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Paspenl

MNOSICHUTEJIBHAS 3AITUCKA

[IporpamMma Mo XMMHUHM Ha YpOBHE CpeaHero oOmiero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
@denepanum», TpeOOBaHWH K pe3ylnbTaraM OCBOSHHUS (eAepalbHONH 00pa3oBaTeIbHOU
nporpamMmel cpennero odmiero oopazoanust (POII COO), npencrabieHHbx B DenepaibHOM
rocyaapctBeHHOM oOpazoBarenbHoM cTaHaapre COO, ¢ yuérom KoHuenumm mpenogaBaHus
yuebHoro npenMera «XuMHs» B 00pa3zoBaTelabHbIX opranmzanusx Poccuiickoit ®@enepaunmy,
peanu3ylolMX OCHOBHbIE 00pa3oBaTelIbHbIE IPOrpaMMbl, M OCHOBHBIX HOJOXEHUN
«Ctparerun pa3BuTusi Bocnutanus B Poccuiickoit @epepauun Ha nepuoa no 2025 ropa»
(Pacnopsixenne IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOIXOZOB K pa3pabOTKe MpOorpaMMbl O XHMHH, K OIpPENeNCHUI0 oO0Ien
cTpaTeruy oOy4eHus, BOCIMTAHUS U Pa3BUTHsI 00Y4aIOLIUXCS CPEACTBAMU y4eOHOIro IpeaMeTa
«Xumus» aas 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHLENTYajbHbIE MOJIOKEHUS
®I'OC COO o B3aUMOOOYCIIOBIEHHOCTH L€Jei, COAepX aHMs, PE3yJIbTaTOB OOyYeHHUs H
TpeOOBaHUH K YPOBHIO IOJTOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe oOpa3oBaHHME, [OJy4aeMOe€ BBITYCKHUKaMU 0011eo0pa3oBaTesbHOMN
OpraHu3aliy, SBJISIETCSs HEOThEMJIEMOM YacTbio MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpIIAIOIIMM 3TAallOM pPEATH3allMUd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
[EHHOCTEH, MNPHUCYIIMX LEIOCTHON CHCTEeME XHMMHUYECKOro 00pa3oBaHMA. OTH LEHHOCTH
KacaroTCsl IIO3HAaHUS 3aKOHOB IPUPOABI, (GOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeJIOBEeKa, a TaKXKe 3KOJIOIMYeCKM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/0pOBBIO U
NpUPOAHOI cpene. Peanusyercst xummuueckoe 00pa3oBaHue 00YJaIONIMXCS HA YPOBHE CPETHETO
ob1iero oOpazoBaHUs CpeACTBAMHU Y4eOHOTO MpeaMeTa « XUMHS», COJIEpKAHUE U MTOCTPOSHHE
KOTOPOTO OIPEeNIeHbl B MPOrpaMMe 10 XHMHHU C YYETOM CIEeIU(GUKHA HAYKH XUMHH, €€
3HAQYEHUS B MO3HAHUHU MPUPOJBl U B MaTEpUAIbHOW JKM3HM OOILIECTBA, a TAKXKe C y4ETOM
o0IIKX LeNel M MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CUCTEMBI CPEIIHETO
ob1ero oopazoBanus B Poccuiickoii deneparum.

XUMUS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJbh B COBPEMEHHOM
LUBWIN3ALUH, B CO3aHUU HOBOM 0a3bl MaTepualbHOW KyJibTypbl. OHa BHOCUT CBOM BKJIaJ B
dopMHpoBaHHE  pAlMOHAJIBHOIO  HAyYHOTO  MBIIUICHHS, B  CO3/JaHUE  LEJIOCTHOTO
NpeCTaBICHUs 00 OKpYKAloIeM MHpE KaK O EeIWHCTBE NPUPOABI W YelIOBEKa, KOTOpOe
dbopmupyeTcss B XUMHUH Ha OCHOBE TIOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHPA,
OCO3HAHMS B3aUMOCBSI3M MEXJAy CTPOCHHEM BEIIECTB, MX CBONHCTBAMHU U BO3MOXXHBIMU
00JIaCTSIMH TPUMEHEHHS.

TecHO B3aWMOJEHCTBYS C JPYTMMH ©CTECTBEHHBIMH HAyKaMd, XHMHS CTaja
HEOThEMJIEMOI YacTbl0 MHUPOBON KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOro Tpyda U
KHM3HM KaXJ10ro 4jaeHa odmectBa. CoBpeMeHHas XUMHs KaK HayKa co3uiarelibHas, Kak Hayka
BBICOKMX TEXHOJIOT'MI HalpaBlieHa Ha pelleHue INT00ANbHBIX MPOOJIeM YCTOHYHUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPbEBOM, JHEPrEeTHUYECKOM, MUIIEBOM, HKOJIOTHYECKON OE€30MacHOCTH U
OXPpaHbl 3/J0POBBS.

B cootBercTBHM C OOMMMHU LEISIMM M OPUHIHUIIAMU CpelHEero oOmiero oOpazoBaHHS
comepkanue npeamera «Xumus»  (10-11  kmaccel, 0a30BBI  YpOBEHb  H3YUYCHHS)
OPHEHTHUPOBAHO MPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOATOTOBKY OOyYaromuXcs,
HEOO0XOUMYIO UM JJIs1 BBIPAOOTKH MUPOBO33PEHUYECKHX OPUEHTHUPOB, YCIIEUIHOTO BKJIFOUEHUS



