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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeaHEro oOmero obpa3oBaHus pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
Deneparumny, TpeOOBaHUMN K pe3yIbTaTaM OCBOCHHUS (eliepaibHOi 00pa30BaTeIbHON MPOTrPAMMBI
cpennero  obmero oOpaszoBanus (DPOIlI  COO), mnpencraBieHHblx B DenepaibHOM
rocymapcTBeHHOM obOpaszoBareinpbHoM crangapre COO, ¢ yuérom Konmenumu mnpenonaBaHus
yuebHoro mpeamera «XuMHS» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoit denepanuu,
peau3yIoNX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTteruu
pasBuTusl BoctiuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl 0 XUMHH, K ONPEACTICHUIO 00IIel CTpaTeruu
00yd4eHUs], BOCIIUTAHUS M Pa3BUTHS OOyYarOUINXCSI CPEICTBAMH Y4EOHOTO MpeaMeTa <« XHMUs»
st 1011 kitaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyaabHbIe monoxenuss @PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJepiKaHMs, Pe3yIbTaTOB 00yueHHsS U TpeOOBAaHHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHME, [OJy4aeMO€ BBIYCKHUKaMU  00I11e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEeMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpILAIOIIMM 3TAallOM PEeAM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIINX IEIOCTHON CUCTEME XHMHUIECKOTO 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
NIO3HAHMS 3aKOHOB MPHPOABI, (HOPMHPOBAHHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphbl YellOBEKa, a
TaKKe HKOJOTMYECKM OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO U HPUPOIHOHN cpere.
Peanusyercs xummyeckoe oOpa3oBaHME OOYdYalOIIMXCS Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus CPeACTBAMH Y4eOHOTO mpenmera « XUMUs», COJep)KaHHe U TOCTPOSCHHE KOTOPOTOo
olpesieNieHbl B MPOrpaMMe MO0 XUMHM C Y4ETOM CHeUn(UKH HAyKH XUMHM, €€ 3HaueHus B
MO3HAHWUYU TIPUPOIBI U B MAaTEPUATBHOMN KM3HM OOIIECTBA, a TAakkKe C y4€ToM OOIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepuanbHON KyabTyphl. OHa BHOCUT CBOHM BKJIal B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE I[EJIOCTHOTO TIPEICTABICHUS
00 OKpYy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYKAIOLIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHHUSI.

TecHO B3aUMOJIECUCTBYS C APYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajda HEOTHEMIIEMOM
HJaCTbIO MI/IpOBOI\/JI KYJbTYPHI, H€06XOI[I/IMI>IM YCJIOBUEM YCIICHIHOIO Tpyda M KU3HU KaXAOT'O
yieHa oOmiectBa. CoBpeMEHHass XHMMHS KaK HayKa CO3WJaTelbHas, KaK HayKa BBICOKHUX
TEXHOJIOTHI HalpaBJ€Ha Ha pelleHHe T[I00ANbHBIX NPOOIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, YKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3710POBBA.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CpPEIHEro oOIiero oOpazoBaHMA
conepkanue npeamera «Xumus» (1011 kmacesl, 6a30BbIi ypPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM JJIs
BbIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KH3Hb COLUYMA,
IPOI0JDKEHHUs 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocrapnsiroimiuMu npeamera « XUMHs SBISIOTCS 0a30BbIe Kypehl — «OpranuyecKkas XUMHUsH
u «OO011as 1 HeOpraHUUYeCcKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHHs KOTOPBIX SBISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHUH 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
o0m1eit XuMHuH) 1 opraHrnueckoil xumun. @opMupoBaHUE JaHHOW CUCTEMbI 3HAHUH TTPU U3y4EHUU
npeaMera 00ecreyuBaeT BO3MOKHOCTh PACCMOTPEHUS BCET0 MHOT000pa3Hs BEIIECTB HA OCHOBE
OOLINX MOHSTHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa conepxanus KypcoB — «Opranndeckas xumus» u «OO1iast 1 HeopraHudeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
y4yeOHOro Martepuajia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX W DJJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUH BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMH. B Kypce OpraHMuecKodl XMMHUHU IOIy4aroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa3oBaHUs IE€pPBOHAYAIbHbIE
IIPEJICTaBICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM YIJIOM 3peHHUs B IpenMeTre «XuUMHUs» 0a30BOr0 ypoOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepual u
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyeckass XuMus» 00ydaroIUMCsl MPEJOCTaBISAETCSI BOSMOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTMYECKMX MO3ULUM,
riy0Xe TMOHATh MCTOPUYECKOe W3MEHeHHWe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 10
OOBSCHSIONIEH U MPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE 0 XUMUUYECKUX PEAKLHAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIBTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HAayKaMH, pPacKpbIBAIOT €€ poJib B TMO3HABATEIBHOW U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICTUBATh WH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUSI 3HAHUN, pelIeHUs
MHTEJUICKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a7ad. B 1emom conep:kanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMAaHUS (PriIocOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITI03HABAEMOCTb IIPUPOJHBIX SBIECHUN MYTEM DKCIEPUMEHTA
W peUIeHUS TPOTUBOPEUYHH MEXKIYy HOBBIMH (PaKTaMH U TCOPETUUYECKUMH MPEATIOCHUIKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B nnnane penienus 3a1ay BOCIUTAHUS, Pa3BUTHA U COLMATM3ALMN 00Y4atOLINXCsl IPUHSTHIE
IPOrpaMMOl MO XUMHHM NOJAXOABl K ONPEIEICHHUIO COJAEpKAHUS M IIOCTPOEHUs IperMeTa
pelycMaTpuBaloT (OPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX AECWCTBUN, HMEIOIUX 0a30BoOe
3HaYeHHE Ui PA3JIMYHBIX BUAOB JEATEIBHOCTH: pELICHUs MpoOJieM, TOUCKA, aHAIW3a H
0o0paboTkn uHPOpMaIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHUHU.



B npakTuke npenoiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsl, TaK U
Ha YPOBHE CpeHEro 0011ero o0pa3zoBaHusl, IPH OMPEICIICHUN COAEPKATEIbHON XapaKTepUCTUKU
nejaell M3ydeHWs TpeJMeTa HampaBlICHUEM TEePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3pPEHMs] TaKOM MOJXOJ K OIMpPENEICHUIO Iesield U3ydeHHs
MpeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPCHHS TJABHBIMH IICNIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

(dbopMUPOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BAKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYEBbIC MOHATHS, (yHIaMeHTalIbHbIE
3aKOHBI U TEOPUH XMMHH, OCBOCHHE SI3bIKA HAYKH, YCBOEHUE U IOHUMAaHUE CYIIHOCTH JTIOCTYITHBIX
000011eHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpPUEH HUX pa3BUTHUS U
CTaHOBJICHUS,

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUI O HAYYHBIX METOAaX I[IO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEHUs YMEHH OpPUEHTHUPOBATHCS B MUPE
BEILECTB U XUMHUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOMN U ITOBCEIHEBHON
JKU3HU,

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XUMHYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301TacHOT0 00pAIeHNS C BEIIECTBAMHU.

Hapsiny ¢ aTtumM, comepxarenbHas XapaKTEpUCTUKA LEJIEW M 3a/1ad U3Y4YeHUs NpeaMeTa B
IIporpamMmme 1o XMMUHU YTOYHEHAa U CKOPPEKTUPOBAHa B COOTBETCTBUU C HOBBIMH ITIPUOPUTETAMH B
cucTteMe cpeaHero oouiero oopazoBanus. CeroJHs B IpenojaBaHMU XMMHUHU B OOJIbIIEH CTENEHU
OTJAETCS MPEAIOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00yUEeHUsI, OPUEHTUPOBAHHOMN
Ha TMOATOTOBKY BBIMYCKHUKa 00IIe00pa3oBaTelbHOM OpraHu3aluy, BIAACIOIIEro He HabopoM
3HaHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
[IOJIYYECHUS 3HAHUM U IPUMEHEHHUs UX B pealbHOU KU3HU JJIS PEIICHUS IIPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM npu M3ydeHUHM MNpeaMera «XUMHUS) JIOMUHUPYIOIIEe 3HAYEHUeE
PUOOPETAIOT TaKUe 1IeJIU U 33/1a4H, KakK:

ajanTtanus o0yJyaronmxcs K yCJIOBUSM JUHAMUYHO Pa3BUBAIOILErocs MUpa, GopMHUpOBaHHE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €amM0o0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIBHOMY IPUHATHIO TPAaMOTHBIX PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLHsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHHUEM,;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHILIUN),
UMEIOIUX YHUBEPCATbHOE 3HAYEHUE JUISl PA3JINUHBIX BUAOB JEATEIBLHOCTH: PELIeHUs IpolieM,
MOUCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B IO3HAHUU XUMUH, a TAKXKE I OLIEHKH C
HO3MLUN HKOJIOTHUECKON O€30MMacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

Pa3BUTHUC NO3HABATCJIBHBIX HUHTCPCCOB, MHTCIUICKTYAJIbHBIX WU TBOPYCCKUX CIIOCOOHOCTEH
oOy4aromuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU IOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHO! U HayYyHO-TIONYJIIpHOU HH(OpMALIUU XMMHUYECKOTO
COJICPKAHUS;



(bOpMI/IpOBaHI/Ie " pa3sBUTUC Y o6yqa101u14xc>1 aCCOIMaTHUBHOI'O U JIOTHYECKOI'O MBIIIJIICHHUA,
HaGJ’IIOI[aTeJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpaTHOCTH, KOTOPBIC 0COOEHHO HeO6XOI[I/IMBI, B
YaCTHOCTHU, IPHU TNITAHUPOBAHUHU U MTPOBCACHNUN XUMHUYCCKOTO SKCIICPUMCHTA,

BOCTIUTAHHE Y 00y4aroNuXxcs yOeKIEHHOCTH B TYMAHUCTUIECKOM HAIPABICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHHM TJO00ANbHBIX MPOOJIEM pPALMOHATIBHOIO MPUPOAOIOIB30BAHNUS,
MOTOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO00XO0IUMOCTH OEpPEKHOTr0 OTHOIICHHUS K TPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUS
OTBITA UCIOJIb30BAHUS MOJYYEHHBIX 3HAHUM ISl IPUHATUSI TPAMOTHBIX PEIICHUN B CUTYyalUSsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebHoM mnaHe cpenHero obmiero oOpa3oBaHHs MpeaMeT «XuMHsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OOmiee 4ncino yacoB, OTBENEHHBIX JJIS M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBanus, coctariser 68 gaco: B 10 kmacce — 34 gaca (1 gac B Heenmo), B 11 kiacce
— 34 ygaca (1 gac B Hezem1O).

COAEPKAHHUE ObYYEHMSA
10 KJIACC
OPI'TAHUYECKAS XUMUA
Teopernueckne 0CHOBBI OPraHM4YeCKOH XHUMHUH

IIpeqmer oOpraHudecko XWUMHH: €€ BO3HHKHOBEHHWE, pa3BUTHE M  3HAYCHHE
B TIOJTyYE€HUU HOBBIX BEIIECTB U MaTepUajoB. Teopusi CTPOCHUS OPraHMYECKUX COCIUHEHHH A.
M. bytnepoBa, €€ ocHOBHbIe MOnOKeHUA. CTPyKTypHBIE (OPMYJIbl OPraHUYECKHUX BEIIECTB.
['omonorusi, uzomepusi. XUMHUYECKas CBsI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApPHBIE U
KpaTHBIC CBA3H.

[TpencraBienue o ki1accuPpUKaMM OpraHndeckux BeecTB. HoMeHkmaTypa oprannyeckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIacCOB
OpraHUYEeCKHUX BEILIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI MU3YYEHUS BEIIECTB U WX NPEBPAIICHUN: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHHWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEILLECTB MPU HAarpeBaHUM (IJIaBjeHHEe, 0OyTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHMYECKHUM psiA. MeTaH M 3TaH — MpOCTEUIIne
IPEJICTAaBUTEIIN AJIKAHOB: (PU3NUECKHE U XUMUYECKUE CBOMCTBA (peakluy 3aMeIleHUs] U TOPEHNs),
HaXOXKIACHUC B IPHUPOAC, TOJTYUCHUC U IPUMCHCHHUC.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psiA. DTHIEH U NPONWIEH — IpocTeiiune
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBAHUS,
raJIOT€HUPOBAHMUS, THIpaTalluH, OKUCIIEHUS U MOJIMMEPHU3ALINN ), TIOIyYEHUE U IPUMEHEHUE.



Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYECKUE
cBoMcTBa (peakuus moaumepu3anun). [loydeHrne CHHTETHIECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psa. ALETHIeH —
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XMMUYECKUE CBOICTBA
(peakiuu ruIpupoOBaHus, raJloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbsl. benzon: cocraB, cTpoeHue, (puU3MUeCKHMe M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), NOJYyYEHUE U IpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2ani02eHUpPOSaAnUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBsSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAJICKAITIME K Pa3TUYHBIM KJIaccaM.

[TpuponHble UCTOUYHUKU YTIIEBOAOPOAOB. [IpupoaHblii ra3 u MOmyTHbIe HEPTSHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTku He(TH: TeperoHka, KpeKUHT (TEPMUYECKUH,
KaTaJuTHueckuil), mmponu3. [Ipoaykrel mepepa®oTku HedTH, UX TNPUMEHEHUE B
MPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKTHI €ro nepepadboTKu.

DKCIepUMEHTAILHBIE METOJIbI M3YUYEHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TallOT€HOMPOM3BOAHBIX, MPOBEICHNE IPAKTHYECKONH pPabOThI:
MOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bobluncnenuss nmo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMK IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJIHBIX BELECTB WJIM IPOJYKTOB PEAKLIUN).

Kuciopoacoaep:kamme opraHudeckne coeTuHeHNsl

[IpenenpHbIe OAHOATOMHBIE CHUPTH. METaHON W O3TaHON: CTPOCHHE, (PU3UYECKHEe U
XUMHUYECKHE CBOMCTBA (pEaklMH C aKTUBHBIMH METAJlJIaMH, TaJOT€HOBOJOPOJIaMHU, TOPEHHE),
IpUMeHEHNE. BOOOpOHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. /[elicTBME METaHOa U 3TAaHOJa
Ha OpraHu3M YeJIOBEKa.

MHoroaToMHEIE CITMPTHI. OTUIICHTJIMKOJIb | TJIMLOECPHUH: CTPOCHHC, (1)I/I3I/I‘I€CKI/IC u
XUMHYCCKHE CBOMCTBA (BBaI/IMO)IGfICTBHG CO IICJIOYHBIMH METAIJIaMH, KAYCCTBCHHAA PCAaKIIHUA HA
MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHC Ha OpraHu3M YCJIOBCKaA. HpI/IMeHCHI/IC rimnepuHa "
OTHUJICHT JIMKOJIA.

®eHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NUECKHE U XUMUYEeCKUe cBOHCTBA. TOKCHYHOCTD (eHoIa.
[Tpumenenue penona.

Anprerunsl U kemoHnvl. DopMalbIeTHA, aUETAIbACTHI: CTPOCHUE, (U3MUECKUEe W
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHbIE pPEaKIUu),
[IOJIyYeHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHAsl KUCJIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIHMe I KJlacca KUCIIOT, PeaKIus
sTepuduKanmn), mnoiaydyeHue U npuMmeHeHue. CrTeapuHOBas U OJIEMHOBAs KHUCJIOTBHI Kak



MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBUE.

CrnoxHble 3¢Upbl KaK TPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. I'MAPOIN3 CIOXKHBIX I(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHnue xupoB. buosnorndeckast poib KUPOB.

VYrieBonbl: cocTaB, KiIacCU(PUKALIMS YTIEBOJOB (MOHO-, IU- U TIOJIMcaxapubl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuoM meau(1l), okucienne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOoBIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJEC, NMPUMEHEHHUE,
ouonornyeckas poib. PoTocunTes. PpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u nemntonosa kak npupojHble noaumepbsl. CTpoeHne Kpaxmania M LEJTI0I03bI.
®uznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJin3, KaueCTBEHHAs peakLus ¢ HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHUS BELIECTB W MX MPEBPALIEHUN: INpPOBENEHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue staHona okcuaom wmenu(ll)), MHOrOaTOMHBIX
cnupToB (B3aumopeiictBue rmuepuHa ¢ ruapokcugom meau(ll)), anpaernmoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a1a4n.

Borunicnenuss mo ypaBHEHHIO XHMHUYECKOM peakimuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MWIIM MIPOAYKTA PEAKIIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTconepikalie opraHn4eckie CoeIMHEHNs.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudecKrue coeAnHeHuss. PU3nuecKre 1 XUMUIECKHe
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe TIHIKUHA). bHojormdeckoe 3HaAYeHHE AMHHOKHCIIOT.
Ilentuner.

benku kak mpuUpoAHBIE BBHICOKOMOJICKYJSIPHBIE coenuHeHus. llepBuunas, BTOpUYHAs W
TpEeTUYHasT CTPYKTypa OeiaKoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUJPOJIU3, JI€HATypalus,
KaueCTBEHHBIC PEAKIINH Ha OCIKH.

DKCIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONKMCAaHUE JCMOHCTPAIMOHHBIX OIBITOB: JCHATYpaIlus OCIKOB TPH HArpeBaHWU, IBETHHIC
peaxiuu OeIKoB.

BbicokoMo/IeKy IsIpHBIE COCAUHEHHUS

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCp, MNOJUMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3allUU, CPCAHAA MOJICKYJIApHas Macca. OcHoBHbBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISPHBIX COG,ZII/IHeHI/Iﬁ — MOoJIMMEpHU3aluAa U IMMOJUKOHACHCAIINA.

9KCH€DI/IM€HT3J’IBHBI€ METOJABI M3YUYCHHUA BCHICCTB U HX HDeBDaH_[eHI/If/'Il O3HAKOMJICHHUE C
06pa3uaMH MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYyYYKOB.

MexnpeaMeTHEIE CBS3HU.




Peanm3zanust MeXnpeaIMETHBIX CBS3€Ud MPU M3YyYEHHM opraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IMOHATHH, Tak
MOHSITUH, SBIISIOIIUXCS CUCTEMHBIMU TSI OTJEIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiIaccu(ukanus, TEpPHOIUYHOCTh, HAONIOACHUE, HW3MEPCHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMarepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUYECKUI YPOBEHD,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEJIMYMHBI U €JUHULBI UX
U3MEpEHMUS.

Bbuonorus: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadust: MuUHEpabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTHI, OCHOBBI pallMOHAJILHOI'O MMUTAaHUA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHBIC U KOCMCTUYCCKUEC IIPLCIIApaThl, MATCPUAJIbI N3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUSA
Teopernueckne 0CHOBbI XMMHH

XUMHUECKUH 3neMeHT. AToM. Slapo aroma, H30TOINBL. DJIEKTpOHHas 000JOYKa.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(GUrypalus aToMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckass cucrtemMa XUMHUYECKHX d3JIeMeHTOB [l
U. MenneneeBa. CBsi3p NepHOIUYecKOro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKHUX
anemeHnToB JI. 1. MeHzneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
110 rpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuMUYecKoW CBSI3W (KOBaJieHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, WOHHAs, MeTaJuindeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM U JTOHOPHO-aKIIENITOPHBIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DNIEKTPOOTpULIATETBLHOCTh. CTENeHb OKUCIEHUs. IOHBI: KaTUOHBI 1 aHHOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTe 0 mUCTEpPCHBIX cucTeMax. VICTHHHBIC M KOJUIOUIHBIC PacTBOPBL. MaccoBas J10Jis
BEIIIECTBA B PACTBOPE.



KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTaHNYCCKUX COCHHHCHHﬁ. HOMCHKJ’IaTypa HCOPTraHN4YCCKUX BCHICCTB.
I'eneTmueckas CBSI3b HEOPIraHNYCCKUX BCIICCTB, IIPUHAMICKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kiaccupukanuss XUMHUYECKUX peakUil B HEOPraHUYECKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPruu NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTHMBIE PEaKIIUH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CunpHbple U ciadble OJICKTPOJIMUTEI. Cpez[a BOJHBIX
pacTBOpPOB BEIICCTB: KHCJasd, HCﬁTpaHBHaH, IcJI0O4YHasd.

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC peaKuuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLUs
tabmui «llepuonnueckas cucrtema xumudeckux siaemeHToB . U. MenneneeBa», u3ydeHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOJro/1eHNe
U OITMCAaHNE JEMOHCTPAMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE MEPOKCHIAa BOIOPOIA B
IPUCYTCTBUM  KaTaJNW3aTopa, OINPEACIEHUE Cpeldbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAIbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUUECKON padOThI
«BnusHue pa3nnyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKON PEAKLIUN.

PacuérHbie 3a1a4n.

Pacuérel 10 ypaBHEHMAM XUMUYECKHUX PEAKLHUM, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuveckas xumus

Hewmerannsr. [Tonoxxenne nemetamioB B [lepuoandeckoii cucteMe XUMUYECKUX IIIEMEHTOB
J. W. MenneneeBa u 0COOEGHHOCTU CTpOEHHsI aTOMOB. Du3MuUECKHe CBOWCTBa HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMeEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHYECKHUE CBONCTBA BAXKHEWIIMX HEMETAIOB (TaJlOTEHOB, cephl, a3oTa, (ocdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IpruMeHeHne BaXKHEUIINX HEMETAVIOB U UX COCTMHEHUN.

Mertamibl. [lonoxxenne MetaiioB B llepuoanyeckoil cucteMe XUMUYECKHX JIEMEHTOB /1.
N. MenpneneeBa. OcoOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. Oomiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBel METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI

MCETAJJIOB.

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalui, KaJdbllUld, MarHWi,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHEHUM.

O6H_[I/IC CITIOCOOBI MOJIYYCHU A MCTAJJIOB. HpI/IMCHCHI/IC MCTAJJIOB B 6BITy N TCXHHUKC.



OKCIepUMEHTAIbHBIC METOJbI M3YYCHUS BEIISCTB M WX IPEBPAICHUN: H3ydeHHUE
KOJUTEKIIMK «MeTaJlTbl U CIUTaBbl», 00pa3loB HEMETA/LIOB, PEIICHHE SKCIIEPUMEHTAILHBIX 3a/1a4,
HAOJIIO/ICHUE W ONHCAHWE JEMOHCTPAIlMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBUE
THIPOKCHUIA ATFOMHHHMS C PACTBOPAMH KHCJIOT M IIeJIoUeH, KaueCTBEHHBIC PEeaKIIMK Ha KaTHOHBI
METaJIJIOB).

Pacuérhbie 3a1a4u.

Pacuérel Macchl BemecTBa wim 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MACcCe
Wi 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMYECTBA
BGH.[GCTBa) MMPOAYKTOB pCaKIH, €CJIIN OAHO U3 BCUICCTB UMCCT IIPUMCCH.

XuMHA 1 KU3Hb

Ponp xuMun B o0ecrieueHUU 3KOJ'IOFPI'-ICCKOI>1, BHGPFGTHHGCKOﬁ u HPIH.[CBOﬁ 6630HaCHOCTI/I,
Pa3sBUTUH MCIUTIUHBI. IlonsTue o HAaYYHBIX MCTOJax IMO3HaHH BEHICCTB U XUMUUCCKHUX peaKHI/If/'I.

[Ipencrapnenns 06 OOIIMX HAYYHBIX TPUHIUITAX TPOMBIIIICHHOTO MOTyYSHHS BaKHEHIIINX
BEILECTB.

YemoBek B MHpE BELIECTB M MATEPUANIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTCPHUAIIbI,
KOHCTPYKIMOHHBIE MaTEpHUalIbl, KPACKH, CTEKJIO, KEepaMHKa, MaTepHUaNIbl JI1 DIEKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHUSI.

Xumus u 3J0POBLE UYCJIOBCKA: IIpaBUJIa HCIIOJB30BAHUA JICKAPCTBCHHBIX IIPCIIapaToB,
mpaBujia 0e30ImacHoro HCIIOJIBb30BaHUA npenapaTroB OBITOBOI XUMHNHU

B [IOBCEIHEBHOU KU3HMU.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MexxnpeIMeTHBIX CBsI3el PU U3y4eHHH oOLIel u HeopraHnueckoi XxuMuu B 11
KJIaCCE OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHATUH, TaK
U TIOHATHUH, SABJIAIOIUXCSA CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHUEe, OKCIEPUMEHT, MOJAEIUPOBaHNE,
W3MEpEHHUE, SIBJICHUE.

