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HHOACHUTEJBbHAA 3AIINCKA

[IporpamMa 1O XUMHHM Ha YpPOBHE CpeAHEro oémero obOpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Deneparumn», TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (eliepanbHOil 00pa30BaTeIbHON MPOrPaMMbl
cpennero  obmero obOpaszoBanus (DPOII  COO), mnpencraBieHHbIX B DenepaibHOM
rocynapcTBeHHOM oOpaszoBarenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpernoaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTeNbHBIX opraHuzauusax Poccuiickoit ®enepanuu,
peaIn3yIOIMX OCHOBHbBIE 00pa30BaTENIbHBIE IPOrPAMMBbI, U OCHOBHBIX I0JI0KeHUH «CTpaTerun
pasBuTusl Boctiutanus B Poccuiickoit ®enepanuu Ha niepuoxa no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXOJIOB K pa3pa0OTKe MPOrpaMMBbI [0 XUMUH, K OTPEIEIIEHUI0 O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe o0Opa3oBaHME, IIOJy4aeMOE€  BBIMYCKHHUKaMH  00mI1eo0pa3oBaTebHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAOIIMM STAlOM peaji3aldy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX [IETOCTHON CUCTEME XUMUYIECKOTO 00pa30BaHus. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOLIEH KylbTyphl YelloBeKa, a
TaKKe IKOJOTMYECKM OOOCHOBAaHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO M HPUPOIHOHN cpere.
Peanuzyercs xummudeckoe oOpa3oBaHHe OOy4yarOIIMXCsl Ha YpOBHE CpEOHEro o0Iero
00pa3oBaHuUs CPEACTBAMU YUeOHOTO IpenMeTa « XUMUs», CoJepKaHHe U TIOCTPOCHHE KOTOPOTO
olpesieNieHbl B MPOrpaMMe MO0 XUMHM C Y4€TOM CHeun(UKH HayKd XUMHH, €€ 3Ha4eHus B
MO3HAHWU TIPUPOIBI U B MaTEPUAIBHON >KM3HM OOIIECTBa, a TaKKe C YUETOM OOIMUX Ieneil u
NPUHIUIOB, XapaKTepPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBbI CpEAHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0asbl MarepHalbHOU KyIbTyphl. OHa BHOCHT CBOW BKJIAJ B
dbopMHUpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE II€JIOCTHOTO MPEACTaBICHUS
00 OKpY’KaroIleM MHUpe KaK O €IMHCTBE MPUPOIBI U YeIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHHUS B3aUMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU M BO3MOXHBIMH 00IaCTsIMU IPUMEHEHUSI.

Tecno BSaHMOHeﬁCTBYﬂ C IpyruMu €CTCCTBCHHBIMH HAYKaMU, XUMUs CTajla HEOThEMIIEMOM
YacThI0 MHUPOBOM KYyJBTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEUTHOTO TPYJAa U KU3HH KaXkJIOTO
yineHa oOmiecTtBa. CoBpeMEHHass XHMMHS Kak HayKa CO3HMJaTelbHas, KaK HayKa BBICOKHUX
TEXHOJOTHIl HalpaBJeHa Ha pelIeHHe TMI00ATbHBIX MPOOJIIEeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
310POBBSI.

B coorBercTBMM C OOMmMMMH LENIMH W TNPUHLUIAMH CpPEIHEro oOuiero oOpa3oBaHHS
coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUS) OPUECHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJIOJDKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHECH.

CocTaBisitolIMMHU peaMeTa « XuMUs» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckast XUMUSD)
u «O011as ¥ HEOpraHUUECKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COACPKAHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAYKH: CUCTEMa 3HAHHH 110 HEOPTAaHUYECKON XMMHH (C BKIIFOYCHUEM 3HAHUN U3
o01elt XMMHUH) U opraHudeckoit xumuu. @opmMupoBaHue JTaHHON CHCTEMbl 3HAHUM TTPU U3YUECHUN
npeamera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEIECTB HA OCHOBE
OOLINX MOHSITHIA, 3aKOHOB M TEOPUN XUMHH.

CrpykTypa copepxanusi KypcoB — «Opranuueckas xumusi» u «OO0I1as 1 HeopraHudyeckas
XUMHS» cPOopMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOTO IMOJX0Aa K W3YYEHUIO
ydueOHOro Martepuaia U OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpeAeNEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XHMMHM BEIECTBa
paccMaTpUBaKOTCSl HAa YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHUSI OPraHUMYECKUX COCOUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX MPEJCTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB IO
CJIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COEIMHEHHWH. B Kypce OpraHMYecKoil XMMHHU TOIYyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIC
NPECTABICHUS O XUMHUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MTPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Tog HOBBIM YyrjiOM 3peHHs B TIpeaMere «XuMus» 0a30BOTO YpOBHS paccMaTPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHMUYECKUM Marepuan u
q)aKTOJ'IOFI/I‘-ICCKI/Ie CBC€ACHHS O BCIICCTBAX U XUMHYECKOHN pPCaKknu. TaK, B 4YaCTHOCTH, B KypC€
«OO01mas ¥ HeopraHuyeckas XMMHUs» OOyUarOIMIUMCS MPEIOCTaBIIETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX TMO3UIIMM,
riy0xe MOHATh UCTOpPUYECKOe H3MEHEHHMe (YHKIHUI 3TOro 3akoHa — OT oOoOImarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEWIIHUX BEHIECTBAX, MX COCTaBE, CTPOCHHH, CBOWCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLIMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B kKypcax 10 wm 11 kiaccoB naneMeHTaMu  COJEpKaHUs, HMMEIOIUMU
KyJIbTYPOJOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsITebHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBaXKEHHUS K TIpOIECcCY
TBOpPYECTBA B 00OJIACTH TEOPUHU U MPAKTUUYCCKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSATH €€ JIJIsl TMOTMOTHEHUSI 3HAHWM, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M SKCHEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3adad. B 1enom coxepxanue
y4eOHOT0 TIpeIMeTa « XUMHUsS» TaHHOTO YPOBHS M3YUYEHUs OPUEHTHPOBAHO HA ()OPMHUPOBAHUEC Y
00y4JaroIIUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEYHH MEXKTy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMU,
OCO3HaHHE POJIM XMMHUHU B PEUICHUH DKOJIOTHYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUSI HOBBIX TEXHOJIOTUI U MaTEPHUAJIOB.

B nutane pemienust 3aja4 BOCOUTAHUS, PA3BUTHSL U COLIMATM3AIMN 00YYarOIIUXCsl IIPUHSTHIE
IIPOrpaMMOM MO XMMHMHM TNOAXOABI K ONPEIEICHHUIO COIAEP)KAaHUS W IIOCTPOEHUsS IpeaMera
npeaycMaTpuBaoT (OPMHPOBAHNE YHHUBEPCAJIBHBIX YUEOHBIX NEHCTBUH, uMMeromux 0a3zoBoe
3HA4YEeHUE Ui pa3IM4YHbIX BHUJOB JESATEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX JIi TPUHOOPETEHUs OMbITa MPAKTHYECKOH W
UCCJICIOBATEILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHusl, P OMPEIEIICHUN COJEPKATEIIbHON XapaKTepUCTUKU
Hened M3y4deHMsl IIpeiMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TpPAJULMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XUMHUYECKOW HAyKHM Kak O0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KylIbTypbl. C METOAMYECKONH TOUYKHU 3pEHUS TaKOH MOJAXOJ K OINpEAETCHHUIO Leled H3ydeHus
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIIMH HM3y4YeHUs MpeaAMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 ki1.) siBIsIIOTCS:

dbopMUpOBaHHE CUCTEMBbl XMMHMUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTABIISIIOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIKAT KITFOYEBBIC MOHATHS, (DyHIAMEHTAJIbHBIC
3aKOHBI U TEOPUU XUMUH, OCBOCHHE A3bIKA HAYKH, YCBOCHUE U IOHUMAHHE CYIIIHOCTU JOCTYITHBIX
00001IeHNHT MHUPOBO33PEHYCCKOTO XapaKkTepa, O3HAKOMIICHHE C WCTOpPHEH WX pa3BUTHSI U
CTaHOBJICHUS;

dbopMHUpOBaHME U pPA3BUTHE TNPEJICTABICHUN O HAYYHBIX METOAAaX IIO3HAHUS BEIIECTB M
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEII[ECTB U XUMHUUECKHX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKOMN U TOBCEAHEBHOM
JKU3HHU;

pa3BUTHE YMEHUH U CIIOCOOOB NEATEIHOCTH, CBS3aHHBIX C HAOJIOJCHHEM M OOBICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBHIT O€30MaCHOTO OOpAICHHS C BEIIECTBAMH.

Hapsany ¢ stum, conuepxkaTelibHas XapaKTEpPUCTUKA LIeJIed U 3a1a4 U3y4eHHs IIpeaMeTa B
IIporpamMme 1o XMMUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUYU C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHUK XUMHUHU B OOJIbIIEH CTETIEHU
OTJAETCs MPEANOUYTEHNE IPAKTUUECKONH KOMIIOHEHTE COJIepKaHusl 00yUYeHHsI, OPUEHTUPOBAHHOMN
Ha MOATOTOBKY BBIMYCKHHKA 00I1e00pa3oBaTelbHON OpraHu3aluu, BIAJCIOIIEro He HabopoMm
3HaHUM, a (PYHKIMOHAJIBHON TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MOJIYyYEHUS 3HAaHUW U IPUMEHEHHUS UX B PEAIbHOM KU3HU JJIsl PELICHUS ITPAKTUYECKUX 3a1ad.

B cBf3M ¢ O3TUM mNpu H3ydYeHHHM MpeaMera «XHUMHs» JIOMUHHUPYIOIIEe 3HAYEHUe
MpruoOpeTAIOT TaKKe IENIN 1 3a/1auH, KaK:

ajanTanus o0yJaromuxcs K yCJI0BUSIM TUHAMUYHO Pa3BUBAIOIIErocs MUpa, (hopMupoBaHHe
MHTEJJIEKTyalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHue y OOydYalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCATIbHOE 3HAYCHUE JUIS PA3JIMUHBIX BUJIOB JESATEIBLHOCTH: PELIeHUs MpolieM,
MOWCKA, aHaimu3a W 00padoTku uWHOOpPMAIMK, HEOOXOIUMBIX JUIsl TPUOOPETEHUs OIbITa
JESATEIIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B IO3HAHUU XMMUH, a TAKXKeE I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHu3M YeJI0OBEKa U IPUPOJHYIO CPENY;

pa3sBUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00yyaromuxcs: CHOCOOHOCTH CaMOCTOATENbHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMUU B
COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE



TEXHOJIOTHH JJIsl TOMCKa U aHaju3a yueOHOW U Hay4HO-TOMYJIApHOW HH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHus;

(dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIONIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIIJICHHS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU IUIAHUPOBAHUU U MPOBEICHUU XUMUYECKOT 0 SKCIIEPUMEHTA;

BOCTIUTAHHE Y O0yUaIOIMXCs YOSKIEHHOCTH B TYMAHUCTUYECKOM HATIPABICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIH30BaHUS,
MOTOJIHEHUSI SHEPreTHUYECKUX PECYpCOB M COXpAHEHHUs MPUPOJHOIO PaBHOBECHS, OCO3HAHUS
HE00X0IUMMOCTH OEpEeKHOr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHUOOpETEHUs
OTBITA UCIOJIb30BAHUS MOJIYYECHHBIX 3HAHUM ISl IPUHATUSI TPAMOTHBIX PEHICHUN B CUTYaLUsIX,
CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSMHU.

B ydebHOM T1uTaHe cpemHero oOmiero oopazoBaHus mMpeaMer «XuMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbIE TPEIMETHD.

OO01ee ynCiIO 4acoB, OTBEACHHBIX AJIS M3yUEHUS XUMUU, HA 0a30BOM YpOBHE CpPEIHETrO
obmiero odbpazoBanus, coctaBisier 68 gacon: B 10 kimacce — 34 gaca (1 gac B Heenmo), B 11 kiracce
— 34 ygaca (1 4ac B HezemO).

[Ipu peanm3anuu NOporpaMMbl MO MpeaMeTy «XHUMHS» HCHOJIb3yeTcs 000pyI0BaHUE
COBPEMEHHOT0  00pa30BaTENbHOIO  IIEHTpPAa  €CTECTBEHHO-HAyYHOM M TEXHUYECKOU
HanpaBiaeHHOCTH «Touka Poctay 'bOY COIL um. E.A. Kupromuna c. bonbias PakoBka.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckodl XuMuU: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJlyUYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTpPOCHUS OpPraHUYECKUX COEIUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIe MoJoXkeHHA. CTpyKTypHbIE (OPMYJIbl OPraHUYECKUX BEIIECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJMHApHBbIE U
KpaTHBIE CBSI3H.

[IpencraBienue o Ki1acCUPUKAUN OPraHUYECKUX BelecTB. HoMeHkmaTypa opraHmueckux
COEMHEHUH (cucTeMaTu4eckas) ¥ TpUBHAIbHbIE Ha3BaHUS BAKHEHIITNX MTPEICTaBUTENEH KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCIEPUMEHTAJILHBIE METO/BI M3YYEHUs BEINECTB U MX NPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUH (TIaBjIeHUE, 00yTIIMBaHNE U TOPEHUE).




YraeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. Meran M sTaH — mnpocreimmne
IPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (PEaKI[K 3aMEILICHHsI K TOPEHUST),
HAaxXO0XX/J€HUE B IIPUPOJIE, IIOJyYEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN Psifl. DTWIEH U NPOIWIEH — IPOCTeIme
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (peakiuu TUIAPUPOBAHMS,
rajloreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEPU3alluN ), IOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHUE
CBOMcTBA (peakuus noauMmepusanun). [lonyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psa. ALETHIeH —
INPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(peakiuy ruIpupoOBaHus, raIOTeHUPOBAHUS, TUAPATALMHU, TOPEHUS ), T0JIyY€HUE U IPUMEHEHUE.

Apenbsl. benson: cocrtaB, cTpoeHHue, (pU3MUYECKHME M XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSL W HUTPOBAHMs), IOJyUYE€HUE U MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPO8anUs U HUMpOBAHUs), NOJLyYeHue U
npumenenue. TOkcUYHOCTh  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAJICKAITIME K Pa3TUYHBIM KJIaccaM.

[TpuposHblE UCTOUYHUKU YTI€BOAOPOAOB. I[IpupoaHblii ra3 U NomnyTHbIE HEPTSIHBIE Ta3bl.
Hedb u e€ npoucxoxnenue. CrocoOsl nepepaboTKH HEPTU: MeperOHKa, KPEKUHT (TEPMUUYECKHH,
KaTtajduThuueckuit), muponus. Ilpogykrsl mnepepa®oTku  HedTH, HX NPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOYKThI €ro nepepadboTKy.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U WX NPEBPAIIECHUN: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydyKoB U pe3uHbl, koyuiekuun «Hedte» u «Yromnp», MoaenupoBanue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJIOTEHONPOU3BO/IHBIX, IPOBEICHHE IPAKTUYECKONH pPabOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Brruncnienuss mo ypaBHEHMIO XHMHYECKON peaknuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOJIYKTA PEaKIIUK MO0 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

Kuciiopoacoaep:kamiyue opraHuueckue coeInHEeHHsI

[IpenenpHBIE OAHOATOMHBIE CHOUPTHI. METaHOT W OSTAaHON: CTPOCHHUE, (PUIUYECKUE U
XUMUYECKHE CBOMCTBA (pEakiMy C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJIOPOJIAMHU, TOPEHHE),
IpUMeEHEHNE. BOOOpOIHbIE CBA3M MEXKY MOJIEKYJIaMU CHUPTOB. /[elicTBME METaHOIa U 3TaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHOroaToMHbI€ CHUPTHL. DTWICHTJIMKOIb U TIHUIEPUH: CTPOEHHUE, (QHU3MUECKUue |
XMMHYECKHE CBOMCTBA (B3auMOJEHCTBUE CO MIETOYHBIMI METaJIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOrOaTOMHBIE cHUpPTHI). JleficTBMe Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa u
STUJICHIJIUKOJIA.



®DeHoJT: CTPOCHHE MOJIEKYITBI, GU3UYECKUE M XUMUUYECKHE CBOMCTBA. TOKCMYHOCTD (heHOIa.
[Tpumenenue ¢penona.

Anpaerunpl U kemoHvl. DOpMaNBIETHI, alETANBICTU: CTpPOSHUE, (UINUYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC DEAKIIHMH),
MOJIYyYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeZieNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAsi U YKCYCHAsi KHCIIOTBI:
cTpoeHue, PU3NUECKre 1 XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJIs Kilacca KUCIOT, PeaKIus
sTepuduKanmm), ToJNydYeHue U mpuMeHeHue. CTeapwHOBas W OJCHHOBAs KHUCIOTHI Kak
MIPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIITUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee ICHCTBHUE.

Crnoxnble 3¢Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. I'MAPOIU3 CIOXKHBIX (PHUPOB.
Kupsl. 'maponus xupos. [IpuMenenne xxupoB. buosorudeckas poib KUPOB.

VYrieBonsl: cocTa, KiaccupHKanus yrieBoJoB (MOHO-, - U Moymcaxapusl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucnenue aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE IJIIOKO3bl), HaXOXIEHHE B IPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKkTo3a Kak U30Mep IIIFOKO3bI.

KanMa.H " LOCJUUII0JIO3a KaK IMPUPOAHBIC IMOJIMMEPHI. CTpOeHI/Ie Kpaxmajia U LECJIJIKOJI03bI.
duzndyeckre U XUMHUYECKHE CBOMCTBA Kpaxmalia (FI/II[pOJ'II/B, Ka4CCTBCHHAs pCaKlusd C I/IOI[OM).

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUsl BEIIECTB M WX MpEBpallleHUuH: INpOBEIEHUE,
HaOJIIOIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugaom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), anpaerunoB (oxucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a/1a4un.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BEMA, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOJAYKTA PEAKIIUK MO U3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

A30TcoaepKaIe OpraHnIeCKUe COSTMHEHUSI.

AMHHOKHUCIIOTHI Kak aMm(pOTEpHBIE OpraHuYecKre coequHeHUsI. DU3NYeCKre U XUMUYECKIE
CBOICTBAa aMHUHOKHUCIOT (Ha MpuMepe TIHIKHA). bHojormdyeckoe 3HaAYeHHE AMHHOKHCIIOT.
IlenTmaer.

benku kak mpUpoAHBIE BBHICOKOMOJICKYJISPHBIE coenuHeHus. llepBudunasi, BTOpUYHas W
TpeTUYHasT CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUIIPOJIU3, JEHATypaIus,
KaueCTBEHHBIE PEAKIINH Ha OCIKH.

DKCIIepUMEHTAILHBIE METOJIbl M3YYCHHs BEIIECTB M WX MPEBPALICHUHN: HAOMIOACHHE U
ONKCaHWE JCMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OCIKOB IPH HArpeBaHWHU, IIBETHBIC
peakiuu OeIKOoB.




BbicokomosiekyasipHbIe COeUHEHHUS

OcHOBHbBIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IMOJHMeEp,
CTPYKTYpHOE 3BEHO, CTEIEeHb MOJMMEpPU3AIMU, CPEAHsss MoJieKyisipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

OKCIIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPALIECHUN: O3HAKOMIIEHHUE C
o0Opa3iamMu NpUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MeXnpeIMETHRIC CBS3H.

Peanu3zanusi MeXIpeIMETHBIX CBSI3€M MPU M3YyYEHUHU opraHuydeckoil xumuu B 10 kiacce
OCYIICCTBIISIETCS 4Yepe3 HMCIOJb30BAaHWE KaK OOIIWX ECTCCTBCHHO-HAYUYHBIX IOHSATHH, TaK H
MIOHSATHUH, SBIISIOIIMXCS CHCTEMHBIMU ISl OTAEIBHBIX ITPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIC TOHSTHS: SIBJICHUE, HAay4HbIA (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KIACCU(PUKALUSA, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®du3uka: MaTepus, JHEPrusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKUE BEJIMYMHBI U €JUHULIBI UX

U3MEPEHHUS.

buonorusi: kierka, opranusM, Omocdepa, oOMEH BemlecTB B opraHusMme, (poTocuHTE3,
OMOJIOTHMYECKH aKTHBHBIE BellecTBa (OCIKH, YTIIEBOIbI, KHUPHI, HEPMEHTEHI).

FGOFpa(bI/I}IZ MHHCPAJIbl, TOPHBIC TTIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHomorus: IMUIICBBIC MPOAYKTbBI, OCHOBBI PaAllMOHAJIBHOI'O ITUTAHUA, MOIOIIUE CPEACTBA,

JICKAPCTBCHHBIC U KOCMCTHUYCCKHUEC ITPLCIapaThbl, MATCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYICCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuUMHUECKUH 3reMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs 000J0YKa.
DHepreTUYeCKrue ypOBHH, MTOAYPOBHU. ATOMHBIE OpOUTalH, s-, p-, d- anmemenTsl. OcoOeHHOCTH
pacripesiesieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(UTypalus aTOMOB.



Ilepuonuueckuii 3akoH u llepmoamdeckass cucremMa XUMHUYECKUX 3JIEMEHTOB JI.
N. MengeneeBa. CBsi3b nepuoguveckoro 3akoHa W Ilepumonuueckod CHCTEMBl XUMHUYECKUX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEHl CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TPpyIIaM U IepruojaM. 3HaueHrne NePUOANUECKOro 3aKOHA B Pa3BUTUHU HAYKU.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XumMudeckod CBsI3U (KOBaJieHTHAast
HETOJISIpHAsl W TIOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHS KOBaJCHTHOUN
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNeKTpooTpUliaTeIbHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYISAPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[ToHsiTHE O AHCIIEPCHBIX cUcTeMax. ICTHHHBIC M KOJUIOUIHBIC PacTBOPBL. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukarus Heopranndeckux coeJuHeHni. HoMeHkIaTypa HeOpraHm4ecKix BEIeCTB.
I'eHeTnyeckas CBS3b HEOPraHWMYECKUX BEILECTB, IIPUHAUICKAIINX K Pa3IMUHBIM KJIaccaM.

XuMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHNYCCKHX peaKL[I/Iﬁ B HeOpraHH‘leCKOﬁ n
0pI‘aHI/I‘-IeCKOI71 XUMUHU. 3aKOH COXPAaHCHUS MACChl BEHICCTB, 3aKOH COXPAaHCHHA U NPCBpALICHUSA
OHCPIUM IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUyHBIX (hakTopoB. OOpaTUMble peakKlUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnekrponauTnueckas auccouuanus. CunbHbele U cialble 37eKTpoiauThl. Cpena BOIAHBIX
pPacTBOPOB BEIECTB: KHUCasl, HEHTpalibHas, LIeTouHasl.

OKHCIUTEIIFHO-BOCCTAaHOBUTEIIBHBIC peaKkmuu.

OKCepUMEHTAIbHbIE METOJbl M3YYEHMs] BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «llepuognueckast cucrema xumuueckux snementoB JI. M. MenpeneeBa», u3yudeHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmIro1eHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3yio’KeHHE NMEPOKCHAA BOJOPOIa B
IPUCYTCTBUM  KaTaJM3aTopa, ONPEACIEHUE Cpeapl pPAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHMBEPCAJILHOT'O WHAMKATOpA, peakMi NOHHOTO OOMEHa), MPOBEACHNE MPAaKTUYECKOH paboTh
«BnusiHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIUI.

Pacuérable 3a1a4uu.

PacuéTel o ypaBHEHHSIM XUMHYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILECTBAY.

Heopranuveckasi xumust
Hewmeramnsl. [lonoxxenue HemetamwioB B [leproanueckoil cucteMe XMMUYECKUX JIEMEHTOB

J. W. MenneneeBa u 0COOEGHHOCTH CTPOCHHSI aTOMOB. (DU3HUECKHME CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).



XWMHYECKHUE CBONCTBA BAXKHEWUINX HEMETAUIOB (TallOTEHOB, cephl, a3zora, (docdopa,
YTIEpoaa U KPEMHHUS) U UX COSAMHEHUN (OKCUIOB, KHUCIOPOICOISPIKAIINX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpruMeHeHre BaKHEUIIINX HEMETAVIOB U UX COCIMHEHUN.

Meramnel. [lonoxkenne meraminoB B [lepuoandeckoi cucteMe XUMUUYECKUX AJIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOimue
¢usznueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPsSKECHUN
METaJIOB.

XUMHYECKUE CBOWCTBA BAKHEHINMX METAUIOB (HATpWM, KalMi, KaJdbllUHd, MarHwi,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUI.

OO6mme cnocoObI oTydeHusI MeTaJUI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

3KCHCDI/IM€HT2UII)HI>I€ MCETOAbI HM3YYUYCHHS BCUICCTB W HUX HDCBDElHICHI/IﬁI HN3YUYCHUC
KOJUICKIMH «MeTallIbl M CIUIaBbD», 00pPa3I[0B HEMETAJIIOB, PEICHUE YKCIICPUMEHTAILHBIX 32134,
HAOJIIO/ICHUE W ONKCAHWE JEMOHCTPAMOHHBIX M J1a00paTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THJIPOKCHUIA ATFOMUHUS C PACTBOPAMH KUCIIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIMK Ha KATHOHBI
METaJlIOB).

PacuérHble 3a1aun.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra3oB O U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
W1 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuUMHA 1 KU3Hb

Ponps xumun B obecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBOM O€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE 0 HaAyYHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUil.

HpeI[CTaBJ'ICHI/ISI 00 O6H_[I/IX HAaYYHBIX ITPUHIHUITIAX TPOMBIIIJIICHHOTI'O MMOJIYUYCHHUA BaXKHEUIITHUX
BCIICCTB.

YemoBek B MHpE BEIIECTB M MaTEPHAIOB: Ba)XKHEHIME CTPOUTENIbHBIE MATEpUAIbI,
KOHCTPYKILMOHHBIE MaTEpHUAlIbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpHUallbl Ul DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpPaJIbHbIE y100pEHUSI.

XvMHs ¥ 370pOBbE 4EIOBEKA: IMpaBUja HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENaparos,
paBuia 6e301acHoOro MCIIOJIb30BaHUS IpenapaToB OBITOBOM XUMAN

B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHEIE CBSI3H.

Peanuzanus MexnpeMeTHBIX CBSA3€H P U3yYeHUHU 0011Ieil U HeopraHu4eckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS] YePE3 UCIOIb30BAHNE KAK OOIUX €CTECTBEHHO-HAYUHBIX OHATHH, TakK
U TOHATUH, SIBJSIOIIMXCA CUCTEMHBIMM JAJISl OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O
IIUKJIA.



OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbI (pakT, runoresa, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCHU(pUKaIUs, MNEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEepeHue, SABJICHHUE.

®dusnka: marepus, SHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, H30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YpOBEHb, BEILECTBO, TEJIO, 00BbEM, arperatHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHUS, CKOPOCTh.

buomnorns: KJICTKa, OpraHu3M, 5SKOCHUCTEMA, 6Hoc¢)epa, Makpo- W MHKPOIJIECMECHTEI,
BUTaMHHBI, oOmeH BCIICCTB B OPraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: Xumudeckas MMPOMBIIIJIICHHOCTb, MCTAJLIIYpPI'usi, IPOU3BOACTBO CTPOUTCIBbHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC IIpoOn3BOACTBO, nUuIicBasa MMPOMBIIIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTb, IIPpOU3BOJACTBO KOCMCTHUYCCKUX [npceriapaTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcepuraiosB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [IPOTPAMMBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYyYarOLUMMHCS
IporpaMM CpeaHero obmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-mMeTonndyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX pPe3YyJbTaTOB OCBOCHHS
IPOrpaMM CpeAHero odIero o0pa3oBaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO0/.

B cootBercTBUE C CUCTEMHO-ACATCIbHOCTHBIM IIOAXOJA0M B CTPYKTYpPE€ JIUMYHOCTHBIX
PE3YJIbTAaTOB OCBOCHU ITPEAMETA «XUMHS» Ha YPOBHE CPECAHETO 06]1_[61"0 O6pa3OBaHI/I$I BBIACIICHBI

CIIEYIOIIHE COCTABIISIOIINE:

OCO3HaHWE OOYYArOIIUMHUCS POCCUMCKON TpakIaHCKOW HMICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJIM4YHUC MOTHBAIIMU K 06y‘I€HI/IIO;



LIeJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXIEHUH JMYHOCTU HAa OCHOBE KJIFOYEBBIX
[EHHOCTEW ¥ UCTOPUUECKUX TPATUINN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYyKOBOJICTBOBATHCS B CBOGH JIESATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYpPbI U CIIOCOOHOCTH CTaBUTH ocim u
CTPOUTD KU3HCHHBLIC I1JIaHbI.

JImuHOCTHBIE PE3YIbTATHI OCBOCHUS MIpeaMeTa « XUMHUsS» JOCTUTAIOTCS B €IMHCTBE yUeOHOM
Y BOCIIMTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHYECKUMHM, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJEaJaMU POCCUHUCKOIO TIpa’kJaHCKOro oOIIecTBa,
IOPUHATBIMU B OOILECTBE HOpPMaMH M INpPaBUJIAMU MOBEICHMsI, CIOCOOCTBYIOLUIMMHU Ipolieccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUSI U HPABCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTH 00YYarOIIHUXCsl.

JIMYHOCTHBIC Pe3ybTaThl OCBOCHHSI MpeaMeTa «XHMHS» OTPAKAT CHOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MTPAKTUUECKON IEATEIBHOCTH 00yYaIOIIUXCsl TI0 pealIi3alliy MPUHSATHIX
B 00111€CTBE LICHHOCTEW, B TOM YHCJIE€ B YACTH:

1) IrpaxKIaHCKOI0 BOCIIUTAHUSL:

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPSAKY;

NpEaACTaBICHHUA O COLOUWAJBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6HBIX ITPOCKTOB,
pPeIICHUN y‘~I€6HBIX 1 ITO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U IMPpUHHUMAaTh MOTUBBI, HAMCPCHU, JIOTUKY U apr'YMCHTBI APYTUX
IIpU aHaJIU3€ Pa3JIMYHbIX BUIOB y‘~IG6HOI\/'I JACATCIIBHOCTH,

2) NATPUOTUIECCKOI'O BOCIIMTAHUSA

IIEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAayYHOMY HACIEIUI0 OTE€YECTBEHHOMN
XHUMHH;

YBAXXCHUA K MNPOHCCCY TBOPUCCTBA B obnactu TCOPHUU W TPAKTUUCCKOIO IMPUMCHCHUA
XUMHHU, OCO3HAHHUA TOr'0, 4YTO JOCTUIKCHHA HAYKU €CThb PE3YJIbTAT JJIMTCIBbHBIX Ha6HIOI[CHHfI,

KPOMOTJIMBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘—IéHI)IX " IMIPAKTUKOB;

HHTEpECa W TO3HABATCJIbHBIX MOTHUBOB B TIIOJYUCHUHW W TOCICAYIOIICM aHAJIU3C
I/IH(I)OpMaI_II/II/I 0 MCPCHOBLIX JOCTUIKCHUAX COBpGMCHHOfI OTE€YECTBEHHOM XHUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBCHHOI'O CO3HaHUs, STUYCCKOI'O IMOBEACHN,



CIIOCOOHOCTH  OLIEHMBAaTh CUTYyallMud, CBS3aHHbIE C XUMHMYECKUMM  SIBICHHUSMH,
U INPUHUMATHh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHUBAaTh cBOE IMOBCACHHUEC W IIOCTYIIKHM CBOHUX TOBapI/IH_Ieﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPABOBbBIX HOPM U OCO3HAHUC HOCJIGI[CTBI/Iﬁ OTUX IMOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

IIOHUMaHUusA HeHHOCTCﬁ 3A0POBOIO0 H 0e301acHOTO o6pa3a KHN3HU, HeO6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/ISI/IT-ICCKOMy U ICUXUYCCKOMY 310POBbIO;

coOirofcHus TpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
YKU3HH U B TPYIOBOH JIEATEILHOCTH;

MOHUMAaHHUS IICHHOCTH TMPaBWJI WHAWUBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMsI IOCJIEACTBUI M HENPHUITHS BPEIHBIX NPUBBIYEK (YHOTpEeOIECHUs aJKOIoJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCJIEI0BAaTEIbCKONW JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTHX BUAAX JEATENBHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTUYCCKHUX 3a7aad COIII/IaJ'II)HOI\/'1
HAIIpaBJICHHOCTH (B paMKax CBOCTO KJlacca, IJ_IKOJ'ILI);

HHTEpCCa K IMPAKTUYCCKOMY H3YUCHUIO HpO(l)eCCI/II\/'I pa3jinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHU A IMMPECAMCETHBIX 3HAHUH 110 XUMHU,

YBa)XEHUSI K TPYJLy, JIIOJSIM Tpy/Jia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYaTbHOM TpaeKTOPHH 00pa3oBaHusl, Oyay1eit
npodeccuu u peanusalunuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH II€JIeCO00Pa3HOT0 OTHOIICHHSI K MPUPOE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHHUS TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOSieM, BIUSHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATBHOM CPEJIbl;

OCO3HaHUS HEOOXOJIUMOCTH MCIOJB30BaHUS JOCTH)KEHUNH XMMMHU JUIS PEIIEHUs] BOIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOI'O HENPUATUS ACHUCTBUM, NPUHOCAIIUX BpEI OKPYXkKAIOIIEH NPUPOIHOU cpele,
YMEHHSI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH HUX;



HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, AIKOJIOTHYECKOW KyJIbTYphl, OIBITa
JESITeIbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCS HMMH B
NI03HABAaTEIbHON, KOMMYHHKATUBHON M COLMAIILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOI'O IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHMA CHeUu(UKA XUMHUH KaK HayKHd, OCO3HaHUS €€ poiaud B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaIoeM
MHpE KaK O €JUHCTBE IPUPOJBI M YEJIOBEKA, B ITO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHny IpobeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpPaBICHHOCTH W BAXXHOH POJIM B CO3JaHUHM HOBOW 0a3bl MaTepHabHOM
KYJIBTYPBI, PELICHUH I100aJIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPEBOM,
HHEPreTHUYECKO, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIOBUH YCIIEIIHOr0 TPyia U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YIeHa
o0111eCTBa;

€CTECTBEHHO-HAy4YHON TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTM METOAOB IIO3HAHWs,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIIOUEHHUS HA OCHOBE HAayUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHUS JJIsL pCHICHUSA HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAllUAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUM 1O XHUMHH B COOTBETCTBHUM C JKU3HEHHBIMU

MOTPEOHOCTSMU,

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax MpoecCHOoHaTbHOMN e TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbHI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHUS y4eOHOro mpenmera «XHMHUS» Ha YPOBHE
CpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HAYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYUaIOIIMXCS MEKIUCLUIUIMHAPHBIE
(MeXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE LEJTOCTHOCTh HAYYHOH KapTHHBI MUpa



U crieruuKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTUs, SIBJICHUE, MPOIEeCC, CHCTeMa, HAYyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HA0II0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHE);

yHUBEpCaJbHble ~ y4eOHble  jaedcTBus  (MO3HABaTelbHBIE,  KOMMYHHUKAaTHBHBIC,
perynsTHBHBIE), obOecreunBaronie (HopMUpoBaHHE (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COIMATIbHOM KOMITETEHIIMH O0YYaOIINXCS;

CHOCOOHOCTh  OOyyaroIMXcs  MCIOJb30BaThb  OCBOEHHBIE  MEXJIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJlbHbIE Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U

COHH&J’IBHOFI ITPAKTHKE.

MeranpeameTHble  pe3yibTaTbl OTPa)KalOT OBJIAJICHUE YHUBEPCAJIbHBIMU YUEOHBIMU
[I0O3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OBjaagenue YHUBEPCAJIBbHBIMHA y‘leﬁHI)IMI/I NMO3HABATEJIbHBLIMHU e CTBUSIMM

1) 6a30Bble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOSITENIbHO  (POPMYJIMPOBATh M aKTyaJlM3UpOBaThb MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeCAC/IAATE LCIIN ACATCIbHOCTHU, 3adaBasg IapaMETpbl W KPUTCPUU HUX JOCTUIKCHHA,
COOTHOCHUTD PE3YJIbTATHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHUI HpI/IéMH JJOTMYCCKOIro MBIINUJIICHHUSA — BBIACIATH
XAapPaKTCPHBIC IIPHU3HAKU MMOHATHU U yCTaHaBJIMBAaTb KX B3aUMOCBA3b, HUCIOJbB30BaTh
COOTBCTCTBYIOIINEC ITOHATHUA [UIA 00BsICHEHHS OTACIBbHBIX q)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMUMHUUECKHUX PEaKIIHii;

YCTaHABJIUBATH TPUYMHHO-CIIEJACTBEHHBIE CBA3U MEK]ly U3yUYaeMbIMH SIBIICHUSIMH;

CTPOUTH JIOTHIECKUE PACCYKACHUS (MHIyKTUBHBIC, IETyKTUBHBIC, IO AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIHUPOBATH BBIBOABI U
3aKITIOUECHUS,

MPUMEHATH B TPOIIECCE MO3HAHUS, UCIOJIb3yeMble B XUMHH CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICTbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (Qopmyia, ypaBHEHHE XHWMHUYECKOM pEaKIuu — TPU PEIICHUH YISOHBIX
[03HABATEJIbHBIX U PAKTUYECKUX 3a/1a4, IPUMEHSATH HA3BaHHBIE MOJIEIIbHBIC TPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX TPU3HAKOB U3YYaEMbIX BELIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaATENbCKUE eiiCTBHS:

BJIaACTb OCHOBAMU MCTOJJOB HAYUHOT'O IMMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;



(I)OpMy.TII/IPOBaTB o MW 3aJa4u  HCCICAOBAHHA, HCIIOJIb30BaTh IIOCTABJICHHBIE H
CaMOCTOATCIIbHO C(bOpMy.TII/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA U OCHOBLI
JUIA (bOpMHpOBaHI/IH TUIIOTE3BI IO IMPOBEPKE MMPABUIIBHOCTU BBICKA3bIBAEMBIX CY)KﬂeHHﬁ;

BJIAJCTh HABBIKAMU CAaMOCTOSITEJIBHOIO IIJJAHUPOBAHUS M IPOBEIACHUS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IIPOLECcCa, CAMOCTOSTEILHO
MIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

HpI/IO6peTaTB OIIBIT y‘IeHH‘ICCKOﬁ HCCHCHOB&TCJ’IBCKOﬁ u HpOGKTHOﬁ JCATCIIbHOCTH,
IMPOSBJIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUMCKY MCTOIOB PCUHICHUA
MMPAaKTUYCCKUX 3aaq, IPUMCHCHHIO PA3JIMYHbIX MCTOJOB ITO3HAHMA.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBATHCSI B  PA3JIMYHBIX HCTOYHUKAX WHGpopManuu (HAyYHO-TIOMYJIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHNUS, KPUTUIECKH OI[CHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoChl U MPUMEHATh pPA3NUYHBbIE METOJbI HpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3aa4 ONpeAeaEHHOrO TUIIA;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJOTUN u
PAa3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOopMy IpeacTaBiaeHUs] WH(OpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3BIK B KauecTBE CpeJICTBa INpU paboTe C XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3UYecKue M MaTeMaTHYecKUe) 3HAKu U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BBIBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAIJIAIHOCTH.

OBnaneHne YHuuBepCadbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSAMH:

3aaaBaTb BOIIPOCHI oo CYHICCTBY 060y)KZ[aCMOﬁ TEMBI B xXoae Juajiora
W/ U JUCKYCCHH, BBICKa3bIBaThb HWICH, q)OpMYJ'H/IpOBaTB CBOM MPCIIOKECHUA OTHOCHUTCIBHO
BBITIOJTHCHU A HpeI[JIO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C TNPE3CHTAlMCH pPe3yJIbTaTOB ITO3HABATEIHLHON NESTEIBHOCTH, MOIYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, TNPAKTUYECKOW pPabOTHl IO MCCIEAOBAHMIO CBOWCTB H3yYaeMBIX BELIECTB,
peanuzanuu y4eOHOTro IIPOEKTa u dbopmynupoBath BBIBO/IbI



10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHMUI ITyTEM COTTIAaCOBAHUS MO3MIINI B X0/1€ 00CYKICHHUS
1 00OMEHA MHEHUSMU.

OsgilaieHHe YHUBEPCAJIbLHBIMHU PeryaTHBHBIMH J1€CTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYILECTBIATh CBOIO II0O3HABATENIBHYIO JESTEIbHOCTD,
ompezernsist e€ Lenu U 3aJadd, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTU KOPPEKTHPOBAThH
npeularaeMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHUU Y4YE€OHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PElIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYILICCTBJIATE CAMOKOHTPOJIb CBOEH JIesATEIbHOCTU HA OCHOBE CaMOaHaJIn3a U CaMOOICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaxaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUYECKOM COCTABIISIIONICH €CTEeCTBEHHO-HAYYHON
KapTUHBl MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO U
MPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHMX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolIe
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, XUMMYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalIéHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE  00BEM, YITIEpPOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPyNNa, paJuKai, U30Mepus, U30Mepbl, TOMOJOTMUYECKHH P, TOMOJIOTH,
YTIEBOIOPOAbI, KHUCIOPOA U a30TCOJIEpKale COCTUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOESHUS OPTaHUUECKUX
BemecTB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUU S3BIK XUMHHU; MHUPOBO33PCHUYCCKUC 3HAHUS, JICKAIIMUC B OCHOBC IMOHUMAHUA
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUHU, (PAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBC, MOJTYYCHUU U 0€3011aCHOM HCIIOJIL30BAHUH BaXKHEHIITHX OpraHNYCCKUX BCHICCTB B 6I>ITy
Y IPAKTUYECKOM JEeSATEIbHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpHbIC MPU3HAKN MOHATUHN, YCTaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MIPU OMMCAHUMU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JJsl COCTaBJIECHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHEHHMH XMMHUYECKMX pEaKLUi, U3rOTABIMBATh MOJAEIU MOJIEKYJ] OPraHMYECKHUX BELICCTB
JUISL WILTIOCTPALIMK UX XMMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIC)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEUIECTB 1O MX COCTaBy U CTPOCHHUIO K ONPENEIEHHOMY KIacCy/Tpymme COeAMHEHUN
(YrneBolopoabl, KHUCIOPOJ M  a30TCOJACpXNAIIUE COCAMHEHUS, BBICOKOMOJICKYJISIPHbBIC
COeIMHEHUS), JaBaTh UM Ha3BaHusa 1o cuctemarnuyeckoil Homenkiatype (IUPAC), a taxxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOMUJICH,
aleTUIICH, STWICHIVIUKOJb, TIULEPUH, (QeHos, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAs KHUCIIOTa, CTEAPUHOBAsI KUCIOTa, TIIIOKO03a, (DPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIEIATh BUIbI XUMHUYECKOW CBS3M B OPraHHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOKEHHUS] TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIUYECKUE W
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEJACTABUTENCH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, 3TaH, JSTWIEH, NPOMWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJI, ATaHOJI, YTHJICHTJIMKOJb, TJIMIIEPUH, (EHOJI, alleTalbJAeTu/l, MypaBbUHAsI U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHAas KHCIIOTa), HWJLTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUNA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh HCTOUYHUKH YIJIEBOAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIMA Ta3, yroib), cHOCOObl MX MEpPepabOTKM M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB MEpepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYMCICHUS IO XUMHUYECKUM YpPAaBHEHUSIM
(Macchl, 00bEMa, KOJTMUYECTBA HCXOJHOTO BELIECTBA MITH IIPOAYKTa PEaKLIUH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WIX TIPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUSA, MCIOIb3YEMBIX B XUMHU [PH HU3YYECHHM BEIIECTB M XUMHUYECKHUX SIBJICHUM
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XMMHUYECKHUE 3HAHUS ISl IPUHATHS PEILICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUsIX, CBA3aHHBIX
C BEIIECTBAMH U UX MPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBWJja MOJIb30BAHMS XUMUUYECKOW TOCYI0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;



c(OpPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATh XUMHYECKUHA DSKCIEPUMEHT
(mpeBpallleHus1 OpraHU4EeCKUX BEIIECTB [P HAarpeBaHUU, IOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATYypallys OeIKOB PU HarpeBaHUH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHUH C MPABMIIAMHU TEXHUKU O€30MaCHOCTH IIPU 0OpaIeHUH
C BeILIECTBaAaMH U JAOOPaTOpPHBIM OOOPYJOBaHHEM, MPEACTABIATH PE3YJIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peaKkIuii U (OPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3HPOBATh XUMUYECKYI0 HH(POpPMAIUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaluu, UHTepHET U IpyTHXx);

c(OPMHPOBAHHOCTh yYMEHHUH cOOJIOAaTh MpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/ICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXarollel MpUPOJHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
puMepax crnocoObl YMEHBLICHUS U MPEJOTBPAILIECHUS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIA 06yqa101111/1xca C OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3A0POBbsA. YMCHUC IPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHA BCIICCTB U XUMHUYCCKHX HBHGHHﬁ;

JUISL CJICTIBIX M CIIA00BUISANIMX OOYYAFOIINXCS: YMEHUE HCII0JIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nadenwmii JI. Bpaiiis s 3anucu XuMU9IecKux (hopmyot.

11 KJIIACC

HpeI[MeTHBIe PEe3yJIbTaThl OCBOCHUA KypCa <(O6H_Iaﬂ " HEOpTaHU4YCCKasA XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTH MPEACTABICHHUN: O XUMUUECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJTU XUMHH B TIO3HAHUU SIBICHUU TPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS peIIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHUUYECKHMX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJATAIOIINe
MOHTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJTMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKasi  pEIIETKa, THUIbl XUMHYECKUX  PEaKUUW, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKON PEeaKIui, XHMUUECKOe PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS dJEKTPOJIUTUUECKON
auccouranuu, nepuoandeckuil 3akod /. M. MenneneeBa, 3akOH COXpaHEHUsI MacChbl BEILECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUS DHEPTUU NMPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3BIK XMMHWH, MHPOBO33PEHUECKUE 3HAHHUS, JICKAIIUE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUH, (DAKTOJIOTMYECKUE CBEJCHHS O CBOMCTBAX,



COCTaBe, MOJYYEHUH M 0€30M1aCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATUH, YCTaHABIMBAThH
UX B3aHMOCBS3b, MCIIOIb30BaTh COOTBETCTBYIOILME ITOHATHUS IPU ONHMCAHWU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTABJICHUS
bopMys1 BelIeCTB M YpaBHEHMH XHUMHUYECKUX PEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHblE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKMX BeLECTB (yrapHblil ras,
YIJIEKUCIBbIA Ta3, aMMHUak, rameéHas M3BeCTb, HEralléHas W3BECTb, IIUTbEBAs COJa, HMUPUT U

apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONpPENeNATh BaJCHTHOCTh U CTETIEHb OKHCICHHUSI XUMHUECKUX
3JIEMEHTOB B COEJUHEHUSX Pa3IMUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, MOHHA,
MeTaJuIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJIsipHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHMI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIIICKHOCTH HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIJIACCY/TPYIIE COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIDBI, COJH);

cOPMHPOBAHHOCTh ~ YMEHHUH  PACKpBIBaTh  CMBICH  MEepUOAMYEcKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBaTh €ro CHCTEMATU3HMPYIOIIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTb 3JEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUUYECKHX 3J1eMeHTOB 1—4 nepuonos [leprnoanueckoil CUCTEMbl XMMHYECKHUX 2JEMEHTOB [l.
W. MenneneeBa, HUCIONb3ysl MOHATUSA «S-, P-, d-DIEKTPOHHBIE OpPOUTAINY, «IHEPreTUUECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M UX
COEIMHEHUN N0 mepuojam u rpymnmnaM [lepruogudeckoil cucTeMbl XMMUYECKUX JJIEMEHTOB /.
N. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N€HETUYECKOU
CBA3UM MEXKJIYy HEOPIaHMYECKHMMH BEIIECTBAMU C IIOMOIIBI0 YPAaBHEHHHM COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMUMHUYECKHE PEAKIUH MO0 Pa3INuHbIM
OpU3HaKaM (YUCIy U COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENIEHEeN OKHCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YUaCTHIO KaTaln3aTopa);

c(OpPMHPOBAHHOCTh YMEHHM COCTABIISATh YPABHEHUS PEAKIIMN pa3IMYHBIX THIIOB, ITOJHBIE U
COKpaIIEHHbIE YPABHEHUS peaKlMii MOHHOTO OOMEHa, YYUTBIBas YCJIOBHUS, NMPU KOTOPBIX ITU
peakuuu UIyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, IOATBEPKAAIONINE KaueCTBEHHBIH
COCTaB pa3JIM4YHBIX HEOPraHWYECKUX BEILECTB, PACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOLIME B BOAHBIX PaCTBOPaX HEOPTAHUYECKUX BEILECTB;



c(OpMUPOBAHHOCTh YMEHHMH pPaCKpBIBaTh CYHUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii TOCPECTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(OpPMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEaKIH OT
pasIn4HbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOr0 PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEePHU30BaTh XUMHUYECKHIE MTPOIECCHI, JIeKaIlUe B OCHOBE
NPOMBIIIUICHHOTO TOJYYEHHUsI CEpHOH KHCIOTHl, aMMHaKa, a Takke COOPMHUPOBAHHOCTD
HpeI[CTaBJ'IeHI/II;'I 00 06H_[I/IX HAaYUYHBIX NPHUHOHUIIAX W 3KOJIOTMYCCKUX Hp06neMax XUMHNYCCKOI'O
IPOU3BO/ICTBA;

Cq)OpMHpOBaHHOCTb YMCHI/Iﬁ MNpOBOAWUTL BBIYHCIICHHUA C HCIOJB30BAHHUCM TIOHATHA
«MaccoBas JI0JI1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUH Ta30B NPH XUMHYECKUX
peaknusaxX, Macchl BEIIECTBA UM 00bEMA Ia30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIJIOBOrO 3P (PEKTa peakluy Ha OCHOBE
3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAIICHUS M COXPAHEHHS SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHI COONIONATH MpaBHia IOJIb30BAHUS XMMHUYECKOU MOCYIOU U
71a00paTOPHBIM 000PYZOBAaHHUEM, A TAKXKE IPaBHJIa OOPAIEHNUS C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHMSMHU I10 BHITTOJHEHUIO Ta00PaTOPHBIX XUMHUYECKHX OTIBITOB;

Cq)OpMHpOBaHHOCTI) yMeHI/If/'I IJIAHUPOBATb U BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nmoXkeHne TEpPOKCHIAa BOJOpPOJAa B NPUCYTCTBUHM KAaTallM3aTopa, OIPEICIICHHE Cpellbl
PAaCTBOPOB BCUICCTB € MOMOIIBIO YHUBCPCAJIIbHOI'O MHAUKATOPA, BIUAHUC pPa3JINIHBIX (baKTOpOB
Ha CKOPOCTh XMMHYECKOW PpEaKIWH, PEaKlUH HOHHOro OOMEHa, KayeCTBCHHBIC pPEaKkIMy Ha
cynb(dar-, kKapOOHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agad mo TtemMam «Metamiby U «HemeTamib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, NTPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO 3KCIepUMeHTa B (opMe 3amuCH YpPaBHEHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3MPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yYMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
IIOBECACHHUS B 6I>ITy u Tp}U]OBOf/i ACATCIIBHOCTU B INECIAX COXpPAaHCHUSA CBOCro 3J0pOBbA H
OKpY’Karollel NpUpOAHOM Cpelbl, 0CO3HAaBaTh OMACHOCTb BO3JEHCTBHS Ha JKUBbIE OPraHU3MbI
OmpeNeNIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHaTs Ha mpuMepax CcrocoObl
YMEHBUICHHUS U NPEeIOTBPAILEHHs UX BPEJAHOTO BO3CHCTBUS HAa OpraHU3M YellOBeKa;

JJIsA 06yanOH_II/IXCH C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJIaX MO3HAHUS BCIIECCTB U XUMHNYCCKUX HBHGHHﬁ;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHMe pa3/ie/oB U TEM IPOrPaMMBbI KosmyecTBo 4acoB JJ1IeKTpOHHBIE (1M POBLIE)
n/m Bcero|| KonTposbHBIE [IpakTHUYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI
|Pa3,ae11 1. TeopeTHyecKkue 0CHOBbI OpraHU4eCcKoOi XMMUHU |
1.1 ||[IpegmeT opraHM4YeCcKOW XUMUH. TeopUus CTpoeHUs 3
opraHuyeckux coeguHeHu A. M. Bytsieposa
|I/IToro 110 pa3jeny H 3 H |
|Pa3/1eJ1 2. YrieBoa0poabl |
|2.1 ane,ILEJIbeIe yIJIEBOJ0PO/bl — aJIKaHbI H 2 H H H |
2.2 ||HenpepesbHble yriieBoJ4OPO/bl: aJIKEHbI, aJIKaJUeHbI, 1
aJIKWUHBI
|2.3 HApOMaTI/I‘JECKI/Ie yTJIEBOJ0PO/IbI H H H H |
2.4 |[[IpuposHbIe UCTOYHUKHU YyIJIEBOLOPOJOB U UX 1
nepepaboTka
|I/ITOI‘0 10 pasjeny H 13 H
|Pa3,aeJ1 3. Kuciaopoacoaepxauiue opraHu4eckKkre coeUHEeHUs
|3.1 HCI‘II/IprI. deHon H 3 H H H
|3.2 HAnbaern,qu. Kap6oHoBbie Kuca0Tbl. C/103KHbIe 9QUPEI H 7 H H 1 H
|3.3 HYFJIeBoAbl H 3 H 1 H H
|I/ITOI‘O 110 pasjeny H 13 H

|Pa3/1e11 4. A3oTcoaepxKauye opraHmyecKue coeJuHeHus

|4.1 HAMI/IHbI.AMI/IHOKI/ICJIOTbI. Besiku H 3 H

|I/ITOI‘O 110 pa3jeny H 3 H

|Pa3/1e11 5. BbICOKOMOJIEKYJISApHbIE COeJUHEeHUs

5.1 |[lnactmaccel. Kayyyku. BosokHa 2




Ne HavmMmeHoBaHUe pa3zesioB U TeM IPOrpaMMbl ‘ KosinuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KonTposbHBIE [pakTHUYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

|I/ITOF0 110 pasjeny H 2 H |
IOBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 34 | 2 [ 2 [ |
11 KJIACC

Ne HanMeHOBaHMe pa3ziesioB ¥ TEM IPOrpaMMbl ‘ KosinyecTBO 4acoB ‘ JdyieKTpoHHbIE (UPPOBLIE)

n/m Bcero|| KontposbHble || IlpakTuueckue oGpasoBaTesbHbIe Pecypchbl

paboThI paboThl
|Pa3,ue11 1. TeopeTnyecKue 0CHOBbI XMMHH |
1.1 ||CtpoeHue aToMoOB. [lepruoguyecKuil 3aKOH U 3
[lepuoauyeckasa cucreMa XUMHUYECKUX 3JieMeHTOB /1. U.
MeHpeneeBa

|1.2 HCTpoeHI/Ie BellecTBa. MHOroo6pasue BellecTB H 4 H H H |
|1.3 HXI/IMI/I‘{GCKI/IG peakiuu H 6 H 1 H 1 H |
|I/ITOI‘0 10 pasjeny H 13 H H H |
|Pa3,ae11 2. Heoprann4yeckass XMuMHus |
|2.1 HMeTaJIJIbI H 6 H H H |
|2.2 HHeMeTaJIJIbI H 9 H 1 H H |
|2.3 HCBHBB HeopraHUu4eCcKUX U OpraHu4ecKux BelecTB H 2 H H H |
[Hroro no pazaeny L17 | H H |
|Pa3/1e11 3. XuMus M )KM3Hb |
|3.1 HXI/IMI/IH Y KU3Hb H 4 H H H |
|HTororu)pa3aeﬂy H 4 H
IOBILEE KOJIMYECTBO YACOB M0 IPOTPAMME | 34 | 2 [ 3 [ |

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC




Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIEeKTpOHHbIE IUPPOBbIE
n/n Bcero|| KonTposbhble || MpakTuueckue || H3Y4eHUs ob6pa3oBaTesIbHbIE PECYPChl
paboThI paboThI

1 [IpeaMeT opraHuYecKOr XMMHUH, €€ BOSHUKHOBEHHUE, 1

pa3BUTHE U 3HAYEHUE
2 Teopus cTpoeHUs1 OpraHUYeCcKUX coeMHeHUn A. M. 1

ByTJsiepoBa, eé OCHOBHbBIE [10JI0KEeHHUA
3 [IpeacTaBaeHue 0 KaacCUPUKALIMU OpTraHUYeCKUX 1

BellecTB. HoMeHk/1aTypa (cucTeMaTUdeckas) v

TpUBUAJIbHbIe HA3BaHUA OPraHUYeCKHUX BelleCTB
|4 HAJIKaHbI: COCTaB ¥ CTPOEHHE, FTOMOJIOTUYECKHUH pAJL H 1 H H H H
|5 HMETaH Y 3TaH — NPOCTeHIlHe NpeJCTaBUTEM aIKaHOB H 1 H H H H
|6 HA.IlKeHbI: COCTaB U CTPOEHHeE, CBOMCTBA H 1 H H H H
7 JTHUJIEH U IPONUJIEH — NPOCTENILINE NPeiCTABUTENN 1

aJIKeHOB
8 [IpakTuyeckas pabora N2 1. «[lonydyeHue sTuieHa U 1 1

V3y4eHue ero CBOUCTB»
9 Ankaguensl. Bytaguen-1,3 u meTunbytaaues-1,3. 1

[loslyueHHEe CHHTETHUYECKOT0 Kay4yKa U Pe3HUHbI
10 ||/AnKHHBI: COCTAaB U 0COOEHHOCTH CTPOEHUS, 1

rOMOJIOTHUYECKUH psl. AlleTUJIeH — NPOCTEUILIUN

NpeJiCTaBUTe b AJIKUHOB
|11 HBbI‘-II/ICJIeHI/IH 110 YPaBHEHHUIO XMMHUYECKOU peaKIuu H H H H H
|12 HApeHbI: 6eH30J1 ¥ TOJ1y0J1. TOKCHYHOCTb apeHOB H H H H H
13 |lFeHeTHuyeckas CBA3b yraeBOLOPOJ OB, IPUHAAJIEKALUX

K pa3JIMYHbIM KJlaCCaM




YKUPOB

Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIEeKTpOHHbIE IUPPOBbIE
n/n Bcero|| KonTposbhble || MpakTuueckue || H3Y4eHUs ob6pa3oBaTesIbHbIE PECYPChl
paboThI paboThI
14 |lIpupoaHble KICTOYHUKH YTJI€BOA0PO/0B: IPUPOAHbBIN 1
ra3 v nonyTHble HeQpTAHbIE Ta3bl, HePTb U NPOJLYKTHI eé
nepepaboTKU
15 |lIpupofiHble UCTOYHUKHU YI1€BOA0POA0B: IPUPOJHbBIN 1
ras v nonyTHble HeQTsAHbIe ra3bl, HePTh U MPOAYKTHI €é
nepepaboTKu
|16 HKOHTpOJIbHaH paboTa 110 paszesy «YTrJeBoA0pObI» H 1
17 |[[lpesenbHble 0HOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJI.
BopopozHas cBA3b
|18 HMHoroaTOMHbIe CIUPTBI: 3TUJIEHIJINKOJIb U IJINLePUH H
19 ||®eHous: cTpoeHUE MOJIEKY Ib], QU3UYECKHE U
XUMHYEeCKUe CBOMCTBA, IPUMEHeHNUe
|20 HAJIbﬂeI‘I/IAbI: dbopmanbaerua u aneTanbaerus. AieToH H
21 ||OpHOOCHOBHBIE NIpe/ie/ibHble KAPOOHOBBIE KUCJIOThI:
MypaBbHHas U YKCyCHas
22 |[llpakTryeckas paboTta N2 2. «CBoiicTBa pacTBOpa 1 1
YKCYCHOU KHUCJIOTBI»
23 ||CTeapuHOBas U 0JIeMHOBAs KUCJIOTHI, KaK 1
npeJCTaBUTEH BbICIIMX KAPOOHOBBIX KUCJIOT
24 |[Mbl1a KaK COJIM BbICIIUX KApOOHOBBIX KMCJIOT, UX 1
Mololllee IeCTBUE
25 ||CnoxHble 3¢UPBI KaK MPOU3BOJHbIE KAPOOHOBBIX 1
KUCJOT. ['MAPOIN3 C/10KHBIX 9QUPOB
26 |XKupbl: ruApoIK3, IPpUMeHEHHE, GUOJIOTHYECKast POJIb 1




COQ/I[I/IHeHI/If/’I I10 IrpyIImnaMm 1 rnmnepruogaM. 3HavyeHHe nepuoandeckoro

Ne Tema ypoka KosinyecTBO 4yacoB ‘ Jara JJIEeKTpOHHbIE IUPPOBbIE
n/n Bcero|| KonTposbhble || MpakTuueckue || H3Y4eHUs ob6pa3oBaTesIbHbIE PECYPChl
paboThI paboThI
27 |[YrneBoabl: coCcTaB, Kaaccupukanus. BaxxHenmue 1
npeJiCTaBUTeJIN: [JII0K03a, PPYyKTO3a, caxapo3a
|28 HKanMaJI Y 1|eJIJ110J103a KaK NPUPOJHbIE OJIUMEPDI ‘ H H H H |
29 |[KoHTpoJsibHas paboTa o pasaeny 1
«Kucnopogconepxaire opraHu4ecKue coeJUHeHUs»
|30 HAMHHbI: MeTHJIAMUH U aHUJIUH H H H H H |
31 |[AMMHOKHUCJIOTHI Kak aM$OTepHblE OpraHuyecKre
coeJMHEHUS, UX bHoJiorndeckoe 3HaYeHue. [lenTuzbl
32 |besiku Kak npyUpoAHbIe BBICOKOMOJIEKYISIPHbIE 1
coeJMHEeHUS
33 ||OcHOBHBbIE NOHATHUA XUMHUU BbICOKOMOJIEKYJIAPHBIX 1
coeJMHEHUH
34 ||OcHOBHbIE METO/bl CHHTE3a BBICOKOMOJIEKYJISPHBIX 1
coeguHeHUH. [lnacTMaccel, kaydyyku, BOJIOKHA
|OBLIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 34 | 2 [ [ |
11 KJIACC
Ne Tema ypoka ‘ KosinyectBO yacoB ‘ Hata JyIeKTpOHHBIE IUPPOBBIE
n/m Bcero|| Koutposbhble || [TpakTuueckue || H3Y1EHNA obpasoBaresbHble
paboThI paboThI PECYpChI
|1 HXHMquCKHﬁ 3JIeMeHT. ATOM. JJIeKTPOHHAs KOHPUTypaLUsi aTOMOB H 1 H H
2 | llepuoaryeckuii 3akoH U [lepuoiuyeckasi CHCTeMa XUMHUYECKUX 1
aneMmeHTOB /I. 1. MeHpesieeBa, Ux CBA3b C COBpeMEeHHOM Teopuen
CTPOEHUSsI aTOMOB
3 ||3aKOHOMEpHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX 1




Ne Tema ypoka KosindectBO 4acoB Hata JJIeKTpOHHbIE UPPOBBIE
n/n Bcero| KouTposbnsble || pakTudeckue || H3YIEHHA obpasoBaTesbHbIe
paGoTHI paGoTHI pecypeebl
3aKOHA U CUCTeMbl XUMHUYeCKHUX 3jieMeHTOB /.. MeH1esieeBa B
Pa3BUTHU HAYKH
4 ||CTpoeHue BelllecTBa. XUMUYECKasI CBSI3b, €€ BHU/IbI; MEXaHU3MBbI 1
06pa3oBaHUs KOBaJIEHTHOM CcBsI3U. BogopoiHas cBa3b
5 ||BaJIeHTHOCTb. JJIEKTPOOTPUILIATENBHOCTh. CTENEHb OKUC/IEHHUSI. 1
BeliecTBa M0JIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS
6 |[loHATHE O AMCIIEPCHBIX CUCTEMaX. UCTUHHBIE U KOJLJIOUHbIE 1
pacTBopbl. MaccoBas [10/1s BellleCTBA B pacTBOpe
7 |[Knaccudukaius ¥ HOMeHKJIaTypa HEOpraHU4YeCKUX CoOeTMHEHU . 1
['eHeTHYecKasi CBSI3b HEOPraHUYECKHUX BEIECTB, PA3JIMYHbIX KJIACCOB
8 |[Knaccudukanus XMMUYECKUX peaKliuid B HEOpraHUYeCKOU U 1
OpraHWYecKol XMMHU. 3aKOH COXPaHEHUSI MACChl BEIECTB; 3aKOH
COXpaHeHHUs Y NpeBpalleHHUs] SHEPTUH MPU XUMHUYECKUX PeaKI[UAX
|9 HCKopOCTb peakuuu. O6paTHMble peaKliMi. XHMHYECKOe paBHOBECHE H 1 H
10 |llpakTuyeckas padota Ne 1. «BiusiHUe pa3iMYHbIX GaKTOPOB Ha 1 1
CKOPOCTb XMMHYECKOU peaKIuu»
11 |[9nekTposiMTHYecKas Auccouuanus. [loHaTHE 0 BOAOPOJHOM 1
nokasateJie (pH) pactBopa. Peakuiuu noHHoro oomeHa. F'naposius
OpraHWYecKUX U HeOpraHHU4YeCKUX BeleCcTB
12 ||OKHCIMTENIbHO-BOCCTAHOBUTE/IbHBIE peaKIuu. [loHsATHE 00 1
3JIEKTPOJIM3€e PaCIJIaBOB U PaCTBOPOB CoJIeH
|13 HKOHTpOJIbHaH paboTa no pasgeiny «TeopeTHieckre OCHOBbl XUMUU» H 1 1 H
14 |[MeTaJbl, UX MoJioXkeHHe B [lepruouyecKoit cucTeMe XHMHUYECKUX 1
asieMeHTOB /I. U. MeHiesieeBa 1 0COGEHHOCTH CTPOEHHUST aTOMOB.
O6ure prsuyeckre CBOMCTBA METAJIJIOB




Ne Tema ypoka KosindectBO 4acoB ‘ Hata JJIeKTpOHHbIE UPPOBBIE
n/n Bcero| KouTposbnsble || pakTudeckue || H3YIEHHA obpasoBaTesbHbIe
paGoTHI paGoTHI pecypeebl

15 ||CnuiaBbl METAJJIOB. JJIEKTPOXUMUYECKHUH PSJL HAPSXKEHU N 1

MeTaJlJIOB
16 |XumMH4YecKre CBOMCTBA BaKHEUIINX MeTA/IJIOB (HAaTPpUH, KaTHH, 1

KaJIbLIU{, MarHuy, aJlOMUHUMN ) U UX COeIUHEHUU
|17 HXI/IMI/I‘{eCKI/Ie CBOMCTBA XpOMa, Me/IU M UX COeIUHEHUH H 1 H H H H |
|18 HXI/IMI/I‘[GCKI/Ie CBOMCTBA LIMHKA, >KeJie3a U UX COeJUHEHUN H 1 H H H H |
19 |[IpakTuyeckas pa6ota Ne 2. "PemeHue skcnepMMeHTalbHbIX 3324 1 1

no TeMe «MeTasabI»"
20 |HemeTasibl, ux noJsioxkeHue B [leprondeckoi cucreMe XMMU4eckux || 1

asniemeHTOB /I. U. MeHpiesieeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB
21 ||®usuyeckure CBOMCTBA HEMETAJIJIOB. AJIJIOTPONMS HEMETAJLJIOB (Ha 1

npuMepe KUcJa0po/a, cepbl, pochopa u yriepona)
|22 HXHMW{eCKHe CBOMCTBA raJioT€HOB, Cepbl U UX COeJUHEHUI H 1 H H H H |
|23 HXI/IMI/I‘-IeCKI/Ie CBOMCTBA a30Ta, pocodpa 1 UX COeJMHEHUH H 1 H H H H |
|24 HXHMW{eCKHe CBOMCTBA yI/1€po/ia, KpeMHUS U UX COeJJUHEHU I H 1 H H H H |
|25 HHpI/IMeHeHI/Ie BaKHEWILUX HEMETA/LJIOB U UX COeJUHEHU I H 1 H H H H |
26 ||O6006LIEeHHEe U CUCTeMAaTHU3aluda 3HaHUH o TeMe «HeMeTaslib». 1

BbluuMciieHUs 10 YypaBHEHUSM XUMUUECKUX PEaKLUN U

TePMOXUMUYECKHE PACYETHI
27 |llpakTruyeckas paboTta Ne 3. «PelneHue 3KCcliepuMeHTaJIbHbIX 3a/ja4 1 1

no teMe "HemeTasnibr"»
|28 HKOHTpOJIbHaH pa6oTa no teMaM «MeTasibl» U «HeMeTas1bI» H 1 H 1 H H H
29 |HeopraHuyeckue U opraHu4yeckue KucjaoThel. Heopranuieckuve u 1

OopraHuYecKue OCHOBAaHHUSA




Ne Tema ypoka KosindectBO 4acoB Hata JJIeKTpOHHbIE UPPOBBIE
n/n Bcero| KouTposbnsble || pakTudeckue || H3YIEHHA obpasoBaTesbHbIe
paGoTHI paGoTHI pecypeebl
30 |[AMdoTepHbIe HEOPraHUYeCKHe U OpraHUudecKre CoeIuHeHH . 1
['eHeTHYecKad CBA3b HEOPraHMYECKUX U OpraHUYeCKUX BelleCTB
31 |[Posib XUMHH B 06eCriedeHUH 3K0JIOTUYeCKOM, 3HEPTeTHYECKOU U 1
NUILEBOM 6€30MaCHOCTH, PA3BUTHUU MeIUIUHbI
32 |[[IpeactaByieHUs1 06 OGLIMX HAYYHBIX TPUHIMIIAX TPOMBIIIJIEHHOTO 1
NO0JIy4YeHUs BaXKHEUIINX BELEeCTB
|33 H‘leJIOBeK B MHpe BellleCTB U MaTepHaJIoB H 1 H H H H |
|34 HXI/IMI/IH Y 3[10pOBbe YesI0BeKa H 1 H H H H |
lsef 2 | 3 | |

|OBH_IEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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