B JKU3Hb COLIMYyMa, MPOJOJDKCHHS OOpa3oBaHMs B PA3IMYHBIX OOJNACTSIX, HE CBA3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocrapisoliuMu  IpeaMera «XUMUsS» SBIAIOTCA 0a30Bble Kypchl — «Opranuyeckas
xuMus» U «OOmas W HeopraHWyeckas XHMMHS», OCHOBHBIM KOMIIOHEHTOM COJAEp)KaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKM: CHCTEMa 3HAHMUU MO0 HEOPTaHWYECKOW XMMHU (C
BKJIFOUEHUEM 3HAHWI M3 0OLIel XUMUHU) U OpraHuyeckor xumuu. PopMUpOBaHUE TaHHOU
CHCTEMbl 3HAaHUH NPHU U3YYEHUU IpeAMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3usi BeIeCTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranmyeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» chopMupoBaHa B MporpamMme MO XMMHHM Ha OCHOBE CHUCTEMHOIO
MOJX0/1a K M3YYEHHIO0 y4yeOHOro marepuaia M OOyCIIOBJIEHAa HCTOPUYECKH OOOCHOBaHHBIM
Pa3BUTHEM 3HAHUN Ha ONPENEIEHHBIX TCOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKon
XVMMH BEILLIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUN CTPOEHHSI OPraHUYEeCKUX
COCMHEHMM, a TaKKE Ha YPOBHE CTEPEOXMMMUECKHUX M BJIEKTPOHHBIX MPEJCTABICHUN O
cTpoeHuu BemiecTB. CBeneHust 00 M3ydaeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTUM — OT
YIJI€BOAOPOAOB JI0 CIOXKHBIX OMOJIOTMUECKH aKTUBHBIX COEAMHEHHH. B kypce opranmueckoit
XMMUHU TIOTYYal0T pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
NepBOHAYAIIbHBIE TPEJICTABICHUS O XHWMHYECKOH CBSI3M, KJIACCH(PHUKAIMOHHBIX MpPU3HAKAX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKON peaKLnu.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMere «XuUMHs» 0a30BOr0 YpOBHS pacCMaTpUBACTCS
M3YYECHHbII Ha YypOBHE OCHOBHOIO OOIIEro 0OO0Opa30BaHMsS TEOPETHUECKHH Marepuan Hu
(aKTOJIOrMYECKUE CBEIECHUS O BEILECTBAX U XUMHMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O011as 1 HeopraHuyeckas XMMHUs» 00y4YarOLIMMCs MPEIOCTABISACTCA BO3MOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJMYECKOr0 3aKOHA C OOLIETEOPETUYECKUX M METOO0JOIMYECKHX MO3MLUH,
riy0ke TOHSTh HCTOPHYECKOE M3MEHEHHE (PYHKIMI ATOro 3akoHa — OT 0000maromen 1o
OOBSCHSIONICH M MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMl 0 BAXKHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNHU, a TaKke O XUMHUYECKMX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
npoTekaHusi nomnoyHsercss B kypcax 10 u 11 kimaccoB aneMeHTaMu COAEpKaHUsl, UMEIOIIUMHU
KyJIBTYpOJIOTMUECKUI M MNPHUKJIATHOM XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHHUMAaHMIO
B3aMMOCBA3M XMMHHM C JPYrMMH HayKaMH, PacKpblBalOT €€ pojb B II03HABAaTEIbHON H
IPAaKTUYECKON N1€ATEIbHOCTU 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHMIO YBa)KEHUS K IPOLECCY
TBOpYECTBA B 00JaCTH TEOPUH U MPAKTHUECKUX MPUIOKEHUH XMMHH, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCA B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMMEH,
KPUTUYECKH OCMBICIMBATh MHPOPMALIMIO U IPUMEHATH €€ I MONOJIHEHUS 3HAHUHN, peleHHs
MHTEJJIEKTYaJIbHBIX U 3KCIEPHUMEHTAIbHBIX MCCIIEI0BAaTENbCKUX 3a/a4. B nenom conepxanue
yuebHOTo npenMeTa «XUMHUSD» JaHHOTO YPOBHS M3YYEHHUS OPUEHTHPOBAHO Ha (POPMHPOBAHUE
y 00ydJarmmxcs MHUPOBO33PEHUYECKONW OCHOBBI /I MOHUMAaHUS (UIOCO(PCKUX HIEH, TaKUX
KaK: MaTepHajbHOE €IMHCTBO HEOPraHWYECKOTO M OPraHWYECKOro MHUpa, 0OYCIIOBIEHHOCTb
CBOMCTB BEIIECTB MX COCTAaBOM U CTPOCHHUEM, [O3HABAEMOCTb IMPHUPOJIHBIX SIBICHUM IYyTEM
HKCHEPUMEHTAa U PEIICHUS NPOTHBOPEUYMH MeXIy HOBBIMU (DaKTaMH M TEOPETHYECKUMHU
MPEINOChUIKAMHU, OCO3HAHUE POJIM XHMHUU B PEUICHHHM 3KOJOTMYECKUX MpoOJeM, a TaKxke
npobaeM cOepeXeHUsl YHEPreTHUECKUX PECYPCOB, ChIPbS, CO3JaHHUS HOBBIX TEXHOJIOTHH H
MaTEpUaoB.

B mmaHe pemieHusi 3ajad BOCIHMTAHHS, PA3BUTHS WM COIHUAIU3AIMH OOYYarOIIUXCS
IPUHATBIE NPOrpaMMOM MO XUMHHM MHOJAXOAbl K OIPENEICHHUIO COJEP)KaHUS U IOCTPOCHHUS



npeaMeTa MpeaycMaTpuBaoT (POpMUPOBAHHE YHUBEPCATBHBIX YUEOHBIX ACHCTBUI, UMEIOIINX
0a30BO€ 3HaUEHUE VISl PA3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs Mpo0iieM, MorcKa, aHaInu3a
u 00paboTku wuHGOpPMAIUU, HEOOXOMMMBIX I MPUOOPETEHUS OIbITAa MPAKTHYCCKOW H
HCCIIeIOBATENbCKOM 1eITeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHWU XUMHUU.

B mpaxTuke npenojjaBaHus XUMHH Kak Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, TaK
U Ha YpOBHE cpeaHero oOmero oO0pa3oBaHus, MpPH ONPEACNIEHUU COAEpKaTeIbHOU
XapaKTEPUCTUKU LEJIEH M3y4eHHs NpeIMeTa HaIpPaBICHUEM IIEPBOCTENIEHHON 3HAYMMOCTH
TPagUIMOHHO Tpu3HAETCa (HOpPMUPOBAHME OCHOB XHMHUYECKOH HayKu Kak oO0xactu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, NPAKTUYECKOW JEATENbHOCTH 4YEJIOBEKA M KaK OJHOr0 M3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIAMYECKOW TOYKM 3pPEHUS TaKOM MOIXOd K
OTIpe/IETICHUIO TIeJIel U3YUeHUs IpeIMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TVIABHBIMU LIESIMU M3YYCHHUsS NpenMeTa «XUMUs» Ha
6a3oBom ypoBHe (10 =11 kJ1.) ABISIFOTCS:
(GhopMUPOBaHHE CUCTEMBI XUMHUECKHX 3HAHWH KaK BaXKHEWIIEH COCTaBIISIFOIICH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpPA, B OCHOBE KOTOPOW JIeXKaT KJIIOUEBbIe MOHATHUS, (yHIaMEHTaIbHbIC
3aKOHbl U TEOPUU XHUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TMOHHUMAHUE CYIIHOCTH
JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUed HuX
pa3BUTHUS U CTAHOBJICHHUS,
dopmMHpoBaHHE W pPA3BUTHE MPEJICTABICHHH O HAyYHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHUYECKUX peakluid, HEOOXOAUMBIX Ui NPUOOpPETEeHUs] YMEHUN OpPUEHTHPOBATHCS B MUPE
BEUIECTB M XMMMUYECKHUX SIBJICHHUH, MMEIOIIMX MECTO B MPUPOAE, B NPAKTHUUECKOH M
IMOBCEAHEBHOM KU3HU;
pa3BUTHE YMEHHI M CHOCOOOB NEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOJII0ICHUEM MPABHII O€301TaCHOTO OOpaICHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkaresibHas XapakTepUCTHKa 1eJIel U 3a7a4 u3ydeHus IpeaMeTra B
IporpaMMe [0 XUMUU YTOYHEHAa U CKOPPEKTHpOBaHa B COOTBETCTBUM C HOBBIMH
IIPUOPUTETAMU B CHCTEME CpeHero oo1iero oopazoBanus. CeroiHs B NpernogaBaHUU XUMUU B
Oonbllell CTENEeHW OTHAETCSl MPEANOYTeHHE MPAKTHUYECKOH KOMIIOHEHTE COJEp KaHUS
oOyueHusi, OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIe00pa3oBaTeIbHON
OpraHu3alliy, BJIAJICIONIET0 He HA0OPOM 3HaHM, a (QYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh
crocobaMy ¥ YMEHHUSIMH aKTHBHOT'O MOTY4YEeHHsI 3HAHUN M IPUMEHEHUS X B pealbHON JKU3HU
JUTSI pEIICHUs TPAKTUYECKUX 3aau.