®dusnka: marepus, SHEPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHuszM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.
TexHonorus: XuMu4eckasi MPOMBIIUIEHHOCTb, METAJLITYPIHUsl, TPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraiosB, CENbCKOXO3SMCTBEHHOE IMpOn3BOACTBO, numieBast IMPOMBIINIJICHHOCTD,
(I)apMaL[CBTI/ILICCKaSI IMPOMBINIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,



IMMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpHraJioB, SJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJIJHEI'O OBILET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ysbTaTaM OCBOCHUS OOYYArOUIMMUCS
IporpaMM CpeAHero ooIero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHHUS
IpOrpaMM CpeAHEro o0IIero 00pa3oBaHus SABIAETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B CcOOTBEeTCTBHUM C CHCTEMHO-IAESATEILHOCTHBIM IIOJXOJ0M B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUA IIPEAMCETA «XUMUS» HA YPOBHE CPEAHETO 06mero O6paSOBaHI/I${ BBIJICJICHBI
CICAYIOUC COCTABIAIOIIHNE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOM Tpa’kIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4HuC MOTHBAIIUHU K 06yquI/II'O;

1[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOECKICHUIN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAJAULIUNA 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroOIIUXCsS PYKOBOJCTBOBAThCS B CBOCH JIESTEIBLHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [MPUCYIIUMU HeﬂOCTHOﬁ CUCTEMEC XHUMHUYCCKOT'O
o0Opa3oBaHus;

HAJIMYUC NPaBOCO3HAHUA JKOJIOTUYECKOU KYJIbTYpPbI U CITOCOOHOCTH CTaBHUTh Ociim u
CTPOUTDH KU3HCHHBIC IIJIAHBbI.

JIMYHOCTHBIE PE3y/IbTAaThl OCBOCHUS MIpeaMeTa « XMMUSD» JOCTUTAIOTCS B €AMHCTBE yueOHOM
Y BOCIIMTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHYECKHMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IEHHOCTSAMU M HJeallaMH POCCHUHCKOTO TPa)KAAHCKOTO OOIIECTBa,
INPUHATHIMU B OOLIECTBE HOPMaMH M TMpaBUJIAMU TOBEACHHS, CIIOCOOCTBYIOIIMMH Ipoleccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JInuyHOCTHBIE pE3yabTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpaxaroT c(HhOpMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MTPAKTUUECKON JESTEIbHOCTH 00yUYaIOUIXCs 10 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:



1) rpakIaHCKOro BOCIUTAHUS:

OCO3HaHHS 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U ITPaBOINOPSIKY;

MPEACTABJIICHUS O COIMAIBHBIX HOpPMax M NpaBWIaX MEKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETBHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHnH yuyeOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IPY aHAJIN3€ Pa3IMYHbIX BUJOB y4EOHOM JeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTE€YECTBEHHOM
XHUMHH;

YBa)XCHHUA K IIPOLCCCY TBOpPUCCTBA B obnactu TCOPHUU MU MPAKTHUYCCKOI'O IPHUMCHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAT JJIMTCIbHBIX Ha6J'II-OZ[€HI/II\/’I,

KPOIIOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOSAHHOI'O TPpYyJda y‘IéHHX H IIPAKTUKOB,;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUHM U IOCIEIYIOLIEM aHaIU3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMd, CBS3aHHBIE C XUMHYECKUMHU  SIBICHUSMH,
W TPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIC HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IOBEACHHE U IMMOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C TIO3UIUM
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC MOCIEACTBUI ATUX MMOCTYIIKOB;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbA:

ITOHHUMAaHHA HeHHOCTCﬁ 3A0pPpOBOI0 U 0e30I1acHOr0 06pa3a KHU3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTB€HHOMy (1)I/I3I/I‘I€CKOMY " IICUXUYCCKOMY 310POBbIO;

coOoIeHnsT TIpaBWJI 0€30MMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KH3HH U B TPYIOBOH NEATEIHHOCTH;

MOHUMAaHUs IICHHOCTH TPaBWJI WHAWBUAYAJIbHOTO M KOJUIGKTUBHOTO O€30I1acHOTO
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 37J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHMs TOCIEACTBUN M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOJIECHHUS aJKOToJid,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:



KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO'HCCHeﬂOBaTeHBCKOﬁ JCATCIIBHOCTH,
O6H.I€CTB€HHO HOHGSHOﬁ, TBOp‘IeCKOﬁ " APpYyrux BUJax ACATCIbHOCTHU,

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B pEIICHUU MPAKTUUYECKHX 3a7ad COIHAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETr0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHMsI TPEIMETHBIX 3HAaHUH 110 XMUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYATBHON TPACKTOPUU 00pa3oBaHus, Oymyiei
npodeccuu U peanu3aui COOCTBCHHBIX )KU3HCHHBIX MJIAHOB ¢ YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

IKOJIOTHUYECKH TIeJIeCO00Pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK HCTOYHUKY CYIIICCTBOBAHHUS
JKHM3HH Ha 3eMIIE;

IMMOHUMAaHUS TJI00aJIbHOIO XapakTepa 3KOJOTHUYCCKUX np06neM, BIMAHHUA SKOHOMMHYCCKHX
IMpoucCCOB HA COCTOSAHHUEC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabIl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHKEHUN XUMUM JJIS peucHust BOIIPOCOB
PalOHaJIbHOI'0 NPHUPOAOIIOJIb30BAHUAA,

AKTUBHOI'O HENPUATUS ACHUCTBUM, NPUHOCAIIUX BpEI OKPYXKAIOIIEH NPUPOIHOU Cpele,
YMEHUsI MPOTHO3UPOBATh HEOJATONMPUATHBIE YKOJOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JEHCTBUM U NPEAOTBPALLATh UX;

HaJIU4¥sl PA3BUTOrO DKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JIEATEIbHOCTH  JKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[I03HABATENIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHKE, CTIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOSATH UAECOIOTHH XeMohoouu;

7) HECHHOCTU HAYYHOI'0O MMO3HAHUSA

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHON MPaKTUKU;

NOHMMAaHUs CHeNUPUKH XMMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOpMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE IMPHUPOJBI M YEIOBEKA, B IO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peleHny mpobdIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHUHU JIJISi COBPEMEHHOHM IMBUIIM3AIUU: B €€
T'YMaHUCTUYECKON HaIPaBICHHOCTH M Ba)XHOW POJM B CO3JaHUHM HOBOM 0a3bl MaTepuaabHOMN
KYJIBTYPBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJAa U AKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;



€CTECTBECHHO-HAYYHOM TI'DaMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U HPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS /ie7aTh 000CHOBaHHbIE 3aK/IIOUEHHSI HA OCHOBE HAayYHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECIIbHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS JJI1 pCICHUA HpOGJIeM
B PCAJIbHBIX JXU3HCHHBIX CUTYyallUAX,

HHTEpPECA K IIO3HAHUIO 1 HCCH@HOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHMIO HOBBIX 3HAaHUM MO XUMHUH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPeOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TPY/Aa B Pa3UYHBIX cepax MpoecCHOHATBHOMN NesITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaTbl OCBOEHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCHMILIMHAPHbIE
(MexXmnpenMeTHbIe) 0OLIeHayUHbIe TIOHATHS, OTPAKAIOLINE LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBIEHHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEI0BaHNE, HAOIIOIEHIE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHe);

yHHMBEpCaJbHble  yuyeOHble  JeiicTBUS  (MO3HaBaTelIbHbIE, = KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecneunBaronie (OpMUPOBaHHE (PYHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIOCOOHOCTh ~ OOY4YaroIIMXCS ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U

COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH M PETYJISITUBHBIMU JEHCTBUSMH.

OBJjaieHne YHUBEPCAJTbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:
1) 0a3oBble JJOrMUYeCKHUeE AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalU3upoBaTh NpoOJIeMy, BCECTOpPOHHE €&
paccMaTpUBaTh;

ONpeaACIATL LCIIN ACATCIbHOCTHU, 3aAdaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHSI,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTU C IIOCTABJICHHBIMU LICIISIMU



HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HaHHUHI HpI/IéMBI JJOrMYCCKOIro MbBIINUICHHUSA — BBIACIATH
XapaKTCPHBIC IIPHU3HAKU MOHATHH U yCTaHaBJIMBATb HUX B3dMMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIHEC MOHATHUA JIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n SIBJICHI/II;'I;

BBI6I/IpaTb OCHOBAaHHA U KPUTCPpUUN IJIA Knaccn(bmcaunn BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHABJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SAIBJICHUSMU,

CTPOUTH JIOTUUECKHE PACCYKAEHUS (MHAYKTUBHBIE, I€TyKTUBHBIE, TI0 AHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pACCMATPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YCHUS;

IPUMEHSTh B MpoIlecce MO3HAHMSI, UCIOIb3YeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
xumMuueckass (GopmMylia, ypaBHEHHE XHMHYECKON peakuuu — TpU PEIIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PEACTABICHUS [
BBISIBJICHUSI XapaKTEPHBIX TPU3HAKOB U3Y4aE€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE 1eliCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUii;

dbopMynupoBaTh €AMW W 3a7a4d  UCCJIEIOBAaHMs, WCIOJIb30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENNbHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3BI TI0 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BIIAJICTh HABBIKAMU CAaMOCTOSITEIbHOTO IIJIAHUPOBAHHUS M TPOBEACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM IMPOIIEcca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH OOOOIIEHHUS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

pUOOpPETaTh OMBIT YYEHUYECKOW HCCIIEOBATENbCKON M IMPOEKTHOM JIeATEIbHOCTH,
MPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHBIX METOIOB [TO3HAHMUS.

3) padora ¢ nHpopManmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYyIspHAs
auTepaTypa XHMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBATH HHGOPMAIUIO PA3TUYHBIX BUIOB U (DOPM MPECTABICHUS, KPUTUIECKH OLIEHUBATh
€€ J0CTOBEPHOCTh M HENPOTUBOPEUYHUBOCTb;

GbOopMyIUpPOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHbIE METOABl MPU TOUCKE W OTOOpe
nHpopmaIuu, He0OX0MMOM TS BBIMTOJTHEHUS YI€OHBIX 3a/1a4 ONPEICIAEHHOTO THIIA;

pUOOpPETaTh OMBIT MCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHPoOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOIUIIbI, PUCYHKH U JPYTHE);



UCIIONIb30BATh HAYYHBIM S3bIK B KayecTBE CpeACTBa NHpu paboTe C XUMHUYECKOU
uHpOpMaMel: TPUMEHATh MEXKIpeaMeTHble ((PU3HMYecKHe W MaTeMaTH4YeCKHWe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpHI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAJJHOCTH.

OBJ'[a}IeHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM

3a/1aBaTh ~ BOIIPOCHl [0  CYIIECTBY  OOCYKJaeMOM TeMbl B  XOJA€ JAHaliora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh HJEH, (POpPMYIHpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C TMpE3EHTAlMEel pe3yIbTaTOB TO3HABATEIBHOW JEATEIBHOCTH, IMOJYyYeHHBIX
CaMOCTOSITENIFHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu yueOHOro IIPOEKTa U (dbopmynrpoBaTh BBIBO/IbI
TI0 pe3yJIbTaTaM NPOBEAEHHBIX HCCIIEA0BAaHNHN TyTEM COTIIACOBAHMS IIO3UIMI B X0/1€ 00CYKICHUS
1 00OMEHA MHEHUSIMH.

OBiajeHNe YHHBEPCAJIbHBIMH PeryJJsiTUBHBIMU /1€ CTBUSMM:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYLIECTBIATh CBOI II03HABATEIBHYIO JIESITEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUM YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIeSITEILHOCTH Ha OCHOBE CaMOaHaIn3a M CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
HpeI[MeTHBIe pe3yiabTaThl OCBOCHUA KypCa «Opl"aHI/ILICCKaﬂ XUMHUA» OTPpaAXKAKOT:

c(OpPMHUPOBAHHOCTH MIPEJCTABICHUN 0 XHMHUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYIHON
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBHOW TPAMOTHOCTH, HEOOXOTUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJIATArOIIUe
MOHTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,



AIIEKTPOOTPHUIIATEILHOCT, XUMHUYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  O00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAIbHAS TpyMNNa, paguKan, HU30Mepus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KMCIOPOA U a30TCOJEPKALINE COCAUHEHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHU4YECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeKAlllUe B OCHOBE IOHUMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCTIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM IEATENBHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEpHbIE MPU3HAKK MOHSATUN, YCTaHABIMBATD
WX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MPU ONMMMCAaHUHU COCTaBa, CTPOCHUS U
MPEeBpaIeHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHON) (OpMys OpraHMuecKUX BEIIECTB
U YpaBHEHUN XMMHWYECKUX PEAKLUN, U3rOTABIMUBATh MOJEIN MOJIEKY]I OPraHUYECKUX BELICCTB
JUISL WILTIOCTPALIMKA X XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh NPUHAIEKHOCTh U3YUYEHHBIX OPraHMYECKHUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OINpPENeJEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpIXAllde  COCIUHEHMs, BBICOKOMOJIEKYISIPHBIE
COeMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
IPUBONUTH TPUBHMAJbHBIE HA3BAHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJICH, IPOMMJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPyKTO3a,
KpaxMaJl, 1eJUII0JI03a, TIIHULHH);

C(l)OpMHpOBaHHOCTI) YMCHHA OIPCACIIATE BHJbI XHUMHYCCKOU CBSI3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (O,[[I/IHapHLIC n KpaTHLIe);

