://lib.myschool.edu.ru/content/2810
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi Xumus
bubmuorexa [JOK
2.1 Meraner 6 1 https://lib.myschool.edu.ru/content/14541
bubmmoteka [IOK
2.2 Hemeraner 9 1 1 https://lib.myschool.edu.ru/content/14632
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 5 bubnuoreka [IOK
' BEILIECTB https://lib.myschool.edu.ru/content/4256
Hroro no pasneny 17
Pasnen 3. XuMud u KU3Hb
bubnuoreka [IOK
8.1 KHMHS M KUSHD 4 https://lib.myschool.edu.ru/content/2800
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I1O 34 2 3

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
e OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

I'.E. Pym3utuc u ®@.I'. ®enpaman «Xumusi»., 11 kirace — M.: [Ipocsemenue 2020 r.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

[IpumepHas mporpamma cpeHero (II0JTHOT0) 001Iero o0pa3oBaHus M0 XUMHH (0a30BbIN
YPOBEHB).

Pymutuc, I'. E. Xumust. OcHoBbl 0011e#t xumuu. 11 kiacc: yueb. mis obmeoOpa3osar.
yapexaeHuii: 6azoBbiii ypoBeHb / I'. E. Pymsutuc, @. I'. ®enpaman. - 12-e uzn. - M. :
[Ipoceemenue, 2020,- 159 c. : u.

Xumus.10-11 xmaccel: mporpaMMsl i 00111e00pa30BaTENbHBIX YUPEKICHHH K
KoMILIeKTy yuyeOnukoB aBt.I'. E. Pynsutuca, ®.I'. ®enpamana. Asrop H.H.I'apa - M.
IIpocsemenue, 2020r.

Panenxuit A.M. /lunakrruueckuiit matepuain o xumuu 10-11: mocobue mis yaurens/
A.M. Paneukuit — M.: [Ipocsemienue, 2019r. M.:

[IpumepHas nporpamma cpeHero (I10JIHOTo) oo1iero oopazoBaHus M0 XUMUHU (0a30BbIT
YpOBEHB). XUMHUSA : COOPHUK HOPMATUBHBIX TOKyMeHTOB/ cocT. J.J1. JlHecTpos,
A.I".ApkanseB.-M.: llpoda, 2022-112 c.

Paneuxuit A.M. Xumus. JIunaktudyeckuit marepuain .10-11 ximaccoB: mocobue s
yuuTenei odieo0pa3oBaTenbHbIX yupexaenuii -M.: [Ipocsemenue, 2018.- 144 c.
Panenkwuii, A. M. TpeHUpOBOYHBIC U TPOBEPOUYHBIC padOTHI IO XUMHHK B 8-11 Kitaccax :
nocobue st yautens /M. Pageukwii. - M. : [Ipocsemenne, 2021.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xosutekius mugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB:
http://schoolcollection.edu.ru

Poccwuiickas anmekTpoHHas mikona: https://resh.edu.ru/

bubmmoreka [{OK https://m.edsoo.ru/

BupryanbHas xuMuueckas abopatopusi: Xumus o01ias 1 Heopranuyeckas xumusi, 10 —
11 xn. (info@uchportal.ru, gia.edu.ru);

2. CereBoe oOpazoBarenbHOe coo01ecTBO «OTKphITHIN Kiaacey (http://
www.openclass.ru);

3. Vuutensckuii mopran «Bce ansa Yaurenei» (http://www.uchportal.ru);

4. Metoncosert (http:// metodsovet.su);

5. OTKpBITHIN KaTajor o0pa3oBaTeIbHBIX Mpe3eHTalui «YyeOHble npezenTauun» (http://
www.uroki.net)



