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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XMMHK Ha YpOBHE CpeaHEro odiero oopasoBanus pazpadorana Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS (erepanbHOM 00pa3oBaTeNbHON MPOrpPaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCyIapcTBEHHOM oOpasoBatenbHoM crangapre COO, ¢ yuérom
Konnenuunu npenogaBanus y4eOHOTO mpeaMera « XuMus» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoit @enepanuu, peaqu3yonnx OCHOBHbIE
oOpa3oBaTesbHbIE IPOTPAMMBI, U OCHOBHBIX MOJI0KeHu# «CTparerun pa3Butus Bocimtanus B Poccuiickoii @eneparun Ha nepuon 1o 2025 roga»
(Pacnopsbkenue [IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3pabOTKe MpOTrpamMMbl MO XHMHH, K OMNpPENCNICHHIO OOIIed CTpaTerud OOydeHHs, BOCIIMTAHHUS W Pa3BHTHUS
oOyJarommxcsi cpeacTBaMu ydeoHoro mpenmera «Xumus» aisg 10—11 kimaccoB Ha 0a30BOM YpOBHE COCTAaBWJIM KOHIIETITYaJIbHBIC TMOJIOKECHUS
OI'OC COO o B3aMMO0OYCIOBIEHHOCTH LIEJIEH, CoepKaHUsl, PE3YIbTATOB 00yUeHHUs U TPeOOBaHUM K YPOBHIO MMOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHUE, TOyd4aeMOe€ BBITYCKHHKAMH O0IIeo0pa30BaTeIbHOW OpraHW3alud, SBISETCS HEOTHEMJIEMOH YacThio HX
oOpazoBanHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAllOM peaji3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH,
MPUCYIINX IIEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHHMA. OTH IICHHOCTH KacaroTCs TIO3HAHHS 3aKOHOB TPUPOABI, (HOPMHUPOBAHHS
MHUPOBO33PEHUST U OOMIEH KyIbTYphl YEIOBEKa, a TAaKXkKe DKOJOTHUECKH 0O0OCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M TIPUPOIHON cpejie.
Peanmusyercs xumuueckoe oOpazoBaHue 0OydarOIIMXCS Ha YPOBHE CpeaHEro odmiero oOpa3oBaHUs CPEICTBAMH y4eOHOTO MpeaMeTa «XuMUs»,
COJIepKaHUE U TOCTPOCHUE KOTOPOro ONPEEICHbl B IPOTrpaMMe MO XMMHUHU C Y4ETOM ClNeUU(PHUKH HAyKHM XUMHM, €€ 3HA4E€HUs B NO3HAHUU
IPUPOJBI U B MAaTepUAIBHOM >KM3HM OOLIECTBA, a TaKKe C Y4ETOM OOIIMX Lesel U NMPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpentHero obmiero oopa3zoBanus B Poccuiickoit deneparum.

XuUMHS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIPaeT OcoOyi0 pojib B COBPEMEHHOW LMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepualbHOW KynbTypbl. OHa BHOCHT CBOM BKJIaJ B (POpMUpOBaHHE pAIMOHAIBLHOIO HAyYHOI'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOTO
IPEJCTaBICHU 00 OKpYXKAaolleM MHpEe KaK O €IMHCTBE MPHUPOJbl M UesoBeKa, KOTopoe (opMuUpyeTCs B XMMHMM Ha OCHOBE IOHUMAaHUs
BEIIECTBEHHOI'0 COCTAaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBA3H MEX]y CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00IaCTAMU
IIPUMEHEHMUSL.

TecHo B3auMOJEHCTBYS C APYrMMM €CTECTBEHHBIMH HayKaMHU, XMMHS CTajla HEOTHEMJIEMON YacThI0O MUPOBOM KyJIbTYpbl, HEOOXOIUMbBIM
YCIOBHEM YCHEIIHOTO Tpylda M JKU3HM Kaxaoro wieHa obOmectBa. CoBpeMeHHass XMMHs KaK HayKa CO3HMJaTeNbHas, KaKk Hayka BBICOKHX
TEXHOJIOTUH HalpaBjieHa Ha pelleHue II00aJbHbIX MPOOJeM YCTOHYMBOTO pPa3BUTHUS UYEIOBEUECTBA — ChIPhEBOW, YHEPreTHUECKOW, IMHIIEBOH,
HKOJIOTHYECKOI 0€301MacHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBUM ¢ OOmMMU LETSIMM M MPUHIMIAMH CpeJHero oOlmiero odpazoBaHus cojepxkanue mnpeaMera «Xumus» (10—-11 kmaccsl,
0a30BbIif ypOBEHb HM3Y4YEHHUS) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOy4aroluXcs, HEOOXOIUMYIO UM IS



BBIPAOOTKH MUPOBO33PEHUYCCKUX OPUEHTHPOB, YCIIEIIHOTO BKIIFOUEHUS B KU3HB COIMYMa, TPOI0DKEHUST 00pa3oBaHMsI B pa3IMYHBIX 00JIACTIX, HE
CBSI3aHHBIX HETIOCPEJACTBEHHO C XMMUEH.

CocraBisirolmuMu  TipeaMeTa «XUMUsD) SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckas xumus» u «OOmas M HeopraHudecKas XUMUs),
OCHOBHBIM KOMITOHEHTOM COJIEpP>KaHMUsI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUU 110 HEOPTAHMUECKOM XUMHH (C BKIFOUCHHUEM
3HaHUW U3 OOIIEeW XUMHUU) U OpraHudeckol xumuu. DOpPMHUPOBAHHE TAHHOW CHCTEMBbI 3HAHUM TpPH HM3YYEHUU MpeAMeTa oOecreyruBaeT
BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEIIECTB HA OCHOBE OOIINX MOHSATHM, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepkanus KypcoB — «Opraamueckas xumus» u «OO0ImIas 1 HeopraHudeckasi XuMus» cHopMupoBaHa B IIpoOrpaMMe M0 XUMHHU
Ha OCHOBE CHCTEMHOTO TMOJXO0Ja K M3y4eHHUIO yuyeOHOTO MaTepuaia U OO0yCIOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHHWM Ha
OTIPENIETIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce€ OpPraHMYeCKOW XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOpUU
CTPOEHHSI OPraHUYECKNX COCIMHEHUM, a TaK)Ke Ha YPOBHE CTEPEOXUMUUYECKUX M IJIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHUH BelecTB. CBeneHus
00 m3yuaeMbIX B Kypce€ BEIECTBaX MAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB JIO CJIOXKHBIX OMOJIOTMYECKH aKTHBHBIX coenuHeHui. B kypce
OPraHWYECKON XMMHUHU TOJIY4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUs MEPBOHAYAIBHBIC MPECTABICHUS O
XUMUYECKOH CBSI3U, KJIaCCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUIECKON PEaKInu.

[Ton HOBBIM yrJIOM 3peHHsI B TpeaMmeTe «XuMus» 0a30BOTO YpPOBHS pPAcCMaTPUBACTCS HM3YUYEHHBIH HA YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus TEOPETUUECKUN MaTepHuall U (PaKTOJOTHIECKUE CBEJICHUS O BEIIECTBAX M XUMUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mast
Y HEOpraHW4ecKas XMMUs» 00ydaroluMes MPeA0CTaBIsIeTCs BO3MOXKHOCTh OCO3HATh 3HAUEHUE TIEPHUOAUYECKOT0 3aKOHA C O0IIETEOPETUIECKUX U
METOJIOJIOTUUECKHUX TO3UIINH, TIy0)Ke TOHSATh HUCTOPUYECKOE HM3MEHeHHWEe (YHKIMHA 3TOro 3aKoHa — OT 00oOmaromei 10 OoOBICHSIONEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaXKHEHMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U NMIPUMEHEHHUH, a TAKXKE O XUMUUYECKHUX PEAKIUSX,
WX CYIIHOCTH W 3aKOHOMEPHOCTSAX MPOTEeKaHus JomnoJjiHgercss B Kypcax 10 m 11 KmaccoB »3ieMeHTaMHM COJEp)KaHHs, WMEKIIUMHA
KYJIbTYPOJIOTHYECKHI U MPUKIATHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3M XUMHHU C APYTUMU HAyKaMH, PacKpbIBAIOT
e€ poJIb B O3HABATENILHOM U MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHS K MPOIECCY TBOPUYECTBA B 00JaCTU
TEOPUU U MPAKTHUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiieMax,
CBSI3aHHBIX C XMMHEH, KPUTHUYECKU OCMBICIMBATh MH(OPMALMIO M NPUMEHATh €€ JUIsl MOIMOJIHEHUS 3HAHWM, pEeIIeHHs MHTEJUICKTYaJIbHBIX U
HKCIEPUMEHTAJbHBIX HCCIIEOBATENbCKUX 3adad. B 1emom coaepxkaHue y4eOHOrOo mpenmera «XUMHUA» JAaHHOTO YPOBHS H3Yy4YeHUs
OpUEHTHPOBAaHO Ha (OpMHUpPOBaHHE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI Ui TOHMMaHus QUIOCO(PCKUX U, TaKuX Kak:
MaTepHUaIbHOE EIUHCTBO HEOPraHMYEeCKOTO0 U OPraHUYeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM M CTPOCHHUEM,
M03HABAEMOCTh MPUPOIHBIX SIBICHUNH NYTEM OJKCHEPUMEHTAa W PELICHUS MPOTHUBOPEUYM MEXAy HOBBIMU (DaKTaMU U TEOPETHUYECKUMU
MPEANOCHIIKaMHU, OCO3HAHWE POJU XMMHU B PEIICHUH DKOJOTUYECKUX MPOoOIeM, a Takke MmpodieM cOepexeHUs dHEPreTHUECKUX pPecypcos,
CBIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.