B cBsa3u ¢ STUM Tpu HM3yYEHUHM TpeaMeTa «XHUMHUS» JAOMUHHUPYIOIIEe 3HAYCHHE
nproOpeTaroT TaKKue LENU U 33]1a4u, KaK:

ajanranus oOydalolUXcsi K  YCJIOBHSM JHWHAMUYHO Pa3BUBAIOILEIOCSs MHpa,
(dbopMHpOBaHHE WHTEIUIEKTYaJlbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO TPAaMOTHBIX pELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

dbopMupoBaHHE Yy OOYYarOIIMXCSl KIIOUEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
MMEIOLINX YHUBEPCaIbHOE 3HAaUCHHE JIsl pA3TTUYHBIX BUJOB JIEATEIHHOCTH: pelIeHHs Mpoliem,
MIOWCKa, aHaInW3a M O0O0paboTKM HH(OpMAIUK, HEOOXOJUMBIX MIJIs MPHOOPETEHUS OIbITa
JIESATEIBHOCTH, KOTOpasl 3aHMMAET BaKHOE MECTO B IO3HAHUM XHMMUH, a TAKXKE JJIS OLIEHKH C
MO3UIMM HKOJIOrMYecKol 0e30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHMHUYECKUX
IIPOLIECCOB HAa OPTaHKU3M YeJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIJIEKTYAIBbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyuyaroluxcs: CIOoCOOHOCTH CaMOCTOSITENIBHO NpUOOpeTaTh HOBBIE 3HAHUS IO XUMHUHU B
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COOTBETCTBMM  C  JKM3HEHHBIMH  TOTPEOHOCTSIMH, UCIIOJIb30BaTh  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTMM JJIs TMOHMCKa W aHaiu3a y4yeOHOW W Hay4HO-TIOMYJISIPHOM
MHPOPMALIUU XUMUYECKOTO COJIepKaHMs;

dopmHpoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCS AacCOLMATUBHOIO U JIOTMYECKOTO
MBIIUICHHS, HAOJIOATEIbHOCTH, COOPaHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEO0OXOUMBI, B YACTHOCTH, IIPH ITAHUPOBAHUH U NTPOBEJECHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOeKIEHHOCTH B TI'yMaHHCTUYECKOH HAalpaBlIeHHOCTH
XUMUM, €€ BaXHOW pOJM B pEIIEHMH TJOOANBHBIX MPOOJIEM  PalMOHAIBHOTO
IIPUPOJIONIOIb30BaHUS, IONOJIHEHUSI SHEPreTUUYECKUX PECYPCOB U COXPAHEHMsI MPUPOJHOTO
paBHOBECHSI, OCO3HAHMSI HEOOXOIHMMOCTH OEpeXHOro0 OTHOLIEHHS K TPUPOJIE M CBOEMY
3JI0POBbIO, a TAKXKe MPUOOPETEHHS OIBITA UCTIOIB30BAHUS MOIYYESHHBIX 3HAHUM ISl IPUHATHS
I'PaMOTHBIX PEIIECHUN B CUTYalUsAX, CBA3AHHBIX C XMMHUUECKUMH SIBJICHUSIMMU.

B y4yeOHOM miaHe cpeaHero obmero oopa3zoBaHus npeaMeT «XuMus» 6a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOI 00macTn « EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OOuiee yncino 4acoB, OTBEAEHHBIX Ul M3yYEHHs] XMMHHU, Ha 0a30BOM YpOBHE CPEJHETO
obmiero oopazoBanus B 11 kmacce — 34 yaca (1 gac B Hezenio).

Paznen 2 IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBimBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOYYArOIIMMHCS
IIpOrpaMM CpegHero olmiero oopazoBanus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM i1 pa3paOOTKH IJIAHUPYEMBIX PEe3yJIbTATOB OCBOCHHS
IIPOrpaMM CpeIHEro o0IIero 00pa3oBaHus ABJISETCS CUCTEMHO-/1EATEIbHOCTHBIA OIXO/.

B cooTBeTcTBUH € CHUCTEMHO-AESTEILHOCTHBIM MOJXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CpEJHEro oomero oOpa3oBaHUS
BBIJIEJIEHBI CIIEYIOIINE COCTABIISAIOIINUE!

OCO3HaHHME O0YYAIOIIUMUCS POCCUHCKOMN T'pakJaHCKOW MJCHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYUe MOTUBALUU K 00yUEHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUIN TMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEW ¥ UCTOPHUYECKUX TPAIUIINK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, NPUCYIIUMHU LEITOCTHOM CHUCTEME XHUMHUUYECKOIrO
o0pa3oBaHWs;

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHUS MpEeIMETa « XUMHS» OTpakatoT c(hOpMUPOBAHHOCTD
OMbITa TIO3HABATENBHOM M NPAKTHUYECKON JEATENIbHOCTH OO0y4arouuxcs [0 peanu3aluu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHUA:

OCO3HaHUs O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M OOSI3aHHOCTEH, yBaXKCHUS
K 3aKOHY U IIPaBONOPSAKY;

MPEJICTABICHUS O COLMAIbHBIX HOPMAaX M MPaBUIAX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSATEILHOCTH TIPH CO3JaHUU Y4EOHBIX
MIPOEKTOB, PENICHUH YYCOHBIX M TIO3HABATENBHBIX 3a/1a4, BBIMOJHEHUN XUMHUYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JIPYTHX TIPU aHAIHU3E PA3TUYHBIX BUIOB YICOHOU IEATEIIHPHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIUEHUSI K MCTOPUYECKOMY WM HAYyYHOMY HACJIEIUI0 OTEYECTBEHHOMU
XUMUU;

YBOKECHHSI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHHM U MPAKTUYECKOTO MPUMEHEHHS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HaYKH €CTh PEe3yJIbTaT JJIMTEIbHBIX HAOIIOJACHHUIM,
KpPONOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJIYYEHHHM U TOCIEAYIONIEM aHaJIN3e
nH(GOPMAIIUHU O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUYECKOTO OBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBsI3aHHBIE C XHMHYECKUMHU SIBICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
[IEHHOCTH;

