MMWHHUCTEPCTBO MPOCBELEHUS] POCCUIICKOW ®EJAEPALIMHA
MUWHUCTEPCTBO OBPA30BAHMSI UPKYTCKOI OBJACTHU
KOMMTET OBPA3OBAHUS AJIMAHUCTPALIAU
TOPOJIA YCTh-WINMCKA
MAOY "COII Ne 11"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

Ha MCTOINYCCKOM COBCTC Ha MeJarorudeCKOM COBCTC  IIPHUKA30M JHUPCKTOpA

JIsicoBoit O.N.
npotokoi Ne 1 ot 21.08.2023r.  mpotoxos Ne 1 ot 22.08.2023r.  npuka3 Ne 178 o-n1 ot 22.08.2023r

PABOYAS ITPOI'PAMMA
(ID 957976)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooygarommxest 10 — 11 ximaccoB

r. Ycere-Uimmck, 2023



HNOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1Mo XMMuM Ha ypPOBHE CPEeTHETO 00IIero oopa3oBaHus papadboTaHa Ha
ocHoBe PenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuH B
Poccuiickoit denepanun», TpeOOBaHWNM K pe3yibTaTaM oOCBOeHHUS (denepanbHON
oOpa3oBarenbHON mporpaMmel  cpenHero obmiero oopazoBanusi (POII  COO),
npencraBiieHHbIX B DenepanibHOM TroCyJapCTBEHHOM O0pPa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenuumu mnpenojaBaHus Y4eOHOro mnpeameTa «XuUMUS» B
oOpa3oBarenbHbIX opraHuzauuax Poccuiickoil ®denepannu, peanu3yromuXx OCHOBHBIE
oOpa3oBaTenbHbIE MPOrpamMMbl, M OCHOBHBIX MOJOXE€HUH «CTparerum pa3BUTHUS
Bocniutanusa B Poccuiickoii @enepauun Ha nepuon ao 2025 roma» (PacmopsixeHue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JIOB K pa3pabOTKe MpOorpamMMbl IO XUMUH, K ONPEIEICHUI0 00IIeH
CTpaTeruu OOYy4YEHUs, BOCIIUTAHUSA U Pa3BUTHSA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeameta «Xumus» g 10-11  kimaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
koHrentyaipHbie TosiokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJICp>KaHMs, pPe3yJbTaTOB OOyuYeHHUs] U TpeOOBaHUH K YPOBHIO IMOJTOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe o0pa3oBaHUeE, MOJy4aeMOe BBIMTYCKHUKAMH 00I11e00pa3oBaTebHON
OpraHu3alliu, SIBISETCSA HEOTHhEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIIYKHUT
3aBEPILAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LICHHOCTEW, MPUCYIIUX LETOCTHON CUCTEME XUMHUECKOT0 00pa3oBaHus. JTU
LIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oOmiel KyJabTypbl YEJIOBEKa, a TaKXKe SKOJOTMYECKM OOOCHOBAHHOTO OTHOILUEHUS K
CBOEMY 3JI0pOBbIO M THpUpOogHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHME
oOydJarolmuxcsi Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHMsI CpEICTBAMU Y4eOHOTO
npeaMeTa « XuMus», CoJiepKaHue U MOCTPOCHHE KOTOPOTO OMPEAEIICHbI B TPOrpaMMe o
XUMUHU C YYETOM CrienU(PUKA HAYKW XUMHUH, €€ 3HAUYCHHs B MO3HAHWUHU TPUPOJBI U B
MaTepUaTbHOW >KM3HU OOIIECTBA, a TAaKXKe C YYETOM OOIMX IeJIeM W MPUHIIUIIOB,
XapaKTEePU3yIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHET0 00111ero 00pa3oBaHUs B
Poccuitckon denepanum.

XUMHSI KaK 3JEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HWIpPaeT 0co0yl pojib B
COBPEMEHHOW IMBWIIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHalibHOM KynbTypbl. OHa
BHOCHT CBOI1 BKJIaJ B (HOPMHUPOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3JaHNE
LEJOCTHOTO TPEACTaBICHUs] 00 OKpYXalollleM MHUpE KaK O €IWHCTBE MNPUPOIbI U
YeJioBeKa, KOTOpoe (POpMUPYETCs B XMMHUU HAa OCHOBE MOHHMMAHMS BEIIECTBEHHOTO
COCTaBa OKPY>KaIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEXKIY CTPOCHHEM BELIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHHUSL.



TecHo B3aMMOACHCTBYSL C JAPYIMMH €CTECTBEHHBIMH HAayKaMmH, XHMHS CTana
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJbTYpbl, HEOOXOJIMMBIM YCIOBHUEM YCIEIIHOTO
TpyJla ¥ JKU3HU Kaxzaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uareabHasl, Kak HayKa BBICOKHX TEXHOJOTHI HampaBieHa Ha pelIeHHe II100aIbHbIX
po0JieM yCTOMYHUBOTO Pa3BUTHSI YETIOBEUECTBA — ChIPbEBOI, YHEPTETUUECKOM, MUIIIEBOIA,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBeTcTBUM ¢ OOIIMMU LIENSIMU U TPUHITUIIAMU CPEHETO 00IIero 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10—11 xmaccel, 06a30BBIA ypOBEHb HW3YUYCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYarOUIUXCA,
HEOOXOJAMMYIO MM JJisi BbIPAOOTKH MHPOBO33PEHUECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOYEHUS B KU3Hb COIIMYMa, IIPOJOJDKEHUSI 00pa30BaHus B Pa3IMYHBIX 00JacTsIX, HE
CBSI3aHHBIX HEIIOCPEJICTBEHHO C XUMHMEM.

CocTaBISIOIMKUMH IpeIMETa « XUMHUS» SBISIOTCS 0a30Bble Kypchl — « Opranuyeckas
xuMusi» U «O011as 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJI€p KaHUs
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKu: CHCTEMa 3HAHUM IO HEOPraHW4ecKou
XUMUU (C BKIIOYEHHEM 3HAaHUM U3 OOIIE XUMHUU) U OPraHUYECKOM XUMUHU.
dopMUpoBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU HU3YyYEHUU MpeaAMeTa OOecreunBacT
BO3MOKHOCTh PACCMOTPEHMS BCETO MHOT000Opa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHHA,
3aKOHOB U TEOPUH XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» chopMUpOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOTO
MOAX0/Ja K U3YYEHUI0 Yy4yeOHOro Marepuaia W OOyCIIOBJI€HA HCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMYe€CKOM XHMMHHU BEIIECTBA PAaCCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOCHUS OPIraHUYECKUX COEIUHEHUN, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTAaBICHUIH O CTpOeHUH BelecTB. CBeAeHNs 00 U3y4yaeMbIX B Kypce
BEILECTBAX JAlOTCS B PA3BUTUU — OT YTJIEBOAOPOJOB JIO CIIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHM4eckom XUMHM IOJIY4arOT pa3BUTUE
chopMHpPOBaHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs TEPBOHAYAILHBIC
MPEACTABICHUS] O XHUMHYECKOW CBS3M, KIACCU(DUKAIMOHHBIX TNPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[log HOBBIM yrjaoMm 3peHuss B mnpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs HM3YYEHHBII Ha ypOBHE OCHOBHOrO oOmero o0pa3oBaHUs
TEOPETUUECKHI MaTepuan U (aKkTOJIOTUYECKUE CBEIACHHS O BEIECTBAX U XMUMHUYECKOM
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHuuecKasi XUMHsD 00y4JaroluMCst
OPEAOCTABISAECTCA BO3MOXHOCTh OCO3HATh 3HAYECHHE MEPHOJAYECKOTO 3aKOHA C
OOILIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3UIIMMA, TIIy0Ke MOHSATh HUCTOPUUYECKOE
u3MeHeHne (QYHKIMKA 3TOro 3akoHa — OT oO0oOmaromed a0 OOBICHSIIEH u
MPOTHO3ZUPYIOLIEH.



Enunas cucrema 3HaHMM O BaXKHEWINMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUH,
CBOWMCTBaX M MPUMEHEHUHU, a TAKKE O XHUMHUYECKHUX PEaKUHSIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSX NpOTEKaHus nononHserca B Kypcax 10 m 11 kmaccoB snemeHTaMu
COJICpKaHUSs, UMEIOIINUMHU KYJIbTYPOJOTMYECKUM U MPUKIATHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMUHU C APYTUMU HAyKaMu, PACKPBIBAIOT €€
pOJib B TO3HABATEIIbHOM M MPAKTHUYECKON JIEeATEbHOCTH YEeJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUUYECKUX
MPUJIOKEHUN XHWMHH, MOMOTal0T BBITYCKHUKY OPHUEHTHPOBATHCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJEMaxX, CBA3aHHBIX C XUMHUEHW, KPUTUUYECKH OCMBICIMBATH
HH(pOpMAITUIO U IPUMEHATH €€ ISl TIONOJHEHUS 3HAHUU, PEIICHUSI MHTEIUICKTYalbHbIX
U DKCIIEPUMEHTATBHBIX HCCIIEIOBATEIbCKUX 3a7ady. B 1emom cojepkanue yueOHOTO
npeaMeTa «XUMUs» JaHHOTO YPOBHS M3y4Y€HHUsS OPUEHTHUPOBAHO Ha (popmMupoBaHue y
00yyYaroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI JIJ11 MOHUMaHUS PUIocoPCKUX UaeH, Takux
KaKk: MaTepUaJbHO€ €IUHCTBO HEOPraHWYECKOr0 M  OpPraHM4ecKoro Mwupa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTD
MIPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PELICHUS POTUBOPEUUN MEXKIY HOBBIMU
(dakTaMu M TEOPETHUECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJIM XHMHUU B PEIICHUU
AKOJIOTMYECKUX TPoOJieM, a Takxke MpobsieM COEpeKEeHHS] IHEPTETHUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUH U MaTepHUasoB.