B nnane pemeHust 3azad BOCIWTAHUS, Pa3BUTHUA U COLMANU3ALMU OOYyYarOIIMXCS IPUHATHIE NPOTPAMMON [0 XUMHUHU MOJIXOABI K
OTIPEICIICHUIO COJICPKAHMS U TOCTPOSHHSI IIPeIMETa MpelyCMaTprBatoT ((OPMUPOBAHHE YHUBEPCATIbHBIX YU€OHBIX ACHCTBUI, MMEIOUINX 0a30BOE
3HAYeHUE Ui Pa3IMYHBIX BHJIOB JEATEIBHOCTH: pELICHUs MpoOieM, IMOWCKa, aHanu3a U 0o0paboTku HH(OpMAIMH, HEOOXOAWMBIX IS
pUOOPETEHUS OMBITA MPAKTHYECKON U MCCIE0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUH.

B npaktuke npenogaBaHusl XMMUN KaK Ha ypOBHE OCHOBHOT'O 0oO1Iero oOpa3oBaHus, TaK U HAa YPOBHE CPEIHEr0 0011ero oopa3oBaHus, Ipu
ONPE/CNICHUN COJEP)KATEIbHON XapaKTEpUCTHKU LeJiell H3y4eHUs IpeaMeTa HalpaBJIEHUEM IEPBOCTENEHHONW 3HAYMMOCTH TPaJULMOHHO
npu3HaETCs (OPMHUPOBAHNE OCHOB XMMHUYECKOW HAayKH Kak 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON AEATEIBHOCTH YellOBEeKa H
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyiabTypbl. C METOAMYECKON TOUYKM 3pEHHUs TaKOM MOAXOJ K ONpEAETCHUIO Leled U3ydeHus MpeaMera
SIBJISIETCS BIIOJIHE OTPaB/IaHHBIM.

CornacHo JaHHON TOYKE 3peHUs IJIaBHBIMU LENSIMA U3Y4YEHHU IpeaMeTa «XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBnsiroTCS:

e (opmupoBaHUE CUCTEMbl XUMUUYECKUX 3HAHUI KaK BaKHEWIIEH COCTaBIAIONIEH ecTeCTBEHHO-HAYYHON KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXaT KII0YeBble MOHATHS, (yH/IaMEHTAIbHbIE 3aKOHBI U TEOPUM XMMHUHU, OCBOCHHUE SI3bIKa HAyKH, YCBOEHUE U MOHUMAaHUE CYITHOCTU
JOCTYIHBIX 0000IIeHNH MUPOBO33PEHYECKOI0 XapaKkTepa, 03HaKOMJIEHHE C UCTOPHEN UX pa3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEICTaBICHUM O HAYYHBIX METOJAX MO3HAHHUS BEUIECTB M XUMHUYECKUX PpEaKIHi, HEOOXOIUMBIX s
MpHOOpeTeHUs YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHHMH U CIIOCOOOB EATENBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U OOBSCHEHUEM XMMUYECKOIO 3KCIIEPUMEHTA, COOIII0JCHUEM
MpaBuJ1 6E30TIaCHOTO OOPAIICHHS C BEIIECTBAMHU.

Hapsiny ¢ otum, conepskaTenbHas XapaKTepUCTHKa I€JIed M 3aJad M3ydeHUs IpeaMeTa B IporpaMMme 10 XHMHHM YTOYHEHA U
CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMHU IIPUOPUTETAMHU B CHCTEME cpeaHero ooduiero oodpazoBanus. CeroaHs B NpenojaBaHUM XUMUU B
OoublIeH cTerneHn OTHAéTCs MPEeANOYTEeHUE PAKTHUECKON KOMIIOHEHTE COAepKaHus 00ydeHUsl, OPUEHTUPOBAHHOW Ha MOJArOTOBKY BBIITYCKHHKA
0011e00pa30BaTeIbHON OpraHu3aluy, BJIAACIOUIEro He HabOpOM 3HAaHUHM, a (PYHKIHMOHAIBHON I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSIMHU
aKTUBHOTO IOJY4YECHHs 3HAaHUM U IPUMEHEHHUS UX B PEAJIbHOM JKU3HM Ul PEILICHUS IPAKTUYECKUX 3a1a4.

B cBsI3M ¢ 3TUM NpH U3ydeHHUH MTpeaMeTa «XUMUS» JOMUHHUPYIOLIee 3HaYeHHe IPUoOpeTaroT Takue eI U 3a7aull, Kak:

ajanTanus OOYyYaroUIMXCs K YCIOBMSIM JWHAMHYHO Pa3BUBAIOLIETOCs MHUpa, (OPMHUPOBAHME HHTEIUIEKTYaJbHO DPAa3BUTOM JIMYHOCTH,
TOTOBOM K €caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY HPUHSATHIO IPAMOTHBIX PELICHUH B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

¢dopmMupoBaHUe y 00Yy4YaIOLIMXCS KIHOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE Ul Pa3IMYHBIX
BUJIOB JIEATENIHOCTH: PELIeHUs MpolieM, OUCKa, aHalu3a U 00paboTKH MHPOPMAIIUU, HEOOXOIUMBIX Ul MPUOOPETEHHS OIbITA JEeATEIbHOCTH,



KOTOpas 3aHMMAeT Ba)KHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIs OIEHKU C IMO3UIMN IKOJOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB M XUMUYECKHX IPOIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH OOYJaroNIUXCs: CIIOCOOHOCTH CaMOCTOSTEIHHO
HpI/IO6p€TaTI) HOBBIC 3HAHUA 110 XUMHWU B COOTBCTCTBHU C XHU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTb COBPCMCHHBIC I/IH(i)OpMaLII/IOHHI)Ie
TEXHOJIOTUH JUTS TTOVCKA U aHaJIM3a y4eOHOH M HAyYHO-TIOMYIISIPHON HH(POPMALIUK XUMHUECKOTO COJICpKaHMS,

dbopMHUpOBaHHE H pa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO W JIOTHYECKOTO MBINUICHUS, HAOIOIATeIIbHOCTH, COOPaHHOCTH,
AKKYpPaTHOCTH, KOTOPLIC 0COOEHHO H€O6XOI[I/IMI>I, B 4aCTHOCTH, IIPH INIAHUPOBAHHHU U ITPOBCACHNUN XUMUYCCKOI'O SKCIICPUMECHTA,

BOCIIUTAHHE Y OOYyYarOUIUXCs YOKIEHHOCTH B T'YMaHHUCTUYECKOW HAMPABICHHOCTH XMMHUH, €€ BaXXHOW POJIM B PEUICHUU TII00ATBHBIX
po0JIeM parMoOHATBHOTO TTPHPOIOTIONH30BAHUS, TTOTIOTHCHHS SHEPTETHICCKHX PECYPCOB M COXPAHCHHS MPUPOJIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpEeKHOT0 OTHOIIEHUSI K MPUPOJE U CBOEMY 3/J0POBbIO, a TaK)Ke NMPUOOPETEHUS OIbITAa WCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUM
U IPUHATHUS TPAMOTHBIX pGHIGHI/IfI B CUTyallusX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueGHOoM mutane cpemnero oOmiero oOpa3zoBaHusi TpenMeT «XuMHsS» 0a30BOTO YPOBHS BXOJHWT B COCTaB MPEIMETHOW 00acTh
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

OO6miee 9uciIo 9acoB, OTBEAEHHBIX /U1 M3YYCHHS XUMUM, Ha 0a30BOM YPOBHE CPEIHETO OO0Iero o0pa3oBaHus, cocTaBiseT 68 vacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Hezenio).



COJAEPKAHUE OBYYEHUA
11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHUYECKUH eMeHT. ATOM. Spo atoma, U30TOMBI. DJIEKTPOHHAsE 000JI0UKa. DHEPTETUUECKUE YPOBHU, MTOAYPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d- anemenThl. OCOOCHHOCTH PACHIPENCIICHHS IICKTPOHOB MO OPOUTAISIM B aTOMaX 3JICMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
KOH(UTypamnus aTOMOB.

[lepuognueckuii 3akoH u llepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa. CBsi3b NMEpUOJMYECKOTO 3aKOHA U
[leproauueckoii cucteMbl XuMHUeckux eMeHToB J[. . MenneneeBa ¢ coBpeMEHHOMN Teopuel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB 110 TPYIIaM U epruojaM. 3HaueHUe NepruoInYecKoro 3aKkoHa
B Pa3BUTUHU HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BUIbl XMMUYECKOW CBS3M (KOBaJIEHTHAasl HETOJISIpHAS UM TMOJISIpHAs, MOHHAs, METaJIMYecKas).
Mexanu3mbl 00pa30BaHUSl KOBAJIEHTHOM XUMHUUECKOM CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOpHBIM). Bomopoanas cBs3b. BaneHTHOCTH.
DneKTpooTpUIaTebHOCTh. CTeneHb OKUCIIeHNs. VIOHbI: KaTHOHBI 1 aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH IMOCTOSTHCTBA COCTaBA BEHIECTBA. THMIIBI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTALIIMYECKON PEIIETKH.

[Tonsatue o aucnepcHbIX cucreMmax. VIcTUHHBIE M KOJUTOMAHBIE pacTBOPHI. MaccoBas 107151 BEIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHennii. Homenkinarypa Heoprannuueckux BeiiecTB. | eHeTnyeckas CBsi3b HEOPraHMYECKHUX BEIIEeCTB,
MIPUHAUICKAINX K PA3IUYHBIM KJIACCAM.

