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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ysibTaraM OCBOCHUs (penepalibHOi 00pa30BaTEeIbHOM MPOTPAMMEBI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCy1apCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannn, pealu3yroux OCHOBHbIE
00pa3oBareyibHbIe MPOrPaMMbl, U OCHOBHBIX MOJ0XKeHUM «CTpaTeruu pa3BUTHUsI BOCIIUTAHUS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacmopsikenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3paboTKe MporpaMMbl 0 XUMUH, K ONIPEACNICHUIO 00I1Iel cTpaTeruu
00y4YeHUs, BOCIUTAHUS ¥ PA3BUTHUSI OOYYAIOIIUXCSI CPEICTBAMHU yU4COHOTO MpeaMeTa «XUMUsD
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIENTyalbHble nojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TPUPOJII, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KyJIbTYphI YEIOBEKa, a
TaK)Ke SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peammsyercst xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs CpeCTBAMH yU4eOHOTO IpeaMeTa « XUMUs», COJAepKaHNue U TOCTPOCHHUE KOTOPOTO
OTpeNieJIECHbl B MPOrpaMMe MO XUMHUU C Y4€TOM CHelu(UKU HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUM TIPUPOJIBI U B MAaTEPUAIBHON KU3HU OOIECTBA, a TAaKXKe ¢ YUETOM OOIIUX Iene U
NPUHLIMIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CpETHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KyJabTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALMOHAILHOTO HAy4YHOT'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTAaBICHUS
00 OKpYy’KarolleM MHUpe KakK O €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOPoe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIeCTB, UX CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSMU MPUMEHEHUSI.

TecHo B3auUMOACHCTBYS C APYTUMHU €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMIIEMOM
YacThI0 MHUPOBOHM KYyJIBTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEUTHOTO TPYJAa U KU3HH KaXkJIOTO
wieHa oOmiectBa. CoBpeMeHHass XHMMHUS KaK HayKa co3ujaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTHIl HalpaBleHa Ha pelIeHHe TIOoOATbHBIX TPOOJIIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
3/10pOBBA.

B coorBercTBUM C OOmMMM IeNIIMU M NPUHIUIAMH CpeJHEro oOuiero oodpazoBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypPOBEHb N3YUYCHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsromuMH  TpeaMeTa «XUMUsD» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI MO HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM
3HAHWI U3 001eH XUMHH) ¥ OpraHndeckoi xumMun. GopmMupoBaHre JaHHON CHCTEMBI 3HAaHUH MTPU
W3YYCHHUU TIpeaMeTa 00ecrednBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIINX MOHATHN, 3aKOHOB M TEOPHI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OOmiast 1 HeopraHuuecKas
XUMHS» cPOopMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yu4eOHOro Martepuajia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHUHU BEUIECTBA
paccMaTpUBAIOTC HA YPOBHE KIIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUN O CTPOCHUM BEIIECTB.
CeeneHus 00 m3ydaeMblX B Kypce BELIECTBaX HAIOTCA B PAa3BUTHM — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4ecKkoil XMMHHU TMOIYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOIMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUsi B IpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHMUYECKUH Marepuan u
(akToJIOrMYECKrEe CBEACHHS O BEUIECTBAX U XMMHUUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XMMHUsS» OOyUaIOIIMMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOIMYECKUX TMO3UILIMM,
riy0Xe MOHATh UCTOpPUYECKOe H3MEHeHHE (YyHKIMHM 3TOro 3akoHa — OT oOoOiaromiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 wm 11 KiaccoB 2ieMEHTaMM  COJEp)KaHUSA, MMEIOIINUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHON U
MPAKTUYECKON JEsTebHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBa)KE€HUS K IMPOILECCY
TBOpPYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHSTh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTyalIbHbIX U 3KCIEPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHMsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTraHMYECKOI0 M OPraHWYeCKOro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMUYECKUX MpoOJeM, a Takxke ImpobiieM cOepeskeHus
HEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane perenus 3aja4 BOCIUTAHUS, pa3BUTHS U COLIMATN3ALUU 00yJarOIIUXCs IPUHSATHIE
IPOrpaMMOMl MO XUMHHM TNOAXOABI K ONPEIEICHHUIO COJEpKaHUS U TIOCTPOEHHUS IpeAMETa
pelycMaTpuBaloT (OPMUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX JACWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUI1 PaA3IMYHBIX BUAOB JEATEIBHOCTH: pEUIeHUs MpoOsieM, TNOWCKA, aHalu3a WU
o0paboTku uHPOpMaIUK, HEOOXOIUMBIX JJsi NPUOOpPETEeHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATENIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CpEHEro o011ero oopa3zoBaHus, P ONPEIEICHUN COIEPKATENbHON XapaKTepUCTUKU
LelNed W3y4eHHs IpeIMeTa HalpaBlICHUEM IEPBOCTENICHHONM 3HAYMMOCTH TPaJWLAOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMMHYECKOW HAyKHM Kak o0JaCTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECCKOU IEATEIBHOCTH YEIIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOHI
KylbTypbl. C METOAMYECKON TOUYKHM 3pPEHMsI TaKOM MOJAXOJ K OINPEAEICHHUIO LEeNed U3yuyeHus
IIpeIMeETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IJIABHBIMM LIEJIIMHU HU3Y4YEHHUS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK Ba)KHEHINEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KApTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIEC MOHSITHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUHM XHWMHHU, OCBOCHHUE SI3bIKa HAayKd, YCBOCHHE WU
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakiuid, HeOOXOMUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA H CIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/1a4 U3y4eHHus MpeaMeTa B
mporpamMme 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU ITPUOPUTETAMU B
cucTeme cpeaHero odmiero oopaszoBanus. CerofHs B MPenoJaBaHuU XUMHH B OOJIbIICH CTEIIEHU
OTAAETCS MPEANOYTECHUE MTPAKTUUECKOU KOMIIOHEHTE COJIEp KaHUsl 00yUYeHUsI, OPUECHTUPOBAHHOM
Ha TOJTOTOBKY BBIMYCKHHMKa OOIIe00pa30BaTeIbHONW OpraHU3alluu, BIaJCIoNIero He Habopom
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMCHHSIMH aKTHBHOTO
MOJTyYeHHUsl 3HAHUN U IPUMEHEHHS X B PEaTbHON KU3HU JJIsl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ »TUM TpH H3yYCHHH TNpeaMeTra «XHUMHsS» JIOMUHUPYIOIIEE 3HAaYeHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

aJanTanys 00yJaronuXxcs K YCIOBHSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHUE
MHTEJJIEKTYyallbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caMo00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dopMupoBaHHe Yy O0OyYaroIIMXCSl KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIIeHUs Mpodiem,
MOUCKA, aHaimu3a W o00paboTku uWH(OpMAINMK, HEOOXOIUMBIX [JIi TMPUOOPETEHUS] OIBITA
JeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX MPOIECCOB
Ha OpraHu3M YEeJIOBEKA U MPUPOJHYIO CPEdY;

pa3BUTHE MO3HABATEIIHLHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHallu3a Y4eOHOM U Hay4IHO-TIOMYJIAPHONM HH(DOPMAIIUY XUMHUYECKOTO
COJIepKAHUS;

dbopMUpOBaHUE U Pa3BUTHE y O0YUAIONIUXCS ACCOIMATHBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0yUJaIOMIUXCs YOKAEHHOCTH B TYMAaHUCTHIECKOM HAITPABICHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHHH TJIO0ANBHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOAONOIL30BAHUS,
MOTIOJIHEHUSI YHEPTeTHYECKUX PECYpCOB M COXPAHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYUYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PEIIEHUI B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM mmaHe cpemaHero oOmero oopa3oBaHUs MpPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeaMETHON 00macTn « ECTeCTBEHHO-HAYYHBIE TTPEMETHD.

OO61ee yuCiIO YacoB, OTBEAEHHBIX U U3YUYEHUS XMMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmrero oopazoBanusi, coctaBiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Hememno), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuajaoB. Teopusi CTpoeHusl opranudeckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOIOrHUs,
n3oMepus. XUMUYeCKas CBS3b B OPraHMYECKUX COCIUHEHMX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o KaccupUKAIKI OPraHUnYECKUX BenlecTB. HoMeHki1aTypa opraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX MTPEeICTaBUTENEN KIIaCCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB U UX NPEBPALLlEHUIN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
[IPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOTMYecKHi psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTEIN ATKaHOB: (PU3HYECKHEe U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeLLeHHsI K TOPEHUs]),
HaXO0XJIeHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIMHU, OKUCIICHHS U OJIMMEpH3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBOiicTBa (peakuus noaumepusanun). [lonyuenne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKHE CBOMCTBA
(peakuuu ruIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THApaTallK, TOPEHMS), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBOHCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYUYEHHE M IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUMpo8aHus), noiyueHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmonyTHble HE(TAHbIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepaboTKu He(TH: EPEroHKa, KPEeKHHT (TepMHUECKUi,
KaTtaauThuueckuit), muponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX MpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOYKThI €ro NepepadboTKy.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPaloThI:
MIOJTy4Y€HHUE ITUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Boruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEILECTBA WIIM MPOILYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOIO
U3 UCXOJHBIX BEILECTB WIIH IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xaiue oprannyecKkue coeIMHEHUs

[IpenenbHple ONHOATOMHBIE CHUPTHI. METaHON W 3TAHON: CTpOEHHE, (U3WYECKHEe U
XMMHYECKHE CBOICTBA (pEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




npuMeHeHue. BogopoaHbie cBsI3u MeX Ay MOJIEKyJaMH cIUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHI. OJTWICHIVIMKOIb U TIULEPUH: CTpOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiulepuHa U
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD (peHOoIa.
[Tpumenenue penona.

Anpaeruapl U kemownwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIE KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
cTpoeHue, PU3nUYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE I KJIacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNyueHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia Kak COJIM BBICIIUX KAPOOHOBBIX KHCIOT, UX
MOIOILIEE NEUCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

YrneBoabl: cocTas, KiaccupuKanus yriaeBo10B (MOHO-, TU- U Moucaxapusl). [ mroko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. @oTocuHTe3. PPyKTO3a KaK H30MEP IITIOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYEeCKHe CBOMCTBA KpaxMaia (TIpoin3, KadeCTBEHHAs PEakItsl ¢ HOJ0M).

OKCHepUMEHTAIbHBIE METOJAbl W3YUYEHMs] BEIIECTB U MX IPEBpalleHM: NpOBEACHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIu OJHOATOMHBIX CHUPTOB (OkucieHne d3TaHona okcugoMm wmenu(ll)), mMHOroaTOMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugapokcuaom meau(Il)), ampaeruoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbluucienuss 1o ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO
U3 NUCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nueckue U XuMHUYecKue
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormueckoe 3HaueHHWE AMHMHOKHCIIOT.
ITenTuaer.

benku kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIU3, JEHATypaIus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKcrepUMEeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOJrofeHue u
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHWU, I[BETHHIC
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe cOeUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alUH, CPeaHss MOoyeKyispHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALIUS U TOJIMKOHICHCALIMSL.

DKCrepuMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
00pa3iaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBSI3€ IPU M3Y4YEHHMM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1e ecTecTBEHHO-HAayyHbIE IIOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEPUOAUYHOCTh, HAOIIOJACHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, 3HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

Bbuonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHousorust: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHM, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MAaTEPHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTrnyeckue 0CHOBbI XUMHHU

XuUMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs OOOJIOYKA.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemMeHTsl. OcoOOeHHOCTH
pacmpeieieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyeckoro 3akoHa u [lepuoamyueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. 1. MenzaeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CJIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMNoJIsipHasl W TOJSpHAas, WOHHAs, MeTauinueckas). MexaHu3smMbl oOpa3oBaHHs KOBaJEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHuuecknx coeinHeHnii. HomMeHkIaTypa HEeOpraHn4ecKux BEIIeCTB.
['eneTnueckas CBSI3b HEOPTAHUYECKUX BEIIECTB, MPUHAIICKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pas3nyHbIX (pakTopoB. OOpaTHMBIC pEaKIUH.
Xumuueckoe paBHOBecHe. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnekrponuTnueckas auccoruanus. CunbHble M crnadblie 37eKTpoiauThl. Cpema BOIHBIX
pPacTBOPOB BEIIECTB: KUCJIAsl, HEUTpaIbHasl, IIETOYHAs.

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB M MX IPEBPALICHUMN: JEMOHCTPALIUS
tabnuiy «llepuognueckas cucrtema xumuyeckux siaeMentoB J[. M. MenpgeneeBa», u3ydeHue
MoJiele KPUCTAJUIMYECKUX pPelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3fioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOIIBIK YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKLI».

Pacuérnbie 3a1aun.

PacuéTpl M0 ypaBHEHUSAM XMMHUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JIS1 BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxxenue HemetaiuioB B [lepruoandeckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpOEHUS aToMOB. Du3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTpOnUs HEMETAUIOB (Ha MPUMEpPEe KUCIOPoia, cepsl, hocdopa U yriieposa).

XUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne metaiuioB B [lepuoguueckor cUCTEME XUMMHUYECKUX 3JIEMEHTOB /l.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAJLJIOB.

XYUMUYECKHE CBOMCTBA BaXKHEWIIMX METAIJIOB (HATPUH, Kaiuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mmue crocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TEXHHKE.

DOKCIepUMEHTAIbHBIE METOJbl HW3YUYEHHUS BEIIECTB U HX TMPEBPALICHUN: HU3YUCHHUE
KOJUTEKIIUU «MeTasibl U CIUTaBbl», 00pa3lioB HEMETAIUIOB, PEUICHHE SKCIIEPUMEHTANBHBIX 3a/ad,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHUIA ATIOMUHHUS C PAaCTBOPAMH KHUCJIOT M LIEN0YEH, KAUeCTBEHHbIE PEaKLUU Ha KaTHOHbI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMa, KOMMUECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMH, €CITH OJTHO M3 BEIIECTB UMEET MTPUMECH.

XuMuA 4 KU3Hb

Ponp xumMuun B 00€CTICUEHHH YKOJIOTHYECKOM, YHEPTETUUECKON U MTUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBnenus 06 0OMUX HAYIHBIX TPUHITUTIAX TPOMBITIUICHHOTO TIOJTYYCHHS BAXKHEUIITUX
BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIINE CTPOUTEIBHBIC MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MpaBHJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENaparToB,
npaBuiia 6€30MaCHOTO UCIOIb30BaHMs MpenapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexmpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU W3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xiacce OCyIIECTBIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK W MOHSATHM, SBJISIOIUXCS CUCTEMHBIMH Uil OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.



OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaLUs, MEPUOIUIHOCTh, HAOIIOJACHHUE, SKCICPUMEHT, MOJCIHNpPOBAHUE,
U3MEepeHue, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIMUYUHBI U €IMHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHOMorust: XUMUYECKast MPOMBIIIIIEHHOCTh, METAJUTYPI'Hsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJoB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJICTBO, numeBast IMPOMBINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCpHajoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPe3yJibTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpeAHero ooIero oopazoBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U MIPEAMETHBIM).
HayuHo-meTronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJIbTATOB OCBOCHHUS MPeIMETa « XUMUsD» Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEICHBI
CJIETyIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHUIO;

LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaaULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMHU LEJOCTHOM CUCTEME XHMHUYECKOIO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH >KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHMS NpeIMeTa « XUMHSD» JOCTUTAlOTCs B €IMHCTBE y4eOHOM
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMHM, COIIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOrO TI'pa)<IaHCKOro OOIEeCTBa,
INPUHATHIMU B OOLIECTBE HOPMamH M MpaBUIaMM MOBEJCHUS, CIIOCOOCTBYIOIIKMMHU IpoLieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yUaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIBHOM U IPAKTUYECKOH AEATEIBHOCTH 00YYAIOIIUXCS [0 peaTu3allui IPUHATHIX
B 0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHNUSI O COIMAIBbHBIX HOpMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M IMO3HABATEIbHBIX 33124, BHIMTOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI IpYTUX
IpY aHaJIN3€ pa3IMYHBIX BUJOB yUEOHOM NesATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUH;

yBa)KEHHUsI K IpOIEcCy TBOpYECTBA B 0OOJACTH TEOPUHM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh Pe3yJIbTaT [UIMTENIbHBIX HAOJIIOJIEHUMH,
KPONOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATCIBHBIX MOTHUBOB B IIOJYYEHHH M MOCIEAYIOIIEM AaHAIU3e
UH(OPMALIUHU O TIEPETOBBIX JOCTHKEHUAX COBPEMEHHOM 0TEUECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XMMUYECKUMH SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



TFOTOBHOCTH OLICHUBATH CBOE IMOBEJCHUE W IOCTYNKM CBOMX TOBApUUIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYNKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M 0€30MacHoro oOpasza KHU3HH, HEO0OXOAMMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOIIO/IeHHsT TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU U B TPYZOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIIOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIYCK (YHOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0oBOro BoCIuTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEIOBATEIbCKONW JESTENbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOH U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUHM MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEeCcCHil pa3NuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHIMBUYaJIbHOU TpaeKTOpUU 00pa3zoBaHusl, Oy 1y1eit
npodeccuu U peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMY€eCKOT0 BOCTTUTAHUS

HKOJIOTMYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHUS K MPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHHUS
JKH3HH Ha 3eMiIe;

MOHMMAHHUA TJI00aJIbHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEeIbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUHM JUIsl PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOJLONIOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX BpEel OKpYXarollel HmpupoaHOMl cpene,
YMEHHUSI MPOTHO3UPOBATh HEOJAronpUsATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPHUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIM4Usl PA3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpPBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YeJOBEKa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEpPHOCTEH M
peLeHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JAJIi COBPEMEHHON IUBWIM3AlUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3JaHMHM HOBOW 0a3bl MaTepUaNbHOM
KyJbTYpPbl, PEUICHUH TII00ATbHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BaTh MOJyYaeMble 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MCHEHHIA,
YMEHHS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINUXCS TaHHBIX
C IIEJIbIO MOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEUICHHS TIPOoOieM
B PCABbHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKOM e TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUH TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cepax npodeccuoHaNbHON AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS Yy4ueOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIMIUXCS MEXKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpIrui, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHI)II\/JI q)aKT, MIpUHOMUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIeI0OBaHUE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAILHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHKaTHUBHEIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QYHKIMOHAIBHON TIpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMHN 00YyYaronXCs;

CIIOCOOHOCTh ~ OOydalolIUXCsl ~ HCIONb30BaTh  OCBOCHHBIE — MEXKIMCHUIUIIMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAaHUA W YHHUBCPCAJIBHBIC yLIe6HI)Ie I[GﬁCTBHH B IIO3HABAaTEIILHOU U
COIIMAIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBJaieHne YHUBEPCAJTbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITEIbHO (OPMYJIUPOBATh W AaKTyaJIM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENIENIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTAaThl AEATEIBHOCTH C MOCTABJICHHBIMU LESIMU;

HCIIOJIB30BaTh IpHU OCBOCHUU 3HAHUHI HpI/IéMBI JIOTUYCCKOI'O MBIIMIJICHUS — BBIACISATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTAaHaBIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIMEC IMOHATHA OJIA 00BsACHEHUS OTACIIbHBIX q)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JJOTHUECKUE PACCYKACHHUS (MHIyKTUBHBIC, IEAYKTUBHbIE, IO AHATIOTUH ), BBISIBIIATD
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IMPUMCHATE B IPOLECCCEC MO3HAHUA, UCIIOJIB3YEMBIC B XUMHUU CHUMBOJIMYECKUC (3HaKOBBIe)
MOJIEJIH, IPe00Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMuueckas (GopMmyna, ypaBHEHHE XHMHUYECKOH peakuud — TpU pEIIeHUd Y4eOHBIX
MMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1a4, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABICHUA JI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

q)OpMy.HI/IpOBaTB oeJam M 3aJadu  HCCICAOBaHHS, MHCIIOJIb30BaTh IIOCTAaBJICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K,[[eHI/If/’I;



BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYECHUYECKUX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOIECcca, CaAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSBIATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJIsipHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KDUTUYECKH OLICHIBATD
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

(dopMysIMpoBaTh 3ampoCchl U NPUMEHATH pa3jIMyHbIE METOAbI IPU IOHCKE M O0TOOpe
uH(pOopMaIii, HEOOXOAUMOH JIJ1s1 BBIIOJHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUTIA;

IPUOOpPETaTh OMBIT KCIOJb30BaHNSA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY NpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAyUYHBIM SI3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMUYECKOU
uH(popMalMel: TPUMEHSATh MEXIpeAMETHbIe ((U3MuecKkue M MaTeMaTHYeCKHe) 3HakKu |
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJITHOCTH.

OgiaieHHe YHMBePCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKAaeMOM TeMbl B XO/1€ AMAIOra W/WIN JUCKYCCHH,
BbICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU  BBIIIOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTa, MPaKTUYECKOH pabOThl IO HCCIEIOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pPe3yjibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM MYTEM COTJIACOBAHUS TIO3UITUH B X0/1e 00CYk/IeHHUS 1 OOMEHa MHCHHUSIMHU.

OBiaieHHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JEUCTBUN MPH BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BElIECTBaX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XHMMUU B TIO3HAHUM SIBJICHUH MPUPOJIBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOM TPAaMOTHOCTH, HEOOXOIUMOM [UIs pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO U
MPUPOJHON Cpelie;



BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHWMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
HOHATHUS (XUMUYECKUN SIIEMEHT, aTOM, dJIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKyJa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BEM, YITICpPONHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, pajuKal, H30MEpHUs, HW30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEpIKAIIUE COCTUHEHUS, MOHOMED, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOCHUSI OpraHMUeCKUX
BemecTB A. M. bBytiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHWSA, JieXKalllie B OCHOBE MOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUU 1 0€30MaCHOM MCIOJB30BaHUHU BAXKHEUIIUX OPraHMYeCKUX BEUIECTB B ObITY
U TIPAKTHYECKON A TeTbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE IMOHSITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIeHU OpraHUYeCKUX COSTUHEHHUIA;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIT OpraHMYECKUX BEIECTB
U ypaBHEHHH XMMHYECKHX PEAKIMH, N3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIESCTB
JUTSL WJUTFOCTPAIIUU MX XMMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIUBATh NPUHAJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOCHHUIO K ONpeAeNEéHHOMY KIACCY/TpYyIe COeIUHEHUN
(YraeBoJopodbl, KHCIOPOJI W a30TCOJACpXKAIUEe COCNWHEHHs, BBICOKOMOJEKYIISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
aleTHIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHoMd, (opManbAeTui, areTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAs KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOK03a, PPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIbIl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJIOKEHHSI TEOPUH CTPOCHHS OpPTaHMYECKHX
BemecTB A. M. bytnepoBa a1 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHYECKHE CBOMCTBA TUITWYHBIX MPEICTABUTENEH PA3IMYHBIX KJIIACCOB OPTaHMYECKHX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJEH, aleTwieH, Oyraguen-1,3, merwniOyraaueH-1,3, Oenzoi,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbIAeTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEKAY HUMH yPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HWCTOYHHKH YTIEBOJAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBl MX MEPepabOTKU M MPAKTUYECKOE MPUMEHEHUE
MIPOIYKTOB MEPEePadOTKH;

c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEaKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XWUMHU TIPH HM3YYCHUM BEMIECTB U XUMHUYECKHX SIBICHUN
(mabmroieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJICTUPOBAaHUE), MCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKHUE 3HAHUS JUIsI IPUHATHS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIHUSX, CBI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMHUUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiia OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJYyYEHUE ATUIICHA U U3YYCHHUE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPIraHNYCCKUX BCUICCTB, ACHATYpaluAa 6GJIKOB IIpHU HarpCBaHuu,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIeCTBAMH W JaOOPATOPHBIM OOOPYJIOBAHHMEM, IMPEACTABIATh PE3YJIbTATHl XHUMHUYECKOTO
JKCIIEpUMEHTa B (pOpMe 3amucH YpaBHEHHI COOTBETCTBYIOLIUX peakuuil u (opMylInpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nHpopmaruu, IHTepHET U ApyTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u Tp}I[[OBOf/'I ACATCIIBHOCTU B MLCIIHAX COXpPAaHCHHUA CBOCTO 3J0POBbA U
OKpYXKaroIle MPUPOJHOIN cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpeAcNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATe Ha
npuMepax CcrocoObl YMEHBIICHUS U MPEJOTBPAIICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUisi 00y4YarolIUXCsi ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsS: YMEHHE HMPUMEHSTH
3HAaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHMA BCIICCTB U XUMHUYCCKUX ﬂBJICHI/II\/JI;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIb30BaTh PeIbehHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GopMyI.

11 KJIIACC

[IpeameTHbIE pe3ybTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHuveckas XUMUs OTPaKaIOT:

c(hOpMUPOBAHHOCTH MIPECTABICHUN: O XUMHUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUU B MO3HAHUU SIBJICHHUUN MPUPOJIbI, B (POPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/J0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUW, KOTOpPAs BKIIOYAET: OCHOBOIOJIAraroIINe
MOHATUS (XUMUYECKUH DJIEMEHT, aTOM, U30TO, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCcKasi, BOJOPOIHAS),
KpUCTAJUTMYECKasi  peméTka, THIBI ~XAMHYECKHX  pEaKIHWid, pacTBOpP,  DJICKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PEeaKIui, XHMUUECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS IJICKTPOTUTHICCKOM
aucconuanuu, nepuoanueckuii 3akon /. M. MenneneeBa, 3aKk0H COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUS DHEPTUU MPU XUMHYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JIEXKAlllMe B OCHOBE MOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUH, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, TOMYyYeHUH M 0€30MacHOM HCTOJIh30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U MIPAKTHUYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepPHbIC MPU3HAKU TOHATUH, YCTAaHABIUBATh
UX B3aUMOCBA3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHCAHMM HEOPTraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMyll BeIIECTB W YypaBHEHUN XUMHUYECKUX PEaAKIUH, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBbHBIX HEOPTraHWYECKMX BENIECTB (yrapHbIM Tas,



YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HEraméHas W3BECTh, NUTHEBAs COJA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJsipHas, MOHHAs, METAJUIMUECKas), XapakKTep Cpelapl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NPUHAAJICKHOCTh HEOPTaHMYECKHX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIAcCy/TpyIie CoeMHEeHuN (IIPOCThIe BEUIeCTBa — METAJUIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUIAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI mepuoaunyeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTb JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB [1. U.
MeHnneneeBa, HCIONB3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKUX OJJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh (OIMUCHIBATH) OOIHUE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IOMOILIBIO YpPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy U COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENIEHEeH OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIacTHUIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUS peakliii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pPEAKLUH, MOATBEP)KIAIOIINE KAauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHUIHOCTb OKHCIIUTEJBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3ianyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuum Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKaII1Ee B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUS CEpHOM KHCIOTHI, aMMHUaka, a Takke C(pOpPMUPOBAHHOCTh
IpecTaBiIeHn 00 OOIMX HAyYHBIX HMPHUHIMIAX M 3KOJOTHYECKHX IMPOOIeMax XUMHUYECKOIro
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TTOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxIusx, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MAcCChl BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHUH;

c(OpPMHPOBAHHOCTh YMEHHH COOJIOAATH MpaBHia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOPHBIM 000PYIOBaHHEM, a TAKXKE MPaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
MHCTPYKLHUSMH 110 BBIITOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(paznokeHue NEpoOKCcHIa BOAOPOAA B NPUCYTCTBUM KaTalu3aTopa, ONPEIEIECHHUE Cperbl



pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd WOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cyibdar-, KapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE IKCICPUMEHTAIbHBIX
3aa4 II0 TEMaM «Metamely u ((HCMGTEUIHBI») B COOTBCTCTBHU C IpaBUJIaMHU TCXHHUKU
0€30IaCHOCTH MPH OOpAIllEeHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, MPEJICTABIISATH
pe3yabTaThl XUMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amuCH YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyJIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0O HH(POPMALHIO,
MOJTy4aeMYyt0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOM KOMMYHHUKAIMH, IHTEpPHET U IPYTUX);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJATh MpaBWJIa SKOJOTUYECKH IIeJIeCO00pa3sHOTO
NOBEJICHUST B OBITY W TPYJOBOH JEATEIHLHOCTH B LEISIX COXPAHECHUs CBOErO 370POBbs U
OKPYXAaroIIeH MPUPOJIHON Cpe/bl, OCO3HABATh OMACHOCTh BO3JCHCTBHSI HA JKHBBIC OPTaHU3MBI
OIpENeIEHHBIX BEIECTB, MOHUMast cMbIci mokasateins [1/IK, moscHsTh Ha mpuMepax crocoObl
YMCHBIICHHUA U MPECAOTBPALICHUA UX BPCIHOI'O BOSI[CfICTBI/I?I Ha OpraHu3M 4YCJIOBCKaA,

JUIE OOYYaIOIIUXCsl C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHE NPUMCHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA00BUIAIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMU4ecKux (GOpMyI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHoBaHMe pa3esioB U TeM NPOTPAMMbI KoJsnyecTBOo 4acon DyeKTpoHHBIE (LM (PPOBLIE)
Bcero | KonTpoabHbie ITpakTu4eckue o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Paznen 1. TeopeTudyeckue 0OCHOBbBI OPraHUYeCKONH XUMMHU
1.1 [Ipeamer opranmueckod XuMHH. Teopuss CTpOCHHS 3 bubmmoreka [JOK
opranuyeckux coeguHennii A. M. bytneposa https://lesson.edu.ru/04/08

Uroro no pazneny 3

Pa3zpnen 2. YrieBoaopoasl

2.1 [IpenenbHble YTrIeBOAOPOIbl — aJKaHbI 2 bubmmorexa [IOK
https://lesson.edu.ru/04/08

2.2 HenpenenbHbie  yrieBOAOPOABL:  AJIKEHBI, AJIKAJUEHBI, 6 1 bubmuoreka LIOK

AIKUHBI https://lesson.edu.ru/04/08

2.3 ApoMaTHYecKHe yriIeBOJ0POIbI 2 bubmmorexa [IOK
https://lesson.edu.ru/04/08

2.4 [IpupoaHbIC HCTOYHHUKH YIIICBOIOPOIOB U UX MepepadoTKa 3 1 bubnuoreka [IOK
https://lesson.edu.ru/04/08

Hroro no pazgeny 13

Paznen 3. Kucaopoaconep:kaiiue oprannyeckue coequHeHust

3.1 Cruptel. DeHon 3 Bubnunoreka [IOK
https://lesson.edu.ru/04/08

3.2 Anpaeruabl. Kap6oHosble kucinoTsl. CoxKHbIE 3(QHUPHI 7 1 Bbubnuorexa LIOK
https://lesson.edu.ru/04/08

3.3 VYriaeBoasl 3 1 bubmuoreka IIOK
https://lesson.edu.ru/04/08

Wroro no pazneny 13

Paszpnen 4. AzoTcoaep:kaniye opraHudeckue coeiuHeHUus

4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 bubmuoreka IIOK
https://lesson.edu.ru/04/08

HWroro no pazneny 3

Pasnest 5. BeicokoMoJIeKyJIsIpHBIE COeANHEHUS

5.1 [Tmactmaccer. Kayayku. Bomokna 2 Bubnuoreka [IOK
https://lesson.edu.ru/04/08

HWroro no pazneny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Ne n/m HanmenoBanne  pasgesoB u  TeM | KosmyecTBo yacoB DJIeKTPOHHbIE
NporpamMMbl Bcero Kontpoabnbie | [IpakTnyeckme | (uupposbie)
padoThI padoTbI o0pa3oBaTtejibHbIE
pecypchl
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
1.1 Crpoenue atoMoB. Ilepuoanueckuii 3aKoH u 3 Bu6muotexa [JOK
[lepuonuueckas  cucremMa  XUMHUYECKUX https://lesson.edu.ru/04/11
anemeHToB /1. V1. Meneneena
1.2 Crpoenue BEILIECTBA. Mmuoroob6pa3ue 4 bubnnorexa [JOK
BEIICCTB https://lesson.edu.ru/04/11
1.3 XUMUYECKUE PeaKIuu 6 1 1 bubnnorexa [JOK
https://lesson.edu.ru/04/11
Hroro no pazgeny 13
Paznen 2. Heoprannyeckasi xXumus
2.1 MerTaasl 6 1 bubnunoreka LIOK
https://lesson.edu.ru/04/11
2.2 Hewmeramisr 9 1 1 bubmnoreka IIOK
https://lesson.edu.ru/04/11
2.3 CBsi3b HEOPraHUYECKHX U OPraHUYECKUX 2 bubmuoreka [IOK
BEIIIECTB https://lesson.edu.ru/04/11
Hroro no pazpeny 17
Paznea 3. Xumnd u :Ku3HL
3.1 XuMHS 1 )KU3Hb 4 bubmmoteka IIOK
https://lesson.edu.ru/04/11
Hroro no pazneny 4
Ha3Banue MmoayJist
OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME \ 34 2 3
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KITIACC
Ne Tema ypoka KosauyecTBo yacoB Hdara DJIeKTpoHHBIe HU(POBbIE JononuuresbHast
n/n Bcero | Kontpoabubie | IlpakTudyeckue | M3ydeHusl | oOpasoBaTe/bHbIE PecypcChl HHpopmanus
padoThI PadoThI (uTOrOBHIC
pe3yJbTaThl, 3TANbI
X (p)OPMUPOBAHUS U
Croco0bl OLIEHKH)

1 [Ipeamer opranmyecKol XUMHAH, €€ 1 Bubmmorexa IIOK CdopmupoBaHHOCTE
BO3HUKHOBCHHE,  pa3BUTHE U https://lesson.edu.ru/04/08 YMEHUI BBISBIISATH
3Ha4YCHUE Poccuiickas anekTpoHHas 1IKOJIa XapakTepHbIe

https://resh.edu.ru MIPU3HAKHU MTOHATHUH,

2 Teopust cTpoeHUsT OpPraHUYECKHUX 1 Bubnuorexa IIOK YCTaHaBIIUBaTh UX
coenunenuit A. M. bBytneposa, e€ https://lesson.edu.ru/04/08 B3aMMOCBSI3b,
OCHOBHBIE I10JI0KECHUS Poccuiickas 351eKTpOHHAs IIKOJIA HCII0JIb30BAaTh

https://resh.edu.ru COOTBETCTBYIOIINE

3 [IpencraBnenue o KiaccupuKauu 1 bubnuoreka [JOK MOHATHS IIPH
OpraHNYECKHUX BELIECTB. https://lesson.edu.ru/04/08 ONMCAaHHHU COCTaBa,
Homenxknarypa Poccuiickas 3neKTpoHHas LIKOJIa CTPOCHHUS U
(cucTemaTnueckas) u https://resh.edu.ru HpeBpaleHUI
TpHUBHAIILHbIC Ha3BaHUA OpPraHUYECKUX
OpraHNYeCcKUX BEIIEeCTB COEIMHEHHH;

4 AJKaHBl: COCTaB U CTPOCHUE, 1 Bubnnoreka [IOK c(hopMUPOBAHHOCTH
TOMOJIOTHUECKHH psijl https://lesson.edu.ru/04/08 YMEHUH UCTIOIb30BATh

Poccuiickas 351eKTpOHHAs HIKOJIA XUMHUYECKYIO
https://resh.edu.ru CUMBOJIMKY JUJIS

5 Meran u 3TaH — mpocTelue 1 butnuoreka IIOK COCTaBJICHUS
MIPEICTaBUTENH aJTKaHOB https://lesson.edu.ru/04/08 MOJICKYJIAPHBIX 1

Poccuiickas 351eKTpOHHAs HIKOJIA CTPYKTYPHBIX
https://resh.edu.ru (pa3BépHyTOi,

6 AJIKEHBI: COCTaB U CTPOEHHUE, 1 bubanoreka [JOK COKpAIIEHHOMN)
CBOMCTBA https://lesson.edu.ru/04/08 dopmyn

Poccuiickas anexTpoHHas 1IKosa OpraHn4eCKuX
https://resh.edu.ru BCIIECTB 1 yPaBHCHH

7 Otunex U [OponuiIeH - — 1 Bubimoreka IIOK XUMHYECKHUX PEaKIlHi,
NpOCTeHIIHe IIPEACTABUTENN https://lesson.edu.ru/04/08 H3TOTaBInBaTE
AIIKCHOB Poccuiickas 51eKTpoHHas IIKONA MOZEIIN MOJIEKY T

https://resh.edu.ru OpraHr9eCKuX

8 Ilpaktuueckas pabora Ne 1. 1 1 Bubmorexa [IOK BEHICCTB TV
«ITomy4enne >tuieHa 1 u3ydeHHe https://lesson.edu.ru/04/08 HIUTIOCTPAIAA UX
€r'0 CBOLCTBY XMMHYECKOTO U




Poccuiickas 35eKTpoHHAs IIKOJIA

OTHUJICHTJIMKOJIb U TJIMIEPHUH

https://resh.edu.ru
9 Ankammensl.  byrammen-1,3 m Bubnmoreka IIOK
MeTmnoyTaguen-1,3.  [lomyuenne https://lesson.edu.ru/04/08
CHHTETHYECKOTO  KaydyKa | Poccwuiickast 3nekTpoHHas KO
pEe3UHBI https://resh.edu.ru
10 AJIKMHBI: COCTaB M OCOOEHHOCTHU Bubnmoreka IIOK
CTPOEHUS, TOMOJIOTMYECKUN psif. https://lesson.edu.ru/04/08
Anerunex — IpoCTeNInit Poccuiickas anexTpoHHas 1IKoJa
NIPEACTaBUTENb ATKHUHOB https://resh.edu.ru
11 BblunciieHuss 10 ypaBHEHHIO Bubnmoreka [IOK
XUMHYECKOH peaxIuu https://lesson.edu.ru/04/08
Poccuiickas 31ekTpoHHas KO
https://resh.edu.ru
12 ApeHbl: 0O€H301 W TOJYOIL bubnuoreka [IOK
TOKCUYHOCTH apEeHOB https://lesson.edu.ru/04/08
Poccuiickas 3neKTpoHHas LIKOJIa
https://resh.edu.ru
13 I'enermueckas CBSI3b Bubnmoreka IIOK
YIJIEBOAOPOJOB, MNpUHAIIEKAIINX https://lesson.edu.ru/04/08
K Pa3IMIHBIM KJ1accam Poccwuiickast 3meKTpoHHas MIKOJIA
https://resh.edu.ru
14 IIpupoausie HUCTOYHUKU bubmmorexa IIOK
YTJIIEBOAOPOIOB: MPUPOAHBIN ra3 u https://lesson.edu.ru/04/08
nonyTHble HedTsiHbIe ra3bl, HedTh Poccuiickas 37eKTpOHHAs IIKOJIA
U MPOJIYKTHI e€ nepepaboTKu https://resh.edu.ru
15 IIpuponnsie UCTOYHUKHU bubmmorexa IIOK
YTJIIEBOAOPOIOB: MPUPOAHBIN ra3 u https://lesson.edu.ru/04/08
nomnyTHble HedTsHbIe ra3bl, HedTh Poccuiickas 37eKTpOHHAs IIKOJIA
U IPOIYKTHI €€ mepepaboTKH https://resh.edu.ru
16 Kontponpnas pabora mo pazmemny Bubmmorexa [IOK
«YTIeBoJOpPOIbD) https://lesson.edu.ru/04/08
Poccuiickas anexTpoHHas 1IKoJa
https://resh.edu.ru
17 [IpenensHble 0JIHOATOMHEBIE bubmuoreka IJOK
CIUPTBI: METaHOJd U  3TaHOIL. https://lesson.edu.ru/04/08
Bopoponnas cBs3b Poccuiickas anexTpoHHas 1IKosa
https://resh.edu.ru
18 MHoroaToMHble CIIUPTBHIL: Bbu6mmorexa IIOK

https://lesson.edu.ru/04/08

MIPOCTPAHCTBEHHOTO
CTPOCHUS;
c(hOpMHPOBAHHOCTH
YMEHUI
yCTaHaBIHUBAaTh
TIPUHAII)KHOCTh
U3yUYEHHBIX
OpPraHUYECKUX
BEIIIECTB 110 UX
COCTaBY U CTPOCHHIO K
OnpeneNEHHOMY
KJaccy/rpymme
COEIMHEHN I
(yrmeBomopomsl,
KHCITIOPOA U
a30TcoIeprKaIue
COCIIITHEHMUS,
BBICOKOMOJICKYJISIPHEIC
COEJIHEHUS ), 1aBaTh
UM Ha3BaHUA 110
CHCTEMaTHYECKOU
HOMEHKJIaType
(IUPAC), a Taxxe
TIPUBOJIUTH
TpPHUBHATBHEIC
HA3BaHUS OTACIBHBIX
OpPTaHUYECKUX
BEIIIECTB.
CdopmupoBaHHOCTB
yYMEHU
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
¢busnueckue u
XMMHUYECKHE CBOMCTBA
THITHYHBIX
NpeICTaBUTENEH
pa3IMYHbIX KIACCOB
OpPraHUYECKUX
BEIIIECTB.
CdopmupoBaHHOCTB
YMEHUI IPOBOJUTH




Poccuiickas 35eKTpoHHAs IIKOJIA
https://resh.edu.ru

19 @DeHOM:  CTpOEHHE  MOJIEKYIIBI, Bubmmorexa [IOK
¢usmdeckne W XUMHYECKHE https://lesson.edu.ru/04/08
CBOMCTBA, IPUMEHEHNE Poccuiickas 35eKTpoHHAs IIKOJIA
https://resh.edu.ru
20 Anpnerumpl:  GopMambACTHI U Bubnmoreka IIOK
aneraabIerug. ALeToH https://lesson.edu.ru/04/08
Poccuiickas anekTpoHHAs HIKOJIA
https://resh.edu.ru
21 OIHOOCHOBHBIE TpeaeabHbIe Bbubaunoreka [JOK
KapOOHOBBIE KHCIIOTHI: https://lesson.edu.ru/04/08
MypaBbUHAS U YKCYCHas Poccuiickas anekTpoHHas 1IKoJa
https://resh.edu.ru
22 IMpaktnyeckass pabora No 2. bubnuoreka [IOK
«CBolicTBa pacTBOpa YKCYCHOH https://lesson.edu.ru/04/08
KHCJIOTBD) Poccuiickas 3eKTpOHHAS IIKOJIA
https://resh.edu.ru
23 CreapuHoBas u OJIEMHOBAs Bubmmorexa [IOK
KHUCJIOTBI, KaK MpPEeACTaBUTEIN https://lesson.edu.ru/04/08
BBICIINX KapOOHOBBIX KHCIOT Poccuiickas 3neKTpOHHAS IIKOJIA
https://resh.edu.ru
24 Mpta  Kak ~ COJMHM  BBICHIHX Bubnuoreka IIOK
KapOOHOBBIX KHCJOT, UX MOIOIIEe https://lesson.edu.ru/04/08
JelicTBUE Poccuiickas 31ekTpoHHas MIKOJIA
https://resh.edu.ru
25 CrnoxHbie 3¢upsI KaK bubnunoreka [JOK
IIPOU3BOTHBIE KapOOHOBBIX https://lesson.edu.ru/04/08
KUCIOT.  I'uaponus  CIOXKHBIX Poccuiickas 351eKTpOHHAs HIKOJIA
3¢upoB https://resh.edu.ru
26 Kuper: ruaponus, NpUMEHEHHE, bubmmorexa IIOK
OHOIIOTHYECKas POITb )KAPOB https://lesson.edu.ru/04/08
Poccuiickas aneKTpoHHas IIKOJIA
https://resh.edu.ru
27 YrieBopbr: COCTaB, Bbubnunoreka [JOK
KiaccuuKaIus. Bakueitmue https://lesson.edu.ru/04/08
MIPEeICTaBUTEIH: [JII0K032, Poccuiickas aneKTpoHHas IIKOJIA
¢$pykKro3a, caxaposa https://resh.edu.ru
28 Kpaxman u nemmonosa  Kak Bubmmorexa IIOK

[IPUPOJHBIE IOJIUMEPHI

https://lesson.edu.ru/04/08

BBIYHCIICHHS TI0
XUMHUYECKUM
yYpaBHEHHSIM.
CobnronaTh mpasmia
TEXHHUKH
0e30MmacHOCTH IpH
pabote ¢
71a00paTOPHBIM
000pyIOBaHUEM.
CdopmMupoBaHHOCTH
YMCHUHN KPUTHUCCKU
aHAITU3UPOBATh
XUMHYECKYIO
HHPOPMAIIHIO,
MOJTy4aeMyto U3
Pa3HbIX UCTOYHHUKOB.
[pu BBITIOIHEHUT
yueOHBIX POEKTOB U
HccaeJ0BaHuM
pacnpenensiTh
0053aHHOCTH B TpyTIIIe
B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHU
3a]1a4aMu, CIIeINTh 3a
BBITIOJTHEHHUEM IITaHA
JIEHCTBHM, aJIcKBaTHO
OLICHUBATh
COOCTBEHHBI BKIIA]] B
JIeSTeIbHOCTD TPYIIITHI,
BBICTpanBaTh
KOMMYHUKATUBHOC
B3aMMOJICHCTBHE,
YUuTbIBass MHCHUE
OKPYIKaIOIIHX.
Crroco0sr
OIICHUBAHMS: YCTHAS
paboTa, nruCEMeHHas
(TecTsl, MPOBEPOYHEIC
W CaMOCTOSITEIIbHEIC
pabortsr),




Poccuiickas 35eKTpoHHAs IIKOJIA
https://resh.edu.ru

IpaKTHIECKasi,
KOHTpOJIbHAS paboTa.

29 KontponpHas pabora mo pasmerny 1 Bubmmorexa [IOK
«Kucnopoaconepxkammue https://lesson.edu.ru/04/08
OpTaHUYECKHE COSTUHCHU» Poccutiickas 3neKTpoHHAS IIKOJIA

https://resh.edu.ru

30 AMUHBI: METHIIAMHH ¥ aHUJIHMH 1 Bubnmoreka IIOK

https://lesson.edu.ru/04/08
Poccuiickas anekTpoHHAs HIKOJIA
https://resh.edu.ru

31 AMMHOKHCIIOTHl Kak aM(OTepHbIe 1 Bubnmoreka [IOK
OpraHMYeCKHe COCTUHEHHUS, UX https://lesson.edu.ru/04/08
OMOJIOTHYECKOE 3HaueHHeE. Poccuiickas anekTpoHHAs 1IKOJIA
TlenTuas https://resh.edu.ru

32 benku Kak MIPUPOJHBIE 1 Bubnuorexa IIOK
BBICOKOMOJIEKYJIIpHbIE https://lesson.edu.ru/04/08
COCTMHCHUS Poccuiickas 3eKTpOHHAS IIKOJIA

https://resh.edu.ru

33 OCHOBHEIC IIOHATHS XHUMUA 1 Bubnmoreka IIOK
BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/08
COeTUHEHU N Poccuiickas 3neKTpoHHas LIKOJIa

https://resh.edu.ru

34 OCHOBHEBIE METObI CHUHTE3a 1 Bubnuoreka IIOK
BBICOKOMOJIEKYIAPHBIX https://lesson.edu.ru/04/08
COEJIUHEHU . IInactmaccsl, Poccuiickas 31ekTpoHHas MIKOJIA
Kay4yKH, BOJIOKHA https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB IIO 34

[MTPOI'PAMME




11 KJIACC

Ne Tema ypoka KoauyecTBo yacoB Hdara JuekTponnble Hudposbie| Jonoanurensuas
n/n Bcero | Kourpoabubie | [IpakTuyeckue | H3ydeHHs | o0pa3oBaTe/IbHbIE uHpopManust
padoThI padoThI pecypcsl (uToroBble
pe3yJibTaThl,
Tanbl HX
¢popmupoBanuss u
crnoco0bl OLIEHKH)
1 XUMIYECKU 3IIEMEHT. ATOM. DIEKTpOHHAs 1 Bubmmoreka HOK| chopmupoBaHHOCTH
KOH(HUTypaIrys aTOMOB https://lesson.edu.ru/04/08 | mpeacTaBieHU: 0
Poccuiickass ~ sneKTpoHHAsl| XUMHYECKOU
mkoua https://resh.edu.ru COCTAaBJISAIOIIEH
2 Ilepnognueckuii  3akoH u  Ilepuonnueckas 1 Bubmmoreka IHOK| ecrecTBEHHO-
cucteMa XxuMuyeckux anemeHto  J[. . https://lesson.edu.ru/04/08 Hay4YHOM  KapTHHbI
Menzeneesa, Ux CBA3b C COBPEMEHHOM Teopuei Poccuiickass  aneKkTpoHHasi| MHPa, POJIM XUMHUHU B
CTPOEHHs] aTOMOB mkoJa https://resh.edu.ru MO3HAHUHU SIBJICHUM
3 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB 1 bubnnoreka [HOK| npuponsl, B
XAMHUYECKUX DJIEMEHTOB U WX COCIAMHEHUM IO https://lesson.edu.ru/04/08 dbopmMupoBaHUU
rpynmnam u MepuoIaMm. 3HaucHUE Poccuiickass  37eKTpoHHas | MBILLICHUSA u
MIEPUOANYECKOT0 3aKOHA M CUCTEMBI XUMUYECKUX mkoJja https://resh.edu.ru KYyJIbTYPBI
aneMmeHToB JI.M. MeHieneeBa B pa3BUTUU HAYKU JIMYHOCTH, eé
4 CrtpoeHue BemiecTBa. XUMHUYECKass CBI3b, €€ 1 Bubnnoreka HOK (byHKIHOHAIBHON
BHJBI; MEXaHU3MBI 00pa30BaHMS KOBaJCHTHOU https://lesson.edu.ru/04/08 r'paMOTHOCTH,
cBsi3u. BonoponHas cBsi3b Poccuiickas  snekTpoHHas HEOOXOMUMOH  JIIA
mkouta https://resh.edu.ru peuieHuns
5 BanenTHOCTE. DNEKTPOOTPULIATENBHOCTD. 1 bubnunoreka [TOK| HpaKTHICCKUX 3ala4
Crenenp okucieHus. BeriecTBa MOJIEKYJISpHOTO https://lesson.edu.ru/04/08 U 9KOJIOrHI€CKHr
1 HEMOJIEKYIISIPHOTO CTPOCHHUS Poccuiickas  »mekTpoHHas| 000CHOBAHHOIO
mkoJa https://resh.edu.ru OTHOIICHMS K
6 [onaTne o muCHIEepCHBIX cucTeMax. VIcTHHHBIE U 1 Bubmmoreka I[HOK| CBOEMY 3/10POBbIO U
KOJUIOWJIHBIE  pacTBOphl.  MaccoBas  J07s https://lesson.edu.ru/04/08 | TPHPOIHOK cpene.
BEII[ECTBA B pacTBOPE Poccuiickass — 3JIEKTpOHHAS OcyuecTBasTh
mikosia https://resh.edu.ru 0TO0p  UCTOYHHKOB
7 Knaccudukarmst u HOMEHKJIaTypa 1 bubnnoreka [{OK | HHdOpMmaimu B
HEOPTaHWYECKUX COEAUHEHMH. [ eHeTHuecKas https:/lesson.edu.ru/04/08 | HHTepHeTe B
CBS3b HEOPraHMYECKHMX BELIECTB, pPasIMYHBIX Poccumiickas  anexTponHas | COOTBETCTBHH ¢
KJIACCOB mkona https://resh.edu.ru 3a/IaHHbIM
8 Knaccupukanus — Xumudeckux — peakimidi B[ | Bubnmoreka [OK | TOHCKOBBIM
https://lesson.edu.ru/04/08 | 3a1POCOM, Ha

HEOpPraHUYeCKOH M OpraHMYeCKON XHMHUHU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXpPAaHEHUS

Poccuiickas ~ anexTpoHHas
mkoJa https://resh.edu.ru

OCHOBE MMEIOIIUXCS
3HAHUH M IyTéM




W TIPEBpAlICHUS] SHEPTUH IPU XUMHIECKUX
peaKmax

COEJIMHEHU I

9 Ckopocts peakmuu. OOpaTuMmple  peakmuu. Bubmmoreka HOK
XYUMHYECKOE paBHOBECHE https://lesson.edu.ru/04/08

Poccuiickas  anekTpoHHast
mkoJia https://resh.edu.ru

10 [Ipaktnueckas pabora Ne 1. «Bimsaane Bubmmoreka HOK
pa3THYIHBIX (PaKTOPOB Ha CKOPOCTh XMMHYECKOU https://lesson.edu.ru/04/08

peaxIum» Poccuiickast ~ aneKkTpoHHas
mkoJa https://resh.edu.ru

11 OnexTpoautuyeckass auccouuanus. IloHsTtue o bubnnoreka I[MOK
BojopoaHoM nokasarene (pH) pactBopa. Peaxrun https://lesson.edu.ru/04/08

HOHHOTO OOMeHa. ['maponn3 opraHu4eckux Hu Poccuiickass  anekTpoHHas
HEOPTraHMYECKUX BEIIECTB mikouia https://resh.edu.ru

12 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIC — PEAKIIUH. bubnuoreka I[HOK
[TonsaTtue 06 351eKTpoIK3e pacIIaBOB U paCTBOPOB https://lesson.edu.ru/04/08

conei Poccuiickas  snekTpoHHast
mkoJia https://resh.edu.ru

13 KouTponbHas pabota o pazzeny Bubmmoreka HOK
«Teopernyeckue OCHOBBI XUMUM» https://lesson.edu.ru/04/08

Poccuiickas  snekTpoHHast
mkoJia https://resh.edu.ru

14 Meramnel, ux nosioxkeHue B Ilepuoguueckoi Bubnmorexa HOK
cuctemMe  xumuueckux onementoB [, W. https://lesson.edu.ru/04/08

MemnseneeBa 1 OCOOEHHOCTH CTPOEHHUS aTOMOB. Poccuiickass  anekTpoHHas
Ob6mme hu3nyecKre CBOWCTBA METAIIIIOB mikoia https://resh.edu.ru

15 CrutaBel  METAJUIOB. JJIEKTPOXUMMYECKHHA P bubnmoreka [HOK
HaTpsKCHUH METaIJIOB https://lesson.edu.ru/04/08

Poccuiickass  anekTpoHHast
mikona https://resh.edu.ru

16 XUMHYECKHE CBOMCTBA BaXKHEHMIIMX METAJIJIOB bubnuoreka HOK
(HaTpuil, KaJuii, KAIBLUI, MarHUH, AIFOMUHIN) 1 https://lesson.edu.ru/04/08

UX COETUHEHUI Poccuiickass ~ anekTpoHHas
mkosia https://resh.edu.ru

17 XuMHYyecKue CBOMCTBa XpoMa, MeIu MU HX bubanoTeka HOK
COEIUHEHNH https://lesson.edu.ru/04/08

Poccuiickass ~ anekTpoHHas
mkosia https://resh.edu.ru

18 XuMuYeckue CBOWCTBAa IIMHKA, JKelie3a W HX bubanoreka HOK

https://lesson.edu.ru/04/08

CpaBHEHUS
Pa3IHIHBIX
HNCTOYHHUKOB
BEIJICNATH
nHPOPMALHIO,
KOTOpas  SIBJIAETCS
MPOTHBOPEYMBON
WIH MOXET OBITh
HEJI0CTOBEPHO.
Hcnonp3oBath mpu
BBITTOJTHCHUH
yUeOHBIX  3aJaHui
Hay4HO-

MOy JIIPHY IO
TUTEpaTypy
XIMHAYIECKOTO
COIICPIKAHUSA,
CIpaBOYHBIC
MaTepHUabl,
pecypchl ceTH
Wurepuer, BiIaneTh
npuéMaMu
KOHCIIEKTUPOBAHHS
TEKCTAa,
mpeoOpa3oBaHus
HHpOpPMALIUH u3
OJTHOM 3HAKOBOM
CHCTEMBI B APYTYIO.
Co3naBaTh
COOCTBEHHBIE
KpaTKue
MTUCHMEHHBIC u
YCTHBIE COOOIIEHUS
Ha  ocHOBe 2-3
HUCTOYHUKOB
nHdopmannu
XUMHUYIECKOTO
COIICpXKaHUS, B TOM
qucie myOJIMYHO
JIeNIaTh KpaTKue




Poccuiickas  anekTpoHHast
mkoia https://resh.edu.ru

19 [paktnueckas pabora Ne 2. «Pemenne Bubmmoreka HOK
3KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «MeTamnbn»» https://lesson.edu.ru/04/08
Poccuiickas  anekTpoHHast
mkoJa https://resh.edu.ru
20 Hemeramnsl, nx momoxxenune B Ilepmoamdeckoit Bubnmoreka HOK
cucteMe  xXxuMuyeckux anemento  J[. U https://lesson.edu.ru/04/08
MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB Poccuiickass  anexkTpoHHast
mkoJja https://resh.edu.ru
21 dusnyeckre CBOWCTBAa HEMETAIIOB. AJUIOTPOIHS bubnuoreka I[HOK
HEMeTa/IoB (Ha IpuMepe KHCIOpOoJa, CepHl, https://lesson.edu.ru/04/08
¢docdopa u yriaepoaa) Poccuiickast ~ 37eKTpOHHAs
mkoJja https://resh.edu.ru
22 XUMHUYECKHE CBONCTBA TaJIOT€HOB, Cepbl M HX bubnuoreka I[HOK
COETUHEHUN https://lesson.edu.ru/04/08
Poccuiickas  anekTpoHHast
mkoia https://resh.edu.ru
23 Xumudeckne CBOWCTBa a3oTa, Qocdopa m uX Bubmmoreka HOK
COETUHEHUI https://lesson.edu.ru/04/08
Poccuiickas  snekTpoHHast
mkoja https://resh.edu.ru
24 XUMHUYECKHE CBOMCTBA YIieposa, KpeMHHUS U UX bubnmoreka [HOK
COEJTUHEHU I https://lesson.edu.ru/04/08
Poccuiickass  anekTpoHHas
mkoJa https://resh.edu.ru
25 [IpuMeHeHHe Ba)XKHEHIIMX HEMETAJIOB U HX bubnmoreka [HOK
COEJTUHEHU I https://lesson.edu.ru/04/08
Poccuiickass  anekTpoHHas
mkoia https://resh.edu.ru
26 O000IIIeHNE U CUCTEMATH3AlMs 3HAHUM 10 TEME Bubnmorexa LHOK
«Hemeramnel». BplunciaeHHs 1O ypaBHEHUSIM https://lesson.edu.ru/04/08
XUMHYCCKHX PpEaKIUuid W  TEPMOXHUMUYECKUC Poccuiickass  anexkTpoHHas
pacy€Thl mikona https://resh.edu.ru
27 IMpaktnyeckass pabora Ne 3. «Pemenue bubnnoreka HOK
JKCHEPUMEHTAIBHBIX 3a7a4 o TEeMe https://lesson.edu.ru/04/08
«HemeTtamisimy» Poccuiickass  anexkTpoHHas
mikoJa https://resh.edu.ru
28 Kontponsaas pabora mo temam «MeTamis» u bubmmoreka [HOK

«Hewmeraimib»

https://lesson.edu.ru/04/08

CcOOOIIEHNS 0
pe3ynmpTaTax
MIPOEKTOB WIN
Y4eOHBIX
HCCIIEeI0OBaHul, npu
3TOM TpaMOTHO
HCIOJI30BaTh
U3y4eHHBIN
MOHATHHHBII
arnmapar Kypca
XUMHH,
COTIPOBOXKIATh
BEICTYTIIICHHE
Mpe3eHTalEH.
I[lpu  BBIIOTHEHUHU
Y4eOHBIX TPOCKTOB

u HUCCIEI0BaHNI
pactpenensirts
00s13aHHOCTH B
rpyre
COOTBETCTBUH c
MOCTaBJICHHLIMHA

3aJa4yaMM, CJIEIUTh
3a BBIIIOJIHEHUEM
IIaHa JeiCTBUH,
aJIeKBaTHO
OLIEHUBATh
COOCTBEHHBIH BKJIAJ
B JIEeSITENLHOCTD
[PYIIIIBI,
BBICTPanBaTh
KOMMYHHUKATUBHOE
B3aNMOJCHCTBHE,
YYUTBIBAST ~ MHEHUE
OKPYIKAIOIIHX.
Croco0bl
OLICHUBAHUS: YCTHas
paboTa, mHChMEHHAS
(TecTsl,
[IPOBEPOYHBIE H
CaMOCTOSITEJILHBIE




Poccuiickas  anekTpoHHast

paboTsn),

mikona https://resh.edu.ru [IpaKTUYECcKas,
29 Heopranmueckne u OpraHWYEeCKHE KHCIIOTHL 1 Bubmmoreka IHOK| KOHTpOJbHAas
Heoprannueckue u opraHn4ecKue OCHOBaHUS https://lesson.edu.ru/04/08 | pabora.
Poccuiickas  anekTpoHHast
mKona https://resh.edu.ru
30 AmMQoTepHbIE HEOPTaHMYECKHUE W OPTaHUIECKUE 1 Bubmmoreka HOK
COCJIMHEHHS. I'eneTnueckas CBSI3b https://lesson.edu.ru/04/08
HEOPTaHMUYECKUX U OPraHUYECKUX BEIECTB Poccuiickass ~ aneKkTpoHHas
mkoJja https://resh.edu.ru
31 Ponp XuMHH B 00€CIEYECHHUH 3IKOJOTHUECKOMH, 1 bubanoTteka HOK
SHEPreTHYecKod M THIIEBOH 0e30MmacHoCTH, https://lesson.edu.ru/04/08
pa3BUTHUN MEIULIUHBI Poccuiickass  anekTpoHHas
nikona https://resh.edu.ru
32 IpencraBnenus 00 OOIIMX HAYYHBIX MIPUHITUIAX 1 bubnnoreka HOK
[IPOMBIIIJIEHHOT'O MOJIy4EeHHUS Ba)KHEHIIINX https://lesson.edu.ru/04/08
BEIIECTB Poccuiickast ~ 3nmeKTpoHHAs
mkosia https://resh.edu.ru
33 YenoBek B MUpPE BELECTB U MATEPHATIOB 1 Bubmmoreka HOK
https://lesson.edu.ru/04/08
Poccuiickas  snekTpoHHast
mikona https://resh.edu.ru
34 XuMHS U 370POBBE YeIIOBEKa 1 bubnmoreka [HOK
https://lesson.edu.ru/04/08
Poccuiickass  anekTpoHHas
mikona https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34




Ipuioxkenue 2
HopMbl M 0c00€eHHOCTH OLIEHKH NPeIMEeTHBIX pPe3yJibTaToB.

Hcnonb3yeMble HOPMBI OIIGHMBAaHHUS 110 y4YeOHBIM MpeaMeraM M TpeOOBaHUS K CHUCTEME
OLIeHUBaHMs 00pa30BaTENbHBIX JOCTHKEHUH, 00yYaOIMXCsl IO IpeaAMeTY (HU3uKa, TpeOOBaHUS
K BBICTABJICHUIO OTMETOK 32 IPOMEKYTOUHYIO aTTECTALIMIO OTPa’KEHBI B JIOKAIbHBIX akTax MbOY
«COIII Ne 196x»:

- «llonoxxeHne O cHCTEME OICHMBAHUS OOPa30BATENBHBIX JIOCTHKEHUH, OOYYaIOLIUXCS,
yTBep)keHHoe nprkazom MBOY «COII Ne 196» ot 30.08.2023 r Ne 417,

- «[lomoxeHne 0 HOpMax OLIEHMBAHHS MO Y4YEOHBIM IpeIMETaM», YTBEP)KICHHOE NPUKA30M
MBOY «COLI Ne 196» ot 30.08.2023 r Ne 417.

I'paduk KOHTPOJIBHBIX MEPOTIPUATHI 10 MPeaMeTy (PHU3MKa BXOAUT B €AMHBIA JOKYMEHT
IIKOJIbI, UMEHYeMbli «I'paduKOM OLIEHOYHBIX MpPOLENyp», COCTaBIAETCS JBa pa3a B rojl U
YTBEPKAAETCs PUKA30M AUPEKTOPA LIKOJIBI.

HToroBele miiaHupyeMble pe3yIbTaThl, ITanbl UX (GOPMUPOBAHUS U CIIOCOOBI MX OLIEHKU

orpaxatorcst B KTII B paznene nononauTenbHas HHOOpMAIHSL.



Ipuiaoxenue 3

OneHo4vHbIe cpeacrea (O]_[eHO‘lHBIe MaTepl/IaJIl:.I) H METOAUYECCKHUE MaTEepHUaAJIbl

paboueii nporpaMMbl 10 XUMHUHU

Kaac MeTtoanyeckue peKOMeHAAL UM, OuneHo4HbIe Y4yeOHUK DJIEKTPOHHBIE
c MOypPOUYHbIe pa3padoTKu cpeacTBa (n) MaTepHuaJbl,
(oneHOYHbIE JAOTOJHUTEIbHBIE
MaTepHasbl) MaTepHaJbl
/KUMBbI
10 Meroanueckoe nocobue k yueOHuky | Poccuiickas Epemun - O6pazoBarenbHbIe
O. C. TI'abpuensna «Xumus». 10 JJIEKTPOHHAS B.B.: TI0T(HOPMBI
kiacc / O. C. 'abpuensin HIKOJa Xumus. 10 | https:/learningapps.org/
https://resh.edu.ru | kmacc: - https://www.yaklass.ru/
YMK O. C. T'abpuensaa. Xumus Xumus. bazoBerii | yueOnuk /| - https:/resh.edu.ru/
(10-11) ypoBeHb. 10 B.B.Epemun | - https://lecta.ru/
Hcrounuk: KJ1acc. , H.E. | - anekTpoHHble TeTpanu
https://rosuchebnik.ru/metodicheskaj | KoHTposabHble 1 Kyszbmenxo, | https://videouroki.net/et/m
a-pomosch/predmet-himiya/ MIPOBEPOYHBIE B.1. y/
paboTsl Tepenun,
Iadpuensu O.C., | A.A. Bubnuorexa [IOK
bepeskun [1.H., Hpo3mos, (tmdposoro
YmakoBa A.A. B.B. Jlynun | oOpa3oBaTeibHOrO
Xumus. — 6-¢ W3], | KOHTEHTA)
KontpombHsie u nepepab. — | https:/lesson.edu.ru/04/08
MIPOBEPOYHBIE M.: [poda,
pabotsl. bazossrit | 2019. Poccuiickas anexTpoHHas
ypoBeHb. 10 mKouia https://resh.edu.ru
KJ1acc. AXMETOB
M.A.
11 Metoandeckoe nocobue k yueOHuky | Xumus. bazosernii | Epemun
O. C. I'abpuensana «Xumusn». 11 ypoBeHsb. 11 B.B.
kiacc / O. C. T'abpuensia KJacc. Xumust. 11
Kontponsusie u KJIacc :
YMK O. C. TI'abpuenstaa. Xumus MIPOBEPOYHBIE yueOHHK /
(10-11) paboTsl B.B.Epemun
Ucrounuk: la6puensu O.C., |, H.E.
https://rosuchebnik.ru/metodicheskaj | bepe3kun I1.H., Kysbmenxo,
a-pomosch/predmet-himiya/ VmakoBa A.A. AA.
CIAMTUA: Hdpo3nos,
O6pazoBarensHbl | B.B. JIynun
1 mopTain s - M.:
HOJTrOTOBKHU K Hpoda,
9K3aMEHaM 2020.

https://chem-
ege.sdamgia.ru




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Epemun B.B.: Xumus. 10 knacc : yue6nuk / B.B.Epemun, H.E. Ky3smenko, B.1. Tepenun, A.A.

Hposznos, B.B. Jlyaua — 6-¢ uzj., nepepad. — M.: JIpoda, 2019.

Epemun B.B.: Xumust. 11 knacc : yueobnuk / B.B.Epemun, H.E. Ky3pmenko, A.A. Jlpo3nos, B.B.
Jlyaun — M.: [Ipoda, 2020.

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA
Epemun B.B.: Xumus. 10 kinacce : yueonuk / B.B.Epemun, H.E. Ky3smenko, B.W. Tepenun, A.A.

Hposznos, B.B. Jlyaun — 6-e u3na., nepepad. — M.: JIpoda, 2019.

Epemun B.B.: Xumus. 11 xnace : yueOnuk / B.B.Epemun, H.E. Ky3smenko, A.A. [Ipo3nos, B.B.
Jlyaun — M.: [Ipoda, 2020.

Xumus (6a30Bbiit ypoBeHb). Peanuzanus tpedoBanuii ®I'OC ocHoBHOTO 00111€TO 00pa30BaHMUS:
MeToaudeckoe nocoome s yuutens / KaBepuna A. A., IMwuyrmnaa I'.B.; monm pen. I'. B.
[MTuuyrunoit. M. : ®I'BHY «HctutyT crpateruu pa3sutus oopasoanus PAOy, 2022. 81 c.:
WII.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
bubmuoteka I{OK - https://edsoo.ru/;

Poccuiickas anexktponHas mkona - http://resh.edu.ru/;

Odunuansusie padotel Cratl'pag 2023-2024 yueOHbIi TOJ (3a1aHus U OTBETHI) (eobraz.ru);
JEKTPOHHOE OBPA30OBAHUE TIloarotoBka k EI'D, OI'D, BIIP, MIIKO, Cratl'pan,
BcOIll, onmnMnuans 1 KOHKYPCHI

http://www.chemnet.ru I'azeta «Xumus» u cailt 1uist yuurens «51 Uiy Ha ypoKk XUMHI»
http://him.Iseptember.ru  Enunas komnexkuust 1IOP: Ilpenvernas xomnekuust «XuMus»
http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4yHbIE 3KCHEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBarenbHOT0 mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www.alhimik.ru Bcepoccuiickas onuMnuaaa MKOJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XUMHUsL: 3J€KTPOHHBIA yUeOHUK AJIsi CPEeTHEN MIKOIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: DJIEKTPOHHBIN Y4eOHUK
http://www.hemi.nsu.ru OTKpBITBINA KOMIEIK: XUMUS

http://www.chemistry.ru JlucTaHUMOHHAs OJMMIIMAJA O XUMHUU: TEIEKOMMYHHKAIMOHHBIN
00pa30BaTeNbHbII MPOEKT




IHpuiaoxenue 4

AHHOTAIMUSA

IHosHoe
HAHMMEHOBaHUe
padoueii mporpamMmMbl

PabGouass mporpamma mo xumum i ywammxcs 10-11 kmaccos,
peanusytomasi TpeOoBaHUA (eaepaTbHOr0  TOCYJIApPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJIApPTa CPEAHEro oOiero odpazoBaHus U
@®OOIT 00O, a Takke Ha OCHOBe QeneparbHOU paboueit
porpaMMbl BocnuTaHus U ¢ yuérom KoHmenuuu npenojaBaHus
y4eOHOro mpeameTa «XUMHS» B 00pa30BaTeIbHBIX OpPraHHU3AIHIX
Poccutickoit denepanuu, peanu3yroIux OCHOBHEIE
oOpa3oBarelibHbIE  MPOTPaMMbI, ¥  OCHOBHBIX  MOJIOKECHHI
«Ctparerun pa3Butus BocnutaHus B Poccuiickoit @enepauuu Ha
nepuon 1o 2025 roma» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

Mecto yueOHOro
npeaMeTra B CTPYKType
OCHOBHOM

Y4eOHbIil mpeamMer «XuUMUS» BKIIOYEH B O0SM3aTEIbHYIO YacTb
yuebHoro miana OOIT COO MBOY «COII Ne 196». U3y4daetcs Ha
0a30BOM ypOBHE.

o0pa3oBaTeIbHOM

NPOrpamMMbl

HopmartuBHasi ocHoBa | 1. ®I'OC cpennHero oOmiero o0pa3oBaHUs, YTBEPKIACHHBIM
pa3padoTKu npukazoM Munnpocsemenus Poccun ot 17.05.2012 1. Ne 413;
NMPOrpaMMbl 2. Ilpukxa3 Munnpocsemenuss Poccun ot 12.08.2022 Ne 732 o

BHECECHMM M3MEHEHMM B  @DeaepanbHbIl  IOCyAapCTBEHHBIN
o0pa3oBaTeNbHbIl CTaHAApT CpeAHero ooImero ooOpa3oBaHus,
YTBEPKIACHHBIN MPUKA30M MUHUCTEPCTBA 00pa30BaHUs U HAYKH OT
17 masg 2012 1. Ne 413;

3. denepanpHas oOpa3oBaTeIbHAsl MPOrpaMMa CPEIHETO OOIIero
o0pa3oBaHUs» yTBEpKIeHHas MpUKa3oM Munnpocsenienus Poccun
ot 18.05.2023 Ne 371;

4. OcHoBHas oOpaszoBarenbHas nporpamma COO MBOVY «COIIl
Ne 196», yrBepxknennas npukasom oT 30.08.23 Ne 418;

5. Tlonmoxxenue o pa3paboTke pabounx NPOrpaMM y4eOHBIX
IPEeIMETOB, KypCcoB, JAMCUMIUIMH (MOJyJjiedl) menaroramMu B
cootBeTcTBUU ¢ TpedoBanusMu GI'OC HOO, ®T'OC OO0, ®I'OC
COO u ®OOII yrBepxkaennoe npukazom oT 30.08.2023 No 417;

KoaundecTBo 4acoB 115

Ha 6a3oBom ypoBHe 68 4yacoB, B TOM uucie:

peaau3zanuun B 10 xmacce - 34 yaca; B 11 kiacce - 34 gaca.

NPOrpamMMbl

Heanb peasu3anum | - (GOPMHUPOBAHHE CUCTEMBI XMMHUYECKUX 3HAHUI KaK BaKHEHUIIIEH
NPOrpamMMbl COCTaBJISIIOLIEH €CTeCTBEHHO-HAy4YHOW KapTUHBI MHpa, B OCHOBE

KOTOPOM JIeKaT KIII0UEBbIE MOHATHS, (PyHIaMEeHTaIbHbIe 3aKOHBI U
TEOpPUU XMMHH, OCBOEHHUE 53bIKa HAyKH, YCBOCHHME U IOHMMAHUE
CYIIHOCTH  JOCTYHHBIX  OOOOIIEHMH  MHPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHUE C UCTOPUEN X PAa3BUTHS U CTAHOBIICHUS;
- (opmMupoBaHUE U pa3BUTHE MPEJICTABICHNUN O HAyUYHBIX METO/IaX
MO3HAHUS BELIECTB M XUMHUECKUX pPEaKUUd, HEOOXOAMMBIX JUIS
NpUOOpETEeHUs YMEHUN OpPUEHTUPOBATHCS B MHUPE BELIECTB U
XUMHUYECKUX SIBJICHMH, HMEIOIMX MECTO B IpPUPOJE, B
IIPAKTHYECKOW U TOBCEHEBHOM KU3HH;




- Pa3sBUTHUC YMGHI/Iﬁ u CHOCOGOB ACATCIIbHOCTH, CBA3aHHBIX C
HAOMIOJICHUEM U OOBSCHEHHEM XHMHUYECKOrO SKCICPUMEHTA,
COOJTIOICHHEM MTPaBMJI OE30MACHOTO OOPAIEHUS C BEIECTBAMH.

Yyeono-
MeTOANYeCKUH
KOMILJIEKC

Epemun B.B.: Xumusa. 10 kmace : yue6nuk / B.B.Epemun, H.E.
Kyssmenko, B.U. Tepenun, A.A. [Ipo3aos, B.B. Jlynun — 6-e usn.,
nepepad. — M.: llpoda, 2019.

Epemun B.B.: Xumus. 11 xnacc : yueOnuk / B.B.Epemun, H.E.
Kyssmenko, A.A. Jlposznos, B.B. Jlyaun — M.: lIpoda, 2020.

Meroasl u  ¢GopMbI
OLICHKH Ppe3yJIbTATOB
OCBOCHHUS IIPOrPaMMBbI

JlnuHOCTHBIE: HAOMIOICHUE, AHKETHPOBAHHE.

Meranpenmernsie: Oecena, QUCKyccus, ydyeOHOE HCCIEeIOBaHUE,
IPOEKT, CAMOOLICHKA.

[IpenmerHbie: TecT (3a7aHust C BHIOOPOM OTBETa, C KPATKUM
OTBETOM, C pa3BEPHYTHIM OTBETOM), JaboparopHas pabora,
npakTHYeckas padoTa, KOHTPOJbHAs pPaboTa, TeMaTH4YeCKUe M
UTOTOBBIC KOHTPOJIbHBIC Pa0OTHI, TOCYJAPCTBCHHAS HWTOrOBast
aTTeCcTaIysl.

5-0ayipHas CCTEMa OLICHMBAHMSI TEKYIIEH yCIIeBaeMOCTH.
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