B mutane perenust 3a1ad BOCIIUTAHUSA, PA3BUTHS U COIMAIU3AIUU 00YyJarONTUXCs
MPUHATBIE TPOTPAMMOM IO XUMHUHM MOAXO/IbI K OMPEAEICHUIO COAEPKaHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (OpMHUPOBaHUE YHHBEPCATIbHBIX YYEOHBIX JACHCTBUM,
MMEIOLIMX 0a30BOE 3HAYEHUE JIJISl PA3JIMYHBIX BUIOB JEATEIIBHOCTH: PEIICHUS MTPOOIIeM,
MOMCKa, aHaJin3a U 00paboTKu MHGOpPMAIIMK, HEOOXOIUMBIX JJII TPUOOPETEHUS OIbITA
MIPAKTUYECKOM W HCCIENOBATEIILCKOW JIESITEIbHOCTH, 3aHUMAIOLIECH Ba)XKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke mnpenomaBaHus XUMHUU KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs, TAK U HA YPOBHE CpeIHEro oO0uiero oopa3oBaHUs, MPHU OINPEACIICHUU
COJIEpKATEIIbHOW  XapaKTepUCTUKU IeJell H3ydeHUs MpeIMeTa HalpaBIeHUEM
MEePBOCTENICHHOM 3HAYMMOCTH TPAIAUIIMOHHO TpuU3HAETCS (QOpMUpPOBAHUE OCHOB
XUMUYECKON HayKd Kak 00JIaCTU COBPEMEHHOTO ECTECTBO3HAHUS, MPAKTUYCCKOMN
NEATeIbHOCTH 4YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOAUYECKON TOYKH 3PEHUS TAKOM MOAXO]T K OIPEIEIIEHUIO LIETEH N3YUYCHUS IIPEAMETA
SBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo 1aHHOW TOYKE 3PEHUS INIaBHBIMU LEIIMU U3YYEHUS MTPeaMeTa « XUMHUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBAsITOTCS:

e (opMupoBaHUE CUCTEMbl XUMHUYECKUX 3HAHWNA KaK BAKHEHUIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPA, B OCHOBE KOTOPOH JIEKAT KIIFOYEBBHIE
NOHATHS, PyH/IAMEHTAJIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKAa HAYKH,



YCBOCHHE U IOHUMAaHHWE CYIITHOCTH JIOCTYITHBIX 0000IICHII MUPOBO33PEHYECKOTO
XapaKTepa, 03HaKOMJICHHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopMupoBaHWE W pa3BUTHC MPEIACTABICHUN O HAyYHBIX METOAAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIHi, HEOOXOMUMBIX ISl MTPUOOPETEHUS YMEHUN
OPHEHTHUPOBATHLCS B MUPE BEIIECTB U XMMHYCCKHUX SBIICHUM, UMEIOINX MECTO B
IPHUPOJIC, B MPAKTHYCCKOW U IMTOBCETHEBHOMN YKU3HU;

e Ppa3BUTHC YMCHHUH U CIOCOOOB JICATEIHLHOCTH, CBS3aHHBIX C HAOJIOJCHHEM MU
O00BSCHEHHEM XHMHYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM MTPaBUII 0€3011aCHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsimy ¢ »TuMm, comepkartenbHas XapakTEepPUCTHKA IElIeH W 3aJad W3YICHHS
npeaMeTa B IporpaMMe Mo XMUMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME CpeaHero oobmiero obpaszoBanus. CeromHs B
MPETNOIaBaHNM XUMHHA B OOJBINCH CTENEHW OTHAETCSA MPEANOYTECHUE TPAKTHUICCKON
KOMITOHEHTE COJIEpXKaHUs OOYy4YCHUsS, OPMEHTHUPOBAHHOW HA TOJTOTOBKY BBITYCKHHKA
o01eo0pa3oBaTeIbHOM  OpraHM3alldy, BIAJICIONIET0 HE Ha0OpOM 3HAaHWH, a
(YHKIITMOHAJILHON TPAMOTHOCTBIO, TO €CTh CHOCO0AaMH M YMEHHUSMH aKTHBHOTO
MTOJTyYeHMs 3HAHUM U TPUMEHEHHS X B PEabHOM JKU3HU ISl PEIICHUS MPAKTUYECKUX
3a/ay.

B cBs3M ¢ 3TUM mpu M3y4YEHUHU TIPEAMETa «XHUMHS» JTOMUHUPYIOIIECEe 3HAUCHHC
MIPUOOPETAIOT TaKue 1SN U 33/1auH, KaK:

ajganTanus OOyJarIMXcs K YCJIOBUSAM JIWHAMHYHO Pa3BHUBAIOIICTOCS MUDA,
(GhOopMHUpPOBaHNE WHTEIICKTYAIBHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAIHSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHrEe y 00YUJarOITUXCS KIOUECBBIX HABBIKOB (KJITFOUEBBIX KOMITCTCHITUH),
MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHE JJIA PA3IMYHBIX BUJIOB JCATCIBHOCTH: PEIICHHUS
npoOjeM, TMOUCKa, aHaau3a MU o00paboTku uWHPOPMAIMK, HEOOXOAUMBIX IS
MPUOOPETEHUS OMBITA JCSITCIBHOCTH, KOTOPas 3aHMMAcT BaXKHOE MECTO B TIO3HAHUU
XUMHH, a TaKKe IS OIECHKH C IMO3WIIMKA SKOJIOTHYSCKON O0e30mMacHOCTH XapaKTepa
BIIUSIHUST BEIIECTB M XUMHUYECKUX IMPOIIECCOB HA OPTaHM3M YEJOBEKAa M MPUPOIHYIO
cpeny,

pa3BUTHEC TIO3HABATEIBHBIX HWHTEPECOB, WHTCIUICKTYIBHBIX M TBOPYECKUX
CIIOCOOHOCTEM OO0ydJaroluXcs: CIOCOOHOCTH CaMOCTOSITEIbHO MpPHOOpeTaTh HOBBIC
3HaHUS MO0 XHMHH B COOTBETCTBHUHU C >KH3HCHHBIMHU ITOTPEOHOCTSMHM, HMCIIOJIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TOVICKA U aHAJTN3a y4eOHOW 1 HAy4HO-
HOMYJIAPHONM HH(POPMAITUH XMMHUYECKOTO COJICPIKAHMS;

dbopMHpOBaHWE M Pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTUYECKOTO
MBIIIJICHUS, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO



HEOOXOAWMBI, B YAaCTHOCTH, INpU IUIAHUPOBAHMM U TPOBEACHUHM XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTAHUE Y 00ydaromuxcs yOoex 1EHHOCTH B 'YMaHUCTUYECKON HAIIPaBICHHOCTH
XUMHUHM, €€ BaXXHOM pOJM B PELIICHUH INIOOANbHBIX NPOOJEM PpalMOHAIBHOIO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U  COXPaHEHHS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOIO OTHOIIEHUS K
OpUPOJIE M CBOEMY 3/I0POBbIO, a TaKXe MPHUOOPETEHUsI OIbITa HCIOJIb30BAHUSA
MOJIyYEHHBIX 3HAHUN JIJISl IPUHATUSA TPAMOTHBIX PEIICHUN B CUTYallMsIX, CBSI3aHHBIX C
XUMHYECKUMU SIBIICHUSIMH.

B yueOHOM miiaHe cpenHero oOmiero oOpa3oBaHMs MpeAMET «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 00sacTu « ECTeCTBEHHO-HAyUYHBIE TPEIMETHD).

OO1iee yuciIO 4acoB, OTBEAEHHBIX JJISI M3YyYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero odiiero oOpazoBaHus, cocTapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMer opraHnyeckoil XHMHU: €€ BO3HHMKHOBEHHWE, PAa3BUTHE W 3HAUYCHUE B
NOJIYYEHUH HOBBIX BELIECTB W MAaTepHaNoOB. Teopus CTPOCHHUS OPraHUYECKHUX
coequneHnit A. M. BbytnepoBa, e€ ocHoBHBIE ToNIOKeHUsA. CTPyKTypHbIE (QOPMYJIBI
OpraHUYeCKUX BelIeCTB. ['oMoyiorus, uzomMepusi. XUMHUECKasi CBS3b B OPraHUYECKHUX
COEIMHEHUAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenre o kiaccupuKalMu oOpraHudeckux BemecTB. HomeHkmarypa
OpTraHUYECKUX COCIMHEHUH (CUCTEMaTHYecKas) U TPUBUAJIbHBIC HAa3BaHUS BaXKHEUIIIHUX
MPEJCTABUTENICH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YYEHHMS BEIIECTB M WX MPEBpaAILCHUI:
O3HaKOMJIEHHE ¢ 00pasllaMu OpPraHMYEeCKUX BEIIECTB U MaTepHallaMH Ha MX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OpPraHWYEeCKUX BEIIEeCTB, HAOIOJIEHNE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OTIBITOB O MIPEBPALIEHUIO OPTAHUYECKUX BEIIECTB MPU HAarpeBaHUU
(aBieHue, 0OYrIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH U 3TaH — NpOCTENIIne
MIPEICTABUTENN AJIKAHOB: (DU3UYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIIMU 3aMEIICHUS U
TOPEHMUs ), HAXOXKJIEHHE B MPUPOJIE, TOJIyYEeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTMUECKUU pPsAl. DTWIEH U MPOINUJICH —
MIPOCTEUIIINE TIPEJICTABUTENN ATKEHOB: (PM3MYECKUE M XUMUYECKUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallMH, OKHUCJICHUS ¢ MOJUMEPHU3ALINN),
MOJTy4YeHHE U IPUMEHEHHE.

Ankaauensl: OytamaueH-1,3 wu wmetunOyraauen-1,3: crTpoeHue, BakKHEHITHE
XUMUYECKue CBoWcTBa (peakuusi nogumepusanuu). I[losydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN psil. ALETUTICH —
MPOCTEHIITUN MPEICTABUTEb AJIKHHOB: COCTaB, CTpOeHUE, (U3UUYECKUE U XUMUYECKUE
CBOMCTBa (peakiuud THUAPUPOBAHUS, TaJOICHUPOBAHUS, THApATAIlUU, TOPEHUSA),
MOJIYy4YEHHE U IPUMEHEHHE.

Apensl. beHsoi: coctaB, cTpoeHue, GU3NUeCKre U XUMUIECKHE CBOMCTBA (PeaKIuu
raJloreHUpPOBAHMSI M HUTPOBaHMS), MOIYYEHHE W TpuMeHeHue. Tonyon: cocmas,
cmpoenue, Quaudueckue U Xumuyeckue Cce0UCmea (peakyuu 2ai02eHuposaHusi U
HUMpPOBAaHUsL), nojiyyeHue u npumeHnerue. TOKCUUHOCTh apeHOB. ['eHeTHuecKasl CBA3b
MEK]ly YTIE€BOJOPOJAMHU, MPUHAIIECKANTUMH K PA3TUYHBIM KJIaCCaM.



[IpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIiA Ta3 U MOMyTHBIE HEDTIHBIC
raszel. HedTh 1 e€ npoucxoxaenue. CrnocoObl mepepaboTku HeTH: IEPETOHKa, KPEKUHT
(TepMUYeCKHM, KaTaluTUueckuit), mnupoyn3. IlpoaykTel mnepepaboTku HedTH, HUX
MPUMEHEHNE B TPOMBINUICHHOCTH W B ObITy. KaMEHHBI yrosb W MPOAYKTHI €T0
nepepadOTKU.

OKCHEPUMEHTAIbHBICE METOJIBl  M3YUCHMS BEIIECTB M HMX IPEBpaIlCHUM:
O3HAaKOMJICHHE C 00pa3llaMM IIJIacCTMAcC, KaydyKOB U pe3uHbl, Kojuiekiuu «HedpTe» u
«YTOnb», MOJETUPOBAHUE MOJIEKYJ] VYIJIEBOJOPOJAOB U TalIOT€HONPOU3BOJHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJIYYEHUE FTUIICHA U U3YUYECHHUE €T0 CBOWCTB.

PacuétHbie 3amaun.

Brraucnenns mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIECTBA MJIM TIPOJYKTa PEaKIUU I10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kuciaopoacoaep:xanue opranudecKkue coeAMHEHUs

[IpenensHbIe OTHOATOMHBIC CIIUPTHI. METaHOI M 3TAHOJI: CTpOCHUE, (PU3UIECKHUE U
XUMHUYECKHE CBOMCTBA (peakiMu ¢ aKTUBHBIMM MeTajlylaMH, TaJOTreHOBOJIOPOJIaMH,
TrOpeHHne), IpUMEeHEHHEe. BogopogHbIe CBSA3M MEXAYy MOJEKYJaMH CIHUPTOB. JlehcTBHE
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOT0AaTOMHBIE CIUPTHI. ITUICHTIUKOIL U TIIMIEPUH: CTPOCHHE, (PU3UUECKHUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MICJIOYHBIMH METaJUIaMH, KaueCTBEHHAs
peakusi Ha MHOTOATOMHbIE CIIUPTHI). JleiicTBHEe Ha opraHu3M yenoBeka. [IpumeHenune
TJIAIIEPYUHA U ATHJICHT KOS,

deHOIT: CTPOCHHE MOJIEKYJIBI, (PH3NYECKHEe U XUMUUIECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue denona.

Anbaerunbl U kemoHwvl. DopManIbACTUl, alleTANBACTU: CTpOeHUE, (U3NIECKUE U
XUMUYECKUE CBOMCTBA (peaklMd OKHUCICHUS U BOCCTAaHOBIICHUS, KauyeCTBEHHBIC
PEeaKIH ), TIOJIYICHHUE W IIPUMCHCHHE.

OmHOOCHOBHBIE TIpeAC/IbHBIE KapOOHOBBIC KHUCIOTHL.. MypaBbHMHAsS W YKCyCHas
KHCJIOTBI: CTpOEHUE, PU3NUECKUE U XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIIHE /IS Kilacca
KHCIIOT, peakuus »>Tepudukanuu), mnoiaydeHue u nupumeHeHue. CteapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJACTAaBUTEIH BBICIIINX KapPOOHOBBIX KUCJIOT. Mblla KaK COJU
BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOFOIIICE ICHCTBHE.

Crnoxxaple 3(QUpBI KaKk MPOU3BOJHBIC KapOOHOBBIX KHCJIOT. [ MAPOJIN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupo. buomornueckas posib JKUPOB.

VYrneBoabl: coctaB, Kiaccuukaius yrieBoJoB (MOHO-, IW- U TOJHUCAXapUIbl).
['mroko3a — mpocTeluii MOHOCaXapu/i: 0COOEHHOCTU CTPOEHHUS MOJIEKYJIbI, (PU3UUECKUE
U XUMUYECKHEe CBOMCTBa (B3aumojeicTBue ¢ rujapokcugom Mmenu(ll), oxucimenue
aMMHMaYHBIM PAacTBOpOM oOkcuaa cepedpa(l), BoccTaHOBIIEHHE, OpOKEHUE TIIHOKO3bI),



HaXOXIEHUE B MpUpPOJIe, NPUMEHEeHHe, Ouosiornueckas posb. Dotocunre3. Opykroza
KaK U30MED TITIOKO3BI.

Kpaxman w nemmono3a kak mnpupoanble nonumepsl. CTpoeHue Kpaxmaia |
LEJUTI0NI03bl. PU3HYECKUE U XUMHUYECKUE CBOMCTBA KpaxMaa (TMaposu3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHsSI BEIIECTB WU MUX IPEBPALICHUN:
poBeJIeHNnEe, HaOII0CHUE U OMKMCAHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KAUECTBEHHbIE PEAKUWU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJa OKCHIIOM
Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIJMIEPUHA C THAPOKCHUIOM
meau(ll)), ampaernioB (OKHCIEHHE aMMHUAyHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuom  menu(ll), B3aumopneiicTBME Kpaxmala C HOJOM), IIPOBEICHHE
MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnbie 3anaum.

Boeluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTa pPEaKUMH 10 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkamme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak amM(OTepHble OpraHuydeckue coeauHeHus. dusnmyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riuimHa). buosornueckoe 3HaueHUE
aMUHOKHCIOT. [lenTuapl.

benku Kkak NOpUpPOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBruuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OEJIKOB. XMMUUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3,
JeHaTypalus, KaueCTBEHHbIE PEaKLUU Ha OCJIKH.

OKCnepyUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB W HUX MPEBPAILCHHIA:
HAOJIIOJICHUE M ONHMCAHME JEMOHCTPALIMOHHBIX OIBITOB: JAEHATypalus OElIKOB INpHU
HarpeBaHuy, LIBETHHIE PEaKLIUU OEJIKOB.

BroicokoMouieKkyJIsIpHBIE COeITMHEHUSI

OCHOBHbIE TIOHSITUSL XHUMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb OJMMEPHU3ALIMH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/ABI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN — MOJUMEpHU3auns U
MTOJINKOHICHCALIHS.

OKCnepUMEHTAIbHbBIE METOAbl M3YyYEHUS BEIIECTB W HUX MPEBPAIllCHUIA:
O3HAKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peann3zanuss MexnpeIMEeTHBIX CBA3EH MPU U3yYEHUM OpPraHUYecKOrW Xumuu B 10
KJIACCE OCYILECTBIISIETCSl Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUW, TaK W TOHSATUMW, SBJISIOIIUXCA CHCTEMHBIMU ISl OTHAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmre ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SIBJICHHE, HAy4dHbId (akT, rumnoresa,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KIacCU(PUKaLUs, MEePUOJIUYHOCTh, HAOIIOJCHUE,
U3MEpEHUe, FIKCIIEPUMEHT, MOJIETUPOBAHHE.

®dusuka: Matepus, YHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTeTUUCCKUMA
YpOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (Pu3MUecKue
BEJIMYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
(dhoToCcHHTE3, OMOJIOTHYECKN aKTUBHBIE BEMIECTBA (OCIKH, YTIIEBOIbI, KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpaabl, TOPHBIE MOPOIBI, IOJE3HBIE HCKOMAeMbIE, TOTUIMBO,
pecypchl.

TexHoJIOrusA: NMUIIEBBIE MPOAYKTbI, OCHOBBI PAllMOHAIBLHOTO MUTAHHUS, MOIOIIHE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE IIPENapaThl, MaTEpUaIIbl U3 HCKYCCTBEHHBIX
Y CUHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XYUMHYECKUI 31eMeHT. AToM. Spo aToMa, W30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTUYeCKUe YpPOBHH, IMOJYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
OcobeHHOCTH pacipenesieHrs SJIEKTPOHOB M0 OPOUTANISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YEeTBHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpAIIHsl aTOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucrema XUMUYECKUX dy1eMeHToB []. H.
MengaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leproanveckoil CUCTEMBI XUMUYECKUX
anemeHToB J[. WM. MeHngeneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX M CJOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJIaM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHa B Pa3BUTHU HAYKHU.

CrpoeHue BelecTBa. XMMHUYECKast CBsI3b. BUIbI XUMHUUYeCKOM CBSI3U (KOBaJEHTHASI
HETIOJISIpHAsE W TIOJSIpHAsi, HWOHHAs, MeTa/uinyeckas). MeXxaHu3Mbl 00pa3oBaHUs
KOBAQJIGHTHON XMMHYECKOUW CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBsI3b. BalleHTHOCTH. DJIEKTPOOTPULIATEILHOCTh. CTENeHb OKUCIICHUsA. IOHBI: KaTHOHBI
Y AaHUOHBI.

BemectBa MOJEKYISIPpHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IMOCTOSIHCTBA
COCTaBa BelIeCTBa. THUIBI KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTAILUTMYECKOU PEIIETKH.

ITonsTue o pucnepcHeIX cucremax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPbI. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.



Knaccudukanus HeopraHudyeckux coearHeHuil. HomMeHknatypa HeopraHu4ecKux
BEIIECTB. |'€eHeTMYeCcKass CBA3b HEOPraHWYECKUX BEUIECTB, MPUHAMIEKAIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumunueckas peakuus. Knaccuduxarusi XuMHUecKUX peakiuii B HEOPraHMUECKOH
U OpPraHUYEeCKON XMMHHU. 3aKOH COXPAaHEHHsI MAcChl BELIECTB, 3aKOH COXPAHEHUS W
NPEBPALECHUS SHEPTUN TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iWyHbIX ¢akTopoB. OOpaTHMbIe
peakuuu. XuMu4deckoe paBHoBecue. DAKTOPHI, BIUAIOIIKME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuyeckas auccouuanua. CuiibHble W cialble 3yekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIAsl, HEUTPAJIbHAs, LIEJIOYHAsL.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIbHBIE METOJIBl M3YYEHHMS BEIIECTB W UX MPEBPALICHUM:
neMoHcTpauusa Taomun «llepuoguueckas cuctema Xxumuyeckux sseMmentoB /I, .
MenneneeBay, u3ydyeHUE MOJENEH KPUCTAUIMUECKUX PEMIETOK, HAOII0JeHUuE |
OMHCAaHUE JAEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (pa3yiokKEHUE MEPOKCUaA
BOJIOPOJa B IPUCYTCTBUM KaTaJIu3aTopa, ONPEACIICHUE CpPelbl PAaCTBOPOB BEILECTB C
MOMOIIIbIO YHMBEPCAJIBHOIO MHJIMKATOpa, PEaKUMW HOHHOIO OOMEHa), MpOBEICHUE
MpaKTUYECKOM paboThl «BnusHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaKuum.