Xumndaeckas peaknus. Krnaccudukanys XUMHUYECKHX peaKIii B HEOPraHWYECKOW W OPraHMYeCKOM XWMHH. 3aKOH COXPAHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAILLECHUS SHEPIUH IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTuMble peakiuy. XuMuieckoe paBHoBecre. DakTOphl, BIUSIONINE HA
COCTOsIHME XuMuueckoro pasHoBecus. [Ipunuun Jle latense.

DnexTponuTnueckas auccouuanus. CuiabHble U crnadble 3nekTpoiuThl. Cpeaa BOIHBIX pPAcTBOPOB BEIIECTB: KHUCINAs, HEHUTpasbHas,
LIEI0YHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCIepUMEHTAIbHBIE METObl M3Y4EHHUs BEIIEeCTB U MX MpeBpalleHuii: nemoHctpaims Tabnui «llepromudeckas cucreMa XUMHUYECKUX
anemenToB JI. 1. MenzeneeBay, usydeHue Mojeliell KpUCTAIMYECKUX PEeIETOK, HAOMI0IeHNEe U OTIMCAaHNEe IEMOHCTPAIIMOHHBIX U J1a00PaTOPHBIX
OTIBITOB (pa3JI0KEeHUE MEPOKCHIa BOAOPOAA B IPUCYTCTBUM KaTaJIN3aTopa, ONpeAeTIeHHe Cpebl pACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATLHOTO



WHIUKATOpa, PEAKIHMH HOHHOTO OOMEHa), MPOBEICHHE NPAKTHUECKON padoThl «BiusHHE pa3nuuHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKIm».

Pacuérnpie 3amaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKIUHN, B TOM YHCIIE TEPMOXUMHUYECKHE PACUEThI, pacYEThl C UCIOJIb30BAHUEM MTOHATHS «MAacCcoBas
JI0JIs1 BEIIECTBAY.

Heoprannueckasi xumust

Hewmerammnsi. Tlonoxxenne nHemerawioB B Ilepuoanueckoit cucreme xumudeckux anemeHToB JI. M. MenneneeBa u 0COOEHHOCTU CTPOCHUS
atomoB. du3nyeckre CBOKWCTBA HEMETAIJIOB. AJUIOTPOTIHSL HEMETAIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BAKHEHIINX HEMETAJJIOB (TaJlOT€HOB, CEphI, a30Ta, Gocdopa, yriepoaa U KpeMHHsS) U UX COCIUHEHUM (OKCHUIIOB,
KHUCIIOPOACOAEPKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUN).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Mertamnbl. [lonoxxenne metaioB B Ilepmomnueckoit cucreme xummueckux snemMeHToB . M. MenneneeBa. OcoOEHHOCTH CTpPOCHUS
AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O6mue (usndeckue cBoiicTBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUH Psiji HATIPSKEHUH
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAXXHEWUIIUX METAUIOB (HATPWUM, Kallui, KaJdbllMi, MarHuii, aJlOMHUHUH, [HHK, XpPOM, JXKE€JIe30, MeIb) U HUX
COECIUHEHU.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHne MeTaJIoB B OBITY M TEXHUKE.

DKcrepuMeHTAIbHBIE METO/IbI N3YYEHHS BEIIECTB U UX MPEBPAILEHUI: N3ydyeHHe KOJUIeKIUU « MeTalibl U CIUIaBbl», 00pa3loB HEMETAJUIOB,
pellleHrne 3KCIePUMEHTANbHBIX 3a7a4, HaOMI0IeHHe U ONHMCAaHUE JIEMOHCTPAI[MOHHBIX M Ja00PAaTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THIIPOKCHUIA
AIIIOMHUHMS C paCTBOpPaMH KHUCIIOT U LIeJI0Uel, KaUeCTBEHHbIE PeaKIIUK Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaum.

Pacuérbl Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM OOBbEMY OJHOTO M3 YYaCTBYIOIIHMX B
peaxkiuu BeliecTB, pacuéThl Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B obecriedeHHH 3KOJIOTHYECKON, YHEPreTUYECKON M MHILEBON 0e30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HaydyHBIX
METO/aX MMO3HAHUS BEUIECTB U XUMHYECKUX PEaKIUH.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOJTYYEeHUS Ba)KHEHIITNX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEpUAIOB: BAKHEWILHME CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO,
KepaMuKa, MaTepuaibl s SIEKTPOHUKH, HAHOMATEepUaIIbl, OPraHWnYeCcKue 1 MUHEPAJbHbIE YI0OpEHUSI.



XuMus ¥ 37J0pOBbE YeJIOBEKa: MpaBHjIa MCIOJIb30BAaHMS JIEKAPCTBEHHBIX MPENaparoB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHMs IpenapaToB
OBITOBOM XMMHHU B TIOBCEAHEBHON KM3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMETHbIX CBSA3EN MPU U3y4eHUH OOIIe U HeopraHM4eckol XuMuu B 11 Kiacce OCyIIecTBIIsSETCS Yepe3 UCII0Ib30BaHHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M TOHSATHHA, SBISIOMIUXCS CHUCTEMHBIMHU ISl OTACNBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO
LAKJIA.

OOmire ecTeCTBEHHO-HAyYHBIE TMOHATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHWs, aHAU3, CHHTE3, KiAacCH(UKaLus, MEpUOIUIHOCTD,
Ha0JI0/ICHUE, SKCIIEPUMEHT, MOJICITUPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

®usnka: Marepus, JHEPrus, Macca, aTOM, IEKTPOH, MPOTOH, HEHUTPOH, WMOH, HU30TOI, PaJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTUUECKUI
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBA, PU3NYECKUE BEIUYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: MuHepabl, rOpHbIE TOPO/IbL, MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONmOrHs: XMMHYECKas MPOMBIIUIEHHOCTb, METAJUIyprus, NPOU3BOJACTBO CTPOUTENBHBIX MATEPUAJTIOB, CEIbCKOXO35HCTBEHHOE
MIPOM3BOJICTBO, MUIIEBAsi MPOMBIIUIEHHOCTb, (papMalieBTHUECKass MPOMBIIIIEHHOCTh, TPOU3BOACTBO KOCMETUYECKHX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOT M H.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHWS K pe3yabTaTaM OCBOCHHUS OOYUYAIOMMMUCS MPOrpaMM CpEIHEro o00mero ooOpa3oBaHUs
(JINYHOCTHBIM, METalpeJMETHBIM M INpeAMETHbIM). HayuHo-meToauueckoil OCHOBOW Juid pa3paOOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CUCTEMHO-IEATEIBHOCTHBIM IIOJX0I0M B CTPYKTYpE JUYHOCTHBIX PE3yIbTaTOB OCBOCHUS IIpeaAMeTa «XUMUA» Ha YPOBHE
cpeanero o0riero o0pa3oBaHMs BBIICICHBI CIIEIYIONIUE COCTABIISIONINE:

OCO3HaHHE OOYYArOIMMHUCS POCCHHUCKON TPaKAAHCKOW WIEHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH W
CaMOOTIPE/ICIICHUIO;

HaJIMYMEC MOTUBAIINU K 06y‘I€HI/IIO;

IeJICHANTPABJICHHOE Pa3BUTHE BHYTPEHHHMX YOSXKICHHI JMYHOCTH HAa OCHOBE KITFOUYEBBIX IEHHOCTEM W MCTOPHUYECKUX TPAJAULIHK 0a30BOM
HAayKH XUMUWH,

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOMIMXCSI PYKOBOJICTBOBAThCS B CBOCH JEATENBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue IPaBOCO3HAHUS SKOJOTHUYECKON KyJIbTYpPhI M CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE IJIaHBI.

JIM4HOCTHBIE pE3yabTaThl OCBOEHHS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IWHCTBE Y4eOHOM M BOCHHUTATENbHOW JIEATENHHOCTH B
COOTBETCTBUU C T'YMaHHUCTHUYECKUMH, COLUOKYIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M HUJEaJaMH POCCHMCKOIO TPakJIaHCKOTO
oOuiecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TMpaBUIaMH TOBEIEHUS, CHOCOOCTBYIOIIMMH MpOIlecCaM CAaMOIO3HAHHS, CaMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJIEHUS TMYHOCTU O0YyYaIOLIUXCA.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTh OINbITA IMO3HABATEIBHONW W IMPAKTUYECKOH
JeSITEeIbHOCTH 00YJaOIIUXCs 110 peaiu3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YYaIOLUIUMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPSAIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOILIIEHUH B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHON TBOPUECKOH AESATETHLHOCTU MPHU CO3AAHUU YUEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX W MO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY W apryMEHThl APYTrUX IPH aHaldu3e pPa3IUYHbIX BUJOB y4eOHOU
NeATeNbHOCTH;

2) IaTPpHOTHYECKOT0 BOCIIUTAHUS



LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJI€UI0 OTEYECTBEHHON XUMUU;

YBaKEHHSI K TIPOLIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO IPUMEHEHHUSI XUMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh
pe3yabTaT AJIUTENbHBIX HA0MI0AEHU M, KPONOTIUBBIX 3KCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M TO3HABATEIbHBIX MOTHUBOB B IMOJYYCHHUU W TOCIEAYIOIIEM aHaM3e WH(OPMAIMH O MEePEAOBhIX JOCTIKEHUSIX COBPEMEHHOMN
OTCYCCTBCHHOM XMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluW, CBSI3aHHBIE C XMMHYECKUMHM SIBJICHHUSMM, M MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYICh Ha
MODPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEAECHHWE U IOCTYNKHM CBOUX TOBAapUIIEH € MO3MIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
ITOCJIEACTBUM 3TUX NOCTYIIKOB;

4) popMupOBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMs IEHHOCTEeH 370poBOro M 0Oe3omacHOoro oOpa3a KU3HH, HEOOXOIMMOCTHM OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
(bu3NYeCKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroieHns MpaBuil 0€30MacHOro oOpallleHus ¢ BelleCTBaMu B ObITY, TOBCEITHEBHOM JKU3HU U B TPYA0BOM IESATENBHOCTH;

MOHMMAHUs LIEHHOCTH MpaBWJI UHAUBUAYAIBHOTO U KOJIJIEKTMBHOTO O€30MACHOTO IMOBEJICHMSI B CUTYAIMsIX, YIPOKAIOMIMX 3J0POBBIO U
JKU3HH JTIONICH;

OCO3HAHMS MOCIEACTBUI U HENPHUATUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOTO0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATENIBLCKOM NEeATENbHOCTH, OOLIECTBEHHO OJIE3HOM, TBOPUYECKON U IPYrux BUIAX
JESITEIbHOCTH;

YCTAHOBKH HA aKTUBHOE Y4aCTHE B PEILIEHUH IIPAKTUYECKUX 3a]1a4 COLMAIbHOM HAalIpaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

HHTEpeca K MPAKTUYECKOMY U3YUEHHIO POo(eccuil pa3IMyHOro poja, B TOM YHMCJI€ Ha OCHOBE IPUMEHEHNUS IPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXCHUS K TPYLy, JIOASAM TPYyZa U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WMHAMBMIYyalbHOH TpaekTopuu oOpa3oBaHus, Oyayliedl mpodeccuu u peann3anud coOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUM, HUHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) HK0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJ1eCO00Pa3HOr0 OTHOIICHUS K IPUPOIE, KaK MICTOUHUKY CYLIECTBOBAHUS JKU3HU HA 3eMJIe;

MOHUMAHUs TJI00AJBHOIO XapakTepa SKOJOIMUECKMX MHpoOjieM, BIUSHHS SKOHOMHYECKMX IPOLIECCOB HAa COCTOSIHUE MPHUPOTHONH U
COLIMAJIBHOU Cpebl;
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OCO3HAHUsI HEOOXOAMMOCTH UCTIOIb30BAHMS IOCTHKEHUN XUMUHM JIJIs1 PEIICHHS BOIPOCOB PALIMOHAIIBHOTO MPUPO/I0TOIH30BAHNS;

AKTUBHOTO HETPUSATHUS JCUCTBUN, MPUHOCAIIUX BpEJ OKPYXKAIOMIeH NPUPOAHON Cpele, YMEHHUs IPOrHO3HPOBATh HEOIArOMPHUSTHBIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMACMBIX IEUCTBUH U MPEIOTBpAIIaTh UX;

HaJU4Usl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, IKOJOTMYECKON KYIbTYphI, OMbITA JEATEIBHOCTH HSKOJOTHYECKOW HANpPaBIECHHOCTH,
YMEHHS PYKOBOJCTBOBATHCS HMH B II03HABATEIHHOW, KOMMYHUKATUBHOW W COIMAILHOW TPAKTUKE, CIIOCOOHOCTH W YMEHHUS AaKTHBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(POoOHuH;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOopMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTHKY;

MMOHUMAaHMs CHEMU(UKN XUMHH KaK HayKH, OCO3HAaHHS €€ Poju B (POPMUPOBAHUHU DPANMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU
LIEJIOCTHOTO TPEJCTaBIEHUs 00 OKpPY)KAIOIIEeM MHUpPE Kak O €IMHCTBE MPHUPOJIbl W YEIIOBEKAa, B MO3HAHUU NPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHur TpooIeM COXpaHESHHS TPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH TSI COBPEMEHHOW ITUBWIIM3AINH: B €€ TYMaHHUCTHYECKOHN HAIMPaBJIECHHOCTH W BaXXKHOW POJIH B
CO3/ITaHMM HOBOW 0a3pl MaTEepUATBHOW KYIBTYPhI, PEIICHUH TI00aTbHBIX MPOOJIEeM YCTOWYMBOTO pAa3BHUTHUsI YEIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOU, TUIIIEBON M IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00ECIIEYCHUN YCIOBUN YCIIEITHOTO TPYAA U IKOJOTUYECKU
KOM(OPTHOH XKM3HU KXKJIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: MOHWMAHHS CYIIHOCTH METOJIOB TMO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh IMOJyJYaeMble 3HAHUS ISl aHAIM3a U OOBSCHEHUS SBJICHHN OKPYKAIOIIETO MUpa M MPOUCXOIANIUX B HEM H3MECHCHHM, YMCHUS
nenaTh 000CHOBAHHBIC 3aKIIFOUCHHUS Ha OCHOBE HAYYHBIX (DaKTOB M MUMEIONTUXCS JTAHHBIX C IEJIbIO TIOJYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIOJb30BaTh XUMUUECKHUE 3HAHUS JIJIS1 PEIICHUS MPoOJIeM B peaTbHBIX )KU3HCHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHWIO U MCCIIeI0BATEIbCKOU e TEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U CaMOOOpPa30BAaHMIO, K aKTHBHOMY ITOJYYCHHUIO HOBBIX 3HAHHUW 1O XMMHUHU B
COOTBETCTBHUU C )KM3HEHHBIMHU MTOTPEOHOCTIMHU;

HMHTEpeca K 0COOCHHOCTSM TpyJa B Pa3IudHbIX chepax mpoPecCHOHATBHOU eI TeIbHOCTH.

METAIIPEMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ynbTaThl OCBOSCHUS YUeOHOTO mpeaMeTa « XUMHUs Ha YPOBHE CpelHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HauYuMble A7 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYHAIOIIUXCS MEXAUCHUIIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHayuYHble MOHSTHUSA,
OTpaXkarollue IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHElU(HUKY METOJOB MO3HAHHUSA, UCIOJb3YEeMbIX B €CTECTBEHHBIX Haykax (marepus,
BEII[ECTBO, DHEPrus, SIBICHUE, IMpOIlecC, CUCTeMa, Hay4HbIH (akT, MPUHLHUI, TUIIOTE33a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0BaHUE,
HaOIoIeHNe, U3MEPEHUE, SKCTIEPUMEHT U JIPyTue);
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yYHHUBEpCaIbHBIC y4eOHbIE JelcTBUsS (MO3HABATENbHBIC, KOMMYHHUKATHBHBIC, DETYISTHBHBIC), oOecrneunBamue (OpMUPOBAHUE
(YHKIIMOHATBEHOW IPAMOTHOCTH M COITUATBHOM KOMITETEHITUN 00yJIarOIIHXCS;

CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIb30BaTh OCBOSHHBIC MEXKIUCHIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC Y4COHBIC
JICACTBUS B IO3HABATEILHOW U COLUAIBHOM MPAKTHUKE.

MeranpeaMeTHBIE PE3yAbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMH YYECOHBIMH TO3HABATEIbHBIMHA, KOMMYHUKATHUBHBIMU U
peryasTUBHBIMU JIEUCTBUSIMHU.

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU /IE/iCTBUSIMH:

1) 6a30oBble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyalIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPENETIATh IENH JEeATEIbHOCTH, 3ajJaBasi NapaMeTpbl M KPUTEPUHM UX JIOCTHIKEHUS, COOTHOCHUTH pPE3ylbTaThl JEATEIBHOCTH C
IIOCTABJICHHBIMHU I1CIIIMU;

WCIIOJIb30BaTh MIPU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBINIJIEHUS — BBIICTATh XapaKTepHbIC MTPU3HAKN MOHSATHN U YCTAaHABIMBATh WX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATUS JIJIs1 OOBSICHEHHS OT/ICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAITUN BEIIECTB U XUMHUYECKUX PEaAKIIHil;

yCTaHaBIWBATh MPUYHNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO AHAJIOTHH), BBISBISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B
paccMaTpuBaeMbIX SIBJICHUAX, (JOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B MPOIECCE TO3HAHUS, HCIOJIb3yeMble B XHMHUHU CHMBOJHUYECKHE (3HAKOBBIE) MOJCIH, MPEoOpa3oBHIBATH MOJCIbHBIC
MIPEACTABICHUS — XMMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (GopMyna, ypaBHEHHE XMMHYECKON pPEaKIMu — MPHU PEHICHUN YIeOHBIX
MO3HABATEJBHBIX W NPAKTHUYECKUX 3a7ad, NMPUMEHATh Ha3BaHHBIE MOJEJbHBIC MPEIACTABICHUS JIs BBISABICHUSA XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBHSI:

BJIAJIETh OCHOBAMH METOJ0B HAyYHOI'O TTO3HAHUS BEILIECTB U XUMUUYECKUX PEAKIIHIA;

(dhopMyIUpOBaTh IS U 33]]a4H UCCIICIOBAHUS, HCIIOJIb30BaTh MIOCTABJICHHBIE U CAMOCTOSTEIIBHO C(HOPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBBI /U1 (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH BBHICKA3bIBAEMBIX CYXICHHUIA;

BJIAJICTh HAaBbIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U TIPOBEJICHUS YYEHHYECKUX HSKCIEPUMEHTOB, COBEpPLICHCTBOBATH YMEHHUS
HaOMoIaTh 3a XOJIOM MpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yabTaT, (HopMylupoBaTh OOOOIIEHHUS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEAOBAHNUSA, COCTABIATH 000CHOBAHHBIN OTUYET O MpoAeTIaHHON padoTe;

