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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YpOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3y/lbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoii denepanuu, pean3yomux OCHOBHBIE
o0Opa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0/0B K pa3paboTKe NpOrpamMMbl 10 XUMUH, K ONIPEAEIIEHUIO 0011el cTpaTerun
00y4yeHMsI, BOCIIMTAHUS M PA3BUTUS OOYUAIOIIMXCS CPEACTBAMHU y4eOHOro mpenMeTa «XUMHs»
st 10-11 kiiaccoB Ha 6a30BOM ypOBHE cOCTaBMIM KoHLENTyanbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBaHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00Opa3oBaHHE, [OJy4aeMO€  BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPUPOAHON Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4alOIIMXCSl Ha YpPOBHE CpeaHero oOImiero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HaueHus B
MO3HAHUM TPUPOJIbI U B MaTepUAIbHOM JKU3HU OOILECTBA, a TAaKKe ¢ y4ETOM OOIIMX Leied u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHNE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS € IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMJIEMON
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHUS KaKk HayKa CO3WJaTeNbHas, Kak HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe [I00aNbHBIX NpoOJieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MTUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBS.

B coorBercTBHM ¢ 0OOUIMMM LEISMH M NPUHIMIAMH CpeaHero oOIiero obpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM s
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuUMusA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 0 HEOPraHUYECKOW XMMHUHU (C BKJIIOUCHHEM
3HaHUH U3 001Iel XUMUM) U OpraHruyecKoil Xxumun. PopMUpOBaHKE JAaHHOMN CHCTEMBbI 3HAHUH MTPH



M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHudeckas
XUMHUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECCTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUN O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B KypCe BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMHUU MOJTy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MIPEACTABICHUS O XMMUYECKOHN CBSI3M, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYArOIIUMCS TPEOCTABISACTCS BO3MOXHOCTh OCO3HATHh
3HAUYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETeOPETHYECKHX M METOJOJIOTMYECKUX TTO3HIIHH,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTrcss B Kypcax 10 wm 11 kiaccoB ndieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKECHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U peIIeHUsS TPOTUBOPEYHI MEXIy HOBBIMH (aKTaMH M TEOPETUUYECKHUMH MPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B nutane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHSI U COITMATM3AINN 00yUYaIOITUXCS TPUHSITHIE
MporpaMMoON 0 XMMHH TOAXOJbl K ONPEIETICHUIO COAEPKaHWs W TIOCTPOSHUS MpeaMeTa
nperycMaTpuBaoT (OPMHUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUMX 0a30BoOe
3HAQUCHHWE JUTSI PaA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa TMPAKTUYECKOH U
HCCIICIOBATEIbCKON JICATEILHOCTH, 3aHUMAIOIICH Ba)KHOS MECTO B MIO3HAHUH XUMHHU.

B mpakTuke nmpenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHus, TaK U
Ha YPOBHE CPEIHEr0 001Iero 00pa30oBaHus, IPHU ONPEICICHUN CONCPKATEIHHON XapaKTEPUCTHUKU
nejaeil M3ydeHWs NpeJMeTa HampaBlICHUEM [EePBOCTENIEHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHMHUYECKOM HAyKM Kak o00JIacTh COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM



KylabTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TAaKOW IMOJXOJ K OMNpPENETCHUIO IIeJIe U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIE MOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUH, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasl XapaKTepUCTUKA LIeJe U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTteme cpeaHero odmiero oopaszoBanusi. CerofHs B MpenojaBaHuu XUMHUH B OOJIbIICH CTEIIEHU
OTHAETCS MPEANOYTCHUE TPAKTUUECKON KOMIIOHEHTE COJIEp KaHusl 00yUeHUs, OPUCHTHUPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIETO HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHUSMU aKTHBHOTO
MOJIYYeHUS 3HAHUM 1 IPUMEHEHHUSI UX B PEAIbHOU KU3HU I PEIICHUS] TPAKTUYECKUX 3a]1ay.