Pacuérnble 3anaum.

Pacuétel 110 ypaBHEHUSIM XMUMUYECKUX PEAKIU, B TOM YHCJIE TEPMOXUMHUYECKUE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MTOHATHS «MACCOBAs 10JIS BEIIECTBAY.

Heoprannueckasi xummust

Hewmeramnel. Ilonoxenue HemeramioB B llepuonuueckon cucreme XMMHUYECKHX
anemeHToB /. 1. MenneneeBa 1 0cCOOEHHOCTU CTpOEHUS aTOMOB. DU3NYECKHE CBOMCTBA
HEMETaJVIOB. AJUIOTPOINHUS HEMETa/UIOB (Ha MpUMEpe KHUCIopoja, cephl, pocdopa u
yraepoa).

XUMHUYECKUE CBOMCTBAa BaXHEUIIMX HEMETAIOB (TaJOT€HOB, CEpbl, a30Ta,
docdopa, yriaepoaa U KpeMHHUS) U UX COEIUHEHUHN (OKCUAOB, KHUCIOPOICOAEPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHH ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnbl. Ilonoxenue wmeramnoB B Ilepuoguueckonl cucrteMe XUMHYECKUX
sanemenToB [I. 1. MenaeneeBa. OcoOEHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0UEK aTOMOB
MetauioB. OOmme  ¢usnueckue cBoiicTBa MeTawioB. CHjiaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUIN DS HAMIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPUM, KU, KaJdbllUi, MarHUH,
ATIOMUHUN, IUHK, XPOM, 5KeJIe30, ME/Ib) U KX COCTMHEHH.

Ob61ue cnocoOsl moyyeHust MeTauioB. [I[pumMeHeHe MeTalIoB B OBITY M TEXHHUKE.



DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUS BEUIECTB M MX IMPEBPALLCHUI: U3yYCHUE
Koiekiuu  «Metamipl WM CIUIaBbl»,  00pas3lloB  HEMETAJJIOB,  pEUICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HaONIOJCHUE U ONKMCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OTBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATFOMUHUS C pACTBOPAMH KUCIIOT
U 1IEJI0Yei, KAYECTBEHHBIC PEAKI[MM Ha KATUOHBI METAJIJIOB).

Pacuérurlie 3agaun.

Pacuérel maccel BeliecTBa WJIM 00bEMAa Tra3oB IO HW3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WM 00BbEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CJIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B o0OecreueHUH SKOJOTUYECKOW, SHEPreTUYECKOW U MHUIIEBOM
0€30I1acCHOCTH, Pa3BUTHHN MEIULIMHBL. [IoHSATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOIMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO MOJYyYEHHUS
BAKHEUILINX BEILIECTB.

UYenoBek B MUPE BEMIECTB U MATEPHUANIOB: BAXKHENIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKIIMOHHBIE ~MaTe€pualibl, KpacKW, CTEKJIO, KepaMHKa, MaTepuaiabl s
AIIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPaAIbHBIE YI0OpPEHUSI.

XuMusi W 3I0POBbE 4YEJOBEKAa: IMpPaBWIa UCIOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MAaCHOTO HCIIOJIb30BAHUS MpEnapaToB OBITOBOM XUMHH B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaIMeTHbIX CBSI3ed MPU M3YYEHUM OOUIEH M HEOpraHU4eCKOM
xuMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBbIX TOHSTUH, TaKk W TMOHSTUH, SBJSIIOIIUXCA CUCTEMHBIMU [JII OTAECIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTeCTBEeHHO-HAYYHBIC MIOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalMM3, CHUHTE3, KiacCU(UKAIMsA, TEePUOANYHOCTh, HAOIIOICHHE, HKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: maTepusi, dHEprusi, macca, aToMm, dSJEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMN, PaJUOAKTUBHOCTh, MOJIEKYJIA, HSHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHME BEIIECTBA, (DU3UUECKHE BEIMYMHBI W EIUHMIBI X
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opranusM, sKocucTeMa, buocdepa, MakKpo- ¥ MUKPOIIEMEHTHI,
BUTAaMUHbI, OOMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepasbl, TOpHbIE MOPOABI, IOJIE3HbIE HCKOMAeMble, TOIUIMBO,

pecypchl.



TexHonorusi: XuMHU4YECKas IMPOMBIINIJICHHOCTb, MCTAJLNIyprus, I[IPOU3BOACTBO
CTPOUTCIIBHBIX MaTCpUuaioB, CEJIbCKOXO03I1MCTBEHHOE IIpoOu3BOACTBO, IMUIIcBast
IMPOMBIINIJICHHOCTD, q)apMaHeBTI/IIIGCKaSI IMPOMBIIIJICHHOCTD, IMIPpOU3BOACTBO
KOCMCTHYCCKHUX nperaparos, IMPpOU3BOACTBO KOHCTPYKIMOHHBIX MaTCcpHrajioB,
QJICKTPOHHASA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOT'PAMMEBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00yUJaIOIIUMHUCS
porpamMM CpemHero o0Imero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U
npenMeTHeiM). HayuHo-MeToanyeckoil OCHOBOWM [Uisi pa3pabOTKHU  IIAHUPYEMBIX
PE3yNbTAaTOB OCBOCHUS MPOTPAMM CPEHEr0 O0IIero o0pa3oBaHus SIBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM MOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJNbTATOB OCBOEHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEAHETr0 OOLIErO
oOpa30BaHMsI BBIJEIIEHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHHE OOYYaIOIIMMUCA POCCHUMCKOW TIpakJaHCKOM HMAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJM4Khe MOTUBALIMH K OOYyUEHHUIO;

LEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHA JMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH ¥ UCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YaloIIMXCS PYKOBOJICTBOBAaThCS B CBOEH
JEeSATENbHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYILIUMH 1IEJIOCTHOM CUCTEME
XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke IPABOCO3HAHUS IKOJIOTUYECKON KyIbTYPhl U CIOCOOHOCTH CTaBUTh LEJH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS NPpeaAMETa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOM AESATENBHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U UJ€alaMH POCCHICKOTO
Ipa)XIaHCKOTr0 00IEeCTBa, MPUHATHIMU B OOIIIECTBE HOPMaMH U MpaBUJIAMU TTOBEICHMUS,
CHOCOOCTBYIOLUIMMH MPOLIECCAaM CaMOIIO3HAHUSA, CaMOpPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00YyYaIOITNXCS.

JIM4HOCTHBIE  pe3yNbTaTbl  OCBOCHUS  IpeaMeTra  «XUMHUS»  OTPAKAIOT
c()OPMHUPOBAHHOCTh ~ OMNbITAa [O3HABATEIbBHOM M  NPAKTUYECKOH  NIESITEIbHOCTH
oOyJaroIuxcs Mo peajnn3alyy NPUHITHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUSl O0YyYarOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX TpaB U 0OSI3aHHOCTEM,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPABUIIAX MEXKIMYHOCTHBIX OTHOIICHUI
B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTU NMPHU CO3JAHUU Y4EOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a7a4, BBIIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJI0B YUeOHOH ACSITENbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOIO  OTHOIIEHUS K HCTOPHUYECKOMY UM  HAy4YHOMY  HAacJEJIHUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUsI K TMpoOIecCy TBOpYECTBA B 00JIACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHUS XWMHWH, OCO3HAHMS TOrO, YTO JOCTHKEHUS HAyKH €CTh pPE3yJbTaT
JUIUTEJIbHBIX HAOIIOACHUI, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSSHHOTO
TpyJla YUYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCJIEAYIOIIEM AHAIIN3E
MH(pOpPMaLIUU O NMEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUH, CBS3AHHBIE C XUMUYECKUMHU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYACh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI
Y LIIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U ITOCTYIKU CBOMX TOBAPHUIIEH C IMO3ULIUIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIKOB;

4) gpopmMupoBaHHs KYJbTYPHI 310POBbS:

MNOHMMAaHUs IEHHOCTEHN 3J0pOBOro U 6e30macHoro oopasa xKU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U TCUXUYECKOMY
310POBBIO;

coONIO/IeHNs TMpaBWil 0Oe30macHoro oOpalieHusi € BeleCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMaHUsl EHHOCTU MPAaBWJI MHAMBUAYAIBHOIO U KOJJIEKTUBHOTO O€30M1acCHOTO
MIOBEJCHUS B CUTYyALUAX, YTPOXKAOLIUX 310POBBIO U )KU3HU JTHOAEH;

OCO3HAaHUS TMOCHEACTBUM M HENPUATHUS BPEIHBIX NPHUBBIUEK (yHOTpeOsieHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B y4E€OHO-UCCIIEIOBATENBCKOM JeSITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACITEIHHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4acTHE B PELICHUU MPAKTUUYECKUX 3a7a4 COLMAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY M3yUYEHHUI0 Tpodeccuil pa3inyHOro pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHJIMBUAYaIbHOM TpaeKkTOpuu oOpa3oBaHMUs,
Oynyuield mpoeccuu M pealu3ali COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM



JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEN
00IIIeCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH I1eJIeCOOOPAa3HOr0 OTHOLIEHUS K NPHUPOAE, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUSl TJ00aJbHOTO XapaKTepa JKOJOTMYECKUX MpoOsieM, BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUSI HEOOXOJUMOCTH HCHOJIB30BAHMS JIOCTHIKEHUN XUMHUH U PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEINPUATHS IECUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOMIEH MPUPOTHOU
cpelne, YMEHHUs IMpPOrHO3MpPOBaTh HEOJArONpPUATHBIE HSKOJOTUYECKUE TOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIATH UX;

HaJIMYUsl PA3BUTOrO JKOJOTWYECKOTO MBIIUIEHUSA, 3KOJOTHYECKOU KYJIbTYpHI,
ONBITA JNESITEIBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
YMMU B [103HABATEIbHONW, KOMMYHUKAaTUBHON U COIMAJIBHON MpPaKTHUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO IPOTUBOCTOSTH UIE0JIOTUU XeMOopoouy;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMSA

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs CHEUM(PUKU XUMUU KaK HayKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
palOHaIbHOIO HAyYHOTO MBILIUICHUS, CO3JaHUU IIEJIOCTHOTO MpEACTaBICHUs 00
OKPY’KAIOIIEM MHUpPE KaK O €IMHCTBE IPHUPOJBI M YEJIOBEKA, B IMO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI PUPOITHOTO PAaBHOBECUS;

yOEKIEHHOCTU B 0CO00M 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTHYECKOW HAMNpPaBJICHHOCTH W BaXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepUaJIbHOW KYyJIbTYpbI, PEHICHUH TIJI00aJbHBIX MPOOJEeM YCTOWYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, YHEPIETUUECKOM, MTUIIIEBOM U IKOJIOTHYECKOM O€30MMacHOCTH,
B Pa3BUTUM MEAMIMHBI, 00ECIIEUEHUU YCIOBHM YCHEUIHOTO TPpyJda M 3IKOJIOTHYECKU
KOM(pOPTHOM JKM3HU KaXKI0T0 YICHA OOIECTBA;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: MOHMMAHHUs CYLIIHOCTH METOAOB IO3HAHW,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh IOJy4yaeMble
3HAHUS JJI aHajdu3a U OOBSACHEHMS SIBJICHUI OKpYKAlOLIEro MUpa U MPOUCXOJAIIUX B
HEM M3MEHEHUW, yMEHHUs JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAay4HbBIX
(aKkTOB ¥ UMEIOIIUXCS TaHHBIX C LIEBIO MOJyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCHOJb30BATh XUMMUYECKUE 3HAHUA I PELICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;



TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHUIO,
K aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWH MO XMMHHU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSIIMU;
WHTEpeca K OCOOCHHOCTSM TpyAa B Pa3nWUHBIX cdepax mpodeccHoHaTbHON
NEeSTETHLHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS YU€OHOr0 MpeaMeTa « XUMHs» Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pEHUS oOyuarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIEeHayyHble TIOHATUS, OTpa)karolue
LEJIOCTHOCTh HAYYHOW KapTHUHBI MUPa U ClIeUU()UKY METOOB IMO3HAHUS, UCTIONIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEPrus, SIBICHUE, IPOLECC, CUCTEMA,
Hay4HbId (PaKT, MPUHUMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIIEIOBAHUE,
Ha0JII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHblE Y4YeOHblEe JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), obecneunBaromye GopMupoBaHue (PyHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIMU 00yYarouuxcs;

CIIOCOOHOCTh 00YYarOUIMXCsl HMCIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE yUeOHbIE NEHCTBUS B IO3HABATEILHOU U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YU€OHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JACUCTBUSMU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpEeNENATh LeNI ACSITEIbHOCTH, 3a]]aBas apaMeTpbl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIBHOCTH C MOCTABJICHHBIMU LEISIMU;

MCIIOJIB30BATh IIPX OCBOEHUM 3HAHUI TPUEMBI JIOTHYECKOTO MBILIIJIEHUS — BBIIEIATh
XapaKTepHbIe MPU3HAKU TIOHSATHM M YCTaHaBIMBATh MX B3aWMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHATUSA JUIsl O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHMSI W KPUTEPUM I KIACCU(PUKALMUU BEUIECTB U XUMUYECKUX
pEaKLNiA;

YCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3H MEKIY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUTDH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHbIC, JENYKTUBHBIC, 10 aHAJIOTHUH),
BBISIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX,
(bopMyIHpOBaTh BHIBOABI U 3aKIIOUCHHUS;

MPUMEHATHh B IIPOLIECCE MO3HAHUS, HCIIOIb3YEMBIE B XHMHUHU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BHIBATH MOIECIIbHBIEC MPEACTABICHUS — XUMHUUECKUN 3HAK



(cuMBOJ) 3J7€MEHTa, XUMHUYecKas (popmyna, ypaBHEHHE XUMHUYECKON PEAKIUH — IPH
pElICHNN y4eOHBIX MO3HABATEJIbHBIX M MPaKTUYECKUX 3a/la4, PUMEHSATh Ha3BAHHBIE
MOJICJIBHBIE TIPEICTABICHUSA Ui BBIBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJIaJIETh OCHOBAMH METOI0B HAYYHOT'O IT03HAHUS BEIIECTB U XUMUYECKHUX PEAKIIMIA;

(opMyIupOBaTh LENU U 33Ja4M HCCIIEIOBaHUS, MCIIOJIB30BAaTh MOCTABJICHHBIE U
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI JIJIsl (POPMUPOBAHUSI THIIOTE3bI 10 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKICHHUI;

BJIaIETh HABBIKAMH CAMOCTOSITEJIBHOIO TUIAHUPOBAHUS U ITPOBEACHUS YICHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH yMEHHUS HaOIIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpPMYIUpOBATH OOOOIIEHUS H
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB HCCIEIOBAHUS, COCTaBISAThH
00OCHOBaHHBIN OTUET O MPOJIEIAHHOMN padoTe;

IpUOOpEeTaTh ONBIT YYEHUUECKON HCCIIEI0BATEIbCKON U TPOEKTHOM JIEATENbHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY MOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METO/I0B IMO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HUCTOYHHMKAX MHGPOpMaluu (HAy4YHO-TIOMYJIApHAs
JUTEepaTypa XMMUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIU3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEYNBOCTH;

(opMyIHpPOBATH 3aIIPOCH] U TPUMEHSAThH Pa3IUYHbIE METObI MPU MMOUCKE U 0TOOpE
uH(pOopMaLi1, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (DOpMY MpelcTaBieHus HUHPOpMaLUU
(cxeMbl, rpauKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPEJCTBA MpHU paboTe ¢ XMMHUYECKOMH
uH(pOpMalel: TPUMEHITh MEKIpeIMeTHbIE ((PHU3HUecKre U MaTeMaTHUECKHE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHME  CPElICTBa
HaIJISITHOCTH.

OBiaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ ualora W/Wiu
JUCKYCCHUHU, BBICKa3blBaTh UIEH, (HOPMYJIHPOBATh CBOM IPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHUS NTPEIJIOKEHHON 3a1a4H;



BBICTYIIaTh C TIpPE3CHTAIlMeld pe3yJbTaTOB IIO3HABATEIBLHON JIESATEIILHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBITTOJIHEHUU
XUMHUYECKOTO DSKCIIEPUMEHTa, MPaKTHYECKOW pabOThl MO HCCIASAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaM3allid y4eOHOTO MPOEKTa M (POPMYIHPOBATH BBIBOIBI I10
pe3ynbTaTaM TPOBEAEHHBIX HCCIICAOBAHMA TYTEM COTJIACOBAHMS TO3WIUNA B XOJIE
00CyXeHusl 1 0OMEHa MHEHUSIMU.

OBJaieHne YHUBEPCAJIbLHBIMU PEryJasiTUBHBIMU €CTBUSAMM:

CaMOCTOSTENIbHO TUTAHWPOBAaTh W OCYIICCTBISATH CBOIO  ITO3HABATEIIBHYIO
NeSTENBHOCTh, Ompenersis e€ TIenu W 3aJadd, KOHTPOJIHMPOBAaTH M 10 Mepe
HE0OXOAMMOCTH KOPPEKTUPOBATH MTPEAJIAra€Mblil alTOPUTM JI€UCTBUI MPHU BHINOJIHEHUN
y4eOHBIX U HCCIIEIOBATEIILCKUX 3aj]a4, BEIOMpaTh Hanbosee 3pHEeKTUBHBIN CrIoco0 UX
pelieHus ¢ y4EToM MOTyYeHUs HOBBIX 3HAHUHM O BEIECTBaX U XUMHUECCKUX PEaKIIHIX;

OCYIIIECTBJISTh CAMOKOHTPOJb CBOEH ACSITEIIBHOCTH Ha OCHOBE CaMOAHAIN3a H
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUSA Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPECTABICHUN O XMMUYSCKOM COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUH MPUPOJIbI, B POPMUPOBAHUHU
MBIIUICHUS U KYJbTYPBI JIMYHOCTH, €€ (QYHKIIMOHAIBLHON T'PaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIIeHUs] MPAKTUYECKUX 3a7a4 U IKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOJIHON CPEE;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIAraroIne
MOHATUS (XUMHUYECKUN DJIEMEHT, aToM, JJICKTPOHHAs O0O0JIOYKa aTroma, MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas Gopmyia
(pa3BépHyTas U COKpaIiéHHas), MOJib, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN
cKeJieT, QYHKIMOHATbHAS TPYIIa, paJnuKai, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUH PsiJI,
TOMOJIOTH, YTJIEBOJOPOABI, KHCJIOPOJA M Aa30TCOJACPKAIME COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust CTpOCHHSI OpraHYecKux BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHUSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUM S3bIK XUMHUH; MUPOBO33PEHUECKHUE 3HAHUSI,
JIe)KAIIUE B OCHOBE IOHMMAHHS NPUYMHHOCTH M CUCTEMHOCTM XUMHUYECKHUX SIBJICHUM,
(aKTOOTUYECKHE CBEJEHUS O CBOWCTBAX, COCTaBE, TOJYyUYCHUH U 0OE30MacHOM
UCIIOIb30BAaHUN BAXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOU
JESITEIIbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHUN BBIABISATh XapPAKTEPHbIE MPU3HAKK TOHITHUH,
yCTaHABJIMBATh HMX B3aMMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME TIOHSTHS MPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCANHEHUI;

chOpPMUPOBAHHOCTh YMEHUN UCMHOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (hopmy
OpraHUYeCKUX BEUIECTB U yYPAaBHEHUN XMMHUYECKUX PEaKIIMi, U3roTaBIMBATh MOJEIH
MOJIEKYJl ~OpPraHMYeCKMX BEHIECTB JUI WUIIOCTpAllMd HUX  XUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOPMHPOBAHHOCT, yMEHHWH YCTAaHABIMBATh NPUHAMICKHOCTh H3yUEHHBIX
OpraHUYECKUX BEHIECTB MO UX COCTABY M CTPOEHUIO K ONPEACIEHHOMY KJaccCy/TpyIine
CO€IUHEHUM  (YIJIeBOJOPOXbI,  KHCIOPOA UM  a30TCOJAEpXKAlllue  COCAUHEHHS,
BBICOKOMOJIEKYJISIPHBIE COCJAMHEHMS), JaBaTh UM Ha3BaHUS IO CUCTEMaTUYECKON
Homenknarype (IUPAC), a Taxke NpUBOAWTH TpPUBHUAIbHBIC HA3BaHUA OTIEIHHBIX
OpraHUYeCKUX BEIIECTB (ITWIEH, MPOMNWICH, AlETHICH, 3THJICHIJIMKOJIb, TJIULEPHH,
dbeHon, QopManpAerul, amnerajibleru]l, MypaBbHUHAs KHCJIOTa, YKCyCHas KHCIIOTa,
OJICMHOBas KHUCIIOTa, CTEApUHOBAs KUCJIOTA, III0K03a, (PYKTO3a, KpaxMal, 1eJUT0I03a,
TJIMIYH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEICNATh BUJIBI XUMUUECKOM CBSI3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BbytnepoBa s 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MaCChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTEpPHU30BaTh COCTaB, CTPOEHHUE, (PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BellecTB (MeTaH, dTaH, STUJICH, TPOIMIICH, alleTueH, OyTaaueH-1,3, MeTuIoyTaucH-
1,3, GeH30y1, METAaHOJ, 3TAaHOJ, JTWICHIJIMKOJIb, TJIHIEPUH, (DEHON, aleTanbIerum,
MypaBbUHAsl U YKCYCHAasl KHUCJOTHI, IJIFOKO3a, Kpaxmal, LEeJII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXIYy HUMU YpPaBHCHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITNI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOIOPOJTHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI MX MEPEPaAOOTKU U MPAKTHIECKOE
MpUMEHEHUE TPOYKTOB NEpepadOTKH;