MpHOOpeTaTh OMBIT YYEHUYECKOW MCCIEAOBATENbCKOM M TMPOEKTHOW JIeATENBHOCTH, TPOSBISATh CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHS MPAKTUUYECKUX 3a7a4, IPUMEHEHUIO PAa3JIMUYHbIX METOAO0B MO3HAHUS.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(POpMALWHU (HAydHO-TIOMYJISpHAsl JUTEpaTypa XHUMHUYECKOTO COJCpIKAaHUs, CIPABOYHBIC
nocobusi, pecypcsl VHTepHeTra), aHaIM3UPOBATh HH(POPMAIMIO PA3JIMYHBIX BHIOB M (OpPM MpEACTABICHHS, KPUTHYECKH OICHHBATH €&
JIOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

(dbopMymHpOBATh 3aMIPOCHl ¥ MPUMEHSTH Pa3IMYHbIE METOIBI IIPH MMOWCKE U 0TOOpe HH(POpMAIH, HEOOXOIUMOMN ISl BBITIOJIHEHHS YIeOHBIX
3aJ1a4 OMPEAEIEHHOTO TUTIA;

prOOPETaTh OMBIT UCTIOIH30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeACTaBlieHUs MHPOpManuM (CXeMbl, rpapuKu, Juarpammbl, TaOJIULbI, PUCYHKH U
Jpyrue);

WCI0JIb30BATh HayYHBIN SI3bIK B KAYECTBE CPEACTBA MpHU padOTe ¢ XMMHUECKON MH(pOpMaIeil: IpUMEHATh MEXIPEAMETHbIE (PU3NUecKue U
MaTeMaTHYeCKHUE) 3HAKH U CUMBOJIBI, POpMyIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBnajgeHHe YHMBePCAJIbHBIMH KOMMYHMKATUBHBIMH el CTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AMajora W/WiIW JIUCKYCCHM, BBICKa3bIBaTh HJIeH, (POPMYIHpPOBaTh CBOU
MPeI0KEHUSI OTHOCUTEIBHO BHITIOJHEHUS MPEASIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MIPE3EHTAIENH Pe3yIbTaTOB MO3HABATEILHON EATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIBHO WIN COBMECTHO CO CBEPCTHUKAMHU
IIPU BBINOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, IPAKTUYECKON paboThI 10 UCCIEAOBAaHUIO CBOMCTB M3y4aeMbIX BELECTB, PEATU3ALUN YUeOHOTO
poekTa U (GOpMyYJINPOBATH BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHBIX UCCIEI0BAaHUN MTyTEM COTIACOBAHUS MO3ULMHA B X0J1e 0OCYXKJIEHHUsI 1 OOMEHa
MHEHHSIMH.

OsgJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSATEJIBHO IUIAHUPOBATh U OCYLLECTBIIATH CBOIO [TO3HABATENIbHYIO JIESTEIbHOCTD, OIpEAesss e€ Iesn U 3a/1a4l, KOHTPOJIUPOBATh U MO
Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MpeAIaraeMblii alrOpUTM ACHCTBUI MU BBIOJHEHUH YYE€OHBIX M MCCIIEOBATENIbCKUX 3ajay, BEIOUPATh
Haunoboiee 3h(HeKTUBHBIN CIOCO0 UX pelIeHUs C yIETOM MOJIyYSHHs HOBBIX 3HAHUH O BEIECTBAX U XMMUYECKUX PEAKLIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATbBI
11 KJIACC
[IpenmeTtHble pe3ynbTaThl 0OCBOEHMsI Kypca «O011ast 1 HeopraHuuecKkast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh INPEACTABICHUI: O XMMUYECKOM COCTaBIIAIOIIEH €CTECTBEHHO-HAy4yHOW KapTUHBI MMpa, POJIM XUMHHM B IMO3HAHUU
SBJICHUH TPUPOAbI, B (POPMHUPOBAHUU MBILIUIEHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOHN JUIs peLIeHHUs
MPAKTUYECKUX 3a/1a4 U HKOJIOTHUYECKH 0O0CHOBAHHOTO OTHOILLIEHHSI K CBOEMY 3/I0pPOBBIO M IPUPOTHOM Cpelie;
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BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOpasi BKIKOYAET: OCHOBOINOJArarlue MOHATHS (XUMUYECKUI 3IEMEHT, aToM, U30ToIl, S-, P-,
d- PNeKTpOHHBIE OpPOMTANM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSIPHBIA O0BEM, BaJICHTHOCTh, JIEKTPOOTPUIATEILHOCTh, CTCIICHb OKUCIICHUS,
XMUMMUECKasi CBSI3b (KOBAJEHTHAs, NOHHAs, METANIMYECKasi, BOJOPOAHAs), KPUCTAIUIMUECKas PEMIETKA, TUIIbI XUMUYECKUX PEaKIuil, pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, MIEKTPOJUTUYECKAs IUCCOLMALINS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKluu, XUMUYECKO e
PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUSA IEKTPOJUTUUECKON TUCCOIMAIUH, Ieproaudeckuid 3akoH J[. . MenneneeBa, 3aKOH COXpaHEHHSI MaCChI
BEILIECTB, 3aKOH COXPAaHEHWs M IMPEBPALIECHUS DSHEPrUuu IpPU XUMHUYECKUX pEeaKUusiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH,
MHUPOBO33PEHUYECCKHE 3HAHUS, JISKAIINE B OCHOBE IIOHMMAHUSI IPUIMHHOCTU ¥ CUCTEMHOCTH XUMUYECKUX SIBIICHUH, (DAaKTOJIIOTHYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCHOJb30BaHUU BXKHEHUIINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOUN NEATEIbHOCTH
YeJI0BEKa;

chOpMUPOBAHHOCTh YMEHUM BBISBISATH XapakTEepHbIE TNPHU3HAKK TIOHATHM, YCTAaHAaBIMBATh WX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIHE MOHSITHS MPU ONTMCAHWN HEOPTraHUYECKUX BEIIECTB U X MPEBPAICHUH;

c(OpPMUPOBAHHOCTh YMEHUIN HCMOJIb30BaTh XWMUYECKYIO CHUMBOJIUKY JJIsl cOCTaBlieHUs (OpMya BEUIECTB M YpPaBHEHUN XHMHUYECKUX
peakmmii, cucrematndeckyro HoMeHkiatypy (IUPAC) w TpuBManmpHBIE Ha3BaHHS OTICIBHBIX HEOPTaHUYECKUX BEIIECTB (YrapHbIi ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, raliéHas U3BecTb, Herall€Has U3BeCTb, MUThEBAs COJa, MUPUT U JPYyTUe);

c(OpMUPOBAHHOCTh YMEHUI ONIpEAETATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS XUMHYECKUX 3JIEMEHTOB B COSMHEHUSIX Pa3INYHOIO COCTaBa,
BUJI XUMUYECKOH CBsI3U (KOBaJIeHTHAs, MOHHAs, METAJJIMYECKasi, BOJOPOIHAS) B COCIMHEHUSAX, TUI KPUCTAJUIMYECKON PEmETKH KOHKPETHOIO
BeIeCTBA (aTOMHasl, MOJIEKYJISIpHAsi, HOHHAsA, METAIIIMYECKast), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIMHEHUII;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIICKHOCTh HEOPTaHMUYECKHUX BEUIECTB M0 UX COCTaBYy K OMpPENeIEHHOMY KilacCy/TpyIe
coemHeHuH (IIPOCThIe BEUIECTBA — METAJLIBI U HEMETAJUIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICHT mepuoaudeckoro 3akoHa JI. WM. MenngeneeBa W JEeMOHCTPHpPOBATH €0
CUCTEMAaTU3UPYIOILYIO, OOBSCHUTENIBHYIO H IPOTHOCTHYECKYIO (DYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 31eMeHTOB 1—4 mepuonoB Ilepuoanueckoit
cucTeMbl XUMHYeCKuX dmementoB JI. M. MenaeneeBa, UCMOb3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIINY», «IHEPreTHUECKHE YPOBHMY,
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEIUHEHHI Mo nepuojaam u rpynnam [lepuoanyeckoi cucTeMbl
xuMuueckux aemeHToB /1. . Menneneesa;

chOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3IUUYHBIX KJIACCOB,
MOATBEPXK/IaTh CYIIECTBOBAHUE TI'€HETUYECKOW CBSI3M MEXAY HEOPraHWYeCKHMMH BELIECTBAMHM C IOMOILIBIO YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKIMH MO Pa3IMYHbIM MpPU3HAKaM (YUCIy U COCTaBy pearupyroiux
BEIIECTB, TEIJIOBOMY 3 (DeKTy peaklny, U3MEHEHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUH, YUaCTHIO KaTaanu3aTopa);
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c(OPMHUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEAKUUH pa3IMYHBIX TUIIOB, MOJHBIE M COKPALIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
oOMeHa, YIUTBIBasI YCIOBHS, PU KOTOPHIX ATH PEAKIIUU UAYT IO KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMHU, MOATBEPKIAIONINE KAUYECTBEHHBIM COCTaB pa3IMYHbIX HEOPraHMYECKHX BEIECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKUUH TOCPEACTBOM  COCTaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PEAKIINA;