B cBi3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

azlanTaius 00y4Jaromrxcs K yCIOBUAM JMHAMUYHO PAa3BUBAIOIIETOCS MUPa, HOPMUPOBAHUE
WHTEIJIEKTYadTbHO Pa3BUTOW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMIUXCS KIIIOYEBBIX HABBIKOB (KJIOUEBBIX KOMIICTECHIIHH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJIid OLEHKH C
MO3UIIMHA IKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C )KU3HEHHBIMU TOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMALIUA XUMHUYECKOTO
COJIepXKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIIMATUBHOTO U IOTHYECKOTO MBITILICHUS,
HaOIOATEIPHOCTHA, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCMHUTAaHUE Y 00y4aromuxcs yOexk 1EHHOCTH B TyMaHUCTUYECKON HANIPaBICHHOCTH XUMUU,
e€ BaXHOW pONIM B PEUICHUH TIOO0ATBHBIX MPOOIEM PAMOHAIBHOTO MPHUPOAONOIH30BAHHS,
MOTIOJHEHUSI SHEPTeTUUYECKUX PECYpCOB U COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETESHUS



OTIBITA UCITOJIb30BAHUS TONYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIIUsX,
CBSI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMH.

B yueOHOM mane cpemHero obOmero oOpa3oBaHus HpeaMeT «XHUMuUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obrrero obpaszoBanusi, cocraniset) B 11 kimacce — 34 gaca (1 yac B Hezelno).

COJAEP/)KAHUE OBYYEHUA
11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypoBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NepUOANYECKOro 3akoHa M [lepuonuyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoNYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, WOHHas, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEPCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHuyeckux BeIIecTB.
I'eHeTnyeckas CBS3b HEOPraHWMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JINYHBIM KIIaCCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakIUuid B HEOpraHUYecKoW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMS U IIPEBpAILEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (hakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas auccomnuarnus. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/Abl M3YYEHHUs BEILIECTB M UX IPEBpAILlEHUM: JAEMOHCTpaLus
tabnui «llepuogudeckas cucrtema xumuueckux sjemMeHToB J[. WM. MennpeneeBa», m3ydeHue
MoJeNell KPUCTAIMYECKUX peIIEToOK, HAOMI0ACHWE M OINUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3jokKeHHWE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUH KaTalu3aTopa,
OIIpPENIETICHUE CPElbl PACTBOPOB BEILECTB C IOMOILBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU



MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepuonueckoit cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MeHneneeBa U OCOOCHHOCTH CTpOEHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AJToTponusl HEMETauIoB (Ha MpUMeEpe KUCIopoia, cephl, (hocdopa u yrieposa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUH.

Meramnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢duszuueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHbIE METOJbl H3y4YeHHUs BEHIECTB M HMX TNPEBpPAIICHUM: H3yYeHUE
KOJUTeKIIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUA.

[IpencraBnenns 06 0OUTUX HAYYHBIX TPUHITUTIAX TTPOMBITIUICHHOTO TIOJTYYCHHSI BaKHEUIITHX
BEIIIECTB.

YenmoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIHE CTPOUTEIHHBIC MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHSL U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpegMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH W3YyYeHHH OOIIEel U HeOpraHMYecKoil XUMUU B
11 kimacce oCyIIeCTBISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK W MOHATHUH, SBISIIOIIMUXCA CUCTEMHBIMH JIJI1 OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[MKIIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHATH3,
CUHTE3, KIacCHU(pUKaus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
W3MEpPEHHUE, SIBJICHUE.



®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJla, SHEPreTUYECKUIl YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, OJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPIUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTCpHraoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBIINIJICHHOCTD,
q)apMaLleBTI/I‘-IeCKaSI IMPOMBIINIJICHHOCTD, IIPONU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKINMOHHBIX MaTCpHaJIOB, QJICKTPOHHAA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYy4YarOIIMMUCS
IpoTrpaMM CpPeAHEro o0IIero oOpazoBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro 00I1ero 00pa30BaHus ABISETCS CHCTEMHO-/IEATEIbHOCTHBIA MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETa « X UMUS» Ha YPOBHE CPETHETO 001IEro 00pa30BaHus BbIIEIICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JeSTEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl W CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCA B €IMHCTBE YUeOHOM
Y BOCIIUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUYECKUMH, COLIMOKYIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIEeCTBa,
OPUHATHIME B OOIECTBE HOpPMaMH M IpaBUJIAMU MOBEIEHHs, CIOCOOCTBYIOIIMMH IPOLECCaM
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00Y4arOIIHUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTpaxkaroT chOpMUPOBAHHOCTh
OTIbITa TO3HABATENILHOM U MPAKTUUECKON NESTEIbHOCTH 00yUYaIOUIMXCs 10 pealn3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOUW TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
peIICHUH y4eOHBIX U MTO3HABATEIbHBIX 3a/1a4, BEIOJIHCHHH XUMUUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIYMEHTHI IPYTUX
IIPU aHAJIM3E PA3TMYHBIX BUIOB YICOHOU NEATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS !

LIECHHOCTHOTO OTHOIIECHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEHYECTBEHHOM
XUMHH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM M TMPAKTHYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKCHUS HAyKU €CTh Pe3yibTaT JUIMTEIBHBIX HAOIIOICHHUIA,
KPONOTJIMBBIX IKCIIEPUMEHTATIBHBIX TOMCKOB, TOCTOSHHOT'O TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOIIEM aHaJu3e
HH(}pOpMaIUK O MEPETOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJICHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU, U IPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUWBATh CBOE IIOBEJICHHWE W TOCTYNKH CBOMX TOBApPHUIIEH C TO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MMOHUMAaHUS IICHHOCTECH 370pOBOTO M 0E€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHHsI MpaBuiI 0€30MacHOrO OOpalleHUs] ¢ BEHIeCTBAaMH B OBITY, MOBCEIHEBHOMU
JKU3HH U B TPYOBOU JEATETbHOCTH;

MOHMMAHUSA IEHHOCTH TPaBHJI WHAMBUAYAIbHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 3/TOPOBBIO M )KU3HU JTIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUJAX JNEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWU TMPAKTHYECKUX 3a/ad COIUATIbHOMN
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJabTaTaM TPYI0BOH NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIMBUAYATHHON TPACKTOPUH 00pa3oBaHus, OyayIiei
po)eCCuu 1 peann3alui COOCTBEHHBIX )KU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOE, KaK NCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOJIeM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PalMOHAIBHOTO TPUPOIOIOIB30BAHHUS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAlOLIEW NPUPOJHOM Cpele,
YMEHUS MMPOTHO3UPOBATH HEOJATONMPUATHBIE AKOJIOTHYECKUE TMOCIECACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;



HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTMH XeMOpOoOuH;

7) HIEeHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEM
MHUpE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIIM3ALUU: B €&
TYMaHHCTUYECKOH HANpaBICHHOCTH M BaXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepUAIbHOW
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHU! YCIIOBHM YCIIEIIHOTO TPY/Aa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0T0 YjeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBICHHM OKpYXKAlOIEero MHUpa U MPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUsI Jie7aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMUXCS JaHHbIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XUMUYECKUE 3HAHUS ISl peIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHMIO HOBBIX 3HAaHMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B pa3IMUHBIX cepax MpodeccnoHalbHOM JesTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHSI ydeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe A7 (OPMHPOBAHHS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUILTHHAPHBIE
(MeXTpeMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCIEI0OBaHUE, HAOMIOICHUE, N3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHBIE  y4eOHBIE  nedcTBHS  (TIO3HABaTEJbHBIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COIMATbHOM KOMTIETEHITUN 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOy4aloOmUXCsl  HMCMOJh30BaTh  OCBOCHHBIE  MEXIAMCIUILTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMU JCHCTBUSMU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:
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CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAeNATh LEIN JAEATEIbHOCTH, 3ajaBasi IapamMeTpbl U KPUTEPUM MX JOCTHUKEHMUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJIIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpHU3HAKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOILIUE MOHITUSA JIs1 OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHU;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIC CBS3U MEXKAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUTBH JIOTHUECKHUE PACCYKJIeHUs (MHIYKTUBHBIE, 1ETyKTUBHBIE, 10 aHAJIOTUH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYECHHUS;

