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MOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS (erepalibHOW 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM cragaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpranu3anusax Poccuiickoir dexepanuu, peagu3yOIIX
OCHOBHBIC 00pa30BaTEIbHBIC MPOTPAMMBI, M OCHOBHBIX MOJOXEHUIH «CTpareruu pa3BUTHSA
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MNporpaMMbl IO XHMHUH, K OIPENENECHUI0 oO0Iei
CTpaTeruu OOy4eHUs, BOCIIUTAHUS U PA3BUTHSI O0YUAIOIIUXCS CPEACTBAMHU YUeOHOTO MpeaMera
«Xumusi» aas 11 kiaccoB Ha 0a30BOM YpPOBHE COCTaBUIIM KOHLENTyadbHble noioxeHuss ®I'OC
COO o0 B3auM00OYCIIOBICHHOCTH LIeJIeH, COJlepKaHMsl, Pe3yIbTaToB 00yueHHs U TpeOOBaHUN K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMO€  BBITYCKHHKaMu  0O0lIeo0pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHUs. OTH II€HHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpbl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/10pOBBIO U
IpUpOHOH cpene. Peannsyercs xuMuueckoe o0pazoBaHue 00ydyaroUMXcs HAa YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOPOTO ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4YETOM CHEIM(PHUKM HAyKM XUMHUH, €&
3Hau€HUs B MO3HAHUU NMPUPOABI U B MaTepUATbHON KU3HU OOIECTBA, a TaKkKe ¢ y4ETOM OOLIUX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyio pojib B COBPEMEHHOM
LUBUJIN3ALMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalbHOM KyJbTypbl. OHa BHOCUT CBOHM BKJIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3aHHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOH KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHAsh XMMHUsl KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B cootBercTBMM ¢ 0OOUIMMM LETSIMM M NPHHLIMIAMH CpelHEro oOIiero oodpa3oBaHus
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydarouuxcs, HEOOXOIUMYI UM s
BBIPaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOI0IDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  IpefiMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUU (C BKIFOUCHHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
OpU U3YYEHUH NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHs] BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepx)aHus KypcoB — «Oprannueckas Xxumus» u «O0mast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
y4ueOHOro Marepuaia M OOYCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUI Ha
ONpEENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHWYeCKOM XHUMHU BEIIeCTBa
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHs OPraHMYECKUX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BEULIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHHH. B Kypce opraHmueckoil XMMUU MOTY4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHWs IEpPBOHAYAIbHEIC
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHYECKH MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3HIIMIA,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAaHUs
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBS3M XHMHUHU C JIpYTMMH HayKaMH, pacKpblBalOT €€ poJib B I[O3HABaTEIbHOUW U
NPAaKTUYECKON JEATEIIbHOCTH YEeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLECcCy
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEJ0BATEIbCKUX 3a7ad. B 1menom conepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3yYEHHsI OPUEHTUPOBAHO Ha (pOopMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXIy HOBBIMH (aKTaMH M TEOPETHUECKUMH NPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMUYECKUX MpoOIieM, a Takke MpodiieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B myane pemieHuss 3amad  BOCHHMTAHUS, DPAa3BUTHS M COLMATU3AIMHM  O0YyYaroIIUXCs
IPUHATHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEP)KaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
0a30BoOe 3HaUEHUE I Pa3IMYHbIX BUJIOB JESATENLHOCTU: pelIeHUs Mpolsem, MoucKa, aHaau3a u
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00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUU XUMUHU.

B mpaktuke nmpenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOT'O OOIIETro 00pa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmiero o0pa3oBaHuUsl, TMPU  ONPEICICHHH  COJEpPKATEIhbHOU
XapakTEPUCTUKU LEJIeHd H3y4YeHHUs MpeIMeTa HalpaBICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JIEATEbHOCTH 4YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETCHUIO LIeJIEH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE OIPABJAHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISIMU W3Y4Y€HUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBRsitOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKUX 3HAHMM Kak BaKHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIC TMOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUH XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHUMAHWE CYIIHOCTH JIOCTYNMHBIX OOOOIIEHUIH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOTUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUIECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHasl XapakTepUCTUKa LeNel U 3aa4 U3y4eHHUsl peMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OO0yudeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYE€HHs] 3HAHUM M TPUMEHEHHUS WX B PEATBbHOM KU3HU IS PEIICHHS
MpPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MpuoOpeTaIOT TaKKe IENIU U 3a/1a4u, KaK:

. aganTanus OO0ydYalIMXCA K  YCIOBUSAM JUHAMUYHO  Pa3BUBAIOIIETOCS MU,
dbopMHpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAaIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

. dbopMupoBaHue y oOOydarolmuXcs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMMETEHIIHI),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodIieMm,
MoWCcKa, aHalW3a W 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

. pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4JaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIC 3HAHHS 10 XHMUU B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOUCKA U aHaJn3a yueOHOW U HayYHO-TIOMYJIAPHOW HH(DOPMALIUA XUMHUYECKOTO
COJICPKAHUS;
o dbopmupoBaHHE W pa3BUTHE Yy OOYYAIOUIMXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUUICHHS,  HAONIOAATEeIbHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE  OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, IPH IITAHUPOBAHUH U IPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;
o BOCIHUTAHHE Yy OOydyarommxcs yOeKIEHHOCTH B TYMaHUCTHYECKON HampaBlIEHHOCTU
XUMHUH, €€ BaXHOW pONM B  PEUICHHH TJI00ANbHBIX  Npo0JeM  palMOHAIBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOYUYEHHBIX 3HAHUN I TPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM mtane cpeanero oOmiero oOpa3oBaHHs mpeaMeT «Xumus» 0a30BOr0 ypoBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbBIE TPEMETHD.

OO0mee 9nciio 9acoB, OTBEACHHBIX JUIS M3YyYCHHS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero oopazoBanusi, coctaBisieT B 11 kmacce — 34 gaca (1 yac B Heneno).



COJEP)KAHUE OBYYEHUA
11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUA

TeopeTnueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypoBHH, MOJYPOBHU. ATOMHBIE OpOHTaly, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpesiesieHus] JIEKTPOHOB IO OpOUTAIAM B aToOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XMUMHYECKUX 3ieMeHToB [ U
MenneneeBa. CBsA3b NepuOANYECKOro 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMUYECKHUX
anemeHToB . M. MenzeneeBa ¢ COBPEMEHHON TEOPHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
110 TpyIIaM U repruojaM. 3HaueHHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XHUMHMYEcKass CBs3b. Buabl XMMHYeCKOHl CBs3U (KOBaJeHTHAas
HEMoJIsIpHasl U TOJIIpHAsA, MOHHAsA, MeTaJllMueckas). MexaHu3Mbl oOpa30BaHUsl KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJNEKYJIIPHOIO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsiTne 0 AucnepcHbIX cucreMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccugukanus HeopraHuueckux coequHeHud. HoMmeHkiaTypa HEOpraHMYeCKHX
BEIIECTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kriaccupukanuss XMMHUYECKHX peakUil B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHUSI MACChI BEILECTB, 3aKOH COXPAaHEHUsS U NpPEBpAILEHUs
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3IMyHbIX (pakTopoB. OOpaTHMble peakKlUu.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIMSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTpoauThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YyYEHHUs BELIECTB U UX IPEBPALLEHUI: JEMOHCTpaLus
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHTtoB JI. . MenneneeBay, u3yueHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOJII0JeHHe | ONKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3yIoKEHHE IEPOKCHAAa BOJOpPOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEEIIEHUE CPENbl PACTBOPOB BELIECTB C NOMOIIbI YHHUBEPCAIBHOIO MHJMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHUe pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOW PEAKIIMM.

Pacuérnrle 3agayn.



PacuéTel M0 ypaBHEHUSIM XMMHUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TMOHATUS «MACCOBas J10JISI BEIIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxxkenne HemetraioB B Ilepuogumyeckoil cucTeMe XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAJIOB (Ha IpUMepe KUCIopoia, cephl, (hocdopa u yriiepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, CEphl, a30Ta, docdopa,
yIIepoaa U KPEMHHUSA) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnsl. Ilonoxenue merainos B [lepruogudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obiiue
¢buznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METaJlIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEWMIIMX METAJUIOB (HATPHUM, Kaluid, KaJbI[Mi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEHIECTB U HMX TMPEBPALICHUN: HU3YUCHHUE
KOJUTeKInA «MeTalibl M CIUIaBbD», OOPa3I[OB HEMETAIUIOB, PEIICHHUE SKCIePUMEHTAIBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JIEMOHCTPAMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYeH, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3HD

Ponp xuMuu B o0ecriedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX ITO3HAHMUS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpeacraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX T[POMBIIIICHHOTO TOJYyYEeHUS
BA)KHEUIINX BEIIECTB.

YenoBeK B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MpaBHJIa HMCIOJIb30BAaHUsSI JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIIOIh30BaHMS MPENapaToB OLITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH U3YYEHHH OOIEel U HeOpraHMYecKoil XMMUU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIB30BaHUE KaK OOIHUX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK M MOHSTHM, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHWE,  DKCIIEPHUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHUE, SBIICHUE.



®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
pPaInOaKTUBHOCTh, MOJIEKYJa, YHEPTeTHUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHooTHS: XUMHYECKass  MPOMBIIIJICHHOCTD, METAJUTyprHsi,  MPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SHCTBEHHOE MPOU3BOICTBO, MUIIeBast
MPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTb,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IpoTrpaMM CpPeAHEro oOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEJIEIIEHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATENBHOW JEATENBHOCTH B COOTBETCTBHM C TYMAaHHUCTHUECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CIIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAaHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTU MPH CO3/IaHUH y4eOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,

KPOMOTJIMUBLIX 9KCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IPAKTUKOB;
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UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOIO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYNKHM CBOMX TOBAapUIIEH C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 370POBBIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IMOCIEACTBUI M HENpPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKoroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHUKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;
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NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH [IEIOCTHOTO TPEACTABICHUS 00 OKpY KaloLeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3JAaHUU HOBOM 0a3bl MaTepUaTbHOM
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHH YCIIEIHOro TPy1a U 3KOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJIOro 4jieHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MeXTmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPaXKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPEHHE, DKCIIEPUMEHT U JAPYyTHE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOIMIUXCSI  WMCIOB30BaTh  OCBOCHHBIC — MEXIMCIMILTUHAPHEIEC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;
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HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OObSICHEHHS OTJIENIBHBIX (PAKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JACIyKTUBHBIE, IO aHAJOIHH),
BBISBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PAacCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuUMHU4ecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBHSA .

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUMH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (QOopMyIUpoBaTh OOOOIIEHHMS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aQHAIM3UPOBATh HH(MOPMALMIO PA3NIUYHBIX BHUIOB U (OPM MpPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

pUOOpPETaTh OMBIT KCIOJB30BaHUA MH(POPMAMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBe CpeACTBa Npu paboTe € XUMUYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUMKATUBHBIMHM A€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUI B XOZ€ 00CYkKICHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
ompezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISIT CAMOKOHTPOJIb CBOEH JIEATENIHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas u HEOpraHuyecKas XUMHS)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUN NPUPOIBL, B (POPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYEeCKHX 3a7ad M DSKOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SIIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeTaJlIM4yecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI ~XMUMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peakIMM, XUMHYECKO€ pPAaBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] PHEPIMM NPU XUMHYECKHX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IOHMMAaHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(dakTosornuecKkrue CBeJeHUsI 0 CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BO)XHEHIINX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTHUECKOW JESITEeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTraHMUYECKUX
BEILECTB U UX MPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsI COCTaBJICHUS
dopMyn BemeCTB M YypaBHEHMH XUMHYECKUX pEaKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
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YTIEKUCHBIA Ta3, aMMHAK, TraméHas W3BECTb, HETall€Has W3BECTh, NUTbEBAsl COJA, NHUPUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€MHEHUSAX PA3JINYHOIO COCTABA, BUJ XUMHUYECKON CBSA3U (KOBAJICHTHAs, HIOHHAs,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJIIpHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHA/IJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIiie COeAUHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpgeneeBa U JI€MOHCTPUPOBaTb €ro0  CUCTEMATHU3UPYIOIIYH, OOBACHUTEIbHYIO U
HIPOTHOCTUYECKYIO (DYHKILINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. U.
MenneneeBa, UCHONb3ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIE OpPOUTAINY, «IHEPrETHYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HUX
COEMHEHUN MO nepuogaM u rpynnam [lepuoanyeckoil CUCTEMbBI XUMUYECKHUX AneMeHToB []. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKHMMM BEIECTBAMM C IIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIecTB, TeIoBoMy 3(ddekry peaxium,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHUIO KaTallu3aTopa);

c(OpMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpallléHHbIE YPaBHEHHUs PEAKIMH MOHHOTO OOMEHa, YUMUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pPEAaKLUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYITHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuu Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOIIECChHl, JEeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYeHUsI CEPHOW KHUCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOIeMax XUMHYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peakIMax, Macchl BellecTBAa UM 00BbEMA Tra3oB MO W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYACTBYIOIIUMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALECHUS U COXPAaHEHUS YHEPTUN;
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c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMMU 110 BBIIIOJIHCHUIO JIaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN SKCHEPUMEHT
(paznmokeHue NeEpOKCHIa BOJOPOAA B NPUCYTCTBUM KaTalau3aTopa, OMNpPENEICHHE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO UHAUKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMh, PEeaKIMu HMOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX
3amau o temMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIeHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peaxuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(GOpMAIIUIO,
[OJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTEepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYAOBOH JEATENHHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaOIIeH MPUPOIHON Cpelbl, 0OCO3HABATH OMACHOCTH BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
omnpeNeNEHHBIX BEIIECTB, ToOHUMAas cMbica nokasarens [1JIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUisi 00y4YarolIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs: YMEHHE HMPHUMEHSTH
3HaHMs 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIGHHIZ;

JUIA  CJIENbIX W CHa0OBHIANIMX OOYYarOMIMXCS: YMEHHE HCIIOJIb30BaTh penbedHo-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.
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TEMATHYECKOE IINTAHUPOBAHHME

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (uu¢posbIe)
KourpoJububie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Merannbl 6 1
2.2 Hemeramibt 9 1 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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