MUHHUCTEPCTBO ITPOCBEILEHUES POCCUICKOI ®EJEPALIMNA
Komurer no o6pazoBanuio [IpaButensctBa Cankr-IleTepOypra
Anmvunuctpanus Cankr-IlerepOypra
Otnen o6pazoBanus [lymkunckoro paitona Cankr-IlerepOypra

I'bOY mikona Ne 315

MopnucaHo undpoBon NoaNUCbIo:
MupeHkoBa AnnHa AnekcaHgpoBHa
DN: cn=MwupeHkoBa AnnHa AnekcaHApOBHa,
0=BbOY wkona N2 315 MyLwKMHCKOro panioHa
CaHkT-lMeTepbypra, ou=[npekrop,
email=school_315@mail.ru, c=RU

PACCMOTPEHO YTBEPXIAIO

[lenarornyeckuii coBer Jupexrop /A. A. MupenkoBa/

ITporokos Ne 1 ot 28.08.2024 r. ITpuka3 Ne 83 ot 28.08.2024 r.

PABOYAS I[TPOTPAMMA

y4eOHOr0 Kypca «XuMus»

1utst ooygarormxcst 10-11 kmaccoB

Cankr-IletepOypr
2024-2025



MNOACHUTEJIBHAS 3AIINCKA

PaGouasi nporpamMmMma cocraBJ/ieHa HA OCHOBe:

. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanumn» ¢ U3SMEHEHUSIMH;

. ®denepalibHOTO TOCYIapCTBEHHOIO0 O0pa30BaTEIbHOTO CTaHJApTa OCHOBHOIO
oOmero oOpa3oBaHMs, YTBEP)KICHHOTO MpPHKa3oM MuUHHCTEPCTBA OO0pa3oBaHUS W HAYKH
Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 (3apeructpuposan 05.07.2021 Ne 64101)

. IIpukaza Mununcrepcta npocsemienust Poccuiickoit ®enepaunn Ne 568 ot
18.07.2022 “O BHeceHMU M3MEHEHUH B (efepalibHBIN TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIN
CTaHJapT OCHOBHOTO 0011ero oopazoanus” (3apeructpuponan 17.08.2022 Ne 69675)

. @®OIl  ocHoBHoro obmero obpasoBanusi (Ilpukas  MunucTepcTBa
npocBemieHust Poccuiickoit ®enepaumu ot 18.05.2023 Ne 370 “O06 yTBepkIeHHH
dbenepasibHON  00pa3oBaTENBLHONM  MPOTPAMMBI  OCHOBHOTO  oO0mmiero  oOpa3oBaHus’
)(3apeructpuposan 12.07.2023)

. [Tpukaza MunuctepctBa npocsenienus P® or 02.08.2022 Ne 653 «O6
yTBepKIEHUH  (efepalbHOrO TMEPedHs  AJIEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
JOMYIIEHHBIX K KCIOJb30BAaHUIO MPU  peald3allid HMEIOIUX TOCYydapCTBEHHYIO
aKKpenuTanuio oOpazoBaTenbHBIX mporpamm  HOO, OO0, COO» (3apeructpupoBaH
29.08.2022 Ne 69822)

. denepanbHOro nepeyHss y4eOHUKOB, JOMYIIEHHBIX K HCIIOJIB30BAHHUIO NPH
peaiv3allii HMMEIOIIKUX TOCYJAapCTBEHHYIO aKKpeIUTaIio o00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJIbHOTO 00IIIeT0, OCHOBHOT'O OOIIEro, CpeaHero odIero o0pa3oBaHus OpraHU3AIMIMH,
OCYWIECTBISIONIMMUA  OOpa30BaTeIbHYI0  JEATENBHOCTh,  YTBEPXKICHHOTO  MPHUKAa30M
Munnpocsemienust Poccun ot 21 centa6ps 2022 r. Ne 858;

. [locranoBienust ['maBHOrOo  rocygapcTBEHHOTO  CaHUTApHOTO  Bpaua
Poccutickoit @epepanun ot 28.09.2020 Ne 28 "OO yrBepkaeHun caHuTapHbIXx mpaBui CII
2.4. 3648-20 "CaHuTapHO-3ITUAEMHUOIOTHYECKUE TPEOOBAHHS K OpPraHU3alKsIM BOCIIUTAHUS U
o0ydeHUs1, OTJbIXa U 03[JOPOBIICHUS JCTECH U MOJIOJICKH";

o [TocranoBnenusa ['7aBHOrO TOCYJapCTBEHHOI'O CaHUTApHOro Bpaya PD ot
28.01.2021 N 2"OG6 ytBepkneHun caHuTapHbix npaBwi W HopMm CanlluH 1.2.3685-21
"I'uruennyeckne HOpPMAaTHBBI M TpeOoBaHMA K oOecrmeyeHHIo Oe30macHOCTH U (WJIH)

0e3BpeAHOCTH IS YeroBeKa (paKTOpPOB Cpeibl oOuTaHus";



. VcraBa ['ocynapcTBeHHOTO OIOIHKETHOT O 00111e00pa30BaTEILHOTO
YUpeKIEHUs cpeaHeit obmeodpazoBarenbHON mKoabl Ne 315 ITymkuackoro paiiona CaHKT —
[TetepOypra;

. Kanenmapuoro yuenoro rpadpuxka I'BOY mkonsr Ne 315 IlymkuHckoro
paiiona Cankrt-IlerepOypra Ha 2024-2025 yueOHbIi TO/;

. VYyebHoro mimana ocHoBHOro o6Omiero oOpaszoBanus ['BOY mkonsr Ne 315
[Tymkunckoro paiiona Cankt — [TerepOypra na 2024-2025 y4eOHbli TO;

. [Tonoxenus o padounx mporpammax ['BOY mkomnsr Ne315, yTBepkaeHHOTO
npuka3om aupektopa Ne32 ot 30.08.2023r.

[Iporpamma o XMMHUM Ha ypOBHE CpefHero oOmiero oOpa3oBaHuUs pa3paboTaHa Ha
ocHoe dexepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepannm», TpeOOBaHWI K pe3yibraTaM OCBOCHHUS (QenepalibHON 00pa3oBaTeNbHOM
nporpammel cpennero oomiero oopazopanus (OOIT COO), npenacraBnenubix B GenepanbrHom
rocyzapcTBeHHOM oOpa3oBateinbHoM cranaapte COO, ¢ yuérom Konuenuuu npenogaBaHust
y4ebHoro npenMera «XuMHus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit @enepanum,
peaM3yIOMIMX OCHOBHBIE O0pa30BaTeNbHBIC MPOTPAMMBI, W OCHOBHBIX IOJIOKCHHIA
«Crparerun pa3putusa BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon no 2025 roga»
(Pacnopspxenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOJXOJ0B K pa3pabOTKe MPOrpaMMBbl MO0 XUMHH, K ONpEIeNeHHIO OOIen
cTpaTteruu OOydYeHHUs, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIUXCS CpeICTBaMU Y4eOHOTO
npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIIENTyaJIbHBIC
nonoxenus ®I'OC COO o B3amMOOOYCIOBICHHOCTH II€JIeH, COMEp)KaHHs, PEe3yIbTaTOB
o0ydeHus U TpeOOBaHUI K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJydyaeMoe BBITYCKHUKAMU 00I11eo0pa3oBaTebHON
OpraHM3aliy, SBISETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO CIIyXHUT
3aBepUIAIOIIMM ATAlOM peajan3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[EHHOCTEH, MPHUCYIIMX LEIOCTHOM CHUCTEME XHUMHMYECKOro O00pazoBaHMs. ODTH LEHHOCTH
KacaroTcs TO3HAHUS 3aKOHOB MPUPOBI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYPHhI
YeloBeKa, a TaKXKe D3KOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 30pPOBBIO U
npupoaHoN cpene. Peanusyercss xumuueckoe oOpa3oBaHHE OOyYaroIIMXCS Ha YpOBHE
cpeaHero oOmiero oopa3zoBaHus CPEACTBAMU Y4€OHOTO mpeamera «XHUMHUsS», COJEepKaHUe U

MOCTPOEHHE KOTOPOTO ONpEENCHBl B MPOrpaMMe MO0 XUMHU C Y4ETOM CHenu(pUKH HAyKH



XUMHH, €€ 3HAUCHUS B MO3HAHUM NMPHUPOABI U B MaTEPUAILHOM KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX Iesiel ¥ MPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpenHero obmiero oopazoBanus B Poccuiickoit deneparuu.