IPUMEHSTh B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XMMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHSATh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMBbIX BEIIECTB M XUMHUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AaTh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMYyIUpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHaATM3UPOBATh MH()OPMAIMIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOCHl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOope
uH(popMalii, HE0OXO0AUMOI /17151 BBITIOJIHEHUS YU4eOHBIX 3aa4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMmalen: TPUMEHATh MEXKIpeAMEeTHbIe ((QHU3ndYecKkue W MaTeMaTUYeCKHWe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:
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3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAled pe3yJbTaToB MO3HABATEIbHOM AEATEIBHOCTH, HOIYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anu y4eOHOro mpoekTa ¥ (OPMYIMPOBATH BBIBOJBI MO pE3yibTaTaM HpPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI ITO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMH:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npelaraeMblii alrOpUTM JIEHCTBUN IpU BBIMOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PELICHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
11 KJIACC

[TpenmMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O0Imas u HeopraHHIeCKast XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOM COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN IIpupoanl, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPAKTUYECKUX 3a7ad W DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OO0BEM, BAJICHTHOCTH, JJICKTPOOTPHUIIATEIIPHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOJHAs),
KpUCTAJUIMYECKass  pemETKa, TUIIBI XMMHYECKMX  pEakUHMi, pacTBOp,  DJIEKTPOJIUTHL,
HEDJIEKTPOIUTHI, SICKTPOJIUTUYECKAST TUCCOLUAIUS, OKUCIHUTENbh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PeaKIui, XHMUUECKOe PABHOBECHUE); TEOPUH M 3aKOHBI (TEOPHS dJIEKTPOTUTHICCKOM
JqUcconuanuu, nepuoanueckuii 3axon J{. . MenpaeneeBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB,
3aKOH COXpaHEHUs U TMpEBpallleHUs SHEPruu MPU XUMHUYECKHX PEeaKlusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHYECKHE 3HAHUS, JIKAIIHNE B OCHOBE TMOHHUMAaHUS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX HBHGHHﬁ, (1)aKTOJ'IOl"I/I‘I€CKI/Ie CBCIACHUA O CBOﬁCTBaX,
cocTaBe, MOMYyYEeHUH W 0€30MacHOM HCIOJIh30BAHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEepPHBIC MPU3HAKHU MMOHSATHI, YCTaHABIUBAThH
HNX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIHE IMOHATHA MPHU OINMCAHHU HCOPTaHWUYCCKUX
BEIIECTB U UX MPEBPAICHUH;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has HW3BECTh, HEraméHas HM3BECTh, NMUTHEBAS COJAA, MUPUT U

ApyTHE);
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c(OpPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€MHEHUSAX PA3INYHOIO COCTABA, BUJ XUMHUYECKON CBSA3U (KOBAJICHTHAs, HIOHHAs,
METaJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJsSpHas, MOHHAas, MeTa/lIM4yecKas), XapakTep cpeldsl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh NPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIAacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIIOThI, aM(pOTepHBbIE TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpneneeBa U JIEMOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYID U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaThb IEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCHONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMUMHMUYECKHUX JJIEMEHTOB M HX
COoeMHEHUH o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB JI. .
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEILECTB PA3JIMYHbIX KJIACCOB, MOJATBEPXKJATh CYIIECTBOBAHHWE I'€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HaKaM (YMCIy W COCTaBy pearupyroluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHHUs PEAKIMH MOHHOTO OOMEHa, YUYUTBIBAs YCIIOBHS, NMPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NMYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh XUMUUECKHE MTPOLIECCHI, JIeKAIINE B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npezcTaBieHuit 00 OOIIMX HAayYHBIX NMPHUHIMIAX U IKOJIOTHYECKUX IMpodsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBbEMHBIX OTHOLIEHUHM Ta30B INMPU XHUMHUYECKHUX
peaKIMAX, Macchl BELIecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO 3 (deKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIb30BAHMUS XUMUYECKON MOCYIOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBUiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;
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c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATh XHMHUYECKUN IKCIEPUMEHT
(paznmokeHue NeEpOKCHIa BOJOPOAA B NPHUCYTCTBUHM KaTalnu3aTopa, ONpPEIETICHHUE Cpebl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHINKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHMUS, PELICHHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUja SKOJIOTHYECKH IeJIecO00pa3HOro
NOBEIEHUA B OBITY M TPYHOBOM JEATENBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBbS U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA JKUBbIE OPraHU3MbI
onpeeNEHHBIX BELIECTB, MOHMMAas cMbica nokasarens 1K, noscHats Ha npumepax crnocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUist 0Oy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CITA0OBUISIINX 00yYarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC
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ITPOTPAMME

KosuyecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne a31eJ10B U TeM K I (npposkie)
n/m p Beero OHTPOJIBHBIC PAKTHYECKHE 06pa30BaTeﬂbele
NporpamMmel padoThI padoThI pecypeI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
CrpoeHue aToMOB. https://foxford.ru/
[Teproauaeckmii https://www.yaklass.ru/
3aKOH U
11 [Tepunonuueckas 3
cucremMa
XUMHYECKHUX
anemenTos /I. W.
Menneneera
Crpoenue https://foxford.ru/
BEIIECTBA. https://www.yaklass.ru/
1.2 4
MHoroob6pasue
BEIIIECTB
13 XUMHYECKUE 6 1 1 https://foxford.ru/
' peaxiuu https://www.yaklass.ru/
Wroro mo paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
https://foxford.ru/
2.1 | Meram: 6 1 https://www.yaklass.ru/
https://foxford.ru/
2.2 | Hemerammm ; 1 1 https://www.yaklass.ru/
CBs3b https://foxford.ru/
93  HEOPraHHYECKHX i 5 https://www.yaklass.ru/
' OpraHMYECKHUX
BEIIECTB
Uroro no pazaeny 17
Paznen 3. Xumus 4 )Ku3Hb
https://foxford.ru/
3.1 | Xumud 1 KH3HB 4 https://www.yaklass.ru/
Hroro mo pazaeny 4
OBLIEE
KOJIMYECTBO
YACOB IIO 34 2 3



https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://www.yaklass.ru/
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KAJIEHJAPHO-TEMATHUYECKOE IIVIAHUPOBAHHME 11 KJIACC

KosauyecTBo 4acoB Hdara Hdara DJIEKTPOHH
Ne usyue H3Y4YC€HH bI¢
n/ | Tema ypoka Koutpo [pakTn @ HEA a1 uuppoBLIe
I Bcero  JIbHBIE yeckue | (Mam) (dbakr)  obGpasoBare
padoTHhI padoThI JIbHBIE
pecypchbl
Th Xumuueckui 02.09- https://ww
1 3JIEMEHT. ATOM. 1 06.09 %/ym
DneKTpoHHas httns://fox
KOH(UTYypaIys aToMOB forld.ru /
[Tepunoanueckuii 3aKOH U 09.09-
[Tepuoandaeckas 13.09 https://ww
CHCTeMa XUMHYECKUX w.yaklass.
2 | amementos []. U. 1 ru/
MeHieneeBa, Ux CBA3b C https://fox
COBpEMEHHO# TeopHeit ford.ru/
CTPOCHHUS AaTOMOB
3aKOHOMEPHOCTH 16.09-
W3MEHECHUS CBOMCTB 20.09
XHMHYECKUX DJIEMEHTOB
U UX COCIUHEHUI I10 https://ww
rpyImnam U MepuoIaM. w.yaklass.
3  3HaueHue 1 ru/
MIEPHONIECKOTO 3aKOHA https://fox
U CUCTEMBI XUMHUYECKHX ford.ru/
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayKu
CrpoeHne BemiecTna. 23.09-
XuMHdecKas CBs3b, €€ 27.09 https://ww
4 BHJIBL MEXaHH3MBbI 1 %}m
O6pa30BaHH’f MQSZ//fOX
KOBAJIEHTHOM CBSI3H. ford.ru/
Bonxoponnas cBs3b -
BanenTtHOCTS. 30.09-
DNEeKTPOOTPUIIATEITHHOC 04.10 https://ww
Th. CTEIICHb OKUCIICHUS. w.yaklass.
5  BemecrtBa 1 ru/
MOJIEKYJIIPHOTO U https://fox
HEMOJIEKYIISPHOTO ford.ru/
CTPOCHHS
[lonsTe 0 nUCHIEPCHBIX 07.10- https://ww
cucremax. MicTuHHbIE 1 11.10 w.yaklass.
6  KOJUIOMIHBIE PAaCTBOPHI. 1 ru/
MaccoBast 107151 https://fox
ford.ru/

BEILIECTBA B PAaCTBOPE
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Kinaccudukanms n 14.10-