c(OPMHUPOBAHHOCT YMEHUH OOBSICHATH 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEAaKIHMU OT Pa3IM4YHBIX (PAKTOPOB; XapaKTep CMEIICHHS
XMMHMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3aeiicTeus (nmpunHuun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHUHN XapaKT€PU30BaTh XMMHUUECKHUE MPOLECCHI, JIEKAIINE B OCHOBE MPOMBIIIIEHHOTO MOJYyYEHHsI CEPHON KHUCIIOTHI,
aMMHuaka, a TaKke CQOPMHPOBAHHOCTh MPEJICTaBICHUM 00 OOMMX HaydyHbIX MNPUHIMMIAX M D3KOJOTHYECKHX MpoOiIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCIIEHUS C UCHOJIb30BAHHEM IMOHSITHUS «MaccoBas JOJs BEIIECTBa B PacTBOpe», 0OBEMHBIX
OTHOIICHU T'a30B MPU XUMUYECKUX PEaKIUAX, MAacChl BEIIECTBAa WM 00bEMA I'a30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MM 00BEMY
OJIHOTO M3 YYacTBYIOUIMX B PEaKIMHU BEIIECTB, TEIIOBOTO 3(pdekTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, MPEBPALICHUS U
COXPaHEHHUs SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUIIa MOJIb30BaHM XUMUYECKON MOCYA0N 1 1a00paTOpHBIM 000pYyJOBaHHEM, a TAK)Ke ITpaBuiia
oOpallleHus ¢ BelIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO JTA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IJIAHUPOBATh U BBIMOJHATH XUMHUYECKUN SKCIEPUMEHT (pa3ioKeHHe MEepOKCHIa BOJOPOJia B MPUCYTCTBUU
KaTajau3aTopa, OIpe/esieHue cpeibl paCTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATBHOTO UHIUKATOPA, BIUSHUE PA3IMUHBIX (AaKTOPOB Ha CKOPOCTh
XMUMHUYECKON peakliy, peakllud MOHHOTO OOMEHa, KaueCTBEHHbIE peaklUuu Ha cyiab(dar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHUS,
pellleHre PKCIEPUMEHTANbHBIX 3a/ad 1o TemaMm «Metamnel» U «HemeTamisl») B COOTBETCTBHU C IpaBUJIaMH TEXHHUKH O€30MacHOCTH MpHU
oOpallleHUH C BeulecTBaMH U J1a0OpaTOpPHBIM OOOpYIOBaHUEM, MPEACTABIATh PE3yAbTaThl XMMHUECKOTO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuil U (GOpMyIHupoBaTh BHIBOIBI HA OCHOBE STUX PE3YyIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIU3UPOBATH XMMHUYECKYI0 HMH(OPMAIMIO, MMOIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpelICcTBa
MaccoBOM KOMMYyHUKaluu, IHTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHUI COOIOATH MpPaBUIIa SKOJIOTMUYECKHU 11eIeCO00pa3HOro MOBEACHHS B ObITY U TPYAOBOM NIESTEIBHOCTH B I1ETISAX
COXpaHEHUsI CBOETO 3J0POBbsSl U OKPYKAIOIIEH MPUPOIHON Cpefbl, 0CO3HABATh ONMACHOCTh BO3JACMCTBUS Ha KUBbIE OPraHU3Mbl ONPEIEIEHHBIX
BEIECTB, MOHUMAas cMbica nokazatens [1/IK, noscHATe Ha mpuMepax crocoObl YMEHBIIECHUS U MPEJOTBPAICHUS X BPEIHOTO BO3ACHCTBUSA Ha
OpraHu3M YEeJIOBEKa;
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JUIL OOYYarOUIMXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSAMH 3JIOPOBbS: YMEHHE HPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOIaX
MO3HAHUS BEIIECTB M XUMUYCCKUX SIBIICHHIA,

IUISL CIICTIBIX M CITAa0OBUAALIMX OOYYAIOUIMXCS: YMEHHE MCIIOJIb30BaTh peibeHO-TOYCUHYIO cucTeMy oOo3HaueHwuid JI. bpaiiist s 3anucu
XUMHYECKUX POPMYIL.
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meraib
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM NPOT'PAMMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHETr0 00IEero
o0pa3zoBaHus

1

TeopeTnyecknue OCHOBBI XUMUHU

11

Brnanenue cuctemMoi XMMUYECKUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOTMOJATalOIIME TMOHATHS (XUMHUYECKUNA JIJIEMEHT,
aToM, DJJIEKTpOHHas 000Ji0YKa aroma, S-, p-, O-DJICKTPOHHBIC OpOWTAM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEIILHOCTh, CTETNIEHb OKHCIICHHS, XWMHYECKas CBS3b, MOJb, MOJSIpHAsS Macca, MOJIAPHBIA O0O0BEM,
KpUCTAUTNYECKas PEIIETKA, TUITBI XUMUIECKUX PEakiuid (OKUCIUTEIHhHO-BOCCTAHOBUTEIBHBIC, IK30- U SHJAOTEPMUUECKUE,
peakiui MOHHOTO OOMEHA), PacTBOP, AIEKTPOJUTHI, HEIJIEKTPOIMTHI, HIEKTPOJUTHUECKAS TUCCOLMAINS, OKUCIUTENb,
BOCCTAHOBHTEIb, CKOPOCTh XHMHYECKOW pEaKIM{, XUMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (Teopus
ANEKTPOIMTAYECKON nmucconmanuy, llepuoamueckuit 3akon JI.MI. MennaeneeBa, 3akoH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3bIK XUMHHU, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU H

0e30MacHOM HCIIOJIb30BAHNHT BAKHEHIIINX HECOPraHN4eCKUX BEIICCTB B 6BITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBEKA

1.2

ChopmupoBaHHOCTh YMEHHI BBISBISITH XapaKTepHbIE MPU3HAKKM U B3aMMOCBSA3b H3YYEHHBIX MOHSTHUM, MPUMEHSTH
COOTBETCTBYIOIIME TMOHATHS IMPH ONMHCAHWU CTPOEHUS M CBOWCTB HEOPraHMYECKHX BELIECTB U MX IPEBpalICHUII;
BBISIBIISITh B3aMMOCBSI3b XUMHUYECKMX 3HAHUW C TOHATUSAMU U NPEICTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX

npeaMETOB

1.3

Bnagenue oCHOBHBIMH METOJaMH HAaY4YHOI'O0 TIO3HAaHHs BCHICCTB U XUMHUUYCCKUX SIBJICHUI (Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC,

AKCIEPUMEHT, MOICTTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ OonpeACiIITE BAJICHTHOCTL U CTCIICHL OKHUCIICHHUA XUMHUUYCCKUX DJICMEHTOB B COCAUHCHUAX

Pa3jIMIHOTrO COCTAaBa, BUA XHMHUYECKON CBSI3HU (KOBaJ'IeHTHaH, HOHHas, MCTaJllIM4YCCKasd, BOI[OpOI[Ha}I) B COCIMHCHUAX,




TUI KPUCTAJUIMUECKOM PEIIETKY KOHKPETHOTO BELECTBA (aTOMHAs!, MOJIEKYJISIpHAs, HOHHAsI, METAJNINYECKasl)

15 CdhopmupoBaHHOCTH YMEHUI OTIPEICIISATH XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUI
CdhopmupoBaHHOCTh YMEHHS KIacCH(PHUIIMPOBATH XUMUYCCKUE PEAKIIMH TI0 PA3IUYHBIM MPHU3HAKaM (YHCITY U COCTaBY
1.6 pearupyomux BEmecTB, TeIIOBOMY 3(D(EKTy peakiuu, U3MCHCHHUIO CTENEHEH OKHCIICHHS JIEMEHTOB, 00OpaTUMOCTH
peaKkIfy, YIaCTHIO KaTaau3aTopa)
17 CdopMHUpPOBAHHOCTH YMEHUN COCTABJISATh YPAaBHEHHS PEAKIIUN Pa3IMYHBIX THUIIOB, MOJHBIC U COKPAIIEHHBIE YPAaBHEHUS
' peakifii HFOHHOTO 0OMEHa, YUUTHIBAs YCIOBUSI, MPU KOTOPHIX 3THU PEAKIIUH UIYT 10 KOHIIA
CpopMHUpPOBAHHOCTP YMEHHMM TMPOBOJAUTH PEAKIUU, TOATBEPXKIAIONINE KAYECTBEHHBIH COCTaB  Pa3IMYHBIX
1.8 HEOPraHMYECKHX BEIIECTB, pPAaclO3HaBaTh OIBITHBIM NYyTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKHUX BEIIECTB
19 CpopMHUpPOBAHHOCT, YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUA TMOCPEICTBOM
- COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PeaKIHii
110 ChopmupoBaHHOCTH YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOHM peakiuu OT pa3IMuHbIX (PaKTOpOB
111 ChopmupoBaHHOCTh YMEHUN OOBACHATH XapaKTEp CMELIECHHUS] XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEUIHETO
' BozaeictBus (mpunHnun Jle [larense)
2 OO011as 1 HeOpraHuyeckasi XuMus
51 CdopMHupoBaHHOCTH YMEHHI pacKpbiBaTh cMbica [lepuoaumueckoro 3akona /[.J1. MeHneneeBa u 1eMOHCTPUPOBATH €T0
' CUCTEMAaTU3UPYIOIIYIO, 00BSCHUTEIBHYIO U IIPOTHOCTHYECKYIO (DYHKIIHH
CdhopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3JIeMEHTOB 1—4 meproaoB
99 [Tepuoauueckoii cucTeMbl XUMHUYECKHX 37eMeHTOB JI.M. MeHmeneeBa, MCMONB3ys MOHATHS «S-, P-, O-371€KTPOHHBIC
' opOUTANINY, «IHEPTETUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHX JIIEMEHTOB U UX
coelMHEeHuH 1o nepuoaaM u rpymnmnam I[lepuoandeckoit cucremsl xumudeckux snemenTos J[.M. Menzaeneena
53 ChopmupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA HEOPraHUYECKHUX BEIIECTB