Cc(OPMHPOBAHHOCTh YMEHMSI HMPUMEHSTHh MOJOXKEHUS TEOPUU CTPOCHMS OpraHHMYeCKUX
BetiecTB A. M. bytiiepoBa i 00BbsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UBUYECKUE W
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENEH Pa3TMYHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyraameH-1,3, mermnOyraauen-1,3, OeH3ol,
METaHOJ, 3TaHOJ, YTHJICHTINKOIb, TIUIEPUH, (EHON, alleTalbIeru, MypaBbUHAS U YKCYCHAs
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU yYPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX DPEAKIHHA C
UCIIOJTb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMUPOBAHHOCTh YMEHUS XapaKTePH30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepadOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MIEepepabOTKH;

c(OpMUPOBAHHOCTh YMEHMH MPOBOJUTH BBIYMCIEHUS 110 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKIMu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUN);



c(OpMUPOBAHHOCTh YMEHUI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHU MPU M3YYCHUHM BEIIECTB W XUMHYECKHX SIBJICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBUiIa MOJb30BAHUS XUMUYECKOU TOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh yMEHUW IIJIAHUPOBATh M BBINOJHATh XUMHYECKHA OSKCIICPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ATHIICHA U U3YYEHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIIH OPTraHUYECKUX BEIIECTB, ICHATYpaIlys OSIIKOB PU HAarpEeBaHUH,
[[BETHBIE peaklliy OEIKOB) B COOTBETCTBUU C MMPAaBUIAMH TEXHUKH 0€30M1aCHOCTHU MPHU 00palleHun
C BeIIECTBAMH W Ja0OPATOpPHBIM OOOPYJIOBAHHEM, IMPEACTABISATh PE3YJIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOUIMX peakuuil ¥ (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
[I0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONaTh TpaBHia SKOJIOTHYECKH LEIeco00pa3Horo
MOBE/ICHUS B OBITY M TPYAOBOM [EATENHHOCTH B IEISIX COXPAaHEHHsI CBOErO 3/I0pOBbI U
OKPY’KaIOIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3/ICHCTBHS HA JKHMBBIE OPraHU3MBI
ONpeNIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeNIOBEKa;

JUIA 06yqafonmxc51 C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3AO0POBbS: YMCHUC IIPUMCHSATDH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/JaX MO3HAaHHWA BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIETIBIX U CTA00BHUAAIINX OOYJArOIINXCS: YMEHUE UCTIOJIb30BATh PEIbePHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

11 KUIIACC
[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHuyeckas XUMHsD OTPaKkaroT:

c(hOpMUPOBAHHOCTD MPEICTABICHUI: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJM XUMHUU B MO3HAHUU SIBJICHUH MPUPOJBI, B (GOPMUPOBAHUH MBIIIUICHUS U
KYJIBTYPbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pEIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIGHTHAs, HWOHHAs, MeTaJJINYecKasi, BOJIOPOAHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBI XMMHYECKMX  PEakLMi, pacTBOp,  DJIEKTPOJIUTHL,



HCOJICKTPOJIUTBI, J3JICKTPOJIUTHUYCCKASA AUcCCOolUalUuA, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH
XUMUYECKON PEeaKIui, XHMUUECKOE PABHOBECHE); TCOPUH U 3aKOHBI (TCOPHS JEKTPOJTUTHICCKOM
auccouuranuu, nepuoandeckuii 3akon JI. M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChbl BEILECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUs DHEPTUU NMPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUC 3HAHUSA, JICIKAIIMEC B OCHOBC IMOHUMAHUA
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHUH, (DAKTOJOTMUECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYeHUH U O€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIUX HEOPraHMYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEpHbIE MPU3HAKH MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBpaIllCHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IJISi COCTaBJICHMUS
dbopMyNl BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIMH, CHCTEMATHYECKY0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHas W3BECTh, HETami€éHash W3BECTh, NMUThEBAs COJa, MUPUT U

JpyTHe);

c(OPMHPOBAHHOCTh YMEHUH OIPEIeNIATh BaJICHTHOCTh U CTENIEHb OKUCICHHSI XUMUUECKUX
HJIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABa, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHas, METa/sIM4ecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe CoeTuHEeHUN (TPOCThIe BEIIeCTBa — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh ~ YMEHHMH  pPAaCKpbIBaTh CMBICI  IEPUOAMYECKOr0 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh JJEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XUMHUYECKUX 3JieMeHTOB /1.
. MenaeneeBa, UCMONb3Ysl MOHATHS «S-, P-, O-dJE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COCIMHEHUN 10 mepuojam u rpynmnaM [lepuoandeckoil CUCTEMBI XMMUUYECKUX DJIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME TN'€HETUUYECKOU
CBSI3M MEXJIy HEOPTaHMYECKUMHU BEIIECTBAMHU C TIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XAMHYECKUX PEaKIU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKUE DPEAKLUUHU I10 Pa3ITUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATH YpaBHEHUS peaKLUil pa3IUuYHbIX TUIIOB, IOJHBIE U
COKpAIllEHHbIE ypaBHEHMS peaKIMii MOHHOTO OOMEHa, YYUTHIBAsl YCJOBHUS, MPU KOTOPBIX 3TH
peakIMy UIyT 10 KOHIA;



c(OpMUPOBAHHOCTh YMEHUUN MPOBOJUTH PEAKIMH, TMOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACHO3HABATh ONBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3au4YHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

C(l)OpMI/IpOBaHHOCTI) }’MeHI/Iﬁ XapaKTEpHU30BaTb XUMUUYCCKHUE IIPOLCCCHhI, JICKAIUE B OCHOBEC
MMPOMBIIIJICHHOI'O  IMOJY4YCHUA CepHOfI KUCJIOTBI, aMMHaKa, a TaKXKe C(bOpMI/IpOBaHHOCTB
HpGI[CTaBJIeHI/If/'I 00 06H_[I/IX HAaYYHBIX MNPHUHIOHIIAX W SKOJIOT'MYCCKUX HpO6HeMaX XUMHUYCCKOI'o
IMPpOU3BOJICTBA,

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCIECHUS C HCIOJb30BAaHUEM IOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHHWH Ta30B NPU XHUMHUYECKHX
peakIMxX, Macchl BeLIeCTBA UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WIN
00BEMY OJTHOTO U3 y4aCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MAacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS DHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUI COOII0OIATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBINOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTallM3aTopa, OIPEICIICHHE CpeJlbl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEakIMH Ha
cynbdart-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad nmo TteMam «Metamuib» U «HemeTauib») B COOTBETCTBUM C TpaBWJIAMH TEXHHUKH
0€30MacHOCTH NpU 0OpaIIEeHUH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM, NPEACTABIATh
pe3ysabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIMpPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHWMUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHHMKAMU, IHTEpHET U Jpyrux);

c(OpPMHUPOBAHHOCTh YMEHUW COONIOAATh IMpaBWJIa HKOJOTMUYECKU IEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX COXPAHEHHS] CBOETO 3/I0POBBSI U
OKPY’KaloIllel MPUPOJIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeNeNIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHaTh Ha mpuMepax crocoOb!
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOIO BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqafonmxcs{ C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3J0POBbs: YMCHUC IMPUMCHATH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOaX MO3HAHWA BCIICCTB U XUMHUYCCKUX HBHCHI/Iﬁ;

JUTSI CTIETIBIX U CIA0OBHUASALINX O0YJAIOIIUXCS: YMEHHUE HUCIIONIb30BaTh Pelibe(PHO-TOYEUHYIO
cucrteMy o6o3nauenuii JI. bpaitns mis 3anmucu xumudeckux Gopmys.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HaunmenoBanue pa3zienioB u KomnaecTBo yacos DJIEKTPOHHBIE
/o TEM IIPOrpaMMBbl (undpoBsie)
00pa3zoBaTeNbHBI
€ pecypchl

Bcero

KoHntposbnsie
paboThl

[IpakTueckue
paboThl

Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM

1.1|IIpeamer opraHmYECKOU 3
xumuu. Teopus crpoeHus
OpraHUYEeCKUX COCIMHEHUN A.
M. bytneposa
Wroro no pazneny 3
Pa3znen 2. YriaeBoaopoasl
2.1|IIpenenvHbie yraeBOAOpOAbl —| 2
AJIKAHBI
2.2|HemnpenenbHble yriaeBoaopoab:| 6 1
QIIKEHBI, AJIKATUCHBI, aTKIHBI
2.3| Apomarndeckue 2
YTJIEBOIOPO/IbI
2.4|IIpupoaHble HCTOYHUKHU 3 1
YIIIEBOAOPOAOB M UX
nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1|Criupter. @enon 3
3.2| Anpneruapl. KapboHOBEIE 7 1
KUCHOTHL. CII0XKHBIE AP
3.3| YraeBoabl 3 2
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
4.1| AMUHBI. AMUHOKHCIIOTHI. 3
benku
Hroro no paszneny 3
Paspen 5. BeicokoMoJIeKyIpHbIE COeAUHEHUS
5.1|ITnactmaccel. Kayuayku. 2
BonokHa
Hroro no paszneny 2
OBUIEE KOJIMYECTBO HACOB | 34 3 2

1O

[TPOT'PAMME

11 KJIACC




HanmenoBanue pa3nenoB u Tem

/o IIPOrpaMMbl

KonnuecTtBo yacos

DJIEKTPOHHBIE
(undpossie)
oOpa3oBaTenbHbIE

pecypcsl

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

Pasznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 |Crpoenue atomoB. Ilepuoanueckuii
3akoH U [lepuoanyeckas cucrema
XUMHUYECKUX dieMeHToB /1. .

Menpeneena

1.2
BEILIECTB

Crpoenue BemectBa. MHOrooopasue

1.3 | Xumudeckue peakiuuu

Hroro no pasneny

Paznen 2. Heoprannuyeckasi XumMus

2.1 [Metaisl

2.2 |Hemeramisl

2.3

CBs13b HEOPraHUYECKUX U
OpPraHMYECKHX BEIICCTB

Hroro no pasneny

Paszgea 3. Xumusd 1 ;Ku3Hb

3.1

XUMHUS U KU3Hb

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

IIOYPOUYHOE IINTAHUPOBAHHME
10 KJIACC

No

/1

Tema ypoxka

KoanyectBo

qaCcoB

JlaTa
U3YyYCHUS

ONEKTPOHHBIE
uupoBbIe
o0pa3oBaTenbHbIC

pecypcsl

Bcero

KonTponbHble
paboThl

IIpaxkTueckue
paboThl

[Ipenmer oprannyeckoit
XUMHH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHUYeCKUX COCIUHEHUMN
A. M. bytnepona, e€
OCHOBHBIE 10JIOKEHHUS

[IpencraBnenue o
KJIacCU(pUKAIIUN
OpPraHUYECKUX BEILECTB.
Homenkiatypa
(cucremaTnyueckasi) u




/i

Tema ypoka

KomnuectBo

qacoB

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

TPUBHUAJILHBIC HA3BAHUA
OpPraHn4Y€CKuUX BEIIECCTB

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

PAn

Meran u 3Tad —
MPOCTEUIIINE MPEJICTABUTETN
aJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

OTUJIEH U NIPONUIIEH —
MIPOCTEUIINE NTPEACTaBUTEIN
AJIKCHOB

[TpakTuueckas padora No 1.
«Tomyuyenune sTrEeHA U
W3Y4YE€HHE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunOyTaaueH-1,3.
[Tonyyenue CHHTETHYECKOTO
Kay4dyKa U pe3HHbI

10

AJIKUHBL: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTMYECKUH PSILI.
AneTniieH — MpocTenInn
IIPEICTaBUTEND aJTKUHOB

11

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: OEH30J1 ¥ TOJIYOJ.
TokcuyHOCTH apeHOB

13

I'eneTrueckas cBs3b
YIIEBOJOPOIOB,
MPUHAICKAIHNX K
pa3IMYHBIM KJ1accam

14

IIpupoaHbIE HICTOYHUKHU
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 4 NoIyTHbIe HePTAHbIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HICTOYHUKHU
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 1 NoIyTHbIe HePTAHbIC




/i

Tema ypoka

KomnuectBo yacos

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

Bcero

KonTposibHbie
paboThI

[IpakTrueckue
paboThI

ra3el, He()Th U MPOJYKTHI €€
nepepaboTKH

16

KonTponbnas pabota mo
paszaeny «YTIeBOAOPOIbI»

17

[IpenenbpHBIC OTHOATOMHBIE
CHOUPTHL: METAHOJ U 3TAHOJI.
Bomoponnas cBs3b

18

MHoroaToMHEBIE CIIUPTHI:
OTUJICHTJIMKOJIb U TTIMICPHUH

19

DEeHOJI: CTpOEHHUE
MOJIEKYIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE

20

Anpaeruapl: GopmManbaerul
U anerajabaerun. ALeTod

21

OAHOOCHOBHBIE MPEAETbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAs U YKCYCHAsI

22

[IpakTuueckas padora No 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KUCIIOTBD»

23

CreapuHOBas U 0JEMHOBAA
KHCIIOTHI, KaK
IIPEICTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

24

MI:IJ'I& KaK COJIN BBICIIIUX
KapOOHOBBIX KUCJIOT, UX
MOIOIIIee NEUCTBUE

25

CrnosxHbie 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCJIOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

Kupsr: runponus,
IPUMEHEHHE,
Ouo0rnuecKas pojb )KUpPOB

27

VYTaeBoasl: COCTaB,
KIacCUpUKaIs.
Baxueimue
MPEACTABUTENH: TII0KO034,
¢bpykTo3a, caxaposa

28

Kpaxman u nemnono3a kak
MPUPOIHBIE TOJIUMEPBI




/i

Tema ypoka

KomnuectBo yacos

Jara
U3Yy4ECHUS

DIIEKTPOHHBIE
1 poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

Bcero| KonTposnbnsie| [IpakTuueckue

paboThI paboThI

29

KonrponsHas pabora no
paszzneny
«Kucnopoaconepxaiue
OpraHu4ecKue
COeTMHEHUS»/
Bcepoccutickas
npoBepouHas paboTa

1

30

OOm1ast XxapaKTEepUCTHKA
a30TCOoJIEpIKAIIUX
OpPraHUYECKUX COCAMHCHUH /
Bcepoccutickas
mpoBepouHas paboTa

31

AMMHBI: METUJIAMHH U
AHUJINH

32

AMWUHOKHCIIOTHI KaK
aM(poTepHBIC OPraHUYECKHE
COCJIMHEHMUS, UX
OMOJIOrMYECKOE 3HAUECHHE.
Ilentunel. beakn xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCITMHEHHUS

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COeTMHEHUN

34

OcCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
coequHeHui. [1mactMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KJIACC

No

/1

Tema ypoxka

KoauuectBo yacos

Jara
W3yYCHUS

ONEKTPOHHBIE
U poBbIe

oOpa3oBaTenbHbIC

pecypchl

Bcero

Kontpoinbsnsle| [ IpakTnueckne
paboThI paboThI

XHWMHYECKUH DIIEMEHT.
AToM. DIIeKTpOHHAA
KOH(UTypalus aToMOB

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema




No Tema ypoka KonnuecTBo yacon ara DJIEKTPOHHBIE
/o u3ydeHust|  UppoOBbIC
oOpa3oBaTeNbHbIE
pecypcsl

Bcero| KonTponbnbie| [IpakTnueckue
paboThI paboThI

XAMUYCCKHUX DJICMCHTOB
. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOpHEH CTPOEHUS aTOMOB

3 |3akoHOMEpPHOCTH 1
U3MEHEHUS CBOWCTB
XUMHYECKUX JIEMEHTOB U
WX COCAUHEHUN MO
rpymnmnam v nepuojiam.
3HaueHne
MEepUOINYECKOTO 3aKOHA U
CHUCTEMbI XUMHYCCKHUX
anemeHToB J[.1.
MeneneeBa B pa3BUTHH

HayK{

4 |CrpoeHue BeleCTBa. 1
XuMHueckas CBs3b, e¢
BH/IbI; MEXaHU3MBI
00pa3oBaHMs KOBaJIEHTHOU
cBA3u. BonoponHas cBs3b

5 |BaeHTHOCTD. 1
DIEeKTPOOTPULIATEITLHOCTD.
CreneHp OKUCICHUS.
BemecTBa MOJEKyIIpHOTO
¥ HEMOJICKYJIIPHOTO
CTpOCHHS

6 |IloHsATHE O TUCTIEPCHBIX 1
cucremax. VICTUHHEIC 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBast 10115 BElecTBa
B pacTBOpE

7 |Knaccudukanus u 1
HOMECHKJIATypa
HEOPTaHUYECKUX
COCIUHCHMH.
I'eneTnueckas CBI3b
HEOPTaHWYCCKHUX BEIICCTB,
Pa3IUYHBIX KJIACCOB

8 |Knaccudukanus 1
XMMHYECKUX PEAKIUH B
HEOPraHUYeCKOou u
OPraHNUYeCKON XUMHH.
3aKOH COXpaHEHHUS MaCChl
BEIIIECTB; 3aKOH




/i

Tema ypoka

KomnuectBo yacos

Hara
U3Y4YEHUS

DJIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTeNbHbIE

pecypcsl

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

COXpaHEHUs U
MIpeBpaLICHHS SHEPTUU
MIPU XUMHUYECKUX
peakuusax

CKOpOCTh peaKIHH.
OO6paruMble peakiuy.
XuMHUeCcKOe paBHOBECHE

10

[TpakTuyeckas pabora No
1. «BiusiHre pa3IHYHbIX
(hakTOpOB HA CKOPOCTH
XHMHUYECKON PEaKIuuy

11

DIEeKTPOIMTHYSCKAS
nucconmanud. Ilogarue o
BOJIOPOJHOM ITOKa3aTese
(pH) pactBopa. Peaxiuu
HOHHOI'0 OOMeHa.
I'mpponus opraHn4yecKkux u
HEOPraHUYECKHX BEIECCTB

12

OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu. [Tonstue 06
ANEKTPOJIN3E PACIIaBOB U
pacTBOpPOB CONEH

13

KonTponbHas pabota mo
pazaeny «TeopeTnueckue
OCHOBBI XUMUU»

14

MerTaimbl, UX MOJI0KEHHE
B [lepnoanueckon
CUCTEME XMMHYECKHUX
anemeHToB J[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHHUS
aToMoB. O0mHe
(bu3MvecKue CBOMCTBA
METaJJIOB

15

CrutaBbl METAILIOB.
DIEeKTPOXUMHUYECKUN P
HanpsHKEHUHA METaJIOB

16

XUMHYECKHE CBONCTBA
BaXHEUIIINX METAJIIIOB
(HaTpwWii, KaIHii, KAJTBIHH,
MarHui, alfOMUHUN) U UX
COeIMHEHH




/i

Tema ypoka

KomnuectBo yacos

Hara
U3Y4YEHUS

DJIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTeNbHbIE

pecypcsl

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

17

XUMHUYECKUE CBOUCTBA
XpoMa, MEJI ¥ X
COCTMHEHUN

18

XUMHUYECKUE CBOUCTBA
LIMHKA, JKejie3a U BX
COCTMHEHUN

19

[IpakTrueckas padota No
2. "Pemmenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«Metamib»"

20

Hewmertamnsl, ux
MOJIOKCHHUE B
Ilepuonuueckoi cucreme
XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHHS
aToOMOB

21

duznyeckue CBOMCTBA
HEMETAJUIOB. AJIOTPONUSA
HEMETaIJIOB (Ha mpuMepe
KHUCJIOpOJa, CEPHI,
docdopa u yraepoaa)

22

XHUMHUYECKHE CBOMCTBA
rajoreHoB, Cephbl U UX
COCTMHCHUN

23

XUMHUYECKHE CBOUCTBA
a3oTa, (hocdopa u ux
COCTMHCHUN

24

XHUMHYECKHUE CBOMCTBA
yriaepoja, KpeMHHUS U UX
COETMHEHUN

25

[IpuMeHeHne Ba)KHENIINX
HEMETAJUIOB U UX
COEIMHEHU I

26

O06001menue u
CHCTEMAaTH3aIusI 3HaHUM
o Teme «HemeTramis.
Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacyeTsl




/i

Tema ypoka

KomnuectBo yacos

Hara
HA3YYECHUS

DJIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTeNbHbIE

pecypcsl

Bcero

KonTposnbhbie

[IpakTnueckue

paboThI paboThI

27

[TpakTuyeckas pabora No
3. «Pemrenue
AKCIIEPUMEHTAILHBIX
3a7a4 110 TEME
"Hemertamms!"»

1

28

KonTponbHas padota no
TeMaM «MeTaJibl» U
«HemeTams»

29

HeOpraHI/IquKI/IC n
OpPraHn4€CKrUC KUCJIOThI.
HeOpraHI/IquKI/IC n
OpraHn4€CKUC OCHOBAHHA

30

AmpoTtepHbie
HEOpraHu4YecKue u
OpraHNu4ecKHue
COCIUHCHMUS.
I'enetmueckas CBA3b
HEOPraHUYeCKuX 1
OPraHMYECKUX BEIIECTB

31

Ponp xuMuu B
obecrieueHUN
9KOJIOTHYECKOM,
JHEPreTUYECKON U
MMUIIEBOM OE30MacHOCTH,
Pa3BUTUU MEAUIUHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TPHHIIATIAX
MIPOMBIIIIJIEHHOTO
MOJYYECHUST BAXKHEHIINX
BEIIECTB

33

YenoBek B MUPE BELIECTB
U MaTepuasoB

34

XuMus 1 310pOBbE
YeJI0BeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

OBPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

TeOpCTI/I‘{CCKI/Ie OCHOBBI OpFaHI/I‘{eCKOﬁ XUMHHU

11

CdopmupoBaHHOCTH MIpeICTaBICHUI 0 XUMHUYECKOU COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIU XMMUHU B TIO3HAHWU SBJICHUN MPHUPOIBI, B
(hopMUPOBAaHNY MBIIJICHUS U KYJIBTYpPhl TUYHOCTH, €€ (YHKIMOHATLHONW IPaMOTHOCTH,
HEOOXOAMMOM ISl pelleHUs] MPAKTUYEeCKUX 3aJad M SKOJIOTHYECKH OOOCHOBAHHOIO
OTHOIIICHUSI K CBOEMY 37I0POBBIO U IPUPOIHOH cpejie

1.2

Bnanenue cucteMoi XMMHUYECKMX 3HAHMW, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS (MOJIEKYJa, BaJ€HTHOCTB, 3JIEKTPOOTPUIATETHHOCTD, CTEIIEHb OKHCIICHHS,
XMMHYECKas CBA3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIH OOBEM, YIJIEpOTHBIA CKeJeT,
(GyHKOIMOHANBHAS TPYINIA, PaguKal, W30MEpHsS, H30MEpHl, TOMOJIOTHYECKHH psl,
TOMOJIOTH, YTTIEBOAOPOABI, KHCIOPOA- U a30TCOAEPIKAIINE COSUHEHNS, OMOIOTHIECKH
aKTHBHBIE BeIIeCTBa (YIVIEBOIBI, >KUPBI, OCIKH), MOHOMEp, IOJIHMEpP, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOPHUS XUMUUIECKOTO
CTPOEHHsI OpraHNYeCcKuX BemmecTB A.M. ByTineposa), 3aKOHOMEPHOCTH, CUMBOJIHUECKHUN
SI3BIK  XUMHHM, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUH H
0€30MacHOM HCIIOIb30BAHNN BAKHEHIINX HEOPTAaHWIECKUX M OPTaHWYECKHX BEIIECTB B
OBITY ¥ IPAKTUIECKOI IEATeTbHOCTH YeIIOBeKa

13

CthopMHpOBaHHOCTE  YMEHHH  BBIBIITH  XapakTepHBIC  MPU3HAKK  ITOHATHMH,
YCTaHaBIUBaThb HMX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUS IIPU
OINKMCAaHUM COCTaBa, CTPOEHUS U NIPEBpAIllEHUI OpraHMYeCKUX COSTUHEHUI

1.4

Cc(OPMUPOBAHHOCTH YMEHHI HCIOIH30BATh XUMHUYECKYIO CHMBOJIUKY JIJIsI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAIIEHHOW) (POPMYT OpPraHMIECKUX
BEIIECTB M YPAaBHEHUH XUMHUYECKUX PEAKIWi, W3rOTaBJIMBAaTh MOJEIH MOJEKYI
OpPraHWYECKHUX BEIIECTB IJIsl MIJUTIOCTPAIMKM MX XMMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHS

15

ChopMupoBaHHOCT, ~ yMEHHH  yCTaHaBIMBATh  MPHHAUICHKHOCTh  HM3YYEHHBIX
OPTaHMYECKHX BEIIECTB 110 UX COCTABY U CTPOCHHUIO K ONpeeEHHOMY Kilaccy (TpyIe)
coenuHeHUH  (YIJI€BOAOPOIBI, KHUCIOPOA W a30TCOIEpKAlINe  COCAMHCHWS,
BBEICOKOMOJICKYISIPDHBIE COCTUHEHUs), IaBaTh WM HAa3BaHUS IO CHUCTEMAaTHYECKOU
Homenkiatype (IUPAC)