XuMHUs Kak DJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HWrpaeT o0co0yl pollb B
COBPEMEHHOW ITUBUJIN3AIINH, B CO3JJaHUN HOBOM 0a3bl MaTepHAIbHON KYJIbTYphl. OHa BHOCHT
CBOM BKJIaJ B (popMHpOBaHUE PAllMOHATIEHOTO HAYYHOT'O MBIIIJIEHHS], B CO3[JaHUE 1IEIOCTHOTO
MpeNICTaBICHUsT 00 OKPYXAIoIeM MHUpEe KaK O €IMHCTBE MPHPOABI U YEIOBEKa, KOTOPOE
(dbopMupyeTcsi B XMMHUH HAa OCHOBE TIOHMMaHUs BEIIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA,
OCO3HaHHUS B3aMMOCBS3M MEXKIy CTPOECHHEM BEIIECTB, UX CBOWCTBAMU U BO3MO>KHBIMHU
00J1acTsMU MPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSL C JpPYTMMH €CTECTBEHHBIMH HayKaMHu, XHMHS cTala
HEOTHEMJIEMON YacThI0 MUPOBOM KYJIBTYpPHI, HEOOXOAMMBIM yCIOBHEM YCIICITHOTO TPyna U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHMsI KaK HayKa CO3HWAareibHas, Kak
HayKa BBICOKMX TEXHOJIOTWH HampaBiieHa Ha pelIeHHEe TI00albHBIX MPOOJIEM YCTOMYHUBOTO
pa3BUTUSL 4YEJIOBEYECTBA — CHIPHEBOM, DHEPre€TUYECKOH, MMILEBOM, HSKOJIOTHYECKON
0€30MaCHOCTH U OXPaHBbI 37J0POBBS.

B cooTBercTBHM ¢ 0OMIMMHU HEISIMH M TPHHIIMIIAMHU CPETHETO 001Iero oopa3oBaHus
comepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb HM3YyYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOATOTOBKY OOYyYaroImmxcs,
HEOOXOMUMYI0 WM JUISi BBIPAOOTKHM MHPOBO33PEHYECKHX OPUEHTHPOB, YCIEIIHOTO
BKJIIOUEHHUSI B JKHU3Hb COLMyMa, MPOJOJDKEHHS OOpa3oBaHMs B Pa3jMYHBIX 0OJACTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiromuMH TpeaMeTa «XUMHEsD SIBISIFOTCSL 0a30BbIe Kypchl — «OpraHnuyeckas
xumusiy U «OO0Ias W HeopraHudeckass XUMUsSD, OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUU 110 HEOPraHMYeCKONH XUMUH (C
BKJIIOYCHUEM 3HAHHWKM M3 OOIIeH XUMHH) U OopraHudeckod xumuu. dopmMupoBaHue NTaHHON
CUCTEMBI 3HaHUU TIPHU U3YUYCHHUH MPEMeTa 00€CIIeYNBAET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3us BeIeCTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanus KypcoB — «Opranumdeckas xumus» u «OOmas wu
HEOopraHuyeckas XuMus» copmupoBaHa B IporpaMme MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOAX0Jla K M3YyYEHUIO0 y4eOHOro marepuaia W O0OyCIOBICHA MCTOPHUYECKH OOOCHOBAHHBIM

pPa3BUTUEM 3HAHUU Ha OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKon



XUMHUM BELIECTBA pAaCCMaTpPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS
OpraHWYECKUX COECIMHEHUHN, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX
MPEJICTABICHU O CTPOSHUH BelecTB. CBeleHUsT 00 M3y4aeMbIX B Kypce BEIIECTBAX JAOTCS
B Pa3BUTHH — OT YTJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTUYECKH AKTHBHBIX COeIUHEHHH. B
Kypce OpraHWYeCKOM XWMHUHU MOIYy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O
obmiero  oOpa3oBaHUSl IE€pBOHAYANbHbIE MPEACTABICHUS O XUMHYECKOH  CBsI3H,
KJIaCCU(UKANMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBONCTB BEIIECTB OT UX CTPOCHUS,
0 XUMUYECKOU pPEAKLINH.

[Ton HOBBIM yTJIOM 3peHus B mpenMere «Xumus» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
W3Y4YCHHBII Ha YypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs TEOPETHMUECKUW MaTepuan u
(hakTONOrMUeCKHe CBEICHHUS O BEIIECTBAX M XMMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B
Kypce «OOIast 1 HeopraHudeckas XUMHUs 00yJaloIUMCS TPEAOCTABISIETCSI BO3MOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKHUX U METOI0JIOIMYECKUX
MO3UIMH, TIy0Xe TMOHATh HCTOPUYECKOe U3MEHeHue (QYHKIUH 3TOro 3akoHa — OT
obo01maromiei 10 00bIICHSAIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXHEWIIMX BEUIECTBAX, HMX COCTaBE, CTPOCHUHU,
CBOMCTBaX M IPUMEHEHHHM, A TAKXKE O XHMHYECKMX pEaKIHUsAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHusd aomnoyiHserca B Kypcax 10 m 11 kimaccoB sneMeHTamu
coliepKaHUsl, MUMEIOUIUMHU KYJIbTYPOJOTMUECKUI W TMPUKIAJHOM XapakTep. OTH 3HAHUS
CHOCOOCTBYIOT IIOHMMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMU HayKaMH, PaCKpBIBAIOT €€ POJIb
B [M03HABATEIbHOW M MPAKTHUECKON AESITEIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO
yBa)XKEHHsI K TPOIIECCY TBOPUECTBA B 00JaCTH TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMUU,
MOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIMIECTBEHHO W JUYHOCTHO 3HAYUMBIX
mpo0yieMax, CBSI3aHHBIX C XUMHEH, KPUTHIECKH OCMBICIIMBATh HH()OPMAIIMIO ¥ TIPUMEHSTH €€
JUISL  TIONOJIHEHWS]  3HAHUM, pEUIeHUS MHTEIUIEKTYalbHbIX M JKCHEPUMEHTAIbHBIX
UCCIIEIOBATENbCKUX 3a7ad. B 1enoM conmepikaHue yueOHOro rnpeaMera «XUMHUS» AaHHOTO
YPOBHS U3YYCHHSI OPUCHTUPOBAHO HA (DOPMUPOBAHKE y OOYUAIOIIMXCS MUPOBO33PEHUYECKOM
OCHOBBI Il TIOHMMaHUs (UIOCOPCKUX WUACH, TaKUX KaK: MaTepUaIbHOE EIHMHCTBO
HEOPraHUYECKOT0 U OPraHuYeCcKoro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM
U CTPOCHUEM, II03HABAEMOCTh IPUPOJHBIX SBJICHUW NYTEM OHKCIIEPUMEHTAa WM PEIICHUS

MPOTHUBOPEYUI MEXIy HOBBIMU (paKTaMH U TEOPETUYECKUMHU HPEINOCHUIKAMH, OCO3HAHHE



pOJIM XUMHU B PEIICHWH OKOJOTHYECKHX TpoOJieM, a Takke mpodiemM cOepekeHus
SHEPIreTUUYECKUX PECYPCOB, CHIPbSl, CO3/IaHUs HOBBIX TEXHOJIOTUH U MaTEPHUAJIOB.

B mnane pemieHus 3agay BOCHUTAHUS, PA3BUTHS M COLMAIM3ALUU OOYYarOIIUXCS
MIPUHATBIE IPOIPaMMOM MO XMMHUHU NOAXOJbl K ONPEAEIEHUIO COAEPKAHMUS U IOCTPOEHUS
mpeiMeTa IpeaycMaTpuBalOT  (OPMUPOBAHHWE YHUBEPCATbHBIX YUE€OHBIX JEMCTBHIA,
uMeroIuX 0a30BOe 3HAUEHHUE U1 Pa3jIMYHbIX BHUJOB JEATEIbHOCTU: PELIEHHUS IpobiieM,
MOMCKA, aHanmu3a M o0paboTKM HH(OpMAIMK, HEOOXOIMMBIX ISl MPUOOPETEHUs OmbITa
MPAKTUYECKOM W MCCIEAOBATEIbCKON JEATEIIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B
MMO3HAHUM XUMHH.