TOTOBHOCTH OIICHUMBATh CBOE MOBEACHHE M IOCTYNKH CBOMX TOBApHILEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIECTBUNA ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHHUS LIEHHOCTEeHW 30pOBOrO M 0Oe30macHOro obpasza >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOmrofeHus mpaBuil 0e30MmacHOro OOpalieHus C BEHIECTBAMH B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOM JCATEIBHOCTH;

MOHMMAHUS UEHHOCTU TPaBUJ HHIWBUIYAJbHOTO U KOJUJIEKTUBHOTO 0€3011acHOTrO
MTOBEJICHUS B CUTYyallUsIX, YTPOXKAOIINX 3J0POBbIO U )KU3HU JIFOJEH;

OCO3HaHUSA TOCIEJCTBUN U HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOJIeHHs alKoroJs,
HapKOTUKOB, KYpEHHUs);

5) Tpya0BOro BOCIMTAHMSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEIOBAaTENbCKONW JIEATeIhbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX AEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWU NPAKTUYECKUX 3a7ad COIMATbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MKOJIbI);

6) ’3K0J10rMYECKOro BOCIIUTAHMS:

AKOJIOTUYECKHA  II€JIECOOOpPAa3HOr0  OTHOUIEHUS K  MPUPOJIe, KaK  HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHUMAaHUS T100ATBHOTO XapaKTepa HIKOJOTUYECKUX MTPOOJIEM, BIUSHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLUATBHOM CpPEIbI;

OCO3HAaHUS HEOOXOJMMOCTH WCIONB30BAHUS JIOCTIDKEHUN XUMHUH U PEHICHHS
BOIIPOCOB PAllMOHAIBHOTO MPUPOIONOJIb30BAHUS;

AKTUBHOTO HETIPUATHS JEHCTBUMA, TPUHOCSIIINX BPEa OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHs IPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHUECKHUE TOCIEACTBUS MPeNPUHIMAEMbIX
JIEUCTBUN U NIPENOTBPALLATD UX;

7) 1EHHOCTH HAYYHOI0 TO3HAHMS:



c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMaHMA cHeuuUKM XMMUU KaK HayKd, OCO3HaHHMs €€ poau B (HopMUpOBaAHHU
pallMOHATIBHOIO  HAYYHOTO  MBIIUIEHUS, CO3JaHMM  LIEJOCTHOrO  MpEACTaBlIeHHs 00
OKPYXKAaIOIIEM MHUpPE KaK O €IUHCTBE IIPUPOJAbI M 4YEJIOBEKa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnuH NpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

€CTCCTBEHHO-HAYYHON TIPaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOAOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh M10JIy4aeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SBICHHM OKPYKAIOLIETO MHpPA M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
YMEHHs JeslaTh OOOCHOBaHHBIE 3aKIIOYEHHMs] HA OCHOBE HAy4YHBIX (DAaKTOB M HMEIOLINXCA
JIAaHHBIX C LEJbI0 MOJyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS Ui PELICHHS
npo6JeM B peabHbBIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K NO3HAHUIO M MCCIIEIOBATEINBCKOM ACSITEIBHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEIPEPBIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAHUM 110 XHMHM B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B paszIuyHBIX cdepax MnpodheccHoHaIbHOMI
JIESATEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeramnpeqMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOTrO mpenMera «XHMHUS» Ha YpOBHE
cpemHero o0Iero o0pa3oBaHMs BKIIOYAIOT:

3HaYuMbIe i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOUIUXCS MEXIAUCIUITUHAPHBIC
(MexXIpenMeTHbIE) OOIeHAyYHbIE TMOHSATHUS, OTPAXKAIOIIME IEIOCTHOCTh HAyYHOH KapTHHBI
MHUpa U creuu(puKy METOJOB MO3HAHMSA, UCIOIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTUs, SBJICHUE, MPOIECC, CHUCTeMa, Hay4dHbId (DAaKT, TPHUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsi, HCCIEeJ0BaHUE, HAONIOJIEHUE, W3MEpPEHUE, IKCIEPUMEHT U
Apyrue);

MeTaHpe,Z[MeTHBIG pe3y.]'IBTaTBI 0Tpa>1<a}0T OBJIAICHUC YHI/IBCpcaHLHBIMI/I y‘-IeGHBIMI/I
IIO3HaBaTCIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I nu pel"y.]'IﬂTI/IBHI)IMI/I ﬂGﬁCTBHﬂMH.

OBi1ajieHHe YHHBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJorMYecKHe AeHCTBUSI:

CaMOCTOSITEIBHO (pOPMYJIMPOBAaTh M aKTyaJU3WpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh eI JESITEIbHOCTH, 3ajJaBas MapaMeTpPbl U KPUTEPUU HMX JOCTHKCHHUS,
COOTHOCHUTH pe3yﬂBTaTBI JACATCIIbPHOCTH C IIOCTAaBJICHHBIMU LCIAMMU,

HUCITIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/II\/’I HpI/IéMI)I JIOTHYECCKOT'O MBIINUJICHUS — BBIICIIATH
XapaKTepHHe HpI/I3HaKI/I HOH?ITI/Iﬁ nu YCTaHaBJ'II/IBaTI) X B3aHUMOCBsI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS AJ1 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA;

BbIOMPAaTh OCHOBAHUS M KPUTEPUU IS KIACCU(PHUKAIMM BEUIECTB M XUMHYECKUX
peakuuii;

yCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXITY U3y4aeMbIMU SIBJICHUSMH,

2) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUH;



dbopMynIHMpoBaTh €M M 3aJa4d  HMCCIEAOBaHMSA, HCIONb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
Ui (POPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BIIAJICTh HABBIKAMU CaMOCTOSITENBHOIO IUIAHUPOBAHUS W IPOBEIEHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUSI HAOMIOAATh 32 XOJIOM IPOLECCA, CAMOCTOSATEIBHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (POopMyIUpoBaTh OOOOLIEHUS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEIOBAHMUS, COCTABIIATH OOOCHOBAHHBINA OTUYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIEI0BAaTEIbCKOW M TPOEKTHOW JeATEIbHOCTH,
MPOSBIISATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJOB peIICHUS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO PA3JIMYHBIX METOJOB IT0O3HAHUS.

3) padora ¢ nngopmanueii:

OPUECHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HMHPOpPMALUU (HAYYHO-TIOMYJIIpHAs
JuTepaTypa XHMHMUYECKOIO COJEp)KaHUs, CIpaBOuHble mocoOus, pecypcsl WHTepHeTa),
aHAJTM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BHJOB M (OPM MPEACTaBIEHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(GopMyJIMpoOBaTh 3ampOChl M IPUMEHATH PA3IMYHbIE METOJbl MpPU IOMCKE U OTOOpE
uHpOpMaLnu, HeOOXOAMMOI IS BBITIOJHEHHUS YI€OHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCTIOJIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

MCIOJIb30BaTh U Mpeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH.

OgiaeHne yHHMBepPCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJjaBaTh BOIIPOCHI 10 CYIECTBY 00CYXJaeMOI TEMbI B XOJI€ AMAJIOTa W/WUIIA TUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS] OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEH Pe3yNbTaTOB MTO3HABATEIBHON JCATEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIbBHO HWJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIIOJIHEHUH XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanu y4eOHOrO MpoeKTa U (OPMYIHUPOBATH BHIBOIBI IO Pe3yjbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM ITyTEM COTIacOBaHMs MO3ULMH B X0/1€ 00CYXIeHUs U 0OMEHAa MHEHHSIMH.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsSTHBHBIMH e CTBUSIMHU:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBIIATh CBOIO MO3HABATEIBHYIO NEATEIBHOCTD,
onpenenss €€ Lenu U 3aJayd, KOHTPOJIUPOBAaTh U IO MEpe HEOOXOANMOCTH KOPPEKTUPOBAThH
IpeJUlaraéMblii aJITOPUTM AECUCTBUM NMPH BBHINOJHEHUU Y4eOHBIX M HCCIIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3¢ (HeKTUBHBIN CIIOCOO UX pEeIIeHUs C YUETOM MOJIYUYEeHUs] HOBBIX 3HAHUM O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JI€ATEILHOCTH Ha OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

PA3JIEJ 3.
Coaep:xaHue TeM y4eOHOIo Kypca
IIpenmeTHbie pe3yabTaThl O0CBOEeHHSI Kypca «OO0masi 1 HeOpraHu4ecKass XuMMHS)
OTPAKAIOT:
c(OPMHUPOBAHHOCTh TIPEJICTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XMMHUU B TIO3HAHUM SBICHUH MPHUPOIbI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYPbl JHYHOCTH, €€ (DYHKIMOHAIFHOW TPAMOTHOCTH, HEOOXOTUMOHN IS



pelieHHsT MPAKTUYECKUX 3a7ad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOWICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

BJIAJICHUE CUCTEMOM XMMMYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLIHE
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SIEKTPOHHBIE OPOUTATIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OOBEM, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCIIEHUS, XHMHYECKasi CBsA3b (KOBaJIeHTHas, WOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsT PEIIETKA, TUIBI XUMUYECKUX PEaKLMH, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs! TUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEID, CKOPOCTh
XMMHUYECKOH  peakiuH, XUMHYECKOe pPABHOBECHE); TEOPUHM U  3aKOHBI  (TEopHs
AJIEKTPOJIUTUYECKON Jauccolmanuu, nepuoanyeckuid 3akoH JI. M. MengeneeBa, 3akoH
COXPAHEHHUsI MAacChl BEILECTB, 3aKOH COXPAHEHMs M IPEBPALCHHUs SHEPrUU MPU XUMHUUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JEKAIME B OCHOBE IOHMMAHUS MPUYMHHOCTM W CHCTEMHOCTH XMMMUYECKUX SBJICHUH,
(aKTOJIOTHYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOJIYYCHUH M 0€30IIaCHOM HCIIOJIb30BaHUH
BaXHEHIINX HEOPIraHWYECKHUX BELECTB B OBITY M MPAKTUUECKON AEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh ~ YMEHHMH  BBIABIATH  XapakTepHble  TNPHU3HAKH  TOHATHA,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME MOHATUS NPU ONUCAHUU
HEOpPraHMYECKUX BEIIECTB U UX IIPEBPALICHUIH;

c(OPMHUPOBAHHOCTh YMEHMH HCHOJIB30BaTh XUMHUECKYIO CUMBOJMKY Ul COCTABIICHUS
¢dbopMy BelIECTB M YpaBHEHHHA XMMHUYECKHX pEaKIHi, CHCTEMAaTHYECKYI0O HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUs OTICIbHBIX HEOPraHWYECKUX BEINECTB (yrapHbIil ras,
YIJIEKUCIBINA a3, aMMUaK, raméHasi U3BeCTb, HEraméHas H3BECThb, MUThEBAs COJA, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHUM ONpeneisiTh BAJIEHTHOCTb U CTENEHb OKHCICHHS
XUMHUYECKHUX DJJIEMEHTOB B COEIMHEHHUSX pa3IM4YHOTO COCTaBa, BUJ XHMHUYECKOH CBS3U
(KoBaJIeHTHas, MIOHHAsA, METAJUINYECKas, BOJOPOIHAs) B COCANHEHUAX, TUIl KPUCTANINYECKOM
pPEIETKM KOHKPETHOIO BeElIeCTBAa (aTOMHAs, MOJIEKYJSpHasi, HWOHHAs, MeTaulndeckas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEIMHEHUN;

c(OPMHPOBAHHOCTh YMEHHH yCTAHABIMBAaTh IPHHAJICKHOCTh HEOPraHUYECKUX
BEIIECTB 10 UX COCTaBYy K ONPEEIEHHOMY KJIacCy/TpyIIe COeAMHEHHUH (IIpOCThie BEIECTBA —
METaJUIbl U HEMETAJJIbl, OKCUbI, OCHOBAHHSI, KUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMHM pPAacKphIBaTh CMBbICH Mepuoaudeckoro 3akoHa J[. U.
MenzneneeBa U JEMOHCTPUpPOBaTb €ro  CUCTEMATHU3UPYIOUIYIO, OOBICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuonnyeckoil cucTeMbl XMMUUYECKUX 3JI€MEHTOB /1.
W. MenaeneeBa, HCHOIB3Ys MOHATUS «S-, P-, d-3JEKTPOHHBIC OPOUTAIIN», «IHEPrETUUCCKHUEC
YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
COEMHEHMN 1O nepuojaM u rpynmnam [lepuoandeckoil cUCTEMbl XUMHYECKUX JIEMEHTOB /JI.
N. Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHMYECKHX BEIECTB pPAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE
TEHETHYECKOM CBSI3M MEXJY HEOPraHWYeCKMMHU BELIECTBAMU C IIOMOIIBIO YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKINII;

c(OPMHUPOBAHHOCTh YMEHUS KIAaCCH(DUIIMPOBATh XMMUYECKHE PEAKIUHU MO PA3TUIHBIM
NprU3HakaM (YUCIIy M COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(QexTy peakuuwu,