1.5

ChopMHPOBAaHHOCTE YMEHHS OIPEACIATh BUIBI XUMUYECKOW CBS3M B OPTaHUUECKHUX
COEIMHEHUSX (OUHApHBIE U KPaTHbBIE)

1.6

C(bOpMI/IpOBaHHOCTI) YMCHUS IMPUMCHATL: MMOJIOXKCHUA TCOPUN CTPOCHHUA OPraHUYCCKUX
BCIICCTB AM. BYT.]'IepOBa JJIA OOBSCHEHHS 3aBHCHMOCTH CBOMCTB BCIICCTB OT HX
COCTaBa U CTPOCHUS, 3aKOH COXPAaHCHU MaCChbl BEIIECTB

Yrnesonopopsl. Kucnopoacoaepikaiine u a30TcoiepKaliie OpraHn4eckue CoeTMHEHHUS.
BEICOKOMOJIEKYIISIpHBIE COSANHEHNUS

2.1

ChopMupoBaHHOCT, YMEHWH TPHUBOAWTH TPHUBHAJIBHBIE HA3BaHUS  OTJENIBHBIX
OpPraHWYEeCKHX BEUIECTB (ATHJICH, MPONHJICH, AlCTUIICH, ATUJICHIJIMKOJb, TIIHICPHH,
¢denon, QGopManbIeru, aneTaNnbAeTH, MYypaBbHHAS KHCJIOTA, YKCYCHas KHCIOTA,




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

OJICMHOBAsI KHCJIOTA, CTEAPHHOBAS KHCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, [EeIUTI003a,
TJIMIIHH)

2.2

CdopMupoBaHHOCTE yYMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKHUE U
XUMHYECKUE CBOMCTBA THUIMHMYHBIX MPEICTABUTENEH Pa3UYHBIX KIACCOB OPraHMYECKUX
BellecTB (MeTaH, 3TaH, STUIIEH, NPONUIEeH, aleTHiIeH, OyTaaueH-1,3, MmeTunoyTaaueH-
1,3, OeH30JI, METAaHOJ, 3TaHOJ, STWICHTJIUKOIb, TIHIECPHH, ()EHOJ, aleTalbICTHI,
MypaBbHUHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, LEJUTI0N03a, aMUHOYKCYCHAs
KHCIIOTA)

2.3

ChopMHEPOBaHHOCTH YMEHHSI HILTIOCTPHPOBATH TEHETUIECKYIO CBS3b MEXKIY THITHIHBIMA
MPEICTAaBUTENSIMU  Pa3jIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB ypaBHEHUSAMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMH C HCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyT

2.4

CdopMupoBaHHOCTE YMEHUSI XapaKTepU30BaTh HWCTOYHHMKH YTIIEBOJIOPOJHOTO CHIPhS
(uedTh, mpUpPONHBIA Ta3, Yroib), CIOCOOBI HMX TepepaboTKHM M MPaKTHUYECKOoe
MIPUMEHEHHUE NMPOJYKTOB MepepaboTKU

XuMHu4 U )Ku3Hb. PacuéTel

3.1

ChopMupoBaHHOCT, yYMEHWH BIIAJIETh CHCTEMOW 3HAHHM OO0 OCHOBHBIX METOIax
HAYYHOTO TTO3HAHUS, UCTIONB3YEMBIX B XUMHH MPU U3YUCHUH BEIIECTB M XUMHUIECKUX
siBIeHUH (HaOJrOIeHUE, W3MEPEHHE, DKCIEPUMEHT, MOJICITUPOBAHHE), HCIOIb30BATh
CUCTEMHbIC XUMUYECKHUE 3HAHUA JJISl MPUHATUS PEIICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYAIVSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUH COOIOAATH MPABHIIA MOJE30BAHMS XUMUYECKOH MOCYION U
nmabopaTopHBIM 00OpyIOBaHMEM, a TaKKe IpaBUIa OOpAIIEHUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIUSMH IO BHITOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX OIIBITOB

3.3

CchopMHUPOBaHHOCTE YMEHHUH IJIAHUPOBATH U BBIMOIHSITE XUMUYECKUI 3KCIIEPUMEHT
(mpeBpallleHUs] OPraHUYEeCKHX BEIIECTB IIPU HArPEBaHHWH, MONyYCHHE OTUIICHA H
M3yYeHHE er0 CBOWCTB, KAYECTBEHHBIC PEaKI[MH OPraHUYECKUX BEUIECTB, JCHATYpAIUs
OEJKOB TPH HAarpEBaHWU, IIBETHHIC PEAKIMU OCIKOB) B COOTBETCTBHH C IPAaBHIAMHU
TEXHHKH O€30MacHOCTH TIpH OOpallleHMW ¢ BelIeCTBAMH U JIADOPaTOPHBIM
000py/IOBaHHEM; MPEACTABIATh PE3yabTaThl XUMHYCCKOTO JKCIIEPUMEHTa B (hopMme
3aIlUCH YPaBHCHHMH COOTBETCTBYIOIIUX PEAKIMH M ()OPMYIHPOBATH BHIBOABI HA OCHOBE
OTHUX PE3YJILTATOB

3.4

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MPOBOJAUTH BBIYUCIICHUS 1O XUMHUYECKUM YPABHCHUIM
(mMaccel, 00BEMa, KONMMYECTBA HCXOJHOTO BEIIECTBA WIM HPOAYKTAa PEAKIHU I10
HU3BECTHBIM MacCcCe, O6’LéMy, KOJIMYECTBY OAHOI'0O M3 UCXOAHBIX BCIIECCTB UJIU ITPOAYKTOB
peaxmun)

3.5

CdhopMHpPOBaHHOCTH YMEHUI KPUTHUIESCKH aHAM3UPOBATh XUMUYECKYI0O HHPOPMAIIHIO,
MOTY4aeMYyI0 U3 pa3HBIX ICTOYHHUKOB (CPENCTBAa MacCOBOU HH(pOPMAIUH, ceTh IHTepHET

H IpyTHe)

3.6

ChopMHpOBaHHOCTh YMEHHMH COOJIIO/IaTh IpaBHJIa AKOJIOTHYECKH I1eJIeco00pa3Horo
TIOBE/ICHNs B OBITY M TPYAOBO NEATEIFHOCTH B HEJSX COXPAaHEHHUsS CBOETO 37I0POBbS U
OKpYXalolel TPHUPOJAHON Cpenbl, OCO3HABATh OIMACHOCTH BO3ACHCTBHUS Ha >KHUBBIC
OpraHU3MBbI OMPEENEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIch mokazarens [TIK
(mpenenpHO  TOMyCTIMOM — KOHIIGHTPALMH), IMOSCHATH Ha TPUMEpPax CHOCOOBI
YMEHBIICHNS U MIPEAOTBPAILEHHS UX BPEAHOTO BO3ICHCTBUS HA OPIaHN3M UCIIOBEKa




11 KJIACC

Kon
NMpoBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMBbI CPETHEro o0Iero 0opa3oBaHusi

Teopemqecxne OCHOBBI XUMHHU

11

Bianenne cucteMoll XMMHUYECKMX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArAIOIIUE
HNOHATHS (XUMHYCCKUI BJIEMEHT, aroM, OJJEKTpOHHas 000Jiouka aroma, S-, p-, d-
AIIEKTPOHHBIE OPOUTAIIN aTOMOB, MOH, MOJIEKYJIa, BaAJIEHTHOCTB, 3JIEKTPOOTPHIIATEIIFHOCTb,
CTEIECHb OKHUCIICHUS, XUMHYECKas CBs3b, MOJb, MOJIpHAs Macca, MOISIPHBIA 00BEM,
KpUCTAUIMIECKasl ~ PEmIETKa,  THIBI ~ XAMHYCCKHUX  pEakIuid  (OKHCIUTENHHO-
BOCCTaHOBHUTEINBHEIE, DK30- M DHIOTEPMHUUCCKHE, PEaKIMH HOHHOTO OOMEHa), PacTBOp,
JJIEKTPOJIUTBI, HEIEKTPOJMUTHI, IEKTPOJIUTHYECKAs  JUCCOLUALUS, OKHUCIIUTEID,
BOCCTaHOBHTENb, CKOPOCTh XUMHUYECKOH PEaKIMH, XMMUYECKOE PABHOBECHE); TEOPHU U
3aKOHBI  (TeOpUsi  DIEKTPOIUTHYECKOM  JTucconuanud, I[lepruomuyeckuii  3akoH
J .M. MenneneeBa, 3aKOH COXpaHEHHS MacChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHN SI3bIK
XUMUH, (PaKTONOTHYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJTYYCHUH M OE30IIacCHOM
HCIIONIH30BAaHNH BAKHEHIINX HEOPTaHUYECKUX BEHICCTB B OBITY M IPAKTHUECKOM
JIESITEIbHOCTH YeJI0BEKa

1.2

CdopMHPOBaHHOCT, yMEHWH BBISBIATh XapaKTepHbIC TPH3HAKKM M B3aHMMOCBS3b
V3YYCHHBIX TTOHITHHA, TPUMEHSATH COOTBETCTBYIOIIUE MTOHSITHS TIPH OMMMCAHUN CTPOCHUS
U CBOMCTB HEOPraHMYECKHX BEIIECTB M MX MPEBPAIICHUN; BBISBISATH B3aUMOCBS3b
XUMHYECKHX 3HAHUI
C TIOHSTHUSIMU U MPEAICTABICHUSIMU JPYTUX €CTECTBEHHOHAYUHBIX MPEAMETOB

1.3

Bﬂa}leHI/Ie OCHOBHBIMU ME€TOAAaMH HAYYHOT'O MMO3HAHHNS BEIICCTB U XUMHUYCCKUX SIBIICHUH
(HabJroIeHue, U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHNE)

1.4

CdopMHPOBaHHOCTh YMEHHH OIPENENATh BAJEHTHOCTh W CTENCHb OKHCICHHS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX Pa3IMYHOrO COCTaBa, BUJA XUMHUYECKOHW CBA3U
(KoBayeHTHAsI, WOHHAs, MeETAJUIMYECKas, BOAOPONHAs) B COCNUHECHUSAX, THII
KPHUCTAIUTMIECKOH PEMETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIIpHAst, HOHHAs,
METaJUTMYECKast)

15

ChopMIpOBaHHOCTE YMEHHH ONPEAETATh XapakTep Cpeldbl B BOTHBIX pPacTBOpax
HEOPraHWYECKUX COEIUHEHHH

1.6

ChopMupOBaHHOCTh YMEHHS KIACCH(UIIMPOBATh XUMUYECKHE PEAKIINH 110 Pa3TNIHBIM
IpU3HaKaM (YHCITy U COCTAaBY pEardpyroIIMX BEUIECTB, TEIIOBOMY 3¢ dekTy peakium,
U3MCHEHHUIO CTETEHEH OKHCICHUS 3JEMEHTOB, OOpaTHMOCTH PpEakIMH, YYacTHIO
KaTajamu3aTropa)

1.7

CdopMHPOBaHHOCT, YMEHHI COCTAaBJIATh YPABHEHHS pPEaKIUH pa3jIMYHBIX THUIIOB,
MIOJTHBIC ¥ COKPAIIEHHBIC YPaBHEHUSI peaKInii HOHHOTO 0OMEHa, YUUTHIBAsE YCIOBHS, IIPH
KOTOPBIX 3TH PEaKIMH UAYT 10 KOHIA

1.8

CdopMHPOBaHHOCTh YMEHUH TPOBOJIUTH PEAKIWH, MOATBEPIKIAIOIINE KauyeCTBEHHBIN
COCTaB PAa3IMYHBIX HEOPraHWUYECKUX BEILECTB, PACIIO3HABATh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHWYECKHUX BEILECTB




Kox
NPOBEPAEMOro
pe3yabTara

19

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHs OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMBbI CpeHero oo1ero 0d0pa3oBaHusi

CdopmupoBaHHOCTD YMEHUH pacKpbIBaTh CYIIHOCTh OKHUCIIUTEILHO-
BOCCTAHOBHTEJBHBIX PEAKIIMHA TOCPEICTBOM COCTABJICHUS 3JEKTPOHHOTO OanaHca 3THX
peakmii

1.10

ChopMIpOBaHHOCTE YMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUECKOH PeaKIiu
OT Pa3INYHBIX (PAKTOPOB

111

ChopMIpoBaHHOCTE YMECHUH OOBSICHATH XapaKTep CMEIICHHUS XUMHICCKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHemTHero Bo3neiictus (mpunnmi Jle [1laTtenne)