PAa3JIMIHBIX KJIACCOB, IMOATBCPIKAATH CYIICCTBOBAHUC T€HETUYECKOM CBS3HU MCXKAY HCOPTaHMYCCKUMU BCHICCTBAMU C
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IIOMOIIIbIO0 YPABHEHUH COOTBETCTBYIOIUX XUMHUECKUX PEAKIINI

24

CdhopmupoBaHHOCTE YMEHUH YCTAHABIMBATH NPHUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB [0 WX COCTaBY K
onpenenEéHHoMy Kiaccy (rpyrie) coeaquHeHUH (IPOCThIe BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCHJIbI, OCHOBAHUA,

KHCJIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHIA HCIIOJIB30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTABIICHUS (POPMYIT BEIIECTB U YpaBHEHUI
XUMUYECKUX peakuuii, cucrtemarnyeckyro HoMmeHknarypy (IUPAC) wu TpuBmanbHbIE Ha3BaHUS OTICIBHBIX
HEOpPraHMYECKUX BellecTB (YrapHbIM ras, yriaeKuciblid ras, aMMUak, raméHas U3BeCThb, HEeral€Has U3BEeCTh, TUThEBAs

coJia, MUPUT U JIpyTue)

2.6

CdopMHpPOBAaHHOCTh YMEHUN XapaKTEPH30BaATh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOWMCTBA HEOPraHWYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXIATh CYIIECTBOBAaHUE T€HETUYECKON CBSI3U MEXKy HEOPTaHWYECKHMH BEIIECTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/II\/’I

2.7

CdopMHUpOBaHHOCTH YMEHHI TUIAHUPOBATH U BBITIOJIHITh XUMHUECKHH SKCIIEPUMEHT (pa3ioKeHUE IEPOKCHIA BOIOPOIa
B MPUCYTCTBUHU KaTaJU3aTopa, ONpeAeseHHE CpPeAbl PacTBOPOB BEILECTB C MOMOUIBIO YHHUBEPCAIBHOIO HWHIUKATOPA,
BIIUSIHUE Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKOW peaklliy, peakud HOHHOTO 0OMeHa, KaUeCTBEHHbIE PEeaKIuU
Ha cynbdar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KAaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/ad M0 TeMaMm
«Metamnel» u «HemeTtamib) B COOTBETCTBUM C MPaBUIIAMH TEXHUKU OE30MAaCHOCTH MpU OOpallleHUH C BEIIECTBAMU U
1ab0paTopHBIM 000PYI0OBAaHUEM; MPEACTABIATh PE3YIbTATHl XUMUYECKOTO SKCIIEPUMEHTA B (pOopMe 3alucu ypaBHEHUI

COOTBCTCTBYIOIIUX pCaKI_[I/Iﬁ u (bOpMyanOBaTB BbIBO/JIbI HAa OCHOBC 9TUX PE3YyJIbTAaTOB

2.8

ChopmupoBaHHOCTh yMEHHUIl cOONMIOIaTh TMpaBWia IMOJIb30BAHUA XHMHUYECKOW Tmocyaod u  J1ab0paTopHBIM
obopynoBaHUEM, a TaKKe MpaBuia oOpalleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJHEHHIO

J'Ia60paTOpHLIX XHUMHNUYCCKHX OIIBITOB

2.9

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU30BaTb XHUMHUUCCKUC IIPOLCCCHI, JICKAIIUC B OCHOBC IIPOMBIIIJICHHOI'O
MOJIYYCHHA cepHoﬁ KHCJIOTBI, aMMHaKa, a TaKXKC C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 00 O6I_HI/IX HAaY4YHBIX IIPUHOUIIAX U

OKOJIOTHYCCKHX HpOGJ’ICMaX XUMHUYCCKOTO IMMPONU3BOACTBA
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XUMHS U KU3Hb. PacuéTrl

ChopMUpOBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIIONICH €CTEeCTBEHHOHAYUYHOW KapTHHBI MUPA, POJIM XUMUHU

B TIO3HAHWM SBJICHUHA MPHPOJBI, B (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JHYHOCTH, €€ (YHKIIHMOHAIBHON

31 TPaMOTHOCTH, HEOOXOAUMOMN JIJIsl PEIICHHS TPAKTUUYECKUX 3374 M IKOJIOTHYECKH 000CHOBAHHOTO OTHOLIEHHUS K CBOEMY
3J0pOBBIO U IPUPOIAHON Cpesie
3.9 CpopMHUpPOBAHHOCTP YMEHUM KPUTUYECKH aHATU3UPOBATH XUMHYECKYH0 HH(POpPMAIMIO, TOJy4aeMyl U3 pPa3HbIX
' HMCTOYHHUKOB (CPEJICTBA MAaCCOBOW KOMMYHUKAIINH, CETh IHTEpHET U npyrue)
33 CdopMHUpPOBaHHOCTh YMEHUN COONIOAATH TpaBUJIA IKOJOTHYECKH 11€71eCO00Pa3HOTO IMOBEIECHUS B OBITY U TPYIOBOU
' JIEATEIIBHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MTPUPOTHON CPEIbI
Oco3HaBaTh OMACHOCTh BO3JICUCTBUSI HA YKMBBIE OPraHU3MbI OMPEACIEHHBIX BEIIECTB, MOHMMAsl CMBICI IMOKAa3aTess
3.4 ITJIK, mosicHAT, Ha TpEMepax CIocoObl YMEHBIICHUs] W TMPEJOTBPAIICHUS MX BPEIHOTO BO3JIEHCTBHS HA OPTaHU3M
JelroBeKa
CdopMHUpOBAaHHOCT, YMEHHMH IPOBOJUTH BBIYUCICHHS C HWCIIOJIH30BAHUEM IIOHSATHS «MaccoBas JIOJS BEIIECTBa B
35 pacTBope», OOBEMHBIX OTHOIICHWW Ta30B IMPH XUMHUUYECKHX PEaKIMsIX, MAacChl BEIIECTBA WJIM 00bEMa Tra3oB IO

M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MU O0OBEMY OJHOTO U3 YYAaCTBYIOUIUX B PEAKIUU BELIECTB, TEIUIOBOTO

3(1)(beI<Ta PEAKIIMK Ha OCHOBE 3aKOHOB COXPaHCHH MACChl BEIICCTB, IMPEBPAIICHUA U COXPAaHECHUS DHEPIUU
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA 11 KUIIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 TeopeTryeckne OCHOBBI XMMUH
XuMudeckuit 3eMeHT. Atom. Sapo aroma, U30TOIBI. DIEKTPOHHAST 000J0UKa. DHEPreTUYECKUEe YPOBHU, TIOIYyPOBHH. ATOMHBIE
11 opOuTanu, S-, p-, d-31eMeHTbl. OCOOCHHOCTH PACIPEICNICHHs JICKTPOHOB 10 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
MEepPHOJIOB. DJIEKTPOHHAs! KOH(UTYpallKs aTOMOB
[Tepuoauueckuii 3akoH u Ilepuonuueckast cuctema xumudeckux aneMeHToB J[.M. MenneneeBa. CBsi3b NepHOIUUECKOTO 3aKOHA U
19 [Tepuonnueckoit cucteMbl XuMuyeckux osnemeHtoB J[.MI. MeHueneeBa ¢ COBpPEMEHHOM TEOPHUEH CTPOEHUS ATOMOB.
' 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XMMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOMXHBIX BELIECTB IO TpyIIaM U
nepuojam. 3HaueHHe NepPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH
Crpoenue BemiecTBa. XuUMUYecKass CBA3b. Buabpl XuMu4eckol CBsI3M (KOBaJEeHTHAs HEMOJspHas M TOJSpHAs, HOHHAsd,
1.3 MeTtamnyeckas). MoHBI: KaTHOHBI W aHUOHBI. MexaHHW3Mbl 00pa30BaHUsl KOBAJIEHTHOM XUMHUYECKOW CBSI3W (OOMEHHBIH M
JIOHOPHO-aKIETITOPHBIN). BogopoaHast CBs3b
1.4 BanenTHOCTh. D1EKTPOOTPUIIATEILHOCTD. CTENEHb OKUCICHUS
BemecTBa MOJEKYISIPHOTO UM HEMOJIEKYISIPHOTO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. Wbl KPUCTAIUTMUECKUX
15 peméTok. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUMA KpucTauinyeckoil peméTku. [lonstue o qucnepcHbix cucreMax. VcTuHHBIE U
KOJUIOUHBIE pacTBOPBL. MaccoBast 10Ji BEIIeCTBa B pacTBOpE
1.6 Knaccudukanus HeopraHnueckux coeiuneHuidl. HoMeHkiatypa HeopraHn4eckiux BelecTB
17 Xumuueckas peakius. Kiaccupukanys XMMAYECKHX peakiuii B HEOPraHMYECKON M OpPraHM4ecKod XUMHUHU. 3aKOH COXpaHEHUS
' MaccChl BEILIECTB, 3aKOH COXPaHEHHsI U MPEBPAILICHUS YHEPTHUH IIPU XUMUYECKUX PEeaKIIHIX
1.8 CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3In4YHbIX (haKTOPOB
19 OOpaTtumbie peakiuu. XuMudeckoe paBHoBecHe. DaKkTOpbl, BIUSIONINE Ha COCTOSIHUE XMMHUYeCKoro paBHoBecus. [Ipuniun Jle

[IaTennbe
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Onexrponutuyeckas aucconuanus. CunbpHble U crnadble 3eKTponuThl. Cpea BOAHBIX PacTBOPOB BELECTB: KUCIas, HEHTpanbHas,

110 mienoyHas. Peakiun noHHOTO OOMEHa
111 OKMCIIUTENEHO-BOCCTAHOBUTENLHBIE PEAKIMU
2 Heopranudeckas XuUMus
Hemeramner. Ilonoxenne nemertayuioB B Ilepuoanyeckoit cucreme xuMudeckux snemeHToB J[.M. MenaeneeBa u 0coOEHHOCTH
2.1 CTpoeHHsI aToMOB. DU3MUECKHE CBOMCTBA HEMETALIOB. AJUIOTPOINHS HEMETAJJIOB (Ha mpuMmepe Kuciaopona, cepsl, pochopa u
yriiepoja)
29 XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJlOTE€HOB, CEepbl, a30Ta, (ocdopa, yriepoaa U KpeMHUs) U UX COCAUHEHUN
. (OKCHIOB, KUCIOPOACOAEPKAIINX KUCIOT, BOJOPOIHBIX coenuHeHuii). [I[puMeHeHne BaxKHEHIIINX HEMETAIUIOB U UX COCTUHEHUN
Mertamnbl. Tlonoxxenne meramwioB B Ilepuommueckoit cucreme xumudeckux snemeHToB J[.UM. MenneneeBa. OcoOGeHHOCTH
2.3 CTpPOEHHUSl JJIEKTPOHHBIX 000704YeK aroMoB MeTaioB. OOmue ¢usndyeckue cBoicTBa MeTaioB. CrjiaBel MeETallJIOB.
DIEeKTPOXUMHUYECKUH DSl HAPSDKEHU METAIIIOB
54 XUMHYECKHE CBOMCTBA BAXHEHUIITMX METAUIOB (HATPHM, KaJIW, KaJIbIIUA, MarHui, aTFOMUHUH, IIUHK, XPOM, KEJe30, MEJlb) U UX
' coenuHeHui. OO0mIKe crnocoObl MosydyeHus: MeTajuioB. [IpuMeHeHne MeTalioB B ObITY U TEXHUKE
2.5 ['eHeTnueckas CBsI3b HEOPraHUYECKHUX BELIECTB, MPUHAICKAUX K PA3JIMYHBIM KJaccam
3 XuMUs U KHU3Hb
31 Ponp xumuu B oOecne4eHHUH SKOJIOTHYECKOM, PHEPreTUYECKOl M MUIIeBOM Oe30MacHOCTH, Pa3BUTHH MeauUuHbL. [loHsTHE O
' Hay4HbIX METO/IaX MO3HAHHUS BEIIECTB U XUMUUYECKUX PEAKIUN
[IpencraBnenust 00 00X HAYYHBIX TPUHIIMIIAX MPOMBIIIEHHOTO TOJYYeHHs BAXKHEHIITUX BellecTB. YelnoBeKk B MUpPE BELIECTB U
3.2 MAaTepUasIoB: BAXKHEUIINE CTPOUTEIbHBIE MAaTEPHUAJIbl, KOHCTPYKLIMOHHBIE MAaTEPUAJIbl, KPACKHU, CTEKIIO, KEPAMUKA, MATEpUAIbl JIs
ANIEKTPOHUKHU, HAHOMAaTEPHaJIbl, OPraHUYECKUE U MUHEpAJIbHbBIE YI0OpEeHUS
33 XuMHUS ¥ 30pOBbE 4EJOBEKa: MpaBuia UCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMapaToB, MpaBuiia 0€30MacHOr0 HMCMOJIb30BaHUS

npenaparoB OBITOBOM XHMHU B MMOBCEIHEBHOM KM3HU
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

KAJIEHAAPHO- TEMATUYECKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB
Ne JlaTa u3y4eHus
n/ Tema ypoka
I Bcero | Kp IIp p
IInan daxkrt
1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpaIis aTOMOB 1 01.09
5 [Tepunoanueckuii 3akoH u [lepuoanueckas cuctema XuMudeckux emeHToB 1. U. 1 08.09
MeHnpeneeBa, X CBSI3b C COBPEMEHHOM TE€OpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX JIEMEHTOB M UX COCTMHECHHM 10 15.09
3 rpynmnam v rnepuojaM. 3HaueHHe TEPHOUISCKOTO 3aKOHA U CUCTEMbl XUMHUYECKUX 1
anemeHToB JI.1. Meneneesa B pa3BUTUN HAYKU
4 CtpoeHue BemecTBa. XUMHUYECKast CBSA3b, €€ BHJIbI; MEXaHU3Mbl 00pa30BaHUs 1 22.09
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b
5 BaneHntHOCTB. DniekTpooTpuiiateabHoCcTh. CTeneHs okuciaeHus. Bemecrsa 1 29.09
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS
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[TonsTue o gucnepcHebIXx cucteMax. ICTUHHBIE U KOJUIOUAHBIE paCTBOPBL. MaccoBas

06.10

6
TI0JIsl BEIIECTBA B PACTBOPE
7 Knaccudukarus 1 HOMEHKIIaTypa HEOPTaHUYECKUX CoeTMHeHUH. [ eHeTrnueckas CBs3b 13.10
HEOPraHWYECKUX BEIECTB, PA3IMYHBIX KJIACCOB
Knaccugukanuss XMMHYECKIX Peakuii B HEOPraHUIECKON M OPraHuYeCKOW XUMUH. 20.10
8 3aK0H COXpaHCHHS MAcChl BEIIECTB; 3aKOH COXPAHEHUS U TIPEBPAIICHUS YHEPTUH TTPU
XUMHYECKUAX PEAKIIHIX
9 Cxkopocts peakiiuu. OOpaTuMbie peakini. XUMHUYECKOE PAaBHOBECHE 10.11
10 [IpaxTueckas padota Ne 1. «BnustHue pa3nudHbIX (PaKTOPOB HAa CKOPOCTh XUMUYECKOU 17.11
peaKIum
24.11
11 DnekTpoauTHYecKas auccormanys. [loastiue o BomopoaHoM nokaszatene (pH) pacTBopa.
Peakimu noHHOTO 0OMeHa. ['UaApOIM3 OpraHuvIecKuX ¥ HEOPraHUISCKUX BEIICCTB
12 OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsaTHE 00 3IEKTPOM3e PACIIaBOB U 01.12
pacTBOPOB COJIEH
13 KonTtponbHas padoTa no pasaeny «TeopeTndeckne OCHOBBI XUMUM» 08.12
14 Mertamibl, ux nojoxxenue B [lepuoaudeckoit cucreMe XuMU4YecKux 3eMenToB J1. H. 15.12
MenneneeBa 1 0cOOEHHOCTH cTpoeHus: aToMOB. OO01IHe Gu3ndeckre CBOWCTBA METAIIIIOB
15 CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Psii HATPSIAKEHUN METaJIOB 22.12
16 XHWMHUYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUM, KaJIMH, KaJIbIIUKA, MarHuH, 29.12
ATFOMUHHK ) U UX COCTMHCHUM
o o 12.01
17 XUMUYECKHE CBOWCTBA XpOMa, MEIIM U UX COEUHEHUN
. . 19.01
18 XUMUYECKUE CBOMCTBA ITMHKA, JKelie3a U UX COCTUHEHUIA
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19 [Ipaktuyeckas padora Ne 2. "Pemenne skcriepuMeHTAIBHBIX 32144 [0 TEME 26.01
«Mertamibi»"
20 Hemerannel, ux nonoxenue B [lepuoauueckoii cucteMe XMMHUUECKUX 3aemeHToB [l U. 02.02
MeneneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB
21 du3nyecKkue CBOMCTBA HEMETAIUIOB. AJJIOTPOTIHS HEMETAILIOB (Ha IPUMEPE KUCIOPOa, 09.02
cepsl, pochopa u yrirepoa)
. . 16.02
22 XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPBI M HX COCTMHEHUH
. o 23.02
23 XuMHYecKue cBOcTBa a30Ta, hochopa U UX COETUHEHUH
24 XHWMHUYECKUE CBOMCTBA yIJIepoJa, KpEMHUS U UX COCTMHEHNN 02.03
o . 09.03
25 [TpumMeHeHre Ba)KHEUIIIMX HEMETAIUIOB M X COCTMHEHUH
26 O60061eHre u cucreMaru3anus 3HaHui o teme «Hemeranner». Beruucnenus mo 16.03
YPaBHEHHSIM XHMHYECKHX PEAKIIH U TEPMOXUMHUYCCKHE PACUETHI
97 [TpakTuueckas padota Ne 3. «Pemienne 3KCIepUMEHTAIBHBIX 3a]1a4 110 TEME 23.03
"Hemeramnsl"»
28 KonTtponpHas padota no Temam «Metamibi» u «Hemetas 06.04
29 Heopranudeckue u opranndeckue KUcioTel. Heopranuveckue u opraHndecKue 13.04
OCHOBAHHS
30 AMdoTepHbIe HEOPraHUYECKUE U OpraHUYSCKUE COCTMHECHMS. | eHeTnyecKas CBsI3b 20.04
HEOPraHUYeCKUX U OPraHUYECKUX BEIICCTB
31 Ponb xumuu B obecrieueHur SKOJIOTHISCKOM, SJHEPreTHUYESCKOM M IMUIIEBOM 27.04
0€30IaCHOCTH, Pa3BUTUU METUIIMHBI
39 [IpencraBnenus 06 oOMMX HAYYHBIX TPUHIUIAX POMBIIIIEHHOTO MOJY4YEeHUS 04.05

Ba)KHEMIIINX BEIIECTB

26




11.05

33 YenoBek B MUpPE BEIIECTB M MAaTEPUAIOB 1
34 XuMusi ¥ 3I0pOBbE YEIOBEKA 1 18.05
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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