c(hOpMHPOBAHHOCTb YMEHUH IMMPOBOIUTH BEIYUCIICHHUS 10 XUMUYECKUM YPABHCHHSIM
(maccel, 00BEMa, KONMMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU TIO0
M3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO M3 MCXOJIHBIX BEMIECTB WM MPOIYKTOB
peaKIun);

c(hOpMHUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAaX
HAYYHOT'O MO3HAHMS, UCIIOJb3YEMbIX B XUMUU MPU U3YUYEHUU BEILECTB U XMMHUYECKUX
ABJIEHUN (HaONIO/IeHNE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIHPOBAHHUE), HCIOIb30BATh



CHUCTEMHbBIC XMMHUYECKUE 3HAHUS NJI1 NMPUHSATUS PEIICHUA B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOAaTh IIpaBWJIa TOJIb30BAHMUS XUMHYECKOM
MOCY/T0H 1 TaO0OpaTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIa 0OpaIIeHUS ¢ BEIIECTBAMU
B COOTBETCTBHUM C MHCTPYKIUSIMU 10 BBITOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB;

chOPMHUPOBAHHOCTh ~YMEHHMH  IUIAHUPOBaTh M  BBIMOJHATH  XUMHYCCKUM
AKCIEPUMEHT (TIpeBpallleHrss OPraHMYECKUX BEIIECTB IIPU HArpeBaHUH, IOJyUCHHUE
ATUJIEHA U HM3YYCHHUE €Tr0 CBOMCTB, KQUECTBEHHbBIC PEAKIIMM OPraHMYECKUX BEIECTB,
JeHaTypaius O€JIKOB MPU HAarpeBaHUM, IIBETHBIE PEaKIUU OEIKOB) B COOTBETCTBUM C
MpaBUJIaMu TEXHUKH 0€30MacHOCTU MpU OOpAIllEHUH C BEIIECTBAMH U JAOOPATOPHBIM
o0opyioBaHUEM, MPEJCTABIATh PE3YJIbTaThl XUMHYECKOTO S3KCIIEpUMEHTa B (dopMme
3aIUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIIUA U (DOPMYJIHPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB,;

cOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aAHAIM3UPOBATH  XUMHUYECKYIO
nH(pOpMaIio, MOIy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (Cpe/IcTBa MacCOBOM MH(MOPMAIINH,
HNuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTH YMEHUM COOJII0IaTh TIPaBUiIa SKOJOTUYECKHU 1EIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JIEATEIILHOCTH B IEJSAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Karolel MNPUPOTHON Cpeabl, OCO3HABATh OMACHOCTb BO3JICUCTBUS Ha KUBbBIC
OpPTraHU3Mbl ONIPEICIIEHHBIX OPTAaHUYECKHUX BEIIECTB, IIOHUMAs cMbICh moka3arens 111K,
MOSICHAThL HAa TIpUMEpax CIOCOOBbI YMEHBIIEHUS W MPEIOTBpAIICHUS HX BPEIHOTO
BO3/ICHCTBUSI HA OPTraHK3M YEJIOBEKA;

Ui OO0Y4aloIIMXCS € OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHE
MPUMEHATh 3HAHUST OO0 OCHOBHBIX JIOCTYMHBIX METOJIaX TIO3HAHMUS BEUIECTB U
XUMHUYECKUX SBJICHU;

JUISL CIICTIBIX U CIA0OBHAAIIMX OOYUYarOIIUXCS: YMEHHE HMCIOJIb30BaTh PebeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.

11 KITACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOmias U HEOpraHUYecKas XUMHS
OTpa’)KaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI: 0 XUMHUUECKON COCTABJISAIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XMMHUH B MO3HAHUM SIBJICHUN TIPUPOIbI, B POPMUPOBAHUH
MBIIIUICHUSI U KYJIbTYpPbl JIUYHOCTH, €€ (YHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pPEIIeHUs] MPAKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U PUPOTHOU CPEJIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHHUM, KOTOPAs BKIIFOYAET: OCHOBOIIOJIATA0IIIE
HOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, H30TOm, S-, P-, d- 3JEKTPOHHBIE OpPOMTAIH
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTb,



AIEKTPOOTPUIIATENIBHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBA3b (KOBaJCHTHAas,
MOHHAs, METAJUTMYECKasi, BOJIOPOIHAS ), KpUCTAJUTMUECKas! pEIIETKA, TUITbl XUMUYECKUX
peaKkuui, pacTBOp, JJIEKTPOJIUTHI, HEANEKTPOJIUTHI, SJICKTPOJIUTHYECKAS AUCCOIUALINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XWUMHYECKOM PpEAKIHMH, XHUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsl DJIEKTPOJUTHUYECKON JTUCCOLMALINH,
nepuoanueckuil 3akoH JI. . MenneneeBa, 3aKOH COXpPaHEHHUsI MacChl BENMIECTB, 3aKOH
COXpaHEHUSl U MPEBPAILEHUS PHEPTUU MPU XUMUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIUE B OCHOBE
MOHUMAHUS TPUYUMHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOTHICCKUE
CBEJICHUS O CBOMCTBaX, COCTaBE, MOJYYEHUU U O€30ITaCHOM UCIIOIb30BaHUN BayKHEUIIINX
HEOPTraHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM NEITEILHOCTH YEJIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHUN BBIABISATh XapaKTEPHbIE MPHU3HAKK TOHITH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIUE TMOHATHUS TPU
OTMMCAaHUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpAIICHU;

c(hOPMUPOBAHHOCTh YMEHUW HCIOIB30BATh XHUMUYECKYIO CHUMBOJIMKY JIJIsI
cocTaByieHHs (POPMYJT BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIUN, CHCTEMATUYECKYIO
Homenkinatypy (IJUPAC) u TpuBManbHble Ha3BaHHs OTACIbHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbId ra3, yriaeKuciblii ra3, aMMHuak, raiéHas u3BeCTh, Herali¢Has u3BeCTh,
MUTHhEBAs COJIA, MTUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUN OMPENENSATh BAJEHTHOCTh W CTEMEHb OKHUCIICHUS
XUMHYECKUX IJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJ XUMUUYECKOUN CBA3U
(KkoBaJIeHTHasi, HWOHHAs, META/UIMYECKas, BOJOPOAHAs) B COCIUHCHUSX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, UOHHASI,
MeTaJlJTnYecKas ), XapakTep Cpelibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTaHABIWBATh MPUHAIICKHOCTH HEOPTAHMUYECKHUX
BEIIIECTB IO WX COCTAaBY K OMNPENCIEHHOMY KJAcCy/TpYINe COSAMHEHHH (IIPOCThie
BEIIECTBA — META/UIbl U HEMETasUlbl, OKCHUJIbI, OCHOBAHHUSI, KHUCIOTHI, aM(pOTEpHBIC
TUAPOKCUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHU PaCKphIBATh CMBICI Teproandeckoro 3akona 1. .
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOpMHUPOBAHHOCTh YMEHHMU XapaKTepHU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJieMeHTOoB 1-4 mnepuonoB Ilepuoandeckoit cuUCTeMbl XHUMHUYECKHUX
anemeHToB JI. Y. MenpeneeBa, UCIOAb3Ys MMOHATHS «S-, P-, 0-3JIeKTPOHHBIE OpOUTATIIY,
(QHEPTETUYECKUE YPOBHHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHUW MO mepuoaam u rpynnam [lepuoamueckon
cucTeMbl xuMudeckux dsemeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IUYHBIX  KJIACCOB,  IOJTBEPKIATh



CYILLIECTBOBAHME T'E€HETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKUMH BEIeCTBAMHU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIAcCU(DUIMPOBATH XHWMHUYECKHE pEaklud IO
pa3IMYHBIM MIPU3HAKaM (YHCITY M COCTaBY PEarupyrouInX BEUIECTB, TEINIOBOMY 3 (heKTy
peaKiuy, HW3MEHEHHIO CTETEeHEeH OKHUCIICHUS OJJIEMEHTOB, OOpaTUMOCTH pPEakiuw,
YUYaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIMM pa3IMUHbBIX THUIIOB,
MOJIHBIE ¥ COKPAIIEHHBIC YPaBHEHUS PEaKIuii HOHHOTO OOMEHA, yYUThIBAsl yCIOBUS, IPH
KOTOPBIX 3THU PEAKIIUN UIYT O KOHIIA;

chOpPMUPOBAHHOCTh ~ YMEHHM  TPOBOAWTH  PEAKIMH,  MOJATBEPKIAIOIINE
KaueCTBEHHBIA COCTAB PA3IMUHBIX HEOPTaHUUYECKUX BEIECTB, PACIO3HABATH OMBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPraHUUECKUX BELIECTB;

chOpPMUPOBAHHOCTH ~ YMEHHUW  pacKpblBaTh  CYIIHOCTh  OKHCIWTEIHHO-
BOCCTAaHOBUTEBHBIX PEAKIUI MMOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajlaHca dTUX
pEaKLnil;

c(OPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHUYECKOU
peakiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHeIIHero Bo3aencTus (npunuui Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XMMUUECKHE MPOIIECCHI, JISKAIIE B
OCHOBE TMPOMBINIJICHHOTO TIOJYYEeHUS] CEPHOM KHUCIOTHI, aMMHakKa, a TaKxKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIUX HAYYHBIX MPUHIIMIIAX U IKOJOTUYECKUX
npo0iieMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MTPOBOJANTH BHIYUCICHUS C UCTIOIB30BAHUEM TTOHATHUS
«MaccoBasi JI0JIsI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYIECKIX
peaxiusax, Macchl BellecTBa UM 00bEMa ra30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOrO A dexra
peaKIuy Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MACCHI BEIIIECTB, TIPEBPAIICHUS U COXPAHCHHSI
DHEPTHUH;

c(OPMUPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBWiIa IOJb30BAHUS XUMHUYECKOU
MOCY/I0¥ 1 TaOOpaTOPHBIM 000PYTIOBAaHUEM, a TAKXKE MTpaBuiIa 0OpaIeHus ¢ BEIeCTBAMHU
B COOTBETCTBHH C UHCTPYKITUSMHU TI0 BHITIOIHEHUO JTA00OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW  IJIAHUPOBATH W  BBIMIOJNHATH  XUMHYECKHIA
OKCIIEPUMEHT (pa3lio’KeHHWE TEepPOKCHAA BOAOPOJAa B MPUCYTCTBHM KaTaau3aTopa,
OTIpe/IeNIEHUE CPEebl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HHAMKATOPA,
BIMSTHUE PA3UYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOM peaklyu, peaKMi HOHHOTO
oOMeHa, KaueCTBEHHbIEC PEAKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS, pelIEHUE KCIIEPUMEHTANIBHBIX 3a/1a4 1o TemaM «Metasuib u «HemeTaiby)
B COOTBETCTBHUU C MpaBUJIaMU TEXHUKU O€30MACHOCTH MpPU OOpAIlEHUH C BEIIeCTBaAaMH U
7ab0paTopHbIM  O0OpyAOBaHUEM,  NPEACTABIATh  PE3YyNbTaThl  XUMHUYECKOTO



JKCIepUMeHTa B (opMe 3amucu ypaBHEHUIHl COOTBETCTBYIOIIMX pEakluid |
(dbopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

COPMHPOBAHHOCTb ~ YMEHHMH  KPUTHYECKH  aHAJIM3HPOBATh  XUMHUYECKYIO
uHpOpMaIlMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(OPMHPOBAHHOCTb YMEHHH COOIIOIATh MIPAaBHJIIA SKOJIOTUYECKHU 11e71eco00pa3Horo
MOBEJICHUS B OBITY U TPYJOBOM JESITEIBLHOCTH B LEJSIX COXPAHEHHs CBOETO 30POBBS U
OKpY’)Karollled MPUPOAHON CpEeIbl, OCO3HABaTh OIMACHOCTb BO3JCHUCTBUS HA IKHUBBIC
OpraHHU3Mbl OTPECIEHHBIX BEIIECTB, MOHMUMas cMbica mokaszatens [1JIK, moscHaTe Ha
npuMepax crmocoObl YMEHBIICHHS M TPEIOTBPAIICHHUS X BPEIHOTO BO3ACUCTBUSA HA
OpraHH3M YEJIOBEKa,

UIg  OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/0pPOBbs: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIA CIIETIBIX U CJIA0OBUIALIMX OOYYarOUIMXCS: YMEHHUE HCIOJIb30BaTh pelbe(HO-
TOYEYHYIO cucteMy 0003HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposBbie)
n/ | pasgeaoBuTeM Bcecer  Kourpoabnnr  IlpakTuyecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThl
pecypchl
Pa3znea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue
aTOMOB.
[Tepuoauueckuit
Jaron https://lesson.edu.ru/04/1
1.1 [Tepuoanueckas 3 0 0 0 = —
cucrema N
XUMHNYCCKUX
31eMEHTOB /.
. MenneneeBa
12 XUMHAYECKHE 6 1 1 https://lesson.edu.ru/04/1
peaxuuu 0
Crpoenue
BeIlleCTBa. https://lesson.edu.ru/04/1
1.3 0 0
MHoroo6pasue 0
BEILECTB
https://lesson.edu.ru/04/1
Hroro no paszneny 13 0
Pasnen 2. Heoprannueckasi xumusi
21 MeTais 5 0 1 gttps:// lesson.edu.ru/04/1
https:/| .edu. 4/1
29 HeMeTamisi 9 1 1 Ottps //lesson.edu.ru/04/
CB3b
HEOpraHicexH https://lesson.edu.ru/04/1
23 | xm 2 0 0 0 = AL
OpraHM4eCKHux N
BEILIECTB
https://lesson.edu.ru/04/1
Hroro no pazneny 17 0
Pa3zpen 3. Xumusa 1 ;Ku3HbL
31 T — 4 0 0 gttps:/llesson.edu.ru/04/1
Hroro no pasneny 4
OBIIEE
1 34 2 3

KOJIMYECTBO



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YACOB I10
I[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoaudecTBO yacoB Nara DJIeKTPOHHBIE
KonTpoa IpakTuye nupposbie
n/  Tema ypoka Bce usyye
bHbIE CKHe o0pa3oBaTe/ibHbIE
1 ro HUS
padoThbI padoTbI pecypcbl
[Ipenmer
OpraHUYecKOH https://academy-

1 XHMUH, €& 1 0 0 content.apkpro.ru/lesson/
BO3HUKHOBCHHE, a9f3d191-5ele-4e24-
pa3BUTHE U ac02-efb16fa49f6a
3HAUYCHHE
Teopus
CTPOCHUS

https://academy-
OpraHUYEeCKUX
2 COCHHEHHMT A. 1 0 0 content.apkpro.ru/lesson/
. c935a58c-ab0e-4c59-
M. byraeposa, e¢ 9dcf-20517ae4b52e
OCHOBHBIC
ITOJIOKCHU A
IIpencraBnenue
o
KJ1acCU(UKaLUN
OpPraHUYECKUX
BCIIECTB. https://academy-

3 Homenxuarypa 1 0 0 content.apkpro.ru/lesson/
(cucremaTuvecka 726€ee099-e1a9-410f-

A1) U b8be-b4ch589aeadl
TPUBUAIIbHBIE

Ha3BaHHS

OpraHUYECKUX

BEIICCTB

AJKaHBI: COCTaB https://academy-

4 U CTPOEHHE, 1 0 0 content.apkpro.ru/lesson/
TOMOJIOTHUECKUI 258ddc06-ec23-473c-
psn b3d7-ed82fcaddd02
Meran n stan — https://academy-

5 [IPOCTEUILINE 1 0 0 content.apkpro.ru/lesson/
NPEICTABUTEIN 258ddc06-ec23-473c-
aJIKaHOB b3d7-ed82fcaddd02



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

AJIKEHBI: COCTaB

https://academy-
content.apkpro.ru/lesson/

6 mctpoenme, 4038171e-4158-4bd1-
cBoucTBa 2e98-18dc1cfh9399
OTUIICH U
P OHHHueH R https://lesson.edu.ru/04/1

7 MpoCTeHIIne 0
MIPEACTaBUTEIH
aJIKCHOB
[IpakTueckas
pabota Ne 1. https://academy-

3 «Tonyuenue content.apkpro.ru/lesson/
STUJICHA U 53cd2379-2a45-43b1-
H3y4EHHE ero 9f67-7ebcdaf03ce0
CBOICTB»

AnkanueHsl.
byraguen-1,3 u
METHIOyTaI1eH-
https://lesson.edu.ru/04/1

9 1,3. [lonyuenue 0
CHHTETHYECKOTO
KaydyKka u
pe3nHEbI
ANKHHEBL: cocTaB
1 0COOEHHOCTH
CTpOEHHUS,

10 TOMOJIOTHYECKUM https://lesson.edu.ru/04/1
psn. Aueruied 0
— IpOCTEHIINI
npeacTaBuTECIb
AJKUHOB
Brruucnenus no https://academy-

11 YPaBHEHUIO content.apkpro.ru/lesson/
XUMHYISCKOM 7dada027-8448-418f-
peaximu b416-fbaledd4ab6d
ApeHbl: 6eH301 U https://academy-

12 TOJYOIL. content.apkpro.ru/lesson/
TOKCUYHOCTH d86d7d00-d5b4-491d-
apeHoB aded-c3ddal9feefd
I'enetnueckas

13 CBSI3b https://lesson.edu.ru/04/1
YIIIEBOJIOPOIOB, 0

MIPUHAICKAITUAX



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

K pa3jInYHbIM

KJlaccaM
[Ipuponusie
HMCTOYHHUKHU
YTJIIEBOJOPOAOB:

IIPUPOJHBIN ra3 u
https://lesson.edu.ru/04/1

14 MOy THBHIC 0
He(TSHBIC Ta3Hbl, B
He(Th U
MPOJIYKTHI €€
nepepadoTKu
[Tpuponnsie
HMCTOYHHUKHU
YTJIEBOJOPOAOB:

MPUPOJHBIN ra3 u
https://lesson.edu.ru/04/1

15 IOy THBIE 0
HE(TSHBIE Ta3bl, B
HEPTH U
IPOAYKTHI €€
nepepadoTKu
Kontponbnas
padora o https://lesson.edu.ru/04/1

16 pasneny 0
«YTneBonopoasl B
»

[Ipenenbubie
OIHOATOMHBIC https://academy-

17 CIIUPTHI: METAHOJI content.apkpro.ru/lesson/
M ATAHOJL. 5439¢18b-7440-4b6f-
BonopoHas bf84-c04fad71694f
CBSI3b
MHoroaToMHEIE https://academy-

18 CITUPTHI: content.apkpro.ru/lesson/
S3TUJIEHTJINUKOIb U 461aa9c8-c0ef-4827-
TITHIIEpUH a8e5-d12a0bedc826
DeHOo: CTpOEHUE
MOJIEKYIIBI, https://academy-

19 buzndeckue u content.apkpro.ru/lesson/
XUMUYECKHE 649883b8-7c5f-4f16-
CBOIICTBA, 896e-10a2278b08f1
MIPUMEHEHUE

20 Anpaeruas: https://academy-

dbopmanbrerua u

content.apkpro.ru/lesson/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

8664b319-0ba3-4945-

aleTalbJICTUI.
AnieToH b076-cb7ae5858b90
OIIHOOCHOBHBIC
IIPEJEIbHbIC https://academy-

21 KapOOHOBBIE content.apkpro.ru/lesson/
KHCJIOTHI: b4feaa04-3438-4b57-
MypaBbHHAS 1 a3ec-ba0f9fe63c0d
YKCyCHast
[IpakTueckas
pabota Ne 2. https://academy-

29 «CBoiicTBa content.apkpro.ru/lesson/
pacTBopa 9834d408-386d-444a-
YKCYCHOI 8de3-7efba8b98cdb
KHUCJIOTBD)

CreapuHoBas u
OJICUHOBAsI
KHUCJIOTBI, KaK
https://lesson.edu.ru/04/1

23 MIPEACTaBUTEIH 0
BBICIIIUX
KapOOHOBBIX
KHUCJIOT
Mel1a Kak conu
BBICIIUX

24 KapOOHOBBIX https://lesson.edu.ru/04/1
KHCIIOT, UX 0
MoroIIIee
JIeicTBHe
CrnoxHble 3¢pupbl
Kak
NIPOU3BOIHBIE https://academy-

o5 KapOOHOBBIX content.apkpro.ru/lesson/
KUCJIIOT. 71ac43f2-a0d4-4945-
T'uaponus a0eb-1e59cd5f4dof
CJIOXKHBIX
3pUpoB
Kupsr:
rHIpOHS, https://academy-

26 - content.apkpro.ru/lesson/

’ 71ac43f2-a0d4-4945-
Ounooriaeckas a0eb-1e59cd5fAdof
pOJIb KUPOB
VYrineBonnl:
https://academy-
27 COCTaB,

KJaccuukanms.

content.apkpro.ru/lesson/



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Baxneimnume
MIPEJICTaBUTENH:
TIIFOKO03a,
bpykTO3a,
caxaposa
Kpaxman u
IIEJUTI0I03a KaK

709ce43a-deb6-4281-
963b-01d2e212d4d0

https://lesson.edu.ru/04/1

28
IPUPOTHEIE 0
OJIUMEPBI
Konrponbnas
pabora o

a3Jel
pasiety https://lesson.edu.ru/04/1

29 «Kucnopoaconaep 0
J)Kalue N
OpraHHYECKHE
COEUHEHUS
AMUHLL https://academy-

30 MeTI/IJ'Ial;/II/IH " content.apkpro.ru/lesson/

0c608a59-4c69-4481-
aHUJIH 839e-9205f201b73e
AMHUHOKHCIIOTBI
KAk aM(oTepHEIe https://academy-
opraHndyeckKue :

31 p ML X content.apkpro.ru/lesson/
COCIHHCHHA, C2f2f3d7-43d1-4873-
Guonornieckoe ace0-78ecab009628
3HAYECHUE.

ITenmuaer

benxu xak

HPUDOHbIE https://academy-

pup content.apkpro.ru/lesson/

32 BeicoxomoneKyNA c2f2f3d7-43d1-4873-
pHBIE ace0-78eca6009628
COCIMHEHUS
OCHOBHEBIE
[MOHATUSA XUMUHU

https://lesson.edu.ru/04/1

33 BBICOKOMOJIEKYJIsI 0
PHBIX a
COeTUHEHNN
OcHOBHBIE
METOJIbI CHHTE3A

34 BBICOKOMOJIEKYJISI https://lesson.edu.ru/04/1
PHBIX 0
COCTUHEHUN.

IInacTmaccsr,



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Kay4yKH,
BOJIOKHA

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34




11 KIIACC

Ne
n/ Tema ypoka
n

KoaunuecTBO 4acoB

KoHurtpoJsb
HbIE
padoThI

Bce
ro

IIpakTH4yec
KHe
padoThI

Jara
U3y4eH
us

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbI
e pecypchbl

XuMU4ecKui
AJIEMEHT. ATOM.
DNeKTpOHHAs
KOHpUryparus
aTOMOB

https://lesson.edu.ru
/04/10

Ilepuonnueckuii
3aKOH U
[Iepnognueckas
cucreMa
XUMUYECKHX
sneMenToB . W.
Menneneena, ux
CBSI3b C
COBPEMEHHOM
TEOpHEN CTPOECHUS
aTOMOB

https://lesson.edu.ru
104/10

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHUMUYECKHX
3JIEMEHTOB U UX
COETUHEHUHN I10
rpymnmam u
MEepPHOJIaM.
3HaueHue
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XHUMUYECKHX
anemenToB J[.M.
Menpeneena B
pPa3BUTHHU HAYKH

https://lesson.edu.ru
/04/10

Ctpoenue
BEIIECTRA.
Xumudeckas CBSI3b,
€€ BUJIBI;
MEXAaHU3MBbI

o0Opa3oBaHUs

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KOBAJICHTHOU CBS3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DNEeKTpOOTpULIATEND
HOCTh. CTCIICHD
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIACTIEPCHBIX
CHCTEMaX.
Hctunnbie u
KOJIJIOUTHEIE
pacTBOPBI.
MaccoBas mois
BCILIECTBA B
pactBope

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
104/10

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I'eneTnueckas CBA3b
HEOPraHUYECKHUX
BEIIIECTB,
pPa3IMYHBIX KJIACCOB

https://lesson.edu.ru
[04/10

Knaccudukarus
XUMHUYECKHUX
peakuuii B
HEOPTraHUYECKOU U
OPraHUYeCKOU
XUMUHU. 3aKOH
COXpaHEHHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUS U
MIpEBpaIICHHS
SHEPTUU Mpu
XUMUYECKHUX
peaKIusax

https://lesson.edu.ru
/04/10

CKOpOCTh peakiuu.
O6patumbie
peakuuu.

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

XUMHYECKOE
paBHOBECHE

10

11

IIpakTrueckas
pabota Ne 1.
«Bnusgnue
Ppa3InYHBIX
(dbakTOpOoB Ha
CKOPOCTb
XUMHYECKOH
peakLumn

DIEeKTPOTUTHIECKAS
JICCOIIHAITHSI.
[Tonsitue o
BOJIOPOJTHOM
nokaszareje (pH)
pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'maponus
OpPTaHHYCCKUX H
HEOPraHUYECKUX
BEIIIECTB

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
/04/10

12

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [lonstue
00 3JIeKTponn3e
pacIiaBoB 1
pPacTBOpPOB COEN

https://lesson.edu.ru
/04/10

13

Kontponbnas
pabora 1o pazaeny
«Teopernueckue
OCHOBBI XUMUU»

https://lesson.edu.ru
/04/10

14

Mertanmbl, ux
MOJIOKEHHE B
[Tepuoanueckoit
CHCTEME
XHUMUYECKHX
anemeHToB /l. U.
MenpaeneeBa u
0COOEHHOCTH
CTPOCHHUSI aTOMOB.
OO6mue puznueckue
CBOMCTBa METAJJIOB

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

15

CmiaBbl METaJIOB.
DNEKTPOXUMHUYECKH
W psill HanpsHKEHU M
METaJIJIOB

https://lesson.edu.ru
104/10

16

17

18

19

20

XUMHUYECKHUE
CBOICTBA
BaXKHEHUIITNX
MeTaJuIoB (HATpHH,
KaJIni, KaJIbIIHH,
MarHui,
AIIOMUHUI) U UX
COCJIMHECHU I

XUMHYECKHE
CBOMCTBA IIMHKA,
JKene3a v ux
COCIUHCHHI

XUMHYECKHE
CBOICTBa Xpoma,
MEJIH U UX
COE€IUHEHHUI

[IpakTnueckas
pabota Ne 2.
"Pemenue
JKCIIEPUMEHTAIILHBI
X 3a7a4 110 TeMe
«Meramnb»"

Hewmeramnel, ux
TOJIOKEHUE B
[Iepuoanueckoit
CHUCTEME
XAMHYECKUX
anemenToB /l. U.
Meneneena u
0COOCHHOCTH
CTPOEHHUS aTOMOB

https://lesson.edu.ru
104/10

https://lesson.edu.ru
104/10

https://lesson.edu.ru
104/10

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
/04/10

21

duznveckue
CBOICTBA
HEMETaJIOB.
AnnoTponust
HEMEeTaJIOB (Ha
npumepe
KHCIJIOPO/JIa, CEPHI,

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

docdopa u
yriieposia)

22

XuMH4yecKue
CBOMCTBaA
rajoreHoB, CEPBI U
UX COCOUHEHUN

https://lesson.edu.ru
/04/10

23

24

25

26

Xumudaeckue
CBOICTBA a30Ta,
docodpa u ux
COCIUHCHHI

XUMHYECKHE
CBOICTBA yriieposa,
KPEMHUS 1 UX
COCIUHCHHI

[Ipumenenue
BaKHEHIIINX
HEMETAJIJIOB U UX
COCIUHCHHI

O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TeMe
«HemeTamis».
Brrancnenus mo
ypaBHEHUSAM
XUMHYECKAX
peakuuii u
TEPMOXHUMHUYECKUE
pacy€Thl

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
104/10

https://lesson.edu.ru
[04/10

27

[TpakTnueckas
pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAIIbHBI
X 3aJ1a4 10 TeME
"Hemeramisr"»

https://lesson.edu.ru
/04/10

28

KoHnTtponbHas
paboTta mo Temam
«MerTamie» U
«HemeTamib»

29

Heopranuueckue u
OpraHHYecKue
KHCJIOTBI.
Heoprannueckue u

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OpTraHU4YCCKUC
OCHOBAHMUA

30

31

32

AmodorepHbie
HEOpPraHUYEeCKue U
OpraHuvecKue
COEIUHEHUSI.
['enernueckast cBSA3b
HEOPraHUYeCKUX U
OpPTraHMYECKHUX
BEILIECTB

Pois xumun B
obecrneyeHn
9KOJIOTHYECKOH,
SHEPIreTHYECKOU U
UIIEBON
0€30I1aCHOCTH,
pa3BUTHU

M€ IALIMHEI

[IpencraBnenus 06
OOIIMX HAYYHBIX
NPUHIIATIAX
MPOMBITIIEHHOTO
TIOJTyYEeHUS
BOKHENIINX
BEIIIECTB

https://lesson.edu.ru
/04/10

https://lesson.edu.ru
104/10

https://lesson.edu.ru
[04/10

33

34

YenoBek B MHUpE
BEIIIECTB U
MaTepHajoB

XUMUs U 310pOBbE
YyenoBeKa

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

https://lesson.edu.ru
[04/10

https://lesson.edu.ru
/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YUYEBHO-METO/IUYECKOE OBECITEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Xumus, 10 knace/ T'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBemenne»,2021 r
Xumus, 11 xnace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKITMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemenuey»,2021r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumusi(06a30BbIiypoBeHb ). Peanu3zaims oOpa3oBaHus: METOAMYECKOE TTOCOOUE NSt
yuurens / Kaepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. Iluuyrunoii. M. : ®T'BHY
«MHCTUTYT cTparteruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/rabochie-programmy/
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