U3MEHEHHUIO  CTENEHEeW  OKUCICHUS  JJIEMEHTOB, OOpaTUMOCTHM  PEaKIHH, YYaCTHIO
KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBIATh YpPAaBHEHMS pPEAKIMHA pa3IUYHBIX THUIIOB,
NOJIHBIE M COKPALIEHHbIE YpaBHEHHs peaklMil MOHHOTO OOMEHa, Y4YMThIBas YCJIOBUS, IPH
KOTOPBIX 3THU PEAKLUHU YT 0 KOHLA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJAUTH PEAKLUH, MOATBEPKAAIOIINE KAaueCTBEHHBII
COCTaB pA3JIMYHbIX HEOPraHWYECKUX BELIECTB, pACIO3HaBaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOILKE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHMSI 3JIEKTPOHHOTO OaaHca ATUX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakiuu
OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PaBHOBECHS B 3aBHCHMOCTH OT
BHELIHero Bo3aelcTBus (mpunuun Jle larense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XWMHUECKHE MPOIECCHI, JIeKaIIue B
OCHOBE IPOMBIIIUIEHHOTO MTOJyYEHHsI CEPHOM KUCIIOTHI, aMMHUAKa, a TaKkke c(hOPMUPOBAHHOCTD
npecTaBIeHuid 00 OOLMX HAyYHBIX NMPUHLIUINAX U HKOJIOTHYECKUX MpoOiIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYHCICHHUS C HCIOIB30BAaHUEM TOHSTHS
«MaccoBasi JI0Js1 BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUM Ta30B IMPU XHUMHUYECKUX
peaKIMax, Macchl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJIUYECTBY BEIIECTBA, MACCE
WM 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMU BELIECTB, TEIIOBOrO 3(QeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALICHNS U COXPAaHEHMSI DHEPTUU;

c(OpMHPOBAHHOCTb YMEHHMH COOJIIOAATH MpaBUiia M10JIb30BaHMsI XUMUYECKOH NOCY10M U
1a00paTOpPHBIM 00OPYAOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMU 10 BBIIIOJHEHUIO JJAOOPATOPHBIX XUMHUUECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUI HKCHEPUMEHT
(pa3noxkeHue mepoKcHIa BOJOpPOJA B IPUCYTCTBMM KaTalM3aTopa, OIPEIENIEHHE Cpellbl
PacTBOPOB BEILIECTB C MOMOILBIO YHUBEPCATIBLHOIO MHIUKATOPA, BIMSIHUE PAa3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOH peakiuH, peakiMi MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKUUU Ha
cynbdar-, kapOoOHAT- U XJIOPUA-aHUOHBI, HA KATUOH AMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3ajay no TemaM «Metamub»y U «HemeTamib») B COOTBETCTBMM C TNpaBHWIIAMH TEXHHUKH
O0e3omacHOCTH TMpH OOpallleHHH C BellecTBaMU U JaOOpaTOpPHBIM  OOOpYJOBaHUEM,
MPEJCTaBIATh PE3yJIbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (OopMe 3alucu ypaBHEHMM
COOTBETCTBYIOLINX peakUuil U (POpMYIHPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3MPOBATh XMMHMYECKYIO HH(OpPMAIHIO,
[I0JIyYa€MyI0 M3 DPa3HbIX HCTOYHMKOB (CpEeIcTBa MaccOBOM KOMMYHHMKanuu, VHTEepHET u
JPYTUX);

c(OpMHUPOBAHHOCTh YMEHMH COOJIIO/IaTh MpaBUiIa SKOJOTUYECKH 1€Ieco00pa3HOro
MOBEJCHUS B OBITY U TPYAOBOM [EATEIBHOCTH B LEISIX COXPAaHEHHs CBOEro 3JI0pOBbsS U
OKpY>Karolllel MPUPOIHOM cpesbl, 0CO3HABATh ONACHOCTH BO3JIECHCTBUS HA JKHUBBIE OPTaHU3MBbI
OIpeeIEHHBIX BEIIECTB, MOHUMast cMbica nokasaresns [1/IK, mosicHATs Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUId 00YyYaroluXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbs: YMEHHUE MPHUMEHSTh
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOIaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIA;

JUIS CIETBIX W CIabOoBUAAIIMX OOYYAIONIMXCS: yMEHHE WCIIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oOo3Hauenuit JI. bpaiins mis 3anucu XuMu4eckux popmyiL.



Pa3znen 4

TEMATHYECKOE IINTAHUPOBAHME C OIIPEJAEEJIHUEM OCHOBHbIX BU/1OB

YUYEBHOMU JIEATEJIbHOCTH

KoanuyecTBO 4acos

HanmenoBanmue

Ne
pa3aesioB u TeM

n/n Bcero
NMPOrpamMMbl

Pasnen 1. Teopernueckue 0OCHOBbI XUMHUM

CrpoeHue aTOMOB.
ITepronnueckuii
3aKOH U

1.1 [Tepuonnueckas 3
CHUCTEMa XUMMUYECKUX
snemenTtoB . 1.
Menneneera

CTpoeHue BellecTBna.

1.2 Mmuoroo6pa3ue 4
BEIIECTB

13 XUMUYECKUE 6
peakiuu

Uroro no pazneny 13

Pa3nes 2. Heoprannyeckasi XuMust

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

2.1 Mertamiel

2.2 Hewmertamier
CBs3b
HEOPTaHUYECKUX U

23 P 2
OpPTaHHYECKUX
BELLECTB

Hroro no pazueny 17
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Pa3zgen 3. XuMus u ;Ku3Hb

3.1 XUMUA U KA3HD 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34 ) 3
YACOB I10 [TIPOTPAMME

PA3JEJI 5. Cioco0bl OLlleHKH TOCTHKEHUS YYAIIMMUCH IUVIAHMPYEMbIX Pe3yJibTaTOB.

[Ipu BbICTaBIEHUU OIICHKM HEOOXOAUMO YUUTHIBATH: MPABUIBHOCTH M OCO3HAHHOCTH
U3TIOKEHUST COJCPIKAHMSI, TMOTHOTY PACKPBITUS TOHSATHH, TOYHOCTh YMOTPEONEHUS HAyYHBIX
TEPMHHOB; CTENCHb CHOPMHPOBAHHOCTH WHTEIUICKTYAIbHBIX H OOMICYy4eOHBIX yMEHHIA;
CaMOCTOSITEIbHOCTh OTBETA;

pEeYEeBYIO TPAMOTHOCTH M JIOTHYECKYIO MTOCIIEI0BATEILHOCTh OTBETA.

Brbicokuii ypoBeHb - 0TMeETKA «5»:

MIOJIHO PACKPBITO COJEp)KaHUE MarepHalia B 00beMe MPOrpaMMbl U YU4EeOHHMKA; YETKO U
MPaBUJIBHO JaHbl OINPEACJICHHS W PACKPBITO COJEPKAHHE IOHATUH; BEPHO MCIOJIb30BaHbI
Hay4HbIE TEPMUHBL A1 J0KA3aTeIbCTBA HCIIONb30BAaHbl PA3JIMUHBIE YMEHHUS, BBIBOABI U3
HAOJIOZCHUI W ONBITOB, OTBET CAMOCTOSITEIbHBIM, HCIOJIB30BaHbl paHEEe NPUOOPETCHHBIC
3HaHUSL.