B mpakTtuke nmpenogaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHus,
TaKk M Ha ypPOBHE CpEAHEro odmero oOpa3oBaHUs, MPU OINpPEACIICHUH COIEpIKAaTEIbHOM
XapaKTePUCTUKHU LNl M3Y4YeHMs MpEeIMETa HalpaBICHUEM IEPBOCTENIEHHON 3HAYMMOCTH
TPaAULIMOHHO TpHU3HAETCS (QOPMHUPOBAHUME OCHOB XHMHUYECKOM HaykKd Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW IEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyibTyphl. C METOAMYECKONM TOYKM 3pEHHS TaKOM MOAXOX K
OIIPEAEIICHUIO LIENIeH N3YUYEHHUS IIPEIMETA SBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS INIABHBIMU LIEJIIMU U3YUYEHUS IIPEAMETa « XUMUD» Ha
6a3oBom ypoBHe (10 —11 xi1.) siBASIIOTCS:

o dbopMUpOBaHHE  CHCTEMBl  XMUMHYECKMX 3HaHMM  KaKk  BaKHEHIien
COCTABJISIIOLIEH €CTECTBEHHO-HAyYHOU KApTHUHBI MUpPa, B OCHOBE KOTOPOH JIEKAT KIIFOYEBBIC
MOHATHS, (PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE S3bIKAa HAYKU, YCBOCHHUE U
MOHUMAaHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHI  MHMPOBO33PEHUECKOrO  XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

. (dbopmMHpoOBaHKE U Pa3BUTHE NPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMUMHUYECKHX peakuui, HEOOXOAUMBIX g NpUOOpEeTeHHUs] yMEHUi
OPHUEHTHPOBATHCA B MUPE BEUIECTB U XUMHUYECKUX SIBICHUH, UMEIOIIUX MECTO B IPUPOJE, B
MPAKTUYECKON U TOBCEIHEBHOM KU3HU;

. pa3BUTHE YMEHHMH U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
00BSACHEHHEM XUMHUYECKOTO SKCIIEPUMEHTA, COOJIOICHHEM TTpaBUiI O€30MacCHOTO 0OpaIIeHUS
C BEIIECTBaMU.

Hapsny ¢ »Tum, conepkarenbHas XapaKTepUCTHKA LeJledl M 3aJad U3y4eHHUs

npeaMeTa B nporpaMme 1o XuMum yToO4YHCHAa U CKOPPCKTHPOBAHA B COOTBECTCTBUU C HOBBIMU



IPUOPHUTETAMH B CHCTEME CpeiHero obmiero oopazoBanus. CerogHs B MPenojaBaHuy XUMHN
B OouipIell CTEMEeHM OTAAETCA MPEANOYTEHHE IPAKTUYECKOW KOMITOHEHTE COAEpKaHMs
o0y4yeHHs, OpPUEHTUPOBAHHOW HA TOATOTOBKY BBITYCKHHMKAa 00IIe00pa3oBaTeIbHON
OpraHu3alfM, BIAJCIOIIETO HE HAOOPOM 3HAHUH, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO
ecTh Coco0aMu ¥ YMEHUSAMH aKTHBHOTO TTOJTyYCHHS 3HAHUH M IPUMEHEHHS MX B peabHON
’KM3HU JUTSI PELICHUS TPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpW M3ydeHUHM mpeamera «XUMHsS» JOMUHUpYIOIIee 3HAYCHHE
pUOOPETAIOT TaKKE LENU U 3a/1a41, KakK:

amanrtanys OOyYaloImMXCs K YCIOBHSM JIUHAMHYHO pa3BUBAIOLIETOCS MHpA,
(dbopMupOBaHNE WHTEIUIEKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM00Opa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
’KM3HEHHBIX CUTYaIHsIX, CBI3aHHBIX C BEIIECTBAMH U MX IPHMCHEHUEM;

dbopMHupoBaHHE Y OOYYaIOIMUXCS KITFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIHH ),
MUMCIONINX YHHMBEPCAIBHOE 3HAUCHHWE /ISl Pa3lUYHBIX BUAOB JEATEIBHOCTH: PEIICHHUS
npobieM, OUCKa, aHanu3a U 00paboOTKU MH(pOpMAIMK, HEOOXOJUMBIX AJISI MPHOOPETCHUS
OIBITAa JCATEILHOCTH, KOTOpasl 3aHMMAaeT BXHOE MECTO B MO3HAHUHM XUMHH, a TAKKe IS
OLEHKH C TIO3UIMH DKOJIOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHHUS BELIECTB U
XMMHYECKHX IPOIECCOB HAa OPraHU3M 4YeJIOBEKa M MPUPOIHYIO Cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W  TBOPYECKHX
CIOCOOHOCTEH 00YYaIONIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUH B COOTBETCTBHH C JKU3HEHHBIMH HOTPEOHOCTSIMH, HCIIOIB30BAaTh COBPEMEHHBIC
MHQOPMAIIMOHHBIE TEXHOJIOTHH Ul TOMCKAa W aHaIW3a y4yeOHOW M Hay4YHO-TIOMYJISIPHOU
uHpOpMAIUN XUMHUYECKOTO COJIePKaHMS;

dopMHupoBaHHE U pPa3BUTHE y OOYYaIOIIUXCS ACCOLMATHBHOTO M JIOTUYECKOTO
MBIIUICHUSI, HAOJIOAATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUHN M IPOBEICHUN XUMHUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOexIEHHOCTH B TYMaHMCTHYECKOH HANpaBICHHOCTU
XUMUHM, €€ BaXHOW pOMM B PEIICHUU TJO0ATBHBIX MPOOJEM  palMOHAIBHOTO
IPUPOIOTIONB30BAHUS, TIOTIOIHEHNS SHEPTeTHUECKUX PECYPCOB M COXPAHEHUS MPUPOTHOTO
pPaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpE)KHOrO OTHOLICHUS K MPHUPOJE U CBOEMY
3I0pPOBBIO, a TaKXe IPHOOPETCHUsI OMNbITa HCIOJIb30BAHUS TMOJYYCHHBIX 3HAHUM IS

MPUHATHA T'PAMOTHBIX peLHeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUSAMMU.



B ydeOHOM miaHe cpemHero oOmero oOpa3oBaHUs TpeaMeT «XUMHUsS» 0a30BOTrO
YPOBHS BXOJIUT B COCTaB peaMeTHON obmacTu «EcTecTBeHHO-Hay4HbIE TPEAMETHDY.

OOmiee 4yuCIIO YacoB, OTBEAEHHBIX MJIsI M3yYeHHs XMMHUHM, Ha 0a30BOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBisgeT 68 wacoB: B 10 kmacce — 34 gaca (1 wac B

HEJIEIIO0), B 11 KJ1acce - 34 yaca (1 qac B HEJIEIIO0).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teoperuuyeckne 0CHOBbI OPraHUYeCKOH XUMHHU

IIpenmer opraHMyeckol XUMHUU: €€ BO3HUKHOBEHHE, Da3BUTHE W 3HAUYCHUE B
MOJIyY€HUHU HOBBIX BEIIECTB U MaTepHalIOB. Teopusi CTpOSHHsI OPTaHUYECKUX COSAMHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE MOJ0XKeHUSA. CTPpyKTypHbIe (POPMYJIbl OPraHUYECKUX BEIIECTB.
['omonorus, nzomepusi. XumMudeckas CBA3b B OPraHUYECKUX COCAMHEHUSX — OJUHApPHBbIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o KiaccupuUKalUKd OpraHMYEecKUX BemlecTB. HoMeHkaTypa
OpPraHMYECKUX COEJAMHEHUU (cucTeMaTHyecKas) W TpUBHMAJIbHBIE HA3BaHUS BaKHEHIINX
MpeACTaBUTENEH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/IbI U3YUYEHUS BEILIECTB U MX MPEBPAICHUIN: 03HAKOMIICHHE
c oOpa3laMu OpraHMYecKHUX BEIIECTB M MaTepualaMd Ha UX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJI OpraHMYECKUX BEUIeCTB, HAOIIOJEHIE U OMHCAHNUE IEMOHCTPAI[MOHHBIX OIBITOB 110
MPEBPAICHUIO OPTaHMYECKUX BEIIECTB IPU HArpeBaHUM (IUIaBJICHHE, OOyrIMBaHUE U
TOpPEHHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUM psia. MeTaH u 3TaH — mpocTeime
MPEICTABUTENIM alKaHOB: (PU3UYECKHe M XUMHUYECKHE CBOWCTBA (pEaklMy 3aMelleHUs W
TOpEHUs ), HAXOKJEHUE B IIPUPO/IE, TOJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psia. OTWIEH W MNPONWIEH —
MpOCTEHIINE TPEACTaBUTENN AaJIKeHOB: (PU3MYECKHE M XHMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, OKUCIECHUS U MOJUMEPHU3ALINN), TTOTyUYEHUE
Y IPUMEHEHUE.

Ankamuensl: Oyrtaamen-1,3 wu  wmeTunOyragueH-1,3: cTpoeHHWe, BaKHEHIIHE
XUMHYECKHE CBOMCTBA (peakius nmoauMmepusanuu). [lonydyeHrne cuHTETHYECKOTO Kaydyka U

PE3UHBI.



AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHUECKUH psia. ALETHICH —
MPOCTEHIINI TPEICTAaBUTENb AIKHHOB: COCTaB, CTpPOEHHUE, (PU3MUECKHe W XMMHYECKHE
CBOMCTBA (peakuMM I'MAPUPOBAHUS, FAJIOT€HUPOBAHMS, THIpATallul, TOPEHNUs), TOJIyYEHUE U
IIPUMEHEHHUE.

Apensbl. bensoin: coctaB, cTpoeHue, GU3NIECKUE W XMMUYECKHUE CBOMCTBA (pEaKInu
raJIOTEHUPOBAHUS M HUTPOBAHUS), TOJyYeHUE U MpUMeHeHue. 1o1yon: cocmas, cmpoeHue,
@uzuueckue u xumuieckue ceolucmea (PeaKyuu eai02eHUpOBaAHUs. U HUMPOBAHUS), NOYYEHUe
u npumenenue. TOKCUYHOCTb apeHOB. l'eHeTHuYeckas CBA3b MEXAY YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3InYHbIM KJlaccaMm.

[TpuponHble MCTOUYHUKH YTiIeBOAOPOAOB. [IpuponHblii ra3 U momyTHbIE HEPTSIHBIE
ra3sl. Heptp u e€ mpoucxoxaenue. CriocoObl nepepaboTku He(TH: MeperoHka, KpeKuHT
(TepMHUYeCKHi, KaTamUTU4YecKHil), mnuponu3. IlponykTsl mepepa®OTKu HedTH, HX
MPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yronb M TPOAYKTBI €ro
nepepadoTKH.

OKCHEpUMEHTAIbHBIE METO/IbI N3YUYEHMSI BEIIECTB U UX MPEBpAILEHUI: 03HAKOMIIEHHE
c oOpa3maMu IJlacTMacc, KaydyyKoB M pe3uHbl, kojulekuuu «Hedtb» u  «Yromby,

MOJIETMPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOJOB U  TaJOr€HONPOU3BOJIHBIX, IPOBEJIECHUE

IPAKTUYECKON PabOoThI: MOTYUYEHUE STUJICHA U U3YUYEHHE €T0 CBOUCTB.

Pacuérnbie 3aaun.

Boruncienuss Mo ypaBHEHHIO XMMHMYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYECTBA
MCXOJHOTO BEILIECTBA WM MPOAYKTa PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamue oprannyeckne coeiNHEHUs!

[IpenenbHple OHOATOMHBIE CIIUPTHL. METaHON M 3TAHOJ: CTPOEHHE, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA (pPeaKIMK C aKTUBHBIMHM METaJlIaMH, TaJIOT€HOBOJIOPOIaMHU, TOPEHHE),
npuMeHeHue. BomopoaHbie CBSI3U MEXKIy MOJIEKyJlaMu choupToB. JleiicTBHe MeTaHOJa U
3TaHOJa Ha OpPraHU3M YEJIOBEKa.

MHOroaToMHbI€ CHUPTHL. DTWICHTJIMKOIb W TIHUIEPUH: CTpOeHHe, (pusuyeckue u
XMMHYECKHE CBOICTBA (B3aUMOJICHCTBHUE CO IIETOUYHBIMHU METalNIaMU, KAUeCTBEHHAs PeaKIus
Ha MHOTOAaTOMHbIe cnupThl). [leiicTBue Ha opranusm denoBeka. [IpumeHeHue riauiepuHa u

OTHJICHIJIMKOJIA.



®DeHoJI: CTPOCHUE MOJIEKYJIbI, (U3MYECKHEe U XMUMHYECKHUE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne geHona.

Anpaerunpl U kemouwvl. DopmanmbAeTH, aneTaabAeTHA: CTpOCHHE, (U3MYecKHe u
XUMHUYECKUE CBOMCTBA (pEaKIMU OKUCICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIUU),
MOJIy4€HUE U TIPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNibHbIle KapOOHOBBIE KHUCIOThL. MypaBbUHas W YyKCyCHas
KHUCJIOTBI: CTpPOCHUE, (PM3MUECKUE M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe I Kiacca
KHCIIOT, peakiusi dTepudukanmm), moiyueHue u npuMmenenue. CTeaprHOBas U OJIEMHOBAS
KHCIIOTHl KaK MpPEJICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KakK COJHM BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe ACHCTBUE.

CrnoxHble 3GUpHl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. [HMIPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenune xupoB. bruojoruueckas pojb KUPOB.

YrneBonupl: cocraB, Kiaccu(uKamus yrieBOoJOB (MOHO-, AW- W TIOJHUCAXapHUIIbI).
['mroko3a — mpocTeimmii MoOHOCaxapHua: OCOOCHHOCTH CTPOSHHUS MOJICKYJIbI, (pr3ndyeckue u
XUMUYECKHUE CBOMCTBA (B3aumojenicTBue ¢ ruapokcugom meau(ll), okucinenne aMMuayHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHOBiIeHHE, OpOXEHHE TIIIOKO3bI), HAXOXKICHHUE B
pHUpoe, IpUMeHeHue, Ononoruyeckas poib. PorocunTe3. OpykTo3a Kak H30Mep TIIIOKO3BI.

Kpaxman u wnemmono3a Kak MpupoaHble noiaumepbl. CTpoeHue Kpaxmana u
1etono3el. du3nueckne M XMMHYECKHE CBOMCTBA Kpaxmana (TUOPOJIN3, KaueCTBEHHAs
peakius C HOJI0M).

DKCrepuMEHTAIbHBIE METObl U3yUEHUsl BELECTB U UX MPEBpAIICHUI: TPOBEACHUE,
HaOJII0/IeHUEe U OMUCaHWe JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CIHPTOB, Ka4eCTBEHHBIE
peaKuu OJHOATOMHBIX CIUPTOB (oKucieHue 3TaHona okcuaom menu(ll)), MHOrOaTOMHBIX
CIUpTOB (B3auMojeicTBUe Taulepuna ¢ rugpokcunom meau(ll)), anpnerunnoB (okucieHue
aMMHUa4dHbIM pacTBopoM okcuaa cepebpa(l) m rumpoxcumom meau(ll), B3ammoneiicTBue
KpaxMmajga ¢ HOJOM), MPOBEJCHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOH
KHUCJIOTBI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bE€Ma, KOIMYECTBa
MCXOJHOTO BEILIECTBA WM MPOAYKTa PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB UJIU IPOIYKTOB PEAKIIUH).

A3oTcoaepIKale OpraHnyecKue COeAMHEHUSI.



AMUHOKHCIOTHl Kak aMpoTepHble opraHudyeckue coeauHeHus. Dusuueckue u
XMMHYECKHE CBOWMCTBA aMHHOKHCIOT (Ha mpuMmepe MiunuHa). buonoruueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuapl.

Benku xak mpupoHBbIC BHICOKOMOJEKYISIpHBbIE coenuHeHus. [lepBudHas, BTOpHUYHas
U TpeTU4Hasl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THAPOIIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMN HA OEJIKH.

DKCTepUMEHTAIBHBIE METOBI U3YUYCHHUS BEIIECTB U MX MPEBPAICHHI: HAOTIOACHHE U
OMHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalus OCNKOB MPH HAarpeBaHWU, IIBETHHIC
peakiuu OEIKOB.

BbicokomosieKkyasipHbIe COeJUHEHHS

OcCHOBHBIE TTOHSTHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COSAMHEHUI: MOHOMED, TIOJTUMED,
CTPYKTYpHOE 3BEHO, CTENECHb MOJUMEpPU3AINU, CPEIHSS MOJEKyJspHas macca. OCHOBHBIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJSIPHBIX ~ COCAMHEHMH  —  MOJMMEepH3anmus U
MOJINKOHJICHCAIIHSL.

DKCTepUMEHTAIBHBIE METOIbI U3YUCHHSI BEIIECTB U WX MPEBPAIICHUI: 03HAKOMIICHHE
¢ o0pa3mamMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanusi MeXOpeaMETHBIX CBSI3€H MpPU HW3YYEHUH OpraHudeckod xumuu B 10
KJIACCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX TOHSTHIA,
TaK W TOHSATHHA, SBISIFOIIMXCS CHUCTEMHBIMH JJIsi OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IIHMKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHATHUSA: SIBICHHUE, HAyYHBIH (akT, THIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiaccHu(UKaIus, MEPUOJUIHOCTh, HAONIOJACHHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICTTPOBAHHE.

®uznka: MmaTepus, SHEprus, Macca, aTOM, 3JEKTPOH, MOJIEKyJa, JHEpreTHYecKuiu
YPOBEHbB, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHME BellecTBa, GU3NUYECKUE BEIMYMHBI
Y SIMHUIIBI KX U3MEPECHUSI.

Buonorus: knerka, opranusm, Ouochepa, oOMeH BelIecTB B Opranu3Me, (poToCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBA (OCIIKH, YTICBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.



TexHoJorus: IMUIICBBIC TPOAYKTBI, OCHOBBI PAallMOHAIBHOIO IIMTAHHUSA, MOIOLINC
Cp€aAcCTBa, JIEKAPCTBCHHBIC U KOCMETUUCCKHUE IpPEriapaTbl, MaT€pHuajibl U3 MCKYCCTBCHHBIX U

CHUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMmudeckuid 3yeMeHT. AToMm. Sapo aroma, HW30TOMBIL. DJIEKTPOHHAs 000JOYKa.
DHEepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHbIE opOuTamu, S-, P-, d- 3JICMEHTHI
OcoOeHHOCTH pacmpesieNieHUsT SJCKTPOHOB MO OpOUTANsIM B aTOMAax JJIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DINEKTPOHHAS KOHPUTYpaLlKs aTOMOB.

Ilepuonnueckuii 3axkoH u Ilepuoauueckass cucreMa XUMHU4YECKUX 3jemeHToB J[. .
MenpneneeBa. Csizp nepuoandeckoro 3akoHa u llepuoandeckoil cHCTEMbl XUMUYECKUX
anemeHToB JI. 1. MenzaeneeBa ¢ COBpeMEHHOW TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XMUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX
BEILIECTB I10 TPyNIaM U NeprojiaM. 3Ha4€HHE NEPUOJNIYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBS3b. BHUIbI XUMHUUYECKOW CBsI3M (KOBaJIEHTHAs
HEMoJISIpHAs U MOJsIpHAs, HOHHAs, MeTaJTn4eckas). MexaHu3Mbl 00pa3oBaHus KOBaJICHTHON
XUMUYECKOH CBs3M (OOMEHHBIM M JOHOPHO-AaKIENTOpPHBINH). BomopomHas  cBs3b.
BanentHOCTB. DntekTpooTpunarenbHOCTh. CTeneHp okuciieHns. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
cocTaBa BelllecTBa. THIbI KPUCTALTUYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT
THIA KPUCTAINYECKON PEIIETKH.

[TonsTue o nucnepcHbIX cucTteMax. ICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast
JI0JIs BEILIECTBA B pacTBOpE.

Knaccudpukanuss HeopraHudeckux coeauHeHuid. HomeHkmatypa HeopraHu4ecKuX
BELECTB. ['eHeTnyeckasl CBA3b HEOPTAaHMYECKUX BELIECTB, NMPUHAICKAMUX K PA3IMYHBIM

KjaccaM.



Xumnuaeckas peakius. Kimaccudukamuss XuMAYECKUX pEaKIuii B HEOPTaHUYECKON H
OpraHMYEeCKOM XUMHH. 3aKOH COXPAHEHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHUA U
MPEBPAIICHHS YHEPTUU TPU XUMHUUECKUX PEAKIIMSIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NHYHbIX GakTopoB. OOpaTUMBbIEC pEaKIUu.
Xumuueckoe paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSIHUE XMMHYECKOTO PABHOBECHSI.
[Tpunmun Jle [latense.

DnekTponauTrueckas qucconuanus. CUIbHBIC U C1a0ble AIeKTpouThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHas, IIETOUHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

ODKCIIEpUMEHTAIbHbIE METO/IbI U3YUEHUS BEILECTB U UX MIPEBPAILCHHI: JEMOHCTPALUS
tabmun «[leproguyueckast cucrema xumudeckux anemeHToB J[. M. MeHneneeBay, nu3ydcHue
MOJIeTIel KPHUCTAJUIMUECKUX PEHMIETOK, HAONIOJACHWE W ONMHCAHHWE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fio’KEeHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBHHM KaTalu3aTropa,
ONpENEICHUE Cpebl PAacCTBOPOB BEIIECTB C IOMOIIbI0 YHHBEPCAIBHOIO WHJIMUKATOPA,
peaKuu MOHHOTO OOMEHa), MPOBEJCHUE MPAKTUYECKOW paboThl «BiusiHHE pa3TUYHBIX
(haKTOpOB HA CKOPOCTh XUMHUYECKON PEaKIIHm.

PacuérHble 3agayn.

PacuéTel Mo ypaBHEHUSM XUMHUYECKMX PEaKLMil, B TOM YHUCJIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUS «MAcCOBasi A0JIsl BELIECTBAY.

Heopranunyeckasi Xumus

Hemeramnbl. [lonoxenue HemeramnoB B llepumommueckoil cucremMe XUMHUYECKUX
anemenToB [[. . MennaeneeBa 1 0COOCHHOCTH CTPOCHHsI aTOMOB. DU3MYECKHE CBOWMCTBA
HEMETAUIOB. AJUIOTpONHsS HEMETaIoB (Ha mpuMepe KHciIopona, cepel, ¢ochopa u
yriiepoa).

XUMHYECKUE CBOMCTBA BAXHEHIITUX HEMETAIJIOB (TaJIOTE€HOB, Cephl, a30T1a, docdopa,
yriaepoga W KpPEeMHHS) U HUX COEIUHEHUN (OKCHIOB, KHUCIOPOJCOJEPKAUIUX KHCIIOT,
BOJOPOJHBIX COEUHEHUM).

[IpuMeHeHre Ba)KHENILNX HEMETAUIOB U UX COCIUHEHUM.

Meramnel.  Ilonoxenune wetamwioB B llepuoandeckoid cucTteMe XUMHUYECKUX
anemenToB J[. 1. MenneneeBa. OCoOOCHHOCTH CTPOCHHS SJEKTPOHHBIX O0O0JIOYEK aTOMOB
MetaioB.  OOmme — ¢usmueckue  cBoiictBa  MetayioB.  CrulaBel  METalIOB.

DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUH METaJIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUMU, KalWi, KaJbIIMA, MarHui,
QTIOMUHUM, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O611me cocoObI moTyueHus! MeTaJIoB. [I[puMeHeHne MeTasioB B OBITY M TEXHHUKE.

DKCIEepUMEHTaIbHbIE METO/bl M3YyYEHMs] BEIIECTB M HUX MPEBpAIICHUI: H3ydeHUE
KoJuleKIMu «MeTalibl U CIUIaBb», 00paslloB HEMETAIJIOB, PEIICHHE SKCIIEPUMEHTATbHBIX
3ama4, HaONIO/lEHWEe U ONHCaHHE JEMOHCTPAIlMOHHBIX M  JIaOOPaTOPHBIX  OMIBITOB
(B3auMoJIeHiCTBHE THAPOKCHIA aTIOMUHMS C PACTBOPAMH KUCJIOT U IIEJIOUeH, KaueCTBEHHbBIE
peakly Ha KAaTUOHBI METAJIIOB).

PacuérHble 3agayn.

Pacuétel Macchl BenjecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOYKTOB PEAKIIMU, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Poner xumMum B oOecreuyeHWH JKOJOTHYECKOW, HSHEPreTHUYECKOW U  IHINECBOU
0€30MacHOCTH, Pa3BUTUU MeIUUUHBL. [IOHATHE O HAYYHBIX METOJaX TMO3HAHHS BEIIECTB U
XUMUYECKUX PEAKLIUN.

[IpencraBinenuss o0 OOIIMX HAyYHBIX MPUHIUNAX MPOMBIIUIEHHOTO MOJyYeHUs
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJTIOB: BaXKHEWINIHME CTPOUTEIbHBIE MaTEpHAaIbI,
KOHCTPYKLHOHHBIE MaTepUalibl, KPACKU, CTEKJIO, KepaMUKa, MaTepUalbl IJisl AJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEPAJIbHbIE y100pEHUsI.

XHUMHS U 310POBBE YEIOBEKA: IIpaBUila UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENApaTOB,
mpaBmia 0E30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XMMHUU B TTIOBCETHEBHOM JKHU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXNpeAMETHBIX CBsI3ed MpU HM3YYCHHH OOIIEH W HEOPTaHHMYECKOM
xumMun B 11 Kjacce OCYLIECTBIISETCS 4Yepe3 MCIOIb30BaHHE KaK OOIIUX €CTEeCTBEHHO-
Hay4HBIX MOHATUMN, TaK U MOHSATUH, SBISIOMIMXCA CUCTEMHBIMH JJIS OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO01re ecTecTBEHHO-HAY4YHbIE MOHATHS: Hay4yHBIH (DakT, rumoresa, 3aKOH, TEOPHS,
aHalnM3, CHHTE3, KiaccUHKalus, MEepUOJUYHOCTb, HAOMIOJEHHE, OSKCIEPUMEHT,

MOZACIIMPOBAHUC, UBMCPCHUC, SIBJICHUC.



®uznka: MaTepusi, YHEPrHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII,
paMOaKTUBHOCTh, MOJIEKYJla, JHEPreTHYEeCKH ypOBEHb, BEIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSHUE BEIIECTBa, (M3MUECKHE BEIWYMHBI W EAWHHIBI WX HW3MEpPEHUS,
CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHEpalbl, TOPHBIC TTOPOJIBI, ITOJIE3HBIE HCKOTIAEMEbIE, TOTLIUBO, PECYPCHI.

TexHonmorusi: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOACTBO
CTPOUTENbHBIX MaTepuaioB, CEJIbCKOXO03SUCTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIJIEHHOCTh, (apMaleBTUYeCcKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX
Mpenaparos, MIPOU3BOACTBO KOHCTPYKIHOHHBIX MaTepuaios, DIIEKTPOHHAS

MPOMBIINIJICHHOCTD, HAHOTCXHOJOI'NHU.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITIPOI'PAMMEBI 110 XMW HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBHI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOYyYarONTUMUCS
mporpaMM  cpemHero oomero oOpa3oBaHUS  (IMYHOCTHBIM, METAlpPEeIMETHBIM U
npeaMeTHbIM). HayuHo-MeToumueckoil OCHOBOM 1isl pa3pabOTKH MIIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHUS MPOTpaMM CpeJHEro oOuiero oopazoBaHus SBJISETCS CUCTEMHO-AESTETbHOCTHBIN
MOJXO/I.

B cootBercTBUHU C CUCTCMHO-ACATCIBHOCTHBIM IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHMS TpeaMeTa «XUMHS» Ha YpPOBHE CpEIHEro oOImero oopazoBaHUs
BbIJIEJICHBI CIIEYIOIINE COCTABIISAIOIINE:

OCO3HaHWE 00YYaIOMMMHUCS POCCUHUCKON TPaKIaHCKOW MICHTHYHOCTH — TOTOBHOCTH
K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTUA U CAMOOTIPE/ICIICHUIO;

HaJIM4Ynue€ MOTUBAIIUN K O6y‘IeHI/IIO;

L[EJICHANIPaBICHHOE pPa3BUTHUE BHYTPEHHUX YOEXKIEHUH JUYHOCTH Ha OCHOBE
KJTFOUYEBBIX IIEHHOCTEH M HCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTb W  CIIOCOOHOCTH  OOydYalomuXcsi PYKOBOACTBOBAaThCS B CBOEH
ACATCIIbBHOCTH HCHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, IMPUCYIIUMU HCHOCTHOﬁ CUCTEMC
XUMHUYECKOTO 00pa3oBaHUs;

HaJIMYUe MPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIENIU U
CTPOUTD JKU3HCHHBIC IJIAHBI.

JIngHoCTHEBIC PE3YyJIbTaTbl OCBOCHUA MNPCAMCTA «XuMUs» JOCTUTaOTCA B €AUHCTBC
y4eOHOM M BOCHUTATEIBHOM MEATEJIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJITYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH U HJeallaMHd POCCUICKOTO
TPa)XTaHCKOTO OOIIEeCTBA, MPUHATHIMH B OOIIECTBE HOpPMaMU M TIPaBUJIAMH TOBEACHUS,
CHOCOOCTBYIOIIUMHU  TIPOIECCaM  CaMOIIO3HAHUsS, CaMOPAa3BUTHS ¥  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTU 00YyYaIOIINXCS.

JImuHOCTHBIE ~ pe3yNbTaThl ~ OCBOGHHsS  mIpeaMera  «XHMHSD» — OTPa)KaroT
c(hOpPMHUPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUYECKOW NEATEIHHOCTH OOYyYarOIIUXCs

o peajin3anvu MpUHATHIX B O6H.I€CTB€ L[GHHOCTGI\/'I, B TOM 4YMCJIC B 4aCTH:



1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HAHUsA OOYyYaIOUUMHUCA CBOMX KOHCTHUTYIIMOHHBIX TIIpaB W OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U IIPABOMOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaxX U MpaBUIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEILHOCTH TPHU CO3JIaHUU YYEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX M TIO3HABATENBHBIX 3a/1ay, BBIMOJHEHUN XUMHYECKHX
AKCIEPUMEHTOB;

CITOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBI
JIPYTUX MPU aHATU3€ PA3TUIHBIX BUIOB yUeOHOM NEITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOU
XHMHU,

YBaXEHHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TECOPUHU M MPAKTHUYECKOTO MPUMEHECHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKH €CTh Pe3yJIbTaT JIUTEIBHBIX HAOTIOICHHIA,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MIOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W IMO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUH U TMOCIEIYIOIIEM aHaJIM3e
nH(pOpMaIUK O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CITOCOOHOCTH OIICHWBATh CHUTYallUM, CBS3aHHBIE C XHUMHYECKHMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEICHUE M MOCTYNKH CBOMX TOBAPHUILEH C MO3UIMN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 3J0pOBOTO M Oe30macHOro obpas3a KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOJTr0IeHHsT TIpaBUII OE30IIaCHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, MOBCETHEBHOM
YKW3HU U B TPYJIOBOM JIEATEIIBHOCTH;

MOHWMAHUS IIEHHOCTH MPaBWI WHAMBHIYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOTO

MOBEICHUS B CUTyalUsAX, YTPOKAIOIIMNX 3J0POBBIO U )KU3HH JIFOAEH;



OCO3HAHUS MOCJEICTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKON IESITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YaCcTHE B PEHICHUHM MPaKTUYECKHX 3a7ad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3yUYCHHIO MPO(eccHii pa3IMyHOro pojaa, B TOM YHCie Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUII 110 XUMUU;

YBa)XEHUSI K TPYLy, JIOJSIM TPyAa U pe3yjIbTaTaM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAJIbHOW TPAeKTOPUU OOpa30BaHMS,
Oyaymeii mnpodeccum W peanu3aluud COOCTBEHHBIX KM3HEHHBIX IUIAHOB C  y4&TOM
JTUYHOCTHBIX MHTEPECOB, CTOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) IKOJI0OrM4eCcKOro BOCIMTAHUSA:

HKOJIOTHUECKU  1I€JI€COO0pa3HOTr0 OTHOWIEHHS K TNPHUPOJAE, KaK HCTOUYHUKY
CYLLECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMAaHUA  TJ00ANbHOTO  XapakTepa JKOJOTMYECKUX  IpoOiieM,  BIUSHUS
HSKOHOMMYECKHUX MPOILIECCOB HA COCTOSHNUE MPUPOIHOM U COLIMAIbHOM Cpe/Ibl;

OCO3HAHMSI HEOOXOAMMOCTH WCHOJb30BAHUS JOCTHKCHUH XHMHUU JJIS pPELICHUs
BOIIPOCOB PAllMOHAIBLHOTO NIPUPOAOIIOJIb30BAHNUS;

AKTUBHOTO HEMPUSTUSA JEUCTBUM, NPUHOCAIIUX BpEI OKPYXKAIOIIEH NPUPOTHOMN
cpene, YyMEHHUS MPOrHO3MpPOBATh HEONArompUSATHBIE  OSKOJIOTHMYECKHE  IOCIEACTBHS
MpEANPUHUMAEMBIX ACUCTBUN U IIPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOTO JKOJIOTHYECKOTO MBIILIICHUS, YKOJIOTHUECKON KYJIbTYpPBI, OMBITA
NEeSTeIbHOCTH JKOJIOTMYECKO HAaINpaBICHHOCTH, YMEHHs PYKOBOJCTBOBATbCI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COLMAJIbHOM MpPAaKTHKE, CIIOCOOHOCTH U YMEHUS
aKTHUBHO MPOTUBOCTOSATH UJICOIOTUU XeMopoOoHu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHCIU(PUKUA XUMHH KaK HayKH, OCO3HaHUS €€ poiau B (OPMUPOBAHUU

pallMOHAJIBHOI'O  HAYYHOI'O  MBINUJICHUSA, CO3OaHUH  LEJIOCTHOrO MPCACTABJICHUA 00



OKPY’KalIlleM MHUPE KAaK O €IWHCTBE NPUPOAbI M 4YEJIIOBEKa, B MO3HAHWU NPUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu MpoodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0COOOW 3HAYUMOCTU XUMHH JIJISi COBPEMEHHOW IHUBUIIU3ALMU: B €€
I'YMaHHCTUYECKOI HAIpaBIEHHOCTH U BaXKHON POJIM B CO3/1aHUM HOBOI 0a3bl MaTepUaIbHOM
KyJbTYpBl, pPELIEHUU TJ00alIbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHUSA 4YelOBEYeCTBA —
CBIPbECBOM, HSHEPTeTHUYECKOM, TMHINEBOM W HSKOJOTUYECKOW OE€30MacHOCTH, B Pa3BUTHHU
MEIULUHBI, 00ECIIEUeHUH YCIOBHM YCIEUIHOTO TPYyJa U KOJOTHYECKH KOM(OPTHON KU3HH
Ka)KIIOro WieHa OO0IIEeCTBa;

€CTECTBEHHO-HAyYHONW TI'PaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJIy4yaeMble 3HAHUS
Ui aHanmu3a W OOBSCHEHUS SIBICHUN OKPYKAIOIIETO0 MHUpPAa W TMPOUCXOMAAIIUX B HEM
W3MCHEHUW, YMEHUs JellaTh OOOCHOBAaHHBIC 3aKIIIOUEHHUsT HAa OCHOBE HAay4YHBIX (DaKTOB U
MMEOIIMXCS TAaHHBIX C LEJbIO MMOJIYYEHNs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XMMUYECKUE 3HAHUS JI pelIeHUs
po0JIeM B pealibHBIX KU3HEHHBIX CHUTYAIUsX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUHW IO XUMHUU B COOTBETCTBUHU C IKU3HEHHBIMHU
MOTPEOHOCTAMHU;

UHTEpeca K OCOOEGHHOCTSAM TpyAa B Ppa3NUYHbIX cdepax mnpodeccuoHaTbHON

JCATCIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHble pe3yiabTaThl OCBOCHHUS y4eOHOro mpeamera «XUMHs» Ha ypOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAOT:

3HAYUMBIC TSI OPMHUPOBAHUST MUPOBO33PEHUST 00YUYAIOIINXCS MEXKIUCITUTUINHAPHBIC
(MexnpeaMeTHbIC) OOIIeHAayUHbIe TOHATHS, OTPa)KAIOIINE IETOCTHOCTh HAyYHOW KapTHUHBI
MHUpa U CeUn(UKY METOJ0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIECTBO, DHEPIHUs, SBJICHUE, IPOIECC, CHCTeMa, HAay4YHBIH (aKT, MPHHIMUI, THUIIOTE3a,

3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCIICJIOBAaHHUE, HAOIOJICHNE, U3MEPEHHUE, SKCIICPUMEHT U

Apyrue);



yHUBEpCaJbHble yueOHble JIeHCTBUS  (TIO3HaBaTelbHbIE, KOMMYHUKATHBHEIE,
peryisTuBHBIC), oOecreunBapIme QGopMUpOBaHWE (DYHKIIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIEHOW KOMITETEHIIMH 00yYaroIInXCs;

CHOCO6HOCTB O6y‘laIOH_[I/IXC}I HCIOJIb30BAThL OCBOCHHBIC MCKIUCHUIINIMHAPHBIC,
MHPOBO33PEHUYECKNE 3HAHUS W yHHUBEpCAlbHbIE Y4YeOHbIC NEWCTBUSA B IO3HABATEIbHOU W
COIIMAJIbHOW MPAKTHUKE.

MeTaHpe,Z[MeTHBIe PE3YJIbTAThl OTPAXKAIOT OBJIAACHUC YHHBCPCAJIbHBIMU y‘ICGHBIMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHHUKATUBHBIMU U PCTYJIITUBHBIMU ,Z[GI>'ICTBH$IMI/I.

OByageHne YHHBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AKTyaJIM3MPOBATh MPOOIEMy, BCECTOPOHHE €&
paccMaTpuBarTh;

OTIpEeIeNIATh 1IeNIN JIEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCIIOJI30BaTh MMPpHU OCBOCHUHN 3HaHUUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC TMIPHU3HAKU IOHATUH U YCTaHaBJIMBATh HUX B3aUMOCBA3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHITUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUM;

BbIOMpaTh OCHOBAHUSA M KPUTEPUHU JUIsl KIaCCU(PHUKAIMU BEUIECTB U XUMHYECKHX
peaKuuii;

YCTaHaBJIMBATb NPUYIHNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YHYACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHbIC, NEAYKTUBHbBIC, MO aHAJIOTHH),
BBISIBISITH ~ 3aKOHOMEPHOCTH M NPOTHUBOpPEYMS B  PACCMAaTPUBAEMBIX  SIBJICHHSX,
(GbOopMyJIUPOBATH BHIBOJIBI M 3aKITIOUCHHUS;

MNPpUMCHATH B HOPOHCCCC IIO3HAHUSA, HUCIOJB3YCMBIC B XUMHUHU CHMBOJIMYCCKUC
(3HAKOBBIE) MOJENH, MPEeoOpPa3OBbIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHUH 3HAK
(cumMBOJT) BJeMeHTa, XUMHUYecKas (opMyna, YpaBHCHHE XHMHYECKOW peakIuu — TpH
peIICHUA y‘IGGHBIX MMO3HABATCIIbHBIX W TMPAKTHYCCKUX 3aJiad, MNPUMCHATL HA3BAHHBIC
MOZCIIbHBIC MMPCACTABJIICHUA AJId BBIABIICHUA XaPAKTCPHBIX MMPU3HAKOB U3Yy4YaCMbIX BCUICCTB U
XUMHYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEN0BATEAbCKHE TeHCTBUSI:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUHOT'O MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKHHﬁ;



dbopMynupoBaTh LETU M 3aJaud HCCIIEIOBaHMS, HCIOIb30BaTh IOCTaBICHHbIE U
CaMOCTOSITENTLHO C(OPMYIMPOBAHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTa IO3HAHUSA U
OCHOBBI I @OpMHpOBaHI/IH THUIIOTE3bl TIO TMPOBCPKE IMPABUIIBHOCTHU BbICKA3bIBACMbBIX
CYKJICHU;

BJIa/IETh HAaBBIKAMHU CaMOCTOSITENIbHOTO IUIAHWPOBAHUS U MPOBEJCHUS YUYEHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTH YMEHHUs  HaOmogaTh 3a  XOJIOM  Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIUpOBaTh O0OOOLICHUS U BBIBOJBI
OTHOCUTCIIBHO JOCTOBCPHOCTH PC3YJIbTATOB MHCCICAOBAHUA, COCTABJIATH OGOCHOB&HHBIﬁ
OTUY€T O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKONW HCCIEAOBATEIIbCKON W MPOCKTHON IeATETHHOCTH,
MPOABJIATH CHOC06HOCTB U TOTOBHOCTbL K CaMOCTOSTCIBbHOMY IIOMCKY MCTOJOB PCHICHUSA
MPaKTUYCCKUX 3a/la4, MPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHMUA.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCA B PA3UYHBIX HCTOYHUKAX HHOpManuu (Hay4HO-TOMYyJspHas
TUTepaTypa XHMHUYECKOTO COJACpIKAaHMs, CIpaBOYHBICE TocoOws, pecypchl HHTepHETa),
aHAJTM3UPOBaTh MH(OPMAIMIO PA3TMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLIEHUBATh €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynHpoBaTh 3aMpochl U MPUMEHSITh Pa3IU4HbIe METOMbI NMPHU MOUCKE U 0TOOpe
nH(popManuy, HeOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 337124 OMPEAeIEHHOTO THIIA;

npuodperarhb OIIBIT HCIIO/IL30BaHUSA UH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (GopMy TpeACTaBiIeHUS HWH(popMauu
(cxemsl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

UCITIOJIb30BaTh HAyUYHBIA SI3IK B KayeCcTBE CpEACTBA NMpH paboTe ¢ XUMHUYECKOU
nHpopManuen: MPUMEHATh MEXIpeAMETHbIC ((U3MYECKHe M MaTeMaTHYeCKUe) 3HAKh |
CUMBOJIBI, (HOPMYJIIBI, a00OpEeBUATYPBI, HOMEHKJIATYPY;

HUCIIOJIB30BaTh N HpGOGp%OBBIBaTB 3HAKOBO-CUMBOJIMUCCKHUEC CPCACTBA HATTISIAHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYyXAaeMOW TeMbl B XOJ€ JAuajora W/uiu
IUCKYCCUM, BBICKAa3bIBaTh HJEH, (OPMYIHpPOBaTH CBOM NPEIOKEHHUS OTHOCUTEIHHO

BBITIOJIHEHUS TTPEIOKEHHOM 3a/1a4u;



BBICTYHaTh C TpPEe3CHTAllMedl  pe3yNbTaToB MO3HABATEIbHOW  JIEATEIHHOCTH,
MOJTYYEHHBIX CAaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAaMH TIPH BBIIOJIHECHHU
XMUMHUYECKOTO SKCIIEPUMEHTA, TPAKTUYECKON PaOOTHI 110 UCCIIETOBAHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, peain3aluu yY4eOHOro IMpoekTa M (OpMyJIHMpOBaTh BBIBOJABI IO pPE3yJIbTaTam
NPOBEAEHHBIX UCCIIEIOBAHUH MTyTEM COTJIACOBAHMS MO3UIMH B XoJe 0OCYXIeHHS U 0OMEeHa
MHEHUSIMH.

OBilajieHNe YHHBEPCAIbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMU:

CaMOCTOSITENIFHO ~ TUIAHUPOBaTb M OCYILECTBJIATH  CBOIO  IO3HABATEIbHYIO
JEATeNbHOCTD, ONpeneNnss e Henr U 3aJadl, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBATh NPEATaraéMblii aJrOpPUTM JCHCTBUM TPH BBINOJHCHUH YYEOHBIX U
HCCIIEeIOBAaTEIbCKUX 3a]ad, BbIOMpaTh HauOonee 3((EeKTUBHBIA CHOCO0 UX pEleHHs ¢
y4€TOM TOJTYYECHHUSI HOBBIX 3HAaHUH O BELIECTBAX U XUMUYECKUX PEAKIIHUIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JEATENIPHOCTH Ha OCHOBE CaMOaHalu3a M

CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca «OpraHuveckasi XuMuUsD) OTPaXKaloT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKON COCTaBISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SIBIEHUI HPUPOIBI, B (POPMHUpPOBAHUU
MBILIUICHUS. U KYJIbTYPBI JUYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM IS
pelIeHrs TMPAKTUYECKUX 3a7a4 W DKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIaJICHUE CHUCTEMON XMMHYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraollne
MOHATHS (XMMHYECKUH DJIEMEHT, aToM, OJJIEKTpOHHas 000J0YKka aroma, MOJIEKya,
BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XHMHUYECKass CBs3b, CTPYKTypHas Qopmya
(pa3BépHyTasi M COKpaIéHHAasi), MOJIb, MOJISIpPHAsT Macca, MOJSAPHBIA OOBEM, YTIEPOIHBIN
CKeJleT, (PyHKUMOHAIbHAs TpPYIa, pagukal, U30MEpHUs, U30MEpPbI, TOMOJOTHYECKUI psiI,
TOMOJIOTH, yTJIEBOJIOPOIBI, KUCIOPO M a30TCOAEPKAIINE COSTUHEHHS, MOHOMED, TIOJTUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPHUH W 3aKOHBI (Teopus



CTpOeHHUsI opraHuyeckux BemiecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHH SI3bIK XMUMHH; MHUPOBO33PEHUECKUE 3HAHUS, JISKAILIUE B
OCHOBE TIOHUMaHUsI IPUIMHHOCTU M CUCTEMHOCTH XUMHUUYECKUX SIBIICHUH, (PAKTOIOTHIECKUE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU M OE30MACHOM HCIIOJNH30BAHUH BaXKHEHIIINX
OpPraHMYECKUX BEILECTB B OBITY U MPAKTHUECKOHN €ATEeIbHOCTH YEJIOBEKa;

cOpPMUPOBAHHOCT, ~ YMEHUW  BBIABJIATh  XapaKTEpHblE MPU3HAKU  MOHSITHH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOIINE MOHSTUS TPU OMHCAHHUH
COCTaBa, CTPOCHUS U IIPEBPALLECHUNM OPTaHUYECKUX COCAUHEHUN;

c(OpPMUPOBAHHOCTh ~YMEHUU  HCIIOJIb30BATh  XUMHYECKYIO  CHMBOJHMKY  JJIsi
COCTABJICHHSI MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiEéHHOW) GopMyIT
OpPraHMYECKUX BEHIECTB W YPaBHCHHH XHMHUYECKUX PEaKIMii, H3rOoTaBIMBATh MOJAEIHU
MOJIEKYJ OPraHMYECKUX BEIIECTB /ISl UJUTFOCTPAIIUU UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHS;

c(OpPMUPOBAHHOCTh ~ YMEHHMIl  yCTaHABIMBAaTh  MPUHAJIEKHOCTh  H3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K OMpPENeIEHHOMY KIACCy/TpyIIe
COeTMHEHU I (YyrmeBomopopsl, KHCIIOPOJT u a30TcojepKaIIne COCTMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHS), JlaBaTh MM Ha3BaHHUS [0 CHCTEMaTHYeCKOH
nomenkiarype (IUPAC), a Takke NTpPUBOAWTH TPHUBUAIBHBIC HA3BaHUS OTIEIBHBIX
OpPraHUYECKUX BEUIECTB (ITHUIICH, MIPONMUIICH, allETUIICH, STUJICHIINKOIb, TIUIEPUH, (EHOI,
dbopManpaerua, aneradbACTHA, MypaBbUHAS KHCIOTA, YKCyCHas KHCJIOTa, OJICHHOