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MHHOSACHUTEJIbHASA 3AIINCKA

PaGouass mporpaMma mo XMMHUM HA YpPOBHE CpPEIHEr0 OO0IIero oOpa3oBaHMs
MOJICOTOBJIEHA HAa OCHOBE CIIENYIONIUX HOPMATUBHBIX JOKYMEHTOB (enepaibHOro
YPOBHS U ITPaBOYCTAaHABIUBAIOIIUX TJOKYMEHTOB IIKOJIBI:

» ®epepanpHoro 3akoHa «O0 obpazoBannu B Poccuiickoit @enepanun» ot 29.12.2012
roja Ne 273-D3 ¢ u3MeHESHUSIMH U JOMOTHESHUSIMU,

*[Ipukaza MunoO6puayku Poccum ot 17 mas 2012 r. Ne 413 «O0 yrBep)aeHUU
(enepaibHOrO TOCYAapCTBEHHOIO0 0O0pa30BaTENbHOIO CTAaHIApTa CPEIHEro OOIIEero
oOpazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);

e [Ipukaza MunucrepctBa npocseuienusi Poccuiickoit @enepaunn ot 12.08.2022 Ne
732 «O BHeceHUU HM3MEHEHUU B (eepalibHbli rOCYJapCTBEHHBIN 00pa3oBaTeIbHBIM
CTaHJapT CpeaHero oluiero oOpa3oBaHUs, YTBEPKICHHbIM MpUKa3oM MUHHCTEPCTBA
oOpa3zoBanust u Hayku Poccuiickoit ®enepanmuu ot 17 mas 2012 1. Ne 413»
(3apeructpupoan 12.09.2022 Ne 70034);

e [Ipukaza Munucrepcta npocseuienuss Poccuiickoit @enepaunn ot 18.05.2023 No
371 «O6 yrBepxkeHun penepanbHO 00pa3oBaTEILHON MPOrpaMMBI CPETHETO OOIIEro
obpazoBanus» (3apeructpuponan 12.07.2023 Ne 74228);

» Konnermuu mnpemnopaBanusi y4eOHOro mnpeamera «XuMus» B 00pa3oBaTeIbHBIX
OpraHu3aIusiax Poccutickon Denepanuu, peATN3YIOIINX OCHOBHBI€
o011eo0pazoBaTenbHbIE MPOrPAMMBbI

(yTB. pacnopsixenuem [IpaBurensctBa PO ot 03 nexabps 2019 . );

e Canutapubix  mpaBun  CII  2.4.3648-20  «CaHUTapHO-3IUAEMUOIOTUYECKUE
TpeOOBaHUsI K OpraHU3aIMK BOCIIUTAHUS U 00YYEHH S, OT/IbIXa M O3I0POBJICHUS JI€TEN U
MOJIOACKH;

* [Ipukaza MunuctepctBa npocsenieHus: PO or 02.08.2022 Ne 653 «O0 yTBepkaeHUU
dbenepanbHOrO MEpPeyHs SJIEKTPOHHBIX 00pPa30BATEIBHBIX PECYpPCOB, MOMYIIEHHBIX K
UCIIOJIb30BAHUIO TMPU pEAIM3alMd  HMMEIOIUX TOCYAApPCTBEHHYIO aKKPEIUTAIUIO
obpazoBatenbHbiX nporpamm HOO, OO0, COO» (3apeructpupoBan 29.08.2022 No
69822).

PaGouas nporpamma yuebHoro npeamera «Xumus. ba3zoBeiii  ypoBeHb» (n1anee -

pabouasi mporpamma) BKJIIOUYAET:

- IOSICHUTENBHYIO 3aIIUCKY,

- cojiepKaHue yueOHOro mpeiMera,

- IUIAaHUPYEMBbIE PE3YIbTAThl OCBOEHUS MPOrPAMMBbI Y4€OHOTO MPEAMETA,
- TEMaTUYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucKa OTpa)kaeT oOlMe LEeNH U 3aJladyd M3yYeHHs IMpeaMeTa,
XapaKTePUCTUKY TICUXOJOTHUECKUX MPEANOChUIOK K €ro HM3yYEeHHUIO HIKOJIbHUKAaMU;
MECTO B CTPYKTyp€ y4eOHOro IuiaHa, a TaKKe IMOIXOJbl K OTOOpY COIEpKaHMs, K
OMpENIENICHUIO  TUIAHUPYEMBIX  PE3yJbTaTOB M K CTPYKType TEMaTUYECKOTO
TUTAHUPOBAHUS.



Copepxanue OOyYEeHHMsS] PpACKpbIBA€T CoOJEpXkaTelbHble JIMHUU, KOTOpPbIE
OpeajgaratoTcs Uisl 00S3aTeNbHOrO0 H3Y4YEHUsT B KaXJIOM KJIAcCE€ CPEAHEH IIKOJIBI.
Conmepxxanne oOy4YeHHST B KaXJIOM KJlacce 3aBepiiaercs nepeuHem YVY]J —
NO3HABATEIbHbIX, KOMMYHHUKAaTUBHBIX M PETYJIATHBHBIX, KOTOpPbIE€ BO3MOXKHO
dopmMupoBaTh CpeACTBaMH y4eOHOro IMpenMera «XuUMHUS» € YYETOM BO3PACTHBIX
0COOEHHOCTEH IMIKOJIbHUKOB.

[Inanupyemble  pe3ynabTaTbl  BKIIOYAIOT  JIMYHOCTHBIE,  METalpeIMETHbIE
pe3ysbTaThl 32 Nepuoja oOydeHHUs, a TakKe MPEAMETHbIE JOCTHKEHHS IIKOJIbHHUKA 3a
KaKJIbIY TOJT 00yUeHUs B CpeHel IIKoJIe.

B TemarnueckoM IJJaHUPOBAHUHM PACKPBIBAETCS MPOTPAMMHOE COJEPKAHUE C
yKa3aHUEM KOJIMYECTBa aKaJeMUYECKUX YaCOB, OTBOJMMBIX HA OCBOCHHE KaX A0 TEMbI
y4eOHOro mpeaMera, yuyeOHoro Kypca (B T.4. BHEYPOUHOM AESTEINbHOCTH), y4€OHOrO
MOJYJIsl U BO3MOKHOCTH HCIIOJIb30BAHUSA MO 3TOH TeMe€ AJIEKTPOHHBIX (IU(POBBHIX)
00pa30BaTEIbHBIX PECYPCOB, SBISIOLIMXCS Y4€OHO-METOJUYECKUMH MaTepuaiaMu
(MynbTUMEIUITHBIE MPOTrPaMMBbl, 3JIEKTPOHHBIE YUYEOHUKHU W 33JaYHUKH, DJIEKTPOHHBIE
OMOMMOTEeKH, BUPTYyaJlbHbIE JabOpaTOpUM, WUIPOBbIE MPOrPAMMBI,  KOJJIEKIIMH
IU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), HCIOJIB3YyEMbIMH i  OOYy4YeHHS H
BOCIIUTAHUS PA3JIMYHBIX TPYNN IOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM
(udpoBoM) BUE U peanusyrommMu nuaakruueckue Bosmoxnoct UKT, conepxxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATENhCTBY 00 0Opa3oBaHUHU, a TakK K€ (QOpPMBI
peanu3aluy BOCIUTATEIBHOTO TMOTEHIMala TEM, pa3/ieJIoB y4yeOHOro MpeiMera,
y4eOHOro Kypca (B T.4. BHEYPOUHOM JIEATEIbHOCTH), y4EOHOT'O MOIYJIS.

[Iporpamma o XxuMuM Ha YPOBHE CpeIHEr0 00I1Iero oOpa3oBanus pa3padoTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuu B
Poccuiickoii  ®eneparun», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUs (QeaepaibHON
oOpa3zoBaTelnbHON MporpamMmbl  cpeaHero odmero oobpazoanus (POII COO),
npeacTaBieHHbIX B DenepaqbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenmuu mnpenojgaBaHusi ydyeOHOro TIpeaAMeTa «XHUMHUA» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoil denepanuu, peann3yronmx OCHOBHBIE
o0Opa3oBaTeiabHbIE MPOTrPaMMbl, M OCHOBHBIX MOJNOXKEHUH «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoit denepanuu Ha nepuon go 2025 roma» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 No 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOoTKe MPOrpaMMbl IO XUMHUHU, K ONPEETCHUI0 O0IIeH
cTpareruu oOy4eHHs, BOCIUTAHUS U PAa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU y4yeOHOTO
npenmera «Xumus» s 10—11  kmaccoB Ha 6a30BOM  ypOBHE COCTaBUIIU
koHuenTyanbHele nonoxkeHuss OI'OC COO o B3auMO0OOYCIOBIEHHOCTH LENEH,
collepKaHMs, pe3yJbTaTOB OO0yYeHHs U TpeOOBAaHMW K YPOBHIO MOJATOTOBKHU
BBIIIYCKHUKOB.

Xumudeckoe oOpa3zoBaHHE, MONy4aeMOEe BBITYCKHUKaMH 00I1eo0pa3oBaTeIbHON
OpraHu3alliy, SBJISETCS HEOThEMJIEMOM YacThlo UX 00pa3oBaHHOCTU. OHO CIIYXKHUT



3aBEpPIIAIONIMM HTallOM pealu3alid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHOM CHUCTEME XUMHUYECKOro 0Opa3oBaHUS.
DTH IIEHHOCTHU KacaloTCs MMO3HAHUS 3aKOHOB IPUPOIbI, HOPMUPOBAHUS MUPOBO33PECHUS
U o0mIel KyJIbTyphl YEIOBEKa, a TaKXKe AKOJOTMUYECKH OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0pOBbIO W TMPUPOAHON cpene. Peanusyercs xumuyeckoe o00pa3oBaHHE
oOyyaromuxcsi Ha YpOBHE cpeaHero oOmero oOpa3oBaHMs CpEACTBAMHU YISOHOTO
npeameTa «XUMHS», COJIEpKAHUE U TTOCTPOSHUE KOTOPOI'o ONMpEeeHbl B Mporpamme
M0 XUMUHU C YUETOM CrielUu(PUKH HayKu XUMHH, €€ 3HaUCHHS B MO3HAHUU TIPUPOJIBI U B
MaTepHAIbHON KU3HMU OOIIECTBa, a TAKXKe C Y4E€TOM OOLUX IIeNied U TMPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CUCTEMBI CpeHEro o0Iero oopa3oBaHus
B Poccuiickoi @enepanuu.

XuUMHUSL KaK JJIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK HUIpaeT OcoOyrH poJjib B
COBPEMEHHOW IUBUJIU3AIIMM, B CO3IaHUM HOBOW 0a3bl MaTepUaNbHOU KyIbTypbl. OHa
BHOCUT CBOH BKJIaJl B (OPMHPOBAHHWE pPAlMOHAIHHOTO HAYYHOTO MBIIUICHUS, B
CO3JIJaHHE€ IIEJIOCTHOTO TMPEJCTABICHUSI 00 OKPYXKAIOIEM MHUpPE KaKk O €IUHCTBE
OpUpOABl W YeNIOBEeKa, KOTopoe (opmMupyercs B XMMHUM Ha OCHOBE MOHHMMAaHHS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMH MIPUMCHCHHS.

TecHo B3aMMONEUCTBYSI C JPYrMMH €CTECTBEHHBIMM HayKaMH, XHUMHS cTajia
HEOTHEMJIEMON YacTbl0 MHUPOBOW KYJIBTYpPhl, HEOOXOAMUMBIM YCJIOBHEM YCIEUIHOTO
TpyJa ¥ SKU3HU KaxJaoro uwieHa oOmectBa. CoBpeMeHHass XUMHUSA Kak Hayka
co3ujaTeNbHasl, KaKk HayKa BBICOKUX TEXHOJIOTUM HAMpaBjieHA HA pelIeHrue rao0albHbIX
npoOjieM YCTOWYMBOTO Pa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTU U OXPaHBI 37J0POBBSI.

B coorBercTBUM ¢ O0mMMMH TENSIMH W TOPUHIIUIAMU CPEIHETO OOIIEro
oOpa3oBanusi cojaepkanue mpeamera «Xumus» (10—11 xmaccel, 0a30BBIN ypOBEHB
W3Y4YEHUs) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OONIEKYJIbTYPHYIO TMOJATOTOBKY
oOy4Jaronmxcs, HeOOXOAUMYIO UM JI BBIPAOOTKH MHPOBO33PEHUECKHX OPUEHTUPOB,
YCTENIHOTO BKJIIOUEHUS B JKU3HBb COITMYyMa, TPOJOJKEHHUSI 00pa30oBaHUs B PA3IUIHBIX
00J1acTsIX, HE CBSI3AHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapistomiuMu nipenMera  «XUMHS» — SBISAIOTCS  0a30Bble  KypChl — —
«Opranuveckas xumus» u «OOm@as W HeEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHMsI KOTOPBIX SABJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW 1O HEOPraHWYECKOW XMMHUHU (C BKJIIOUYEHUEM 3HAHUM U3 OOIled XUMHUU) U
opranudeckoil xumuu. DOpMUPOBAHHE [IaHHOM CHUCTEMbl 3HAHUU TPU HU3YYEHUU
npenMera 00ecTrieunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEro MHOTI000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUN XUMUHU.

Ctpykrypa conepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMus» chopMUpOBaHa B TIporpaMMe II0 XHMHH Ha OCHOBE
CHUCTEMHOT0 TOJIX0/1a K M3YUYCHHUIO y4eOHOro maTepuaia u 00yCIOBI€HA UCTOPHYECKHU
000CHOBaHHBIM PA3BUTHEM 3HAHUWI Ha ONPEACIIEHHBIX TEOPETUYECKUX YpPOBHX. Tak, B
Kypc€ OpraHM4YecKOM XMMHUU BEILECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOMU



TEOPUH CTPOCHHMSI OPTaHUYECKUX COCIMHEHMM, a TAKKE HA YPOBHE CTEPEOXUMHUYECKUX
U 3JIEKTPOHHBIX MPEACTABICHUNH O CTpoeHUH BemecTB. CBeaeHHUs 00 HM3ydaeMbIX B
Kypce BEIIeCTBaxX Jal0TCs B Pa3BUTUH — OT YIJIEBOJOPOIOB JI0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COENMHEHWH. B Kypce opraHmyeckodl XUMHUU TIOIYy4YalOT pa3BUTHE
chOpMUPOBaHHbIE HAa YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs IE€PBOHAYAJIbHbIE
OpPEJICTaBICHUS O XHMHYECKOM CBSI3M, KIACCU(UKALMOHHBIX NpHU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKI1U.

[loq HOBBIM yIrJIOM 3peHUs B MmOpeaMere «XuUMHS» 0a30BOro  YpOBHS
paccMaTpuBaeTcsli M3y4YeHHBbIH Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHUs
TEOPETHUUECKHI MaTepHral U (PaKTOJIOrMYECKUE CBEIEHHUS O BEIIECTBAX M XUMUYECKOM
peakuuu. Tak, B YacTHOCTH, B Kypce «OOm@as M HeopraHU4ecKas XUMUI»
00y4YaromIMMCsl MPEAOCTABIISIETCSI BOZBMOXHOCTh OCO3HATh 3HAUYEHHUE MEPUOAUYECKOTO
3aKOHa C OOILETEOPEeTUYECKUX M METOAOJIOIMYECKUX T[O3ULUN, TIy0Xke MOHSATH
UCTOpUYECKOE W3MEHeHWe (YHKIMH HSTOro 3akoHa — OT o0oOmaromend 10
OOBSACHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O Ba)KHEHMIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBAaX M NPHMEHEHUHM, a TAKXKE O XUMHUYECKHX PEAKLUUAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX NpOTEeKaHus AomnoisHsercsa B Kypcax 10 m 11 kmaccoB simemeHTaMu
coJiep KaHMsl, UIMEIOUIUMHU KYJIbTYPOJIOTMYECKUN U MPUKIATHOW XapakTep. DTH 3HAHUS
CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMUU C JIPYTUMU HayKaMU, PacKpbIBaOT €€
pOJb B IO3HABAaTEIbHOM M NPAKTUUECKOM JEATENbHOCTH 4YEJIOBEKA, CHOCOOCTBYIOT
BOCIIUTAHUIO YBa)KEHUS K IMPOLECCY TBOPYECTBA B OOJACTU TEOPUU U NPAKTUUECKUX
NPWIOKEHUH XUMUHU, MOMOTal0T BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAUYMMBIX NMPOOJIeMax, CBA3AHHBIX C XMMMEW, KPUTUUYECKH OCMBICIUBAThH
UH(POPMAIUIO U IPUMEHATH €€ IS ONOJHEHHS 3HAHUMN, PEIlIeHUs] UHTEUIEKTYalbHbIX
U SKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a1ady. B menom copepkaHne ydyeOHOro
npeaMera «XHUMHs» JaHHOTO YPOBHS M3YYEHHsS] OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
o0yyaromxcss MHPOBO33PEHUECKOM OCHOBBI Il NMOHMMaHUSA (PUIOCOPCKUX HUACH,
TaKMX KakK: MaTE€pUaJIbHOE €IMHCTBO HEOPraHMYECKOrO0 M OpPraHUYEeCKOro MHpa,
OOYCIJIOBJIEGHHOCTh CBOMCTB BELIECTB KX COCTaBOM WU CTPOCHHEM, I103HABAEMOCTb
IIPUPOAHBIX SBJICHUNA IYTEM 3KCIIEPUMEHTA U PELICHUS IPOTUBOPEYNN MEXKIY HOBBIMU
(akTaMu U TEOPETHMUECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PEILICHUU
IKOJIOTUYECKUX MPOoOJieM, a Takke MpodiieM cOepekeHUs YHEPreTUYECKUX PECYpPCOB,
CBIPbS, CO3[JaHUSI HOBBIX TEXHOJIOTUM U MaTEpPHAJIOB.