HOMEHKJIaTypa 18.10

HEOPraHUYECKUX https://ww
7 COCITUHEHUM. %}m

I'enernyeckas cBs3b httos://fox

HCOPTraHNYCCKUX ford.ru/

BELIECTB, Pa3IMYHbIX

KJIACCOB

Knaccudpukanus 21.10-

XUMUYECKUX PEaKIUi B 25.10

HEOPraHWYECKON 1

OpPraHUYECKON XUMUHU. https://ww
3 3aKOH COXpaHEHHS %/ym

MAaccChl BEUIECTB; 3aKOH httos://fox

COXPAaHCHUSA U ford.ru/

MIpeBpaLICHHs SHEPTUU

MIPY XUMUYECKHIX

peaKuusax

CKOpOCTh peaKiuu. 05.11- https://ww
9 OOpaTumbie peaKIlH. 08.11 rﬂu'/ym

XUMHUYECKOE httos://fox

paBHOBECHE ford.ru/

Tb IlpakTnueckas 11.11- https://ww

pabota Ne 1. «BnusHue 15.11 w.yaklass.
10 pa3nmu4HBIX (aKTOPOB HA ru/

CKOPOCTh XUMHUYECKOU https://fox

peaKIum ford.ru/

DNEeKTpOIUTHYECKAs 18.11-

nucconuanus. [lonstue 22.11

0 BOAOPOIHOM https://ww

nokasarene (pH) w.yaklass.
11 pactBOpa. Peakuun ru/

HOHHOTO OOMEHa. https://fox

[MapoNu3 OpraHuYecKuX ford.ru/

1 HEOPTaHUYECKUX

BEIICCTB

OKuCIMTEeNHEHO- 25.11- https://ww

BOCCTaHOBUTEJIbHbBIE 29.11 w.yaklass.
12 peaknuu. [TorsiTre 00 ru/

AJIEKTPOJIU3E PACILIAaBOB https://fox

Y pPacTBOPOB COJIEH ford.ru/

KonTponbhas padbota 02.12-
13 Nel mo pazneny 06.12

«Teopernueckue

OCHOBBI XUMUW

Meramisl, X 09.12- https://ww
14 nonoxeHue B 13.12 w.yaklass.

[Tepuonuueckoi ru/
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CUCTEME XUMHUYCCKUX

https://fox

snemenTos J1. U. ford.ru/
Menneneesa u
0COOEHHOCTH CTPOCHHS
aroMoB. O0mue
¢usnveckre CBONCTBA
METaJIJIOB
CnutaBbl METaJIOB. 16.12- https://ww
15 ONEKTPOXMMHYECKUM 20.12 rﬂu'/ym
PAI HAIPSKEHUM httos://fox
METaJlIoB ford.ru/
XHUMHUYECKHE CBONCTBA 23.12-
BOKHEUIIINX METAJIIOB 28.12 https://ww
16 (Hatpuii, Kanui, \rllu'/ym
Ka/IbLyH, Maruu, httos://fox
ATIOMUHUI) U UX ford.ru/
COCTMHCHUI
13.01- https://ww
Th Xumuueckue 17.01 w.yaklass.
17 cBoiicTBa Xpoma, MeIU U ru/
UX COCIMHEHUH https://fox
ford.ru/
20.01- https://ww
XUMHYECKHE CBOMCTRA 24.01 w.yaklass.
18 mnwuHKa, kene3a u ux ru/
COeIMHEHHNH https://fox
ford.ru/
Tb [IpakTuueckas 27.01- https://ww
pabota Ne 2. "Pemenne 31.01 w.yaklass.
19 »skcnepuMeHTaIbHBIX ru/
3a/1a4 10 TEME https://fox
«MeTtamib»" ford.ru/
Hewmerannsl, ux 03.02-
TTOJI0KCHUE B 07.02
[Tepuonnueckon %%\SN
20 CHUCTEME XUMHUYECKUX a);
anemeHToB /I. . httos://fox
Menneneesa u ford.ru/
0COOEHHOCTH CTPOCHUS
aTOMOB
duznyeckue cBONCTBA 10.02-
HEMETAJIJIOB. 14.02 https://ww
Annorponus w.yaklass.
21  uwemertamioB (Ha ru/
pHUMeEpE KUCIOPOa, https://fox
ford.ru/

cepsl, pocdopa u
yriiepoa)
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17.02- https://ww
XUMUYECKHE CBONCTRA 21.02 w.yaklass.
22 | TajoreHOB, CEphl U UX ru/
COCIMHEHHUH https://fox
ford.ru/
25.02- https://ww
XHMUYECKHE CBONCTBA 28.02 w.yaklass.
23  a3ora, hochopa u ux ru/
COCIMHEHHH https://fox
ford.ru/
03.03- https://ww
XHUMUYECKUE CBOKCTBA 07.03 w.yaklass.
24 | yrnepona, KpeMHHS U UX ru/
COCIMHEHHNH https://fox
ford.ru/
Tb IlpakTuueckas 11.03-
pabota Ne 3. «Pemienue 14.03
25 | BKCIepUMEHTaTbHBIX
3a/1a4 1o TemMe
"Hemertanmsi'"»
Kontponbnas padota 17.03-
No2 o TeMam 21.03
26 1
«Metams u
«Hemerannbi»
24.03- https://ww
[Tpumenenue 28.03 w.yaklass.
27 BaXHEHIINX HEMETAJIJIOB ru/
U UX COEeQUHEHUN https://fox
ford.ru/
O06o0uenue n 07.04-
CUCTEMATH3AINI 3SHAHUN 11.04
o TeMe «Hemerannsi». https://ww
o8 Beruucnenus no %}m
YPaBHCHHAM . MQSZ//fOX
XUMHYECKHUX PEaAKIHi U ford.ru/
TEPMOXUMHUYECKHE
pacdEThl
Heopranuueckue u 14.04- https://ww
OpPraHUYeCKUe KUCIIOTHI. 18.04 w.yaklass.
29 Heopranndeckue u ru/
OpraHUu4YeCcKHue https://fox
OCHOBAaHUS ford.ru/
AmpotepHbIe 22.04-
HEOPTaHUYECKHE U 25.04 https://ww
OpraHUu4eCKHUe w.yaklass.
30 coenuHeHus. ru/
I'enetnueckas cBA3b https://fox
ford.ru/

HCOPraHN4YCCKUX U
OpraHn4CcCKuUX BCIICCTB
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Ponb xumnu B 28.04- _
obecreueHnn 30.05 E%W
SKOJIOTHUYECKOU W.yaKlass.
31 o 1 ru/
SHEPreTHHECKOf 1 https://fox
MMHIIEBOM O€30ITaCHOCTH, forld.ru /
Pa3BUTHH MEIUIIUHBI
[IpencraBnenus 00 05.05- _
OOIIMX HAYYHBIX 08.05 https://ww
NPHHIHNAX w.yaklass.
32 1 ru/
ITPOMBIIIIJICHHOTO } httns://fox
MOJYYCHHUS BKHEHIIINX _piford.ru /
BEILIECTB
12.05- https://ww
33 YeoBek B MUpE 1 16.05 rﬂu./ym
BEIIECTB U MaTEPHUAJIOB httos://fox
ford.ru/
19.05- https://ww
XUMHUS U 3J0POBbE 22.05 w.yaklass.
34 1 ru/
HesoBeka https:/fox
ford.ru/
OBIIEE KOJIMYECTBO
YACOB I10 34 2

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

Xumust: 11-# knacc: 6a30BbIii ypoBenb: yueoHuk/O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Crnanxkos - 5-e u3f., crep. - Mocksa : [IpocBenienne— 6-e uzg. - M.: [Ipocemenue, 2023.

METOAUYECKUE MATEPUAJIbI IJIs1 YYUTEJIA

Panmenkuit A.M. Jlumaktudeckuid matepuan nmo xumuu 10-11: mocoOue mns yuurens/
A.M.Paneukuit. — M.: [Ipocsemenune, 2003.

I'apa H. H. Xumus. Ypoku B 11 kiacce : mocoOue s yduTenei oOmieoOpa3oBar.
yupexaenuit / H. H. I'apa. — M. : IIpocsemenue, 2009. — 93 ¢

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI MU PECYPCbl CETU
HUHTEPHET
https://www.yaklass.ru/
https://foxford.r
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