OO6mas 1 HeopraHuvYecKast XUMHS

2.1

ChopMHpOBaHHOCTh ~ yMEHHH  packpelBaTh cMbIcn  Ilepuomuueckoro  3akoHa
J.W. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTENbHYIO U
HIPOTHOCTHYECKYIO (PYHKIINH

2.2

CdopMHUpPOBaHHOCTE YMEHHM XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dneMeHTOB 1—4 mnepmomoB Ilepwmogmdeckold CHUCTEMBI XUMHUYECKUX
snementoB JI.W. MeHneneeBa, HCIONB3Ys MTOHATHS «S-, P-, 0-3J€KTPOHHBIE OpOUTAIIHY,
«QHEPreTHYECKUE YPOBHM», OOBSACHAThL 3aKOHOMEPHOCTH W3MCHEHHWS CBOWCTB
XUMUYECKUX IJIEMEHTOB W WX COSAMHEHHH 1o mepuoaaMm u rpynmnam l[lepuomndaeckoit
CHUCTEMBI XUMHUUYeCckux 3eMenToB /.. MeHnneneera

2.3

CdopMHUpOBaHHOCT, YMEHHUI XapaKTepu30BaTh (OMHCHIBaTh) OOIIHE XWMHUYECKHE
CBOIICTBAa  HEOPraHMYECKHX  BEIIECTB  PA3NUYHBIX  KIACCOB,  MOJTBEPkAATh
CYIIIECTBOBAaHUE TEHETHYECKON CBS3M MEXAY HEOPraHWYeCKHMMH BEIECTBAMU
C TIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIUX XMMUYECKHIX peakluit

2.4

CdopMHUpOBaHHOCTh yMEHWH YCTaHABIWBATh MNPUHAIKHOCTh HEOPTaHHYECKUX
BEIIECTB 10 WX COCTaBYy K OINpPENeIEHHOMY Kiaccy (TpyImie) cOeIMHEeHUH (TpocThie
BEIIECTBA — METAJUTBI M HEMETAIUIBI, OKCHIBI, OCHOBAaHHSA, KHCJIOTHI, amM(OTEepHEIC
TUAPOKCHIBI, COJIN)

2.5

ChopMIpOBaHHOCTE YMEHHI UCTIONB30BaTh XUMUIECKYI0 CUMBOJIUKY [UISI COCTABIICHHUS
(hopMyII BEIIeCTB M YpaBHEHUH XUMHUECKHUX PEAKIINN, CHCTEMAaTHICCKYIO HOMCHKIIATYPY
(IUPAC) u TpuBHabHbIE HA3BAaHUS OTAEIbHBIX HEOPraHMYECKUX BELECTB (YrapHblii ras,
YTJICKUCIIBIN Ta3, aMMHaK, raiméHasi U3BeCTh, HerameéHast U3BECTh, MUTHEBAS CO/Ia, TUPUT
U JIpyTHe)

2.6

CdopMHUpOBaHHOCT, YMEHHH XapaKkTepu30BaTh (OMHCHIBaTh) OOIIHE XWMHUYECKHE
CBOIICTBAa  HEOPraHMYECKHX  BEIISCTB  PA3IMYHBIX  KIACCOB,  IMOJTBEPXKAATh
CYIIECTBOBAaHUE TCHETHUYECKOW CBS3U MEXy HEOPTraHMYECKUMH BEIECTBAMH C TOMO-
IIbI0 YPAaBHEHUI COOTBETCTBYIONIMX XUMHUUYECKUX PEaKIU

2.7

C¢hopMUpPOBAaHHOCTh YMEHHH IUTAaHUPOBATh W BBHITOIHATH XMUMHUYECKHH JKCHEPHMEHT
(pa3noxeHHe MepoOKCHIa BOAOPOAA B MIPUCYTCTBUN KAaTaIH3aTOPa, ONpEeNIeHue CPeIbl
pPacTBOPOB BELIECTB C MOMOLIBK) YHHBEPCAIBHOIO HHIMKATOPA, BIMSHUE PAa3IMUHBIX
(haKTOpPOB Ha CKOPOCTH XMMHUYECKOM PEAKINH, PEaKIIMH HOHHOTO OOMEHA, KaueCTBEHHBIE
peaknuu Ha cynabdar-, KapOoHAT- M XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEUICHHUE
IKCIIEpUMEHTANIBHBIX 3a/1a4 1o TeMaM «Metamuiel» 1 «HeMeTanis») B COOTBETCTBUH C
IpaBWIAMH TEXHUKH O€30MacCHOCTH IpW OOpaIleHHH C BEIIECTBAMHU U J1a0OPaTOPHBIM
000pyJOBaHMEM; INPEACTABIATh PE3yNbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3alllCH YPAaBHEHUN COOTBETCTBYIOIUX peakluil U (OPMyIHPOBATh BBIBOABI HA OCHOBE
STUX PE3YyNbTAaTOB

2.8

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ CO6J'IIOIlaTI> IMpaBuWJia MOJb30BaHUA XUMHUYECKON HOcyﬂOﬁ u
Ha60paTOpHLIM O60py2[OBaHI/IeM, a TakKKe IIpaBUIa 06paH.I€HI/I$I C BCHIICCTBAMHU B
COOTBECTCTBHUH C MHCTPYKIHUAMU 11O BBIIIOJIHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIbITOB




MPOBEPSIEMOTO
pe3yJbTara

Kox

2.9

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHs OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMBbI CpeHero oo1ero 0d0pa3oBaHusi

CdopMHUpPOBaHHOCTh YMEHUH XapaKTepU30BaThb XUMHUYECKWE MPOILIECCHI, JeKallhe B
OCHOBE TMPOMBILIUIEHHOTO TOJYYeHHUS CEepHOM KHUCIOTHl, aMMHakKa, a TaKKe
c(OPMHUPOBAHHOCTH IPEICTABICHAN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U YKOJOTHYECKUX
npobeMax XUMHYECKOTO MTPOM3BOICTBA

XUMHUS U KU3HB. PacuéThl

3.1

CdopMHpPOBaHHOCTH TIpEACTABICHUN o XUMUYIECKOU COCTAaBJISIOIIEH
€CTeCTBEHHOHAYyYHOU KapTUHBI MUpPA, POJIM XUMHU B TO3HAHWUW SBIIEHUH TPUPOIBI, B
(hopMUPOBAaHUM MBIIIJIEHUA U KYJIBTYPbI IMYHOCTH, €€ (QYHKIIMOHAIBHON rPaMOTHOCTH,
HEOOXOOMMOM ISl peIieHHs] NMPAKTHYECKUX 3aad M IKOJOTHYCCKH OOOCHOBAHHOTO
OTHOUICHUS K CBOEMY 3I0POBBIO U IPUPOJHOI cpere

3.2

ChopMHpOBaHHOCTE YMEHUH KPUTHYCCKU aHAIM3UPOBATH XUMHUYECCKYIO WH(POPMAIIHIO,
MOJY4aeMyl0 W3 pa3HBIX HCTOYHHMKOB (CPEICTBA MAacCOBOW KOMMYHHKAIIMH, CETh
WHTepHET B npyTHe)

3.3

ChopMHpoBaHHOCTE YMEHHI cOONIOaTh MpaBHUia HKOJOTMYECKH LEnecoo0pa3HOro
MOBeNIEHUs B OBITY U TPYJOBOH JIEATEILHOCTH B IIEISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollleld NPUPOTHON CPEbI

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX BEILECTB,
noHumas cMeica nokasartens [1JK, mosicHsATe Ha mpuMepax CIocoObl yMEHBIICHUS U
IIPEJOTBPAILEHNUS UX BPEAHOIO BO3/IECHCTBYSI HA OPraHU3M Y€JI0BEKa

3.5

CdopMHUpPOBaHHOCTh YMEHHIA MPOBOJUTH BBIUMCICHUS C WCIOIB30BAHUEM MOHSITHS
«MaccoBasi I0JIsI BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHUIN Ta30B MPU XUMHUICSCKUX
peaKIusaX, MacChl BEIIECTBA MM 00BhEMA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIHH BEIIECTB, TETUIOBOrO 3(dekra
pEaKiMy Ha OCHOBE 3aKOHOB COXPaHEHHsI MACChl BEIIECTB, MPEBPALICHUS U COXPAHCHUS
SHEpPruu

MHMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 TeopeTnyeckrie OCHOBBI OPraHUYECKON XUMHUU

Hpe)IMeT OpFaHquCKOﬁ XUMHH: €€ BO3HUKHOBCHUC, Pa3sBUTUC U 3HAYCHUEC B IMOJTYUYCHHU HOBBLIX

11 BEUIECTB M MarepuajoB. Teopusi CTpOeHMs OpraHuueckux coequHeHuii A.M. Byrtneposa, eé
OCHOBHBIE TIOJIO>KCHHUS
CtpykTypHBIE (OPMYJIBI OPTaHWYECKUX BEIIECTB. I'oMoJorus, m3oMmepus. XUMHUYecKas CBS3b B

1.2 OpPTraHMYECKUX COCTUHEHUSIX — OJMHApPHBIC M KpaTHbIC CBs3H. lIpencTaBieHne o KiacCH(DUKAIN
OpPraHUYeCKHUX BEIECTB

3 HomenkiaTtypa opraHu4eckux COEQUHEHUH (cucremarhyeckas) M TpUBHAJIbHBIE Ha3BaHUA
L BAXHEHMIINX MpeJCTaBUTENIEH KI1aCCOB OPraHMYECKUX BEIIECTB




Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

YrneBogopoabt

2.1

ATKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psil. MeTaH U 3TaH — MPOCTEUIITNE TTPEICTABUTEIHN
AIIKaHOB: (PM3MUYECKHE U XUMHUICCKHE CBOWCTBA (PEaKIMH 3aMEIICHNS W TOPSHNUS ), HAXOXKICHUE B
IpUpoJIe, TOTyICHIE U IPIMEHECHUE

2.2

AIKEeHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHH psiA. OTWIEH W TPONWICH — TMPOCTEUIe
NPEACTAaBUTENN aJKCHOB: (M3WYECKHe W XHMHYECKHE CBOWCTBAa (pEakUWH THIAPUPOBAHUS,
TaJIOTEHUPOBAHMS, THPATAIMH, OKUCIECHHS U TIOJMMEPH3aliN), TOJIy4YeHHe U TPUMEHEeHHE

2.3

Anxanuensl: OyraaueH-1,3 u MeTHnOyTanueH-1,3: cTpoeHre, BaKHEHIIINE XUMUYECKHE CBOMCTBA
(peakuus noauMepusanyn). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3HHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, FOMOJOTMYECKUI psil. ALETUNeH — NpocTeHImuit
IPEeCTaBUTENIb AKMHOB: COCTaB, CTPOEHHE, (HM3MYECKHe M XUMHUYECKHEe CBOMCTBA (peakunuu
THJIPUPOBAHMUS, FTAJIOTEHUPOBAHUS, THAPATALUH, TOPEHUS), TOTy4YEHHE U IPUMECHEHUE

2.5

Apenbl. benzonm: coctaB, cTpoeHHe, (U3MYECKME M XHMHYECKHE CBOMCTBAa (peakiuu
TJIOTCGHUPOBAHMUsI W HUTPOBAHUS), TONy4YeHHWE M TpuMeHeHue. Toyyon: cocTaB, CTpPOCHHE,
(m3HUecKue U XUMHUYECKIE CBOWCTBA (PEakIMH TaJOreHUPOBAHNS W HUTPOBAHUSA), TONYICHUE U
npuMeHeHne. TOKCHYHOCTH  apeHOB. ['eHeTMueckas CBsS3b MEXKOY  YIIICBOAOPOIAMH,
MPUHAUICKAITMMH K Pa3IMIHBIM KJIACCaM

2.6

IIpupoaHbIe UCTOYHUKH YTIIeBOIOPOIOB. [IpupoaHbIi ra3 u momyTHbIe HedTsHbIe Ta3sl. HedTh 1
e€ mpoucxoxacHue. CrocoObl TiepepabOTKH He(TH: TEeperoHka, KPEKHWHT (TepMHUYECKHUIA,
KaTaTUTHIecKuil ), muponu3. [IpoayKTe mepepaboTKH HEPTH, UX IPUMEHEHHE B IIPOMBIIIICHHOCTH
1 B ObITy. KaMeHHBIN yroJb ¥ IPOAYKTHI €r0 nepepaboTKu

Kucopoaconepskaiine OpraHidecKie COeTuHEHUS

3.1

[IpenensHble OMHOATOMHBIE CIMPTHL. METaHOT M 3TAaHON: CTPOCHHUE, (pr3ndecKkrne M XUMHICCKUE
CBOWCTBa (peakiuy C aKTHUBHBIMA METAJDIAMH, TaJOTEHOBOIOPOIAaMH, TOpEHHUE), MpUMCHEHHE.
Bonopoansle cBs3u Mexay MoJeKyjlamMH clupToB. JleWCTBHE MeTaHoJla U ATAHOJIA HAa OPraHu3M
qyergoBeKa. MHOTOAaTOMHBIC CHHUPTHI. OTHICHIVIMKOAL U TIMIEPUH: CTpOeHHE, (usndeckue U
XUMHYECKUE CBOICTBa (B3aUMOJEHCTBHE CO IIETOYHBIMU METaJUIaMH, Ka4eCTBEHHAs! peakius Ha
MHOTOaTOMHBIE CIIMPTHI). JleiicTBHe HA opraHu3M deioBeka. [IpuMeHeHue IInIeprHa U 3THIICH-
TJTIKOJIST

3.2

@enHon: cTpoeHHE MOJEKYJbI, (GU3MYECKHME U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIna.
IIpumenenue deHona

3.3

Anpaerunsl U KeToHbl. DopManbAeru, aneTanbJeru: CTpoeHHe, (U3NUeCKue U XUMUYECKHE
CBOICTBa (peakUMHU OKUCIEHUS W BOCCTAHOBIIEHMS, KaueCTBEHHBIE DPEAKIUM), IOJY4YEHHE U
MIPUMEHEHUE

3.4

OJHOOCHOBHBIE MPeNeIbHBIC KAPOOHOBBIC KHCIOTHI. MypaBbHHAS M YKCYCHAs KUCIIOTHI: CTPOCHHE,
(u3Hyeckue W XHMMHYECKHE CBOMCTBa (CBOWCTBa, oOIMe JUIs Kiacca KHCJIOT, pPeakius
oTepu(UKannK), TOJNydeHHe H mnpuMeHeHue. CTeapuHOBas U OJCHHOBAs KHCIOTBHI Kak
Hpe,Z[CTaBI/ITeIII/I BBICIIINX Kap6OHOBI>IX KHUCJIIOT. MI:IJ'Ia KaK COJIN BBICIIHUX Kap6OHOBI>IX KHUCJIOT, UX
MOIOIIIEE IEUCTBUE

3.5

CrnoxHble 3¢HUpHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Mapomnu3 cioxkHbBIX 3¢HupoB. JKUpEIL.
IMunponus xupos. [Ipumenenne xupoB. buonoruueckas poib KHUPOB

3.6

YrneBonbl: coctaB, Kiaccu(UKAlWs YIrIIEBOJOB (MOHO-, TU- W Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom Menn(ll), okucienne aMMHadyHBIM PACTBOPOM OKCHIIA
cepebpa(l), BoccTaHOBJICHHE, OpOXEHHE TJIIOKO3bI), HAXOXKIACHHWE B NPUPOAE, NPUMEHEHHE,
ouonoruueckas poib. @otocunTe3. OpykTo3a Kak U30Mep TIIOKO3bl. KpaxMan U memirono3a Kak
MpHUpOIHBIE ToaUMephl. CTpOeHHE KpaxMaa | HeJUIoI03bl. PU3nvecKkre U XUMUYEeCKHe CBOMCTBA
KpaxMaya (THAPOJIN3, KaUeCTBEHHAs PEAKIIHS C HOJOM)

A30Tco,uep>1<aume OpraHN4YC€CKHUEC COCAUHCHUS




Kon

4.1

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

AMHWHOKHCIIOTBI KaK aM(bOTCpHLIe OpPraHn4eCKUe COCOUHCHUA. dusnyeckne M XUMHYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IIpUMEPE FJ'II/IIII/IHa). buonorudeckoe 3HaueHre aMUHOKUCTOT. [lenTu b

4.2

Benku xak npupoaHble BEICOKOMOJIEKYIJIApHBIE coennHeHus. [lepBuuHas, BTOpUYHAs U TPETUUHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOMCTBa OEJIKOB: THIPOJIM3, J€HATypalus, KadyeCTBEHHBIE
peaxuu Ha OeJIKu

BI)ICOKOMOJ'ICKYJ'IHPHI)IG COCAMHCHUA

5.1

OCHOBHBIE IOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TTOJIUMED, CTPYKTYPHOE
3B€HO, CTENEHb IOJIMMEPU3ALMHU, CPEeAHsAs MoJeKyispHas macca. OCHOBHbBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJMMEpU3alvs U MOJIMKOHICHC CaIHs

5.2

3KCHepI/IMeHTaHLHHC METOAbl U3YYCHUS BCIICCTB U UX npeBpameHI/Iﬁ: O3HAKOMIJICHHUEC C 06pa3uaMH
MNpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, INUIACTMACC, KAay1YKOB. Hony'{eHHe CUHTCTHUYCCKOI'O
KaydyKa U pC3MHbL

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopernyecknue OCHOBbI XUMUU

11

XUMUYECKHIA 3JIeMEHT. ATOM. S1Ipo aToMa, M30TOMbBl. DJIEKTPOHHAS 000J0YKa. DHEPreTHICCKHIE
YPOBHH, TOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-omemeHThl. OCOOCHHOCTH pachpeeIeHus
3NEKTPOHOB MO OpPOMTAIAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX IEPHONOB. DICKTPOHHAS
KOH(HUTypaIyst aTOMOB

1.2

Ilepuoauueckuil 3akoH u Ilepuoauueckas cucrema xumuueckux aemeHtoB .M. Menneneesa.
Cesa3p nepuoauueckoro 3axkoHa M Ilepuonnmdeckodl cuctembl xumuueckux saemeHroB UL
MeHpeneeBa ¢ COBpPEMEHHON TEOPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS! CBOWMCTB
XMMHUYECKUX JJIEMEHTOB M 00pa3yeMBIX MMH TPOCTBIX W CIOXHBIX BEIIECTB IO TPyNIaM H
nepuojaM. 3HaUYEHUE NEPUOJUUECKOT0 3aKOHA B PA3BUTHH HAYKU

1.3

Crpoenue BeriecTBa. XUMHYECKAs CBsI3b. BUIbl XUMUUECKOHN CBs3M (KOBAJICHTHAsI HEMOJISIPHAS U
TONApHAsl, WOHHAs, MeTajutndeckas). VMoHBI: KaTHOHBI M aHMOHBI. MeXaHW3MBI 00pa30BaHUA
KOBAJICHTHON XUMHYECKOH CBsI3M (OOMEHHBIN M JOHOPHO-AKIIENITOPHEIH). BomopoaHas cBsi3b

1.4

BaneHntHocTs. SHCKTpOOTpI/H_[aTCJIBHOCTB. CTreleHb OKHCIEHUS
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BemectBa MOJICKYJIAPHOI'O 1 HEMOJICKYJIAPHOIO CTPOCHHUAA. 3aKoH MMOCTOSIHCTBA COCTaBa BCIICCTBA.
Tunel KPpHUCTATINIUICCKUX peH_IéTOK. 3aBUCHMOCTE CBOWMCTBA BCIICCTB OT THIIA KpI/ICTaHHI/I‘{eCKOﬁ
peH.[éTKI/I. Ilonsitue o OUCIICPCHBIX CUCTEMAX. HcTtuHHBIC ¥ KOJIIIOUIHBIC PpacCTBOPEI. MaccoBas gons
BCIICCTBA B PaCTBOPC

1.6

KJ'IaCCI/I(bI/IKaLII/Iﬂ HCOPTaHNYCCKUX COEIMHEHMUI. HOMeHKJ'IaTypa HEOPTraHN4YCCKUX BCUICCTB

1.7

Xumunueckas peakmus. Kiraccupukanus XUMIUYECKUX PeakIuid B HEOPraHMYECKOW U OpraHNYECKOM
XUMHUH. 3aKOH COXpAaHEHHMsS MAacChl BEIIECTB, 3aKOH COXPaHEHHs U NPEBPALICHHUsS SHEPrUU MpU
XUMHUUYECKUX PEaKIMIX

1.8

CKOpOCTB pcaKkuuu, €€ 3aBUCHMOCTD OT Pa3INYHBIX q)aKTOpOB

1.9

OO0paTumble peakiini. XuMuyeckoe paBHoBecue. DakTopsbl, BIUSIONINE HA COCTOSIHIE XHMHYECKOTO
paBHoBecus. Ilpunnun Jle latense




Kon

1.10

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

DnektponuTHyeckas auccoranus. CHibHbIe B cliadble 31eKTpoiauThl. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KUCIasl, HENTpasbHasi, 1enaovHas. Peakiyn HoHHOro oOMeHa

1.11

OKXHCIUTETFHO-BOCCTAHOBUTEILHBIE peaKkuun

HeopraHquCKaﬂ XHUMUA

2.1

Hewmeramnsl. [lonoxenne HemetamioB B Ilepuogudeckoil cucreMe XUMHAYECKUX AieMeHToB J[.U.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHS aTOMOB. Pu3nUeckre CBONCTBA HEMETAIIOB. AJIOTPONHS
HEMETaJUIOB (Ha MpuMepe KHCIopoJa, cepbl, hocdopa u yriepona)

2.2

XuMHYEeCKHEe CBOMCTBA BaKHEHIIMX HEMETAUIOB (TAJIOTEHOB, Cephl, a30Ta, (pocdopa, yriepona u
KPEMHUS) ¥ UX COeANHEHUH (OKCHAOB, KHCIOPOACOACPKAIIIX KUCIIOT, BOMOPOAHBIX COCIIMHEHHI).
[TpumeneHne Ba)KHEWIITNX HEMETAJUIOB U MX COeTMHEHUHN

2.3

Meramnel. Tlonoxxenne metamioB B Ilepuoamueckoit cucteme xumudeckux saemeHToB J[.H.
MenneneeBa. OcOOEHHOCTH CTPOCHHS SJCKTPOHHBIX 000JI0Yek aToMoB MetamwioB. OOmiue
(usmueckue cpoiictBa MeTauioB. CIDIaBhl METALIOB. DIIEKTPOXUMHYESCKHH PNl HANPSHKCHUHA
METAILJIOB
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XHUMUYEeCKHe CBOMCTBA BKHEHININX METAUIOB (HATPWH, KAIHWW, KaJbIIMd, MarHud, alfOMAHUMH,
IIUHK, XpOM, >Kele30, MeAb) W uX coequHeHHd. OOmMe crmocoObl TOMY4YeHHS METaJJIOB.
IIpuMmeHenne MeTaIoB B OBITY M TEXHUKE

2.5

I'enernueckas cBs3b HEOPraHU4YCCKUX BECUICCTB, IIPUHAMICKAMINX K pa3JIMYHbIM KJIacCaM

XHUMHSA U )KU3HDb

3.1

Poib xuiMuu B o0ecicdeHUU 3KOJ'IOFI/I‘I€CKOI7[, SHCpFeTquCKOﬁ nu HHHICBOﬁ 6630HaCHOCTI/I, pa3BUTHUHU
MCIOUINHBI. IlonsTue o HAaYyYHbIX MCTOJaX MO3HAHU BEUICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

IIpencraBnenust 06 OOLIMX HAYYHBIX NPHHIUNAX NPOMBIIIJICHHOTO MOJTYYEHHs BaKHEHUIINX
BemecTB. YenoBeK B MHUpPE BEHIECTB M MATEPHAIOB: BAKHCHINUEC CTPOMTENBHBIE MATEPHAIbL,
KOHCTPYKLIMOHHBIE MAaTe€pHUajbl, KPACKH, CTEKIO, KEPaMHKa, MaTepHallbl Ul JJIEKTPOHUKH,
HAaHOMATECPHUAIBI, OpPraHHYECKHE
¥ MHHEpaJIbHbIE YIOOpeHHs

3.3

XuMHUsL U 3I0pOBbE YEJIOBEKA: MpaBMIIa HMCIOJB30BaHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBMIia
0e30MacHOr0 UCTIOIB30BAHNUS MMPENapaToB OBITOBOM XUMHH B TTOBCETHEBHOMN JKU3HU

YUYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Y4eOHuk 1y1s1 0011e00pa3oBarebHbIX opranu3anuii Xumust 10 kiacc 6a30BbIi ypoBeHb. MOCKBa
«IIpocsemenne» 2019

YueOHuk ajis1 0011e00pa3oBareibHbIX opranuzanuii Xumus 11 kiaace 6a30Bbiii ypoBeHb. MoCKBa
«IIpocsemenue» 2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

VYuebuuk ais oduieobpa3oBaTenbHBIX opranuzaunii Xumus 10 kinacc 6a30BbIid ypoBeHb. MOCKBa
«Ipocsemenune» 2019

VYuebuuk ans obuieobpa3oBaTenbHBIX opranuzaunii Xumus 11 kinacc 6a30BbIid ypoBeHb. MOCKBa
«IIpocBemenne» 2021
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