B nnane pemienus 3anad BOCIUTAHUS, PA3BUTHA U COLUAIN3ALMU 00YYarOIIUXCS
IPUHATBIE NPOrPAMMOM 110 XUMHH HOAXOIbl K OIPENEICHUIO COAECPXKAHUA U
IOCTPOCHUS TpeAMeTa MpelycMaTpuBaloT (GOPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX
NEeCTBUN, HUMeErouX 0a30BO€ 3HAYEHUE I Pa3IUYHbIX BHUAOB JIEATEIbHOCTH:
penieHus: npodiieM, MOMCKa, aHajdu3a U 00padOTKM MH(POpPMALMKM, HEOOXOAUMBIX IS
OpuoOpeTeHHsl  OmbITa MPAKTHUECKOM W HCCIEeNOBaTENIbCKOW  JIeATENbHOCTH,
3aHMMArOIIEN BaXKHOE MECTO B ITO3HAHUU XUMUHU.



B npaktuke mnpenomaBaHusi XUMUM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHs, TaK M HA YPOBHE CpeIHEro oOimiero oOpa3oBaHUsA, IPHU ONpEICICHUH
CONEPIKATEIbHOW ~ XapakTEePUCTHKU IeJel W3y4eHUs TMpeaMeTa HalpaBICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO TpHU3HAETCA (QOpMUpPOBAHUE OCHOB
XUMHUYECKOM HayKh Kak oOOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOUN
NESITeNHbHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOIMYECKOW TOYKH 3pPEHUS TaKOW TIOAXOJ K OINPEACTICHUIO IeJeld H3yJYCHHs
TIpeIMETa SIBJISICTCS BIIOJTHE OMPAaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJAaBHBIMU LEISIMU M3YyYEHHUS IMpeIMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIIsSIFOTCS:
dbopMupoBaHWE CHUCTEMbl XUMHYECKMX 3HAHMM KaK BaKHEUIEW CcOCTaBIsIONIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa, B OCHOBE KOTOPOW JIekKAT KIIIOYEBbIE MOHSTHS,
dbyHIaMeHTabHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOIO0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,
dbopMUpOBaHUE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/AX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIi, HEOOXOIUMBIX NIl IPHUOOPETEHHSI YMEHHUI OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMHUYECKUX SBICHHUA, UMEIOIUX MECTO B MPHUPOJE, B IPAKTUIECKOMN
Y TIOBCE/THCBHOM JKU3HM,
pa3BUTHE YMEHUW U CIOCOOOB JCSATEIIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOMI0ICHHEeM TpaBuil 0€30macHOro
oOpallieHusl ¢ BEIIECTBAMHU.

Hapsiny ¢ stiM, comepikaTenbHash XapaKTepUCTHKA Iejded W 3adad U3Y4YCHUS
npelMeTa B MporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CpemaHero oomiero odbpazoBanus. CeromHs B
NPETNOJaBaHUA XUMUW B OOJBIIEH CTENEHU OTHAETCA MPEATNIOYTEHUE MPAKTHYCCKOU
KOMITOHEHTE COJEp)KaHHs OOyYeHHs, OPHCHTHPOBAHHON Ha MOJTOTOBKY BBITYCKHHKA
o01reo0pa3oBaTenbHOM  OpraHu3alyy, BIAJACIONIEr0O HE HAO0OpOM 3HAaHUW, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSMH aKTUBHOTO
MIOJTYYCHHMSI 3HAHUH U TIPUMEHEHUS UX B PEATbHOM KU3HU JIJIST PEIICHUS TPAKTHICCKUX
3a/ay.

B cBs3u ¢ 3TUM mipu M3ydeHHH mpeaMmeTa «XUMHUsS» JTOMUHUPYIOIIee 3HAYCHUE
IPUOOPETAIOT TaKKE TETH U 3a7a9d, KaK:

amantanus OOyYaroIIMXCS K YCIOBHSAM JHHAMHUYHO Pa3BUBAIOLICTOCS MUPA,
(dbopMHUpOBaHUE MHTEUIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIICCTBAMU U UX PUMCHCHUEM;

(opMHpOBaHUE Y 00YUYAIOIIHUXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHH),
UMEIOIIUX YHUBEPCATIbHOE 3HAUYCHHE JUISl PA3IMYHBIX BUIOB JEATEIBHOCTH: PEIICHUS
npoOsieM, TIOMCKa, aHamu3a U 00paboTku uHPOpMAIMK, HEOOXOAUMBIX IS
NPUOOPETEHHSI OTBITA JIEATEILHOCTH, KOTOpas 3aHUMAeT BAXKHOE MECTO B TO3HAHUHU
XUMHUH, a TaKXKe JUIA OIEHKH C TO3WIMA SKOJOTHUYECKOW OE30MacHOCTH XapaKTepa



BJIMSHUS BEUIECTB M XMMHUYECKMX IPOLIECCOB HA OPraHM3M YEIOBEKa U IMPHUPOTHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIEKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yYarouuxcsi: CIOCOOHOCTH CAaMOCTOSITENbHO NPUOOpETaTh HOBBIE
3HaHUS 10 XUMHH B COOTBETCTBUU C >KU3HEHHBIMHU IMOTPEOHOCTSIMH, HCIOIB30BAThH
COBpEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTMM [UIsl MOMCKAa W aHaiu3a Y4eOHOH H
HAY4YHO-TIOMYJISIPHON MH(OpMAIK XUMHUYECKOTO COJIePIKaHus;

dopMupoBaHrUE U pPa3BUTHE Y OOYYAIOIIMUXCS aCCOIMATUBHOTO WM JIOTUYECKOTO
MBILUICHUS, HAO0JII01aTeNbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPBbIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, IpHU IUIAHUPOBAHUU U MPOBEIECHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCTIMTaHWE y  oOydJalomuxcss  YOSKIEHHOCTH B T'YMaHHCTHYECKOM
HAMpaBJICHHOCTH XWUMHUHM, €€ BaXXHOH pONM B PpEUICHUH TJO00ANbHBIX MpoliIeM
paIMOHATBHOTO TMPUPOIOINOIB30BAHNSA, TOMOJHEHUSI SHEPreTHUYECKUX PECypCcoB U
COXpaHEHHUS TMPHUPOJHOTO PABHOBECHSA, OCO3HAHHA HEOOXOIUMOCTH OEpeKHOTrOo
OTHOLIEHHS K TPHUPOJE U CBOEMY 3JI0OPOBBIO, a TaKXKe MPHOOPETeHUsI OIbITa
UCIIOJIb30BAaHUSl TOJMYYCHHBIX 3HAHWUU Ui TPUHATUS TPAMOTHBIX pEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yueOHOM m1aHe cpeaHero ooiero oopa3oBaHUs mpeameT «XuMus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeAMETHON 001acTi «ECTeCTBEHHO-HAYYHBIE TPEIMETHI.

OO61iee yuciio 4acoB, OTBEAEHHBIX ISl M3YYEHHMsS XMMHMM, Ha 0a30BOM YpOBHE
cpenHero oOiero oopa3zoBanusi, coctaisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B
Henento), B 11 kimacce — 34 gaca (1 gac B HeAemio).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpraHWYECKUX BelecTB. lomonorusa, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HW3Y4YECHMsI BEIIECTB M HX IPEBpalICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (MjIaBjieHue, O0yriIuBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEHIIMKA TNpPENCTAaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3UUYECKUE HU
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu raJloreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YrI€BOAOPOAOB. lIpupoaHbIi ra3 W MOIYyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONyYeHHE STUIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE MeTaHOa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
dbu3nyeckrue W XMMHYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIETOYHBIMHU
MeTaJjlaMi, KaueCTBEHHAs peakis Ha MHOIroaToOMHbIE CHupThl). JlelicTBue Ha
opraHusM yenoseka. [[pumenenre riauuepuHa v STUJICHIJIUKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKWCJIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue A Kiacca KUCJIOT, peakius dTepuduKaiim), MmoxydyeHue u mpruMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buonoruueckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucneHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHue, HaOMIOJICHNE W OIMHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMCHTAIbHBIE METOABl HM3YYCHHsI BEIISCTB W WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIIH, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YTIECBOIBI, KHUDHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUusT JIEKTPOHOB MO OpOUTAISIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuyeckux anemeHtoB JI. M. MeHmeneeBa ¢ COBPEMEHHOW TEOPUEHW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). Bogopoanas cBsi3b. BajeHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Kimaccuduxanuss XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMH4YeCcKOoe paBHoBecue. DaKTOpbl, BIMSIOMIMNE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HX NPEBpALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPOJIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHUX peEaKluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnementoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KACIOT, BOAOPOAHBIX COSAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O6mme Qusndyeckue cBoiicTBa MeTauioB. CIUiaBbl METAIIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme cmocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA aTIOMHUHUS C PacCTBOpaAMHU
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILHE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMATEPHUalbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmsi  MEXNpeaMETHBIX  CBsi3ed TpU  HU3Yy4YeHHH OOmmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, TUmores3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOaKTHBHOCTH, MOJIEKYJIA, SHEPTeTUIECKHI yPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbI€, TOILIIUBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJIbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/IEATEbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJNbTAaTOB OCBOEHHUA MpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HaJIMYK€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUMXCAd PYKOBOJCTBOBAThCSI B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MNPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMera «XHMHS» JAOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOPMaMM W  TMpaBWIaMH  [OBEAEHUS, CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
00y4YaromIMXcs MO peaqu3aiy MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
ApTYMEHTBI JIPYTUX TIPU aHATU3€ Pa3IUYHBIX BUJIOB YU4EOHOU JESATEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMUpPOBaHHS KYJAbTYPbI 310POBb:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUNA W HENMPUATHUS BPEAHBIX NMPUBBIYEK (YyHOTpPEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIIM TPYJa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) IKOJIOrH4eCcKOro BOCIIHTAHHUS:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpPALIATh UX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM U1  COBPEMEHHOU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAULMHBI, OOECIEUEHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS IS aHAJIM3a U OOBSICHEHUS SBJICHUH OKPYKAIOIIEro MUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTCIILHO HCIOJIb30BaTh XUMHUYCCKHUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUS ~ MHUPOBO33PEHUS o0y4armmxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
Ipolecc, CUCTeMa, Hay4YHbI (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATBLHON KOMIETEHITUN 00 yJIarOIINXCS;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeisaTh ILENH JIeITEeIbHOCTH, 3ajilaBas IapaMmMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITHM M YCTAHABIMBATh HMX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIbHBIC IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KAaYECTBE HMHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECcCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEYHUBOCTS;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOM TeMbI B XOJE JHUajaora u/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO HCCIEAOBAaHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMM 1€iCTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOTHEHWN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a7a4, BHIOMpaTh HamOomee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsl, U30MEPbI, TOMOJIOTHUECKUN PSJ,, TOMOJIOTH, YIJIE€BOAOPOIbI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
MPaKTHYECKOMN JAETEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOIH30BATh XHUMHYECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CT€ApUHOBAsl KUCJIOTa, TJIF0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa ais 00bsACHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ yYMEHUN  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIeTHU/l, MypaBbHUHAsI U YKCYCHasi KHUCIIOTHI, TJIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTII€BOJIOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJTUYECTBA MCXOJHOT'O BEILECTBA WU MPOJYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUEHUU BEILIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh MPaBUiia MOJIb30BAHUS XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUS] OPraHUYECKUX BEIIECTB MMPU HarpEeBaHUM, OJyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMHU U J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HbBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  yYMEHUW  cOONIOJATh  MpaBWIa  DKOJIOTHYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHYECKOH COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
¥ JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIbHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHMU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTUIECKOM NEATETLHOCTH YETTOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIOJNb30BATh XUMHYECKYID CUMBOJIMKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKOM PEIIETKM KOHKPETHOrO BelllecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEIEIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHI, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHMS pPEAKUUl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKIMii HOHHOIO OOMeHa, yYUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOIO MOJYYE€HUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUM ra3oB
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEI[ECTB, TEIUIOBOrO 3(PdeKkTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUs MAaccChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU PEaAKIIUH,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH TPU OOpaIlleHUH ¢ BEIIECTBAMH U Ja0OpaTOPHBIM 000PY/I0BAHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHbOpMAIINIO, TOJNYYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOUIEH MPUPOMHON Cpelnbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe (uudp ) DopMbI peain3aunm
uudposbie
Ne i/ pa3ieioB U TeM KonTpoasnbie | IIpakTnueckue P BOCIUTATEILHOI0 MOTEHIIHAIA
Bcero o0pa3oBaTe/ibHbIE
NporpamMmMbl padoTsbI padoThI pa3aesa/TeMbl
pecypcsl

Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH

* MOOYX/IeHne 00yUaroIuXCs
co0moaTh Ha ypoKe
OOMIETIPHHATHIE HOPMBI TIOBE/ICHUS,
IpaBuia OOLIEHUS CO CTAPLIUMHU
(megarorn4eckuMu pabOTHUKAMU) U
CBEpPCTHUKaMH (00yUJaroIuMucs),
HPUHIUIB] y4eOHON TUCLUIIIIMHbL U

[penmer CaMOOpTaHW3aIlNH; * IPUBJICUCHHUE

OpTraHu4ecKOi BHUMAaHHUs 00yYaromuXCcs K

xumuu. Teopust PO [IEHHOCTHOMY aCIIeKTYy N3y4aeMbIX
1.1 CTpOECHUS 3 httos://resh.edu.ru/ Ha ypOKax sIBJICHUH,

OpPraHUYeCKHUX UCTOJIb30BaHUE BOCIIMUTATEIIBHBIX

coeMHeHUN A. BO3MOKHOCTEHN COJIepKaHUA

M. Bytneposa pasznena depes moaodop

COOTBETCTBYIOLIUX YIPAKHEHUIA; ®
BKJIIOYEHHUE B YPOK UIPOBBIX
Hpoueayp, KOTOpbIe TOMOTAIOT
noAAcCpIKaTb MOTUBAIIHUIO
00y4aroImuxcs K NOIy4eHHUIO
3HaHUM, HaJIaXXUBAHUIO
MIO3UTHBHBIX MEXJIMYHOCTHBIX



https://resh.edu.ru/

OTHOIIICHHUH B KJIacCe, IOMOTAIOT
YCTAHOBJICHHIO TOOPOKETaTeIHbHOM
aTtMocdepbl BO BpeMsl ypoka

Hroro no pasgeny

Pa3znea 2. YrieBoaopoabl

* BKJIIOYCHHE B YPOK UTPOBBIX
IpOIETyp JUTS TTOIIePKAHUS
MOTHUBAIMH 00yUYaIOMIUXCS K
MOJIYYEeHUIO 3HAHUI; ®* TPUMEHEHUE
Ha ypOKe HMHTEPaKTHBHBIX (hopm
paboThI ¢ 00YJAOIIIMUCS

[Ipenenbuble
PolI WHTEJUIEKTYaJIbHBIX UID,
2.1 YTII€BOJOPOIABI —
https://resh.edu.ru/ CTUMYJIMPYIOLUX [TI03HABATEIbHYIO
THAHET MOTHBAIIMIO O0yYAIOIINXCS; *
MPUMEHEHUE TPYIIOBOM paboThI
e paboThI B Tapax, KOTOPHIC y4at
o0yyaromuxcst KOMaHIHOM paboTe
Y B3aUMOJICUCTBUIO C APYTUMHU
00yJaronuMucs
* IpUMEHEHHUE TPYNIOBON PabOTHI
wiH paboThI B Tapax, KOTOPHIE y4at
Henpenensabie oOydaromuxcsi KOMaHIHOU paboTe
YTJI€BOAOPOABIL: PO Y B3aUMOJICHCTBHIO C JPYTUMHU
2.2 aJIKEHBI, httos://resh.edu.ru/ 00ydJaronuMucs; * MooyKIeHNe
aJIKaJHeHBl, oOydJaronuxcsi coOJII01aTh HA YPOKE
QIKUHBI OOIIETIPUHATHIC HOPMEBI TIOBEJICHUS,

npaBuiIa OOLICHHUS CO CTAPIIUMHU
(megarorn4eckuMu pabOTHUKAMU) U



https://resh.edu.ru/
https://resh.edu.ru/

CBEpCTHUKAMU (00yUYaIOIUMHKCS),
MIPHUHIIATIEI YIeOHOUW TUCITUTUINHBI 1
CaMOOpraHU3allny; * IPUBJICUCHHUE
BHUMAaHUS 00y4aronmxcs K
[IEHHOCTHOMY aCIEKTy U3Y4aeMbIX
Ha YpOKax sIBJICHUH,
WCTIOIb30BaHUE BOCIIUTATEIBHBIX
BO3MOKHOCTEH COJIEpKaHUA
pasznena depes moadop
COOTBETCTBYIOIIUX YIIPaKHEHUH;
BKJTIOYCHHUE B YPOK HTPOBBIX
IPOIIEeTyP, KOTOPBIE TIOMOTAIOT
MOIJIEP’KATh MOTHBAIIUIO
00y4aromuxcst K MoJIy4eHHIO
3HaHWi, HAJIAXKUBAHUIO
MO3UTHUBHBIX MEXIIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce, IIOMOTaloT
YCTAHOBJICHHIO JOOPOKEIaTeIbHOM
aTMocdepbl BO BpeMsl YpoKa;

2.3

ApomaTtuueckue
YTJIEBOAOPOABI

POIII
https://resh.edu.ru/

* IPUMEHEHHE I'PYIIOBON pabOThI
WIN paboThI B Tapax, KOTOPbIE yyaT
oOyyaromuxcst KOMaHIHOU paboTe
Y B3aUMOJICUCTBUIO C APYTUMHU
00y4aromuMucs; * HoO0yXI1eHue
obOydJaronuxcsi coOJII01aTh Ha YPOKE
OOLIENPUHATBIE HOPMBI ITIOBE/ICHUS,
npaBuiia OOLIEHUS CO CTAPLIUMHU
(megarorn4eckuMu pabOTHUKAMM) U
CBEpCTHUKaMH (00yUJarouMucs),
HNPUHIUIBI Y4eOHOH TUCIUITIINHbI U



https://resh.edu.ru/

CaMOOpraHu3alluy; * MPUBJICUYCHUE
BHUMAaHUS 00YJarOITUXCSI K
LIEHHOCTHOMY aCIEeKTYy N3y4aeMbIX
Ha YpPOKax sIBJICHUH,
HCII0JIb30BAaHUE BOCIIUTATENbHBIX
BO3MOXHOCTEN COJEPHKAHUS
paszaena yepes moaoop
COOTBETCTBYIOIINX YIPAKHCHHI;
BKJIFOYEHHUE B YPOK UTPOBBIX
IIpOLEAYP, KOTOPBIE TOMOTalOT
MOJIIEP>KaTh MOTUBALIUIO
00y4aroImuxcs K NOIy4eHHIO
3HAHMH, HaJIa)XKHUBAHUIO
MO3UTUBHBIX MEKITHYHOCTHBIX
OTHOIIICHUH B KJIacce, MOMOTaioT
YCTaHOBJICHHIO 100pOKeIaTeIbHOM
aTMocdepbl BO BpeMsl YpoKa;

24

[Tpupoansie
WCTOYHUKH
yIJI€BOJIOPOAOB U
uX nepepadboTka

POIII
https://resh.edu.ru/

* noOy>XaeHrEe 00yJaromuXcs
co0o1aTh Ha YpOKe
OOIIENTPUHATBIE HOPMBI ITIOBE/ICHUS,
npaBuiia OOLIEHUS CO CTAPIINMU
(memaroruuecKMMH pabOTHUKaMU) U
CBEpPCTHHKaMH (00yUJaroIuMuUcs),
HPUHIUIB] Y9eOHON TUCIUITIIMHBI U
CaMOOpIaHU3alluy; * IPUBJIEUCHHUE
BHUMaHHUs 00yyaroImuxcs K
[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX
Ha ypOKax sIBJIICHUU,
UCTIOJIb30BaHUE BOCIIUTATEIBHBIX
BO3MOYKHOCTEH coliepKaHUs



https://resh.edu.ru/

paszena yepes moaoop
COOTBETCTBYIOIINX YIPAKHCHHM;
BKJIFOYEHHUE B YPOK UTPOBBIX
MPOLENYP, KOTOPBIE TOMOTat0T
MO/JIEp&KaTh MOTUBAIUIO
00yJaronuxcs K MoJTy4eHHIO
3HAHUH, HaTa)KUBAHHUIO
IMO3UTHBHBIX MEXKITHYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOraroT
YCTaHOBJICHHIO 100pOKeTaTeIbHOM
aTMoc(epbl BO BpeMsl ypoka

Uroro no pazgeny

13

Paspnen 3. Kucsiopoacoaep:kamue opranHnyecKue coeInHeHust

3.1

Cruptel. Genon

POIII
https://resh.edu.ru/

* BKJIFOYEHHE B YPOK UTPOBBIX
IpoUeAyp JUIsl TOAAEePKAHUS
MOTHBAIMH 00YJAOIIUXCS K
MOJTYYEHUIO 3HAHUH; ® IPUMEHEHUE
Ha YpOKE MHTEPAaKTUBHBIX (hopM
paboTHI C OOYUAFOIIIMMHCS :
UHTEJJICKTYaJbHBIX UTD,
CTHUMYJIUPYIOIINX ITO3HABATEIHHYIO
MOTHBAIIHIO O0yYaIOIINXCS;
MPUMEHEHUE TPYIIOBOI pabOThI
WM paboThl B Tapax, KOTOPhIE y4at
0o0ydJaronmxcsi KOMaHIHOM paboTe
Y B3aUMOJIEUCTBUIO C APYTUMHU
00yJaroumMucs

3.2

AJLIETUIbL.

POIII
https://resh.edu.ru/

* MPUMEHEHHUE TPYNIOBON PabOTHI



https://resh.edu.ru/
https://resh.edu.ru/

KapOoHnogsie
KHCJIOTBI.
Crnoxuble 3¢upbl

WK paboOThl B apax, KOTOPbIE yyaT
0o0ydJaronuxcsi KOMaHIHOM paboTe
Y B3aUMOJICUCTBUIO C APYTUMHU
00y4aromuMucs; * moOyXIeHue
oOyyaromuxcs coOIr01aTh Ha ypoKe
OOIIENPUHATBIE HOPMBI IIOBEICHNS,
mpaBujia OOIIEHUS CO CTAPITUMU
(memaroru4ecKMMH pabOTHUKaMU) U
CBEpPCTHHKaMH (00ydJaroIuMucs),
NPUHIUIB] Y4eOHOH TUCIUITIINHBI U
CaMOOpIaHU3alluy; * IPUBJIEUEHHUE
BHUMAaHUs 00y4aroluxcs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypOKax sIBJIICHUH,
UCTIOJIb30BaHUE BOCIIMTATENBHBIX
BO3MOYKHOCTEH coJiepKaHUs
pasnena yepes moaoop
COOTBETCTBYIOIIMX YIIPAKHEHUIA;
BKJIFOUEHHUE B YPOK UT'POBBIX
IpoIEeyp, KOTOPbIE IOMOTat0T
HOJAep>KaTh MOTHBALIHIO
00y4aroImuXxcs K NOJIy4eHHIO
3HAHMH, HaJIa)XKHUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH B KJIaCCE, IOMOTAIOT
YCTAHOBJICHUIO JOOpOXKeIaTeIbHON
aTMocdepbl BO BpeMsl YpOKa;

3.3

Yrnesoanl

POIII
https://resh.edu.ru/

* noOyXAeHrEe 00yJaromuXcs
co0I01aTh Ha YpOKe
OOLIETIPUHSTHIC HOPMBI TIOBEICHUS,



https://resh.edu.ru/

npaBuiia OOLIECHUS CO CTAPUIUMHU
(memaroruuecKkMMu paboTHUKAMU) U
CBEpPCTHHKAMH (00ydJaroIuMucs),
MPUHIIUATIBI YI€OHOW TUCIIUTUINHBI U
CaMOOpTraHU3allNK; * MPUBJICUYECHUE
BHUMaHUs 00y4aromuxcs K
LIEHHOCTHOMY aCIeKTy N3y4aeMbIX
Ha YpOKax SIBJICHUH,
HCII0JIb30BaHUE BOCIIUTATEIbHBIX
BO3MO>KHOCTEH COAECpHKaHU
pasznena yepes noadop
COOTBETCTBYIOIIMX YIPAKHEHHI;
BKJIFOYEHHUE B YPOK UTPOBBIX
IIpoOLEAYP, KOTOPBIE TOMOTaloT
MOJIIEP>KaTh MOTUBALIUIO
00y4aromuxcs K NOJy4eHHIO
3HAHUH, HaTa)KUBAHHIO
MO3UTHUBHBIX MEXIMYHOCTHBIX
OTHOILEHUH B KJIacce, IOMOTal0T
YCTaHOBJICHHIO 100pOKeTaTeIbHOM
aTMoc(ephl BO BpeMsl ypoka

Hroro no pazneny

13

Pa3nea 4. Aszorcoaeprkaniue opraHn4ecKue coeJHHeHUs

4.1

AMUHBL
AMUHOKUCIIOTEL.
benkn

POIII
https://resh.edu.ru/

* BKJIFOUEHHE B YPOK UTPOBBIX
TPOLEAYP JUTS IO ICPKAHHS
MOTHBAIIMH 00YJAOIIUXCS K
MOJTYYEHUIO 3HAHUH; * IPUMEHEHUE
Ha YPOKE UHTEPAKTUBHBIX PopM
paboThI ¢ 00yUYAIOLTUMHUCS:



https://resh.edu.ru/

WHTEIJJICKTYaJIbHBIX UTD,
CTUMYJTHPYIOIINX TTO3HABATEIIEHYIO
MOTHBAIIHIO 00yYaIOIINXCS;
MPUMEHEHUE TPYIIOBON paObOTHI
wiH paboThI B Tapax, KOTOPhIE y4at
o0ydJaronuxcsi KOMaHIHOM paboTe
Y B3aUMOJICVCTBUIO C APYTUMH
00yJaroumMucs

Hroro no pasgeny

3

Pa3znen 5. BoicokoMosieKyJIIpHbIE COeINHEHUS

5.1

ITmacTtmacchl.

Kayuayku.
Boaokuna

POII
https://resh.edu.ru/

* I0OyX/1eHnEe 00yUaroIuXCs
coOI0IaTh HA YPOKe
OOIIETIPUHATHIE HOPMBI TIOBE/ICHUS,
npaBuiia OOLICHUS CO CTAPIITUMHU
(memarorndecKuMu pabOTHUKAMH) U
CBEpPCTHUKaMH (00ydaromMucs),
NPUHIUIB] Y9eOHOH TUCIUIINHBI U
CaMOOpIaHU3allUY; * IPUBJICUCHHUE
BHUMAaHUS 00yUaroIuXcs K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha YpOKax SIBJICHUH,
UCTIOJIb30BaHUE BOCITUTATEIBHBIX
BO3MOYKHOCTEH COJEepKaHUA
paszfena yepes moaodop
COOTBETCTBYIOIIUX YIPaKHEHUI;
BKJTIOYEHHE B YPOK HTPOBBIX
IpoIeTyp, KOTOPBIE TIOMOTAI0T

o iep>KaTh MOTHBALIHIO
00y4Jaromuxcs K NOJy4eHHIO



https://resh.edu.ru/

3HAHWM, HaJaKUBAHUIO
ITO3UTHUBHBIX MCKJIINYHOCTHBIX
OTHOIIIEHUH B KJIacce, IIOMOTraroT
YCTaHOBJICHHIO I0OpOKeTIaTeIbHOM
atMocdepsl BO BpeMsl ypoka

Uroro no pazgeny

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

KonuyecrBo yacos JIEeKTPOHHBIE
HanmenoBanue (ndp ) ®opmbl peaTu3annu
undposbie
Ne i/ pa3aejioB 1 TEM KOHTpOJ’ILHLIe HpaKaneCKue P BOCIIMTATECJIBHOI'O MOTCHIIMAJIA
Bcero o0pa3oBaTejibHbIE
NporpamMMel padoThI padoThI pa3aeJia/TeMbl
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
* BKJIIOYEHHE B YPOK UTPOBBIX
IpOLEAYP VISl MOAAEPKAHUS
MOTHUBAIMH 00yUaIOMIUXCs K
Crpoenue .
ITOJIyYEHUIO 3HAHUH; * IPUMEHEHUE Ha
aTOMOB.
. OKE MHTEPaKTUBHBIX (OpM pabOThI
[Tepuognueckuit P P Gopw p
¢ 00Y4JaIOLMMHUCS: UHTEIJUIEKTYaJIbHBIX
3aKOH U PO
UT'p, CTUMYJIUPYIOIINX
1.1 T[leproauueckast 3 P Py
https://resh.edu.ru/ MTO3HABATEIbHYIO MOTHUBALINIO
cucreMa
oOydaromuxcs; * IpUMEHEHHE
XUMHYECKHX a6 5
IpynmnoBoil paboTkl UK pabOTHI B
anemenToB . U. Py p 6p
napax, KOTopble y4aT 00y4aroImuxcs
MeHneneesa pax, . pHie Y v
KOMaHJHOU paboTe u
B3aUMO/ICICTBUIO C APYTUMHU
00yJaronuMucs
* IPUMEHEHHUE Ha YPOKE
MHTEPaKTUBHBIX (OpM pabOTHI C
Crpoenue 00yYaroIUMUCS: UHTEIUIEKTYaIbHBIX
19 BEIIECTBA. 4 PolI WP, CTUMYITUPYIOLINX
' Mmuoroo6pasue https://resh.edu.ru/ ITI03HABATEJIbHYI0 MOTHUBALINIO
BELIECTB o0yJaromuxcs; * IpuMeHEeHHe

IpyNIoBoi paboThl WK pabOTHI B
napax, KOTopble yuaT 00y4aroLuxcs



https://resh.edu.ru/
https://resh.edu.ru/

KOMaHJIHOU paboTe u
B3aUMO/ICHCTBUIO C JPYTUMH
00yJaromuMucst; * moOyxaeHue
oOyyaromuxcs co0Ir01aTh Ha ypoKe
OOIIETIPUHATHIE HOPMBI IOBEICHUS,
npaBuiIa OOLIEHUS CO CTApPIIUMHU
(memaroru4ecKkMMH pabOTHUKAaMU) U
CBEpPCTHUKaMH (00ydaroumucs),
NPUHIUIB] Y4eOHON TUCIUILTUHBI 1
caMOOpraHu3aluu

1.3

XUMHAYECKUE
peaKIu

POIII
https://resh.edu.ru/

* MOOYKIEeHNE 00YyJarOITUXCs
c00JII01aTh HAa YPOKE OOIICTIPUHSITHIC
HOPMBI TIOBEICHNUS, PaBUIIa OOIIECHUS
CO CTapIIMMHU (TIeJarorH4eCKUMHU
pabOTHUKAMU) ¥ CBEPCTHUKAMU
(oOyyarormMMHucst ), IPUHLUIIBI
y4eOHON AUCIUTUTHHBI U
CaMOOpIaHU3allUH; * IPUBJICUCHHUE
BHUMaHHUs 00y4aroIUXCsl K
LIEHHOCTHOMY acIIeKTy H3y4aeMbIX Ha
ypOKax sIBJIEHUH, HCIIOJIb30BAHNE
BOCTIUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHM pasjiena yepe3 noadop
COOTBETCTBYIOIIMX YIIPAKHEHU;
BKJIIOYEHUE B YPOK UIPOBBIX
IpoLelyp, KOTOPbIE IOMOTatT
NoJIep>KaTh MOTHBALIUIO
00yyaromuxcs K MoJy4eHuIo 3HaHuM,
HaJIXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILICHUH B



https://resh.edu.ru/

KJ1acce, IOMOratoT YCTaHOBJIEHUIO
no0OposkenarenbHol aTMochepsl BO
BpEMS ypOKa

Hroro no pazneny

13

Paznen 2. Heopranuueckasi xummusi

2.1

MeTtamibl

POII
https://resh.edu.ru/

* BKJIFOYCHHE B YPOK UTPOBBIX
IPOIEyp JUTS TTOAePKAHUS
MOTHUBAIMH 00yUYaIOMIUXCS K
MOJIyYEeHHUIO 3HAHUI; * IpUMEHEHNEe Ha
YpOKe UHTEPAKTUBHBIX (hOpM padbOTHI
C 00YJaIONIMMHUCS : MHTEIUIEKTYaTbHBIX
UTP, CTUMYJIUPYIOIINX
MO03HABATEIBHYIO MOTHBALIUIO
o0ydaromuxcs; * IpUMEHEHHE
IPYIIIOBOM pabOThI MIU pabOTHI B
napax, KOTOpbIe yJaT 00yJaronixcs
KOMaHJHOU paboTe u
B3aUMOJICHCTBUIO C APYTUMHU
00yJaronuMucs

2.2

Hemeramnnl

POII
https://resh.edu.ru/

* IPUMEHEHHUE TPYNIIOBOH pabOThHI WiIn
paboThI B mapax, KOTOPBIE y4aT
oOyyaromuxcst KOMaHIHOM paboTe u
B3aUMOJICUCTBUIO C IPYTUMHU
00ydJaromuMucs; * moOyKIeHUE
obOyyJaronuxcsi coOJII01aTh HA YPOKE
OOMIETIPHHATHIC HOPMBI TIOBE/ICHUS,
npaBuiia OOLICHHUS CO CTApPIIUMHU
(megarorn4eckuMu paboOTHUKAMHU) U



https://resh.edu.ru/
https://resh.edu.ru/

CBEpCTHUKAMU (00yUJaIOIIUMHUCS ),
MPUHIAIE] Y9eOHON TUCIUTUTIHBI 1
CaMOOpIaHU3allUH; * IPUBJICUCHHUE
BHUMaHUs 00YYaIOIINXCSI K
LIEHHOCTHOMY acCIIeKTy N3y4aeMbIX Ha
ypOKax sIBJIEHUH, UCIIOJIb30BAHNE
BOCIIUTATEILHBIX BO3MOYKHOCTEH
COJIEpKaHMA pasjiena yepe3 noadop
COOTBETCTBYIOILIUX YIIPAKHEHU;
BKJIIOYEHHUE B YPOK UTPOBBIX
poIeyp, KOTOPbIE IOMOTaloT
NOJIeP>KaTh MOTHBALIUIO
00yJaromuxcs K MoJy4eHHI0 3HaHUH,
HaJIXXMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILICHUH B
KJ1acce, IOMOratoT YyCTaHOBJIEHUIO
no0OporkenarenbHol aTMochepsl BO
BpeMs YpOKa;

2.3

CBs3b
HEOPraHMYECKHUX
1 OPTaHUYECKUX
BEIIIECTB

POIII
https://resh.edu.ru/

* oOyXAeHHEe 00yJaroIuXcs
COOJTFO/IaTh HA YPOKE OOIIETIPUHSTHIE
HOPMBI TIOBEICHUS, TIPaBHUIIA OOIICHUSI
CO CTapuIMMH (TIeJarOrHYeCKUMHU
pabOTHUKAaMU) ¥ CBEpCTHUKAMU
(0Oy4arOLIMMHUCS ), TPUHIIUTIBI
y4eOHOM TUCIMITIMHBI U
CaMOOPTaHU3AIINY; * IPUBJICUCHUE
BHUMaHHs 00yJarONIUXCs K
[ICHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax SIBJICHUH, UCTIOJIb30BAHUE
BOCIIUTATEILHBIX BO3MOYKHOCTEH



https://resh.edu.ru/

coJiep KaHUA pas3fielia yepes nojadop
COOTBETCTBYIOIIUX YIPAKHEHUH;
BKJIIOUEHUE B YPOK UI'POBBIX
IIpOLEAYP, KOTOPBIE TOMOTaOT

MO IEPKATh MOTHUBALINIO
0o0ydJaromuxcs K NOJIydeHHIO 3HAaHU,
HaJIa)KMBAHUIO MTO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILLIEHUH B
KJ1acce, [IOMOTaroT YCTaHOBIICHUIO
no0poxenareabHoi atMmochepsl BO
BpeMs ypoKa

Uroro no pazgeny

17

Pa3zgea 3. Xumus 1 ;Ku3HL

3.1

XUMHA U KA3HD

POIII
https://resh.edu.ru/

* MOOyX/IeHne 00yJaroIuXCs
c00JI01aTh HAa YPOKE OOIICTIPUHSITHIC
HOPMBI ITOBEICHHSI, TPaBUIIA OOIICHUS
CO CTapuIMMH (TIeJaroru4eCKUuMu
pabOTHUKAaMU) ¥ CBEPCTHUKAMU
(0Oy4JaroIIMMUCS ), PUHITAITHI
y4eOHOM JUCIUIIUHBL U
CaMOOPTaHU3AINH; * TIPUBJICUCHHC
BHUMaHUs 00yYarOmUXCsl K
[IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax sIBJICHUH, UCTIOIH30BaHHUE
BOCIIUTATEIbHBIX BO3MOXKHOCTEN
coJiep KaHHs pas3jielia yepes3 moaoop
COOTBETCTBYIOIIMX YIIPAKHEHU;
BKIIIOUEHHUE B YPOK UTPOBBIX
poLeayp, KOTOPbIe MOMOTaloT



https://resh.edu.ru/

MOJIePYKaTh MOTHBAIIUIO
00yJaromuxcs K MoJy4eHU o 3HAaHUH,
HaJIa’) KUBAHUIO ITIO3UTHUBHBIX
MEKIIMYHOCTHBIX OTHOIICHUH B
KJIacce, MOMOTa0T YCTAaHOBIICHUIO
JI0OpOXKeIaTeTbHON aTMOC(EPhl BO
BpeMs ypoKa

Hroro no pasgeny 4
OBIIEE KOJIMYECTBO
YACOB I10 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonunuecTBo yacos
Ne ni/m Tema ypoka IIpakTnyeckue
Bcero | KonTpoiabHbie
padoThI
padoThI
1 [IpeameT opranndeckoil Xumun, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE 1
2 Teopust cTpoeHust opraHnyeckux coenuHenuid A. M. bytiepoBa, e€ OCHOBHbIE 1
MOJIOKEHUS
3 [IpencraBienue o Ki1accupUKaUy OpraHndeckux Beuiects. Homenkmnarypa 1
(cuctemaTuyeckasi) U TPUBHAIbHBIC Ha3BaHUSI OPTaHUYECKUX BEIIECTB
4 Bxoanas koHTposbHas paboTa 1 1
5 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUM psiJT 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTENIINE MTPEICTABUTENH aJIKEHOB 1
8 [TpakTrueckas pabora Ne 1. «IlonydyeHue sTuneHa U U3y4EHUE €TO CBOWCTBY» 1 1
9 Anxanuensl. byraguen-1,3 u metrnOyraauen-1,3. [Tomydenne CHHTETHIECKOTO 1
KaydyKa U pe3uHbI
10 AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHMA pPsifl. ALIETUIICH — 1
MPOCTEUIINI TPEACTABUTEND AIIKUHOB
11 Brruucienus mo ypaBHEHUIO XUMUYECKON PEaKIIUU
12 Apenbl: 0eH30J1 U TOJIYoJ. TOKCHYHOCTh apeHOB
13 I'eneTnyeckas cBsi3b yrieBoJOPOAOB, MPUHAJICKAIIUX K PA3IMYHBIM Kilaccam
14 [TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB: IPUPOAHBIN ra3 U MOMYyTHbIE HEPTIHBIC 1
rasbl, He()Thb U IPOJIYKTHI €€ mepepadOTKH
15 [TpupoaHbIC HICTOYHUKH YTIEBOIOPOIOB: MPUPOIHBIN Ta3 U MOMYTHBIC HEPTIHBIC 1

ra3pl, He()Thb ¥ MPOJYKTHI €€ TepepadoTKu




16 KoHTposnbHas paboTa no pa3aeny «YTiaeBoa0pOabDy 1

17 [IpenenpHBIE OAHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b 1

18 MHOT0aTOMHBIE CITUPTHI: TUICHIIIUKOIb U TTUIEPUH 1

19 ®DeHOoJI: CTPOCHHE MOJICKYIIbI, PU3NYECKUE 1 XUMUYECKUE CBOWCTBA, IPUMEHEHHUE 1

20 Anpaeruasl: GoOpMabIECTU] U alleTAThACTH . AIICTOH 1

21 OIHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIEC KUCIOTHI: MypaBbUHASA U YKCYCHAs 1

22 [Tpaktuueckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBI» 1

93 CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK MPEICTAaBUTEH BBICIIUX KapOOHOBBIX 1
KHUCJIOT

24 MBpI1a KaK cOJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE IeHCTBHE 1

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ HAPOIH3 CI0KHBIX 1
3¢upos

26 XKupsbr: runponn3, mpuMeHeHne, OMOJIOTHYECKast POJIb KUPOB 1

97 YrneBoasl: cocTas, Kaaccudukaiys. BaxkHelme npeacTaBuTeNu: TIII0K03a, 1
dpyxTO3a, caxaposa

28 Kpaxman u nemutosio3a Kak IpUpOIHbIEC TTOJTUMEPHI 1

29 Kontponbnas padora no paznery «Kuciopoconepxane OpraHnuecKue 1
COCJTMHEHUS»

30 AMUHBI: METUJIAMUH U aHUJIUH 1

31 AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPraHUYECKUE COCTUHEHUS], UX OMOJIOTUYECKOEe 1
3HaueHue. [lentuabt

32 benku xak npupoaHble BBICOKOMOJIEKYIIIPHBIE COEAMHEHNS

33 OcHOBHBIE OHATHS XMMHH BHICOKOMOJIEKYIISIPHBIX COETMHEHUN

34 [TpomesxyTounas arrectamus. KontponsHas pabora 3a kypc 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoaunuyecTBo 4acoB

Ne ni/m Tema ypoka B Kontpoabnbie | IlpakTn4yeckue
cero padoThbI padoThbI
1 XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTpOHHAs! KOH(HUTYypaIlus aTOMOB 1
9 [lepunonnueckuii 3akoH u [lepuonnueckas CUCTEMa XMMUYECKUX 3JIEMEHTOB 1
J. 1. Meneneesa, Ux CBSA3b C COBPEMEHHOM TEOPUEH CTPOCHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX
3 COEIMHEHUH 110 TPYIIIAaM U epruoaM. 3HaYCHHUE NIEPUOINIECKOTO 3aKOHA U 1
CUCTEMBI XUMHUYECKUX 21eMeHTOB .M. MeHeneeBa B pa3BUTUN HAYKU
4 Bxognast pabora CtpoeHue BenecTsa. 1 1
5 Xumuueckas cBsizb, €€ BUbl; MEXaHU3MbI 00pa30BaHMs KOBAJIECHTHOH CBS3H. 1
BonoponHas cBs3b
6 [lonsiTe o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJJIOMIHbBIE PACTBOPHI. 1
MaccoBas 10J1 BEILLIECTBAa B pacTBOPE
7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COEAMHEHUI. 1
I'eneTnueckas CBA3b HEOPraHUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Krnaccugukanus XuMu4ecKuX peakiyii B HeOpraHM4eCKOW U OpraHn4YecKou
8 XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXpaHEHUs U 1
IIPEBPALLEHUS SHEPTUN ITPU XMMHUECKHUX PEAKIMIX
9 Ckopoctb peakuun. O6paTumble peakui. XUMHYECKOE PABHOBECHE 1
10 [Ipaktrueckas padorta Ne 1. «BiusHue pa3nudHbix pakTopoB Ha CKOPOCTh 1 1
XUMHUYECKON peaKInm»
OnexTpoauTnueckas guccouuanys. [IoHsaTe 0 BOIOPOAHOM IIOKa3aTele
11 (pH) pactBopa. Peakinu noHHOr0 0OMeHa. 'HAPOIN3 OpraHHUECKUX U 1
HEOPraHMYECKUX BEILIECTB
12 OKuCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiuu. [TousTue 00 snekTposmse 1




pacIuIaBoOB U PacTBOPOB coJiei

13 KonTponbhas pabora no pazzaeny «TeopeTnyeckue OCHOBBI XUMUM 1
Mertainsl, ux nosoxkeHue B Ileproanueckoi cucreMe XMMHUYECKUX

14 anemenToB J[. 1. MeHnpeneeBa u 0COOEHHOCTH CTpOEHUsI aToMOB. O01ne 1
(dbu3nueckre CBOICTBa METAIIIOB

15 CrnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PsAJl HAPSHKEHUH METaIOB 1

16 XUMHUYECKUE CBOMCTBA BAXKHEUIIIUX METANIOB (HATPH, Kaluii, KaJbIHii, 1
MarHui, aJlOMUHUN) U UX COCTMHEHUM

17 XHUMUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUM

18 XUMHUYeCKHe CBOMCTBA ITUHKA, JKEJIe3a U UX COCTUHCHHI

19 [paktuyeckas padora Ne 2. "Perienne sKCriepuMeHTaIbHBIX 33124 110 TeMe 1
«Metamnb»"

20 Hewmertanmbl, ux nonoxxenue B [lepuoanueckoil cucteMe XUMHYECKUX 1
anemenTtoB J[. 1. MenzeneeBa u 0cCOOEHHOCTH CTPOEHUSI aTOMOB

21 dusnuecKre CBONCTBAa HEMETAIIOB. AJIJIOTPONHS HEMETAIIOB (Ha IpUMepe 1
KHcIopoa, cepsl, hochopa u yriepoaa)

22 XUMUYECKHE CBOWCTBA IaJIOTEHOB, CEPBI U UX COETMHEHUN 1

23 XUMHUYECKUE CBOMCTBA a30Ta, hocodpa M UX COCTUHCHUN 1

24 XHUMHYECKUE CBOMCTBA YIIIEPOa, KPEMHUS U UX COCAUHECHUMN 1

25 [IpumeHeHre BaXKHEUIIINX HEMETANIOB M MX COeTUHEHUI 1
O06001eHne U cucTeEMaTH3aIMs 3HaHU 110 TeMe «Hemeramisny.

26 Bbruncnenus no ypaBHEHUSIM XUMUYECKUX pPEaKIUNA U TEPMOXUMUYECKUE 1
pacy€Tsl

97 Ipaktuyeckas padota Ne 3. «PemieHne s3KkcrepuMEeHTaIbHBIX 3a/1a4 [0 TEME 1
"Hemertamnsl"»

28 KonTponbhas pabora o temam «Metamib» u «Hemetamiby

29 Heopranuueckue u oprannueckue kuciaotel. Heopranmueckue u




OpraHn4€CKUC OCHOBAHUA

AMdoTepHBIe HEOPTaHUYECKUE B OpraHnYeCKHe CoeAnHeHus. [ eneTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPTAaHHMUYECKUX BEIIECTB 1
Ponp xumun B 06ecrieueHuM 3KOJIOTHIECKON, DHEPTeTUUECKOM U MUIIIEBOU

31 0€30MacHOCTH, Pa3BUTUU MEIULIMHBL. YPOK B paMKax 1
po(OPHEHTAITMOHHOTO MUHUMYMA.

39 [IpencraBieHust 00 OOMMX HAYYHBIX MPUHIIUITAX TPOMBIIUICHHOTO 1
MOJTYYEHUS] BaXKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIESCTB M MATCPUAIIOB

34 [TpomesxxyTounas artectamnus. KontponsHas pabora 3a kypc 1 1kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
BriGepute yueOHbIe MaTepHUalIbl
- Xumust. 10 xmacc: yueb. nist o0ieo0pa3oBaT. opraHu3anuii; 6a30BbIi
ypoBeHb/O.C. IN'abpuensn, U.I'. Octpoymon, C.A. Cnankos. - 2 - e u3a. - M.:
[Ipoceeuienue;
- Xumus. 11 knace: yae0. 1151 00meo0pa3oBar. opraHu3anmii: 0a30BbIH
ypoBens/ O.C. I'abpuensu, U.I'. Octpoymos, C. A. Cnaakos.- 2-e uza.- M.:
IIpocsemenue.

METOJAUYECKUE MATEPUAJIbI JJISA YUUTEJISA

https://edsoo.ru/ - Enunoe conmepxanne o0Opa3oBaHHS

https://fgosreestr.ru/ - PeecTp npuMepHBIX OCHOBHBIX 00IIIC00pa30BaTEIbHBIX
porpaMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - usnarenscto "[IpocBenienue", OecIaTHBINA OCTYII
K 2JICKTPOHHBIM BEPCHSIM YICOHO-METOAMUSCKUX KOMIUIEKCOB, BXOSIIHNX B
denepaibHbIN IIEPEUYEHD

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://window.edu.ru — Poccwuiickuii 001eo0pa3oBaTeabHbIN MOpTaT
https://resh.edu.ru — «Poccuiickast 3JCKTpOHHAS IIKOJIa
https://www.yaklass.ru - «IKmnacc»

https://education.yandex.ru/home - «SIaaekc. Y ueOHUK»

https://uchi.ru/ - «Yuu.py»
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