IToBbIIEHHBIN YPOBEHDb - 0TMETKA «4»:

PACKpBITO OCHOBHOE COJIepKaHUE MaTepHala;B OCHOBHOM MTPAaBUJIbHO JJaHbI ONIPEIEIICHUS
MOHSATUH W WCIIOH30BaHbl HAYYHBIE TEPMUHBI; OTBET CAMOCTOSATEILHBIN;0NpPEIeTICHUS TOHATHIA
HEIOJIHbIE, [JIONMYIIEHbl HE3HAUYMTEJIbHbIE HAPYIICHUS [OCJIEI0BATEIbHOCTH H3JI0XKEHUS,
HEeOOJIbIIINe HETOYHOCTHU TP UCIIOJIB30BAHUH HAYYHBIX TEPMUHOB HIIM BBIBOJAX U 00OOIICHHSIX
13 HAOJIO/ICHUH U OTIBITOB.

ba3oBblii ypoBeHb - 0TMeTKA «3»:

YCBOCHO OCHOBHOE COJICp)KaHHE y4eOHOro MaTepuaia, HO M3JI0kKEeHO (hparMeHTapHO, HE
BCErJa IOCJIEN0BATEIbHO; ONPEIEICHUS MMOHATUN HEIOCTATOYHO YETKHE;HE HCIIOJIb30BAHBI B
Ka4eCTBE JI0KA3aTeNLCTBA BBIBOJBI M O0OOIICHUS M3 HAOIIOICHUI M OIBITOB WU JOMYIICHBI
OIIMOKHU MPHU UX U3JI0KEHHUHU; JOMYIIEHbI OMIMOKU U HEJOCTaTOUYHO B HMCIOJb30BAHUHM HAYYHOU
TEPMUHOJIOTHH, ONIPEACIICHUH MTOHATHM.

Huske 62a30BOro ypoBeHb - 0TMETKA «2»:

JOMYIIEHbl TpyOble OMMOKH B ONPENEICHUM TMOHSATHH, TMPU HCIOJIH30BAHUH
TEPMUHOJIOTHH.

OueHka KOHTPOJIbHBIX PadoT.

OtmeTka «5» cTaBUTCS 3a pabOTYy, BBIMOJIHEHHYIO TIOJTHOCTBIO 0€3 OMMOO0K 1 HET0UETOB.
OtmeTKa «4» cTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO MOJTHOCTBIO, HO TIPHU HATHYWU B
Hel He 0oJiee OTHOUTPYOOU 1 OTHON HEerpy0oil OITMOKY 1 OJTHOTO HeouéTa, He OoJiee
TPEX HEOUETOB.
OtmeTka «3» CTaBUTCS, €CITH YYCHHUK MPABUILHO BBITIONHWI HE MeHee 2/3 Bceid paboThl
WJIM IOMTYCTHJI He 0oJiee OIHOM IpyOoid OIITMOKHU U IBYX HEJ0UETOB, HE O0sIee o1HOM TpyOoi
OIIMOKHU ¥ OTHOU HerpyOoii ommbOku, He 6osiee Tpex HerpyObIX OMIMOOK, OJTHOM HETpyOoit
OLIMOKYU U TpeX HEAOUYETOB, IPU HATUUUU 4 - SHEJOUETOB.
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OtMmeTKa «2» CTaBUTCSI, €CIH YUCIIO OMIMOOK M HEJJOUETOB MPEBBICHIIO HOPMY IS
OLIEHKH «3» HIHIPABUIBHO BBITIOJHEHO MeHee 2/3 Bceit paboThl

OueHka TecTOBBIX padoT.

Otmetka «5» craButcs 3a 90% - 100% BbinosaHEeHUs: pabOTHI.
OtmeTtka «4» ctaButcs 3a 70% - 89% BeImoTHEHMS paOOTHI.

Otmetka «3» craButcs 3a 50% - 69% BeInonHeHUs PabOTHI.

OtMmeTKa «2» CTaBUTCS 3a pabOTy, BEITIOJHEHHYIO MeHee, ueM Ha 50%.

Paznen 6. YHEBHO-METOAUYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus / I'abpuensa O.C., Octpoymos W.I'., CnaakoB C.A., AKunoHepHOe 001IeCTBO
«M3narenscTBO «IIpocBemenue»

* Xumus, 10 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxumonepHoe oo6mectBo «M3narensctBo «IIpocBemenner»

* Xumus, 11 xnace/ T'abpuensu O.C., O01ecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AknonepHoe o61mmecTBo «M3natensctBo «IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI 1JIsA YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa « Xumust Metoaudeckoe ocoore — 6a30BbIi ypoBEeHb)» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3a/1a4ax, ynpaxHenusx. 11
kiace» — M.: Ipocda, 2023 rog.

3. O.C.T'abpuensn, I1.H.bepeskun, A.A.Ymakoa «Xumus 11 knacc: KonTposnbHble U
POBEPOUHBIE PaObOTHI K yueOHuky». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHuTa 11151
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckast «Xumust 11 kmacc: HactonbHas kHuTa 1715
yuurtens». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XMMUU U CIIOCOOBI UX
pewerus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsie miansl mo yueOuuky O.C.I'abpuensina,
I".T".JIpicoBoit» - Bonrorpag» Yuurens 2018rox.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey», - M.: Dk3amen, 2019r.

9. O.C.I'abpuensn, N.I".octpoyMoB «XuMHUUYECKHI SKCTIEpUMEHT B 1mikoJie 11 kimace»; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru ['azera « Xumusi» ¥ caliT i yuutens «5 uay Ha ypoK XUMHID
http://him.1september.ru Enunas xomnexuus L{IOP: [Ipenmernas komnekuus «XuMU»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHbIE SKCTIEPUMEHTHI:
xumus. Komneknust Poccuiickoro o0meo0pa3oBaTeibHOTO opTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onumnua/ia MKOILHUKOB TI0 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: SJICKTPOHHBIA YI€OHUK /T CPEAHEH IIKOJIBI
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http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBINA YUSOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJIEIK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OJMMITHA/IA TIO XHMHH: TEICKOMMYHUKAITMOHHBIN

00pa30BaTeNbHBIN MPOEKT

[Ipunoxenue

KAJIEHAAPHO-TEMATHYECKOE IIOYPOYHOE IINTAHUPOBAHHUE

Y4ueonuk «Xumus 11kiaace» ; llpocBemenne , 2021.;
Astop :I'adpuensn O.C.

TATA

w/n Tema ypoka

Pasnen 1. Teopernueckue ocHoBbI Xumuu 134

Tema 1.2 Crpoenne aromoB. Ilepuoanyecknii 3aKoH U
Ilepuoauyeckasi cucrema xumnuyeckux djaementon /1. U.
MenneaeeBa 3u

XHUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs KOH(DHUTyparus
aTOMOB

[Tepnoanueckuit 3akoH u Ilepuonnueckas cucrema
xumuueckux dyemenToB J[. . MenaeneeBa, ux CBS3b C
COBPEMEHHOM TEOPUEHN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUECKUX
3JIEMEHTOB M X COEUHEHHH 10 TPpyIaM U MepruoiaM.
3HaueHHUE NMEPUOINIECKOTO 3aKOHA U CUCTEMBI XMMHUECKUX
anemenToB J[.11. MeHeneeBa B pa3BUTHM HAYKH

KoauuecTBo yacoB

Bcecero  K/P

/P

Temal.2 Ctpoenne BemecTsa. MHoOrooopasue BeuiecTs
44

CtpoeHue BelecTBa. XUMUYECKas CBA3b, €€ BUbI,
MEXaHU3Mbl 00pa30BaHMA KOBAJECHTHOM CBs3U. BomopoaHas
CBSI3b

BanenTtHocTh. DnekTpoorpuiiarenbHocTh. CTeneHb
OKHCIIeHHs. BeriecTBa MOJIEKYJIIPHOIO M HEMOJIEKYJISIPHOTO
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CTPOCHUS

[TonsTue o nucnepcHbIx cucteMax. ICTHHHBIE U
KOJUIOMAHBIE pacTBOPBL. MaccoBas 1015 BEILIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
coeIMHEHMM. ['eHeTnYeCcKas CBsI3b HEOPraHUUECKUX
BEILIECTB, Pa3JINYHbIX KJIACCOB

10

11

12

13

Tema 1.3 Xumuveckue peakuuu 64

Knaccudukanus XuMHUuecKrux peakliuii B HEOPraHUYecKoil u
OpraHMYEeCKON XUMUU. 3aKOH COXPAaHEHUs MacChl BEIIECTB;
3aKOH COXPAHEHHUS U IPEBPALICHUs SHEPTUU IPU
XUMUYECKHUX PEAKLUAX

Ckopoctb peakuuu. OOpaTumMble peakui. XUMHYECKOe
paBHOBECHE

[MpakTuyeckasi padora Ne 1. «Biansinue pa3au4aHbIX
(hakTOpOB HA CKOPOCTH XUMHYECKOM peaKIun»

DeKTpoauTHYECKas qucconuanys. [IoHsaTie o BogopoIHoM
noka3zatene (PH) pactBopa. Peakiiuu nonHoro oomMeHa.
['MaposIn3 OPraHuYeCKUX U HEOPTaHMUSCKHUX BEIIECTB

OKHCIUTEIIBEHO-BOCCTAHOBUTCIIBHEIC peaKkuunu. IlonstHe 00
OJICKTPOJIM3E PaCIlJIaBOB U paCTBOPOB coJieit

KonTpoasnas padora 1 no pasneay «Teopernueckue
OCHOBBI XMMMU»

TemaTnuyeckoe oneHMBaHuE

Paznen 2. Heopranuueckasi xumus 17 4

14

15

16

17
18

Tema 2.1 MeTa/iIbI 64

Mertauibl, ux nosioxenue B [leproguueckoit cucteme
xuMHudeckux 3aeMeHToB /1. M. MenaeneeBa 1 0COOCHHOCTH
cTpoeHus aroMoB. O0mme Gpu3nueckre CBOMCTBA METAIIIIOB

CrnnaBel METAIIOB. DJIEKTPOXUMUYECKUH psAJl HANIPSKEHUM
METAJIJIOB

XHUMHYECKUE CBONCTBA BAXKHEHUIIINX METANIOB (HATPHH,
KaJIMH, KaJblIMi, MarHUui, aJJIOMUHUAN) U UX COSTUHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIN U UX COETUHECHUI

XHUMHUYECKHE CBOMCTBA OWHKA, )KCJIC3a U UX COE€JUHEHMI

19

IIpakTu4yeckas padora Ne 2. "Pemenue
IKCIEPUMEHTAJIBHBIX 32124 10 TeMe «MeTawibn '

20

Tema 2.2 Hemeraiasl 94

Hewmeranibl, ux nonoxxkenue B [lepuoandeckoit cucreme
XUMUYecKuX demMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

14



®Du3nYecKre CBOMCTBA HEMETAIIOB. AJUIOTPOTUS

21 HEMeTaJuIoB (Ha IpUMeEpe KUCIopoaa, cepsl, hochopa u
yriieposia)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI M KX COCMHEHUI

23 XUMHUECKUE CBOICTBA a30Ta, pochopa 1 UX COCTUHEHUIN

24 XHWMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U UX
COCIMHEHUN

25 [IpumeHeHne BaXKHEUIIMX HEMETAJUIOB U UX COCIMHEHUIN

O000111eHrEe U cCUCTEMATU3ALMS 3HAHUI IO TEME
26 «HemeTamnbly. BeIYHCICHHS 110 YPABHECHUSIM XUMHUYECKHX
peaKiuii 1 TEPMOXUMHUYECKUE PACUETHI

IIpakTHyeckas padora Ne 3. «Pemenue

27
IKCINEPUMEHTAIBHBIX 32/1a4 10 TeMe ""HemeTtasanl'»

28 Kontpoabsnasi padora 2 mo remam «MeTaaibl» U
«HemeTayibn»

TemaTnueckoe oneHNBaHUE

Tema 2.3 CBsi3b HEOPraHUYECKUX U OPraHUYECKUX
BelIecTB 24
Heoprannueckue u opraHu4eckue KUCIOTHL.

29
HeopraHquCKHe 1 OPraHU4YCCKHUEC OCHOBAHUA

AM(I)OTepHLIC HCOPTaHNYCCKUC U OPIraHUYCCKUC
30 COCIMHCHHMUA. I'enetnueckas cBI3b HCOPTaHUYCCKHUX U
OpTraHUYCCKUX BCIICCTB

Pa3zgen 3. XumMus u :Ku3ub 44

Ponp xuMuu B 00ecriedeHIN SKOJIOTHYECKOM,

31 HHEPTeTHUECKON 1 MUIIEBON 0€30MaCHOCTH, pa3BUTUHU
MeTUITTHBI

39 [IpencraBnenus 00 00MIMX HAYYHBIX MIPUHLUIIAX
MPOMBIIIJICHHOTO MOJIyYeHHsI BAXKHEUIITNX BEILECTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB

34 XUMHUS U 37J0pOBbE UEIOBEKA

TemaTndyeckoe oneHNBaHuEe
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME



I'OCYJIAPCTBEHHOE BIO/DKETHOE
OBIIEOBPA30BATEJIBHOE YYPEXJIEHUE
«SINITUHCKAS HIKOJIA Ne2 MAHI'VILICKOI'O
MVYHULIUTTIAJIBHOT'O OKPYT A»

JIOHELIKOI HAPOJTHOM PECITYBJINKH
[IpomuTo, IPOHYMEPOB CKpEIUICHO TIeYaThIo
73 / )22/ u/zﬂ{’%/fé;’ mlcrﬂ
I[nﬁex(op FBOV/<<HnTnlj ]
MaHrymcKkoro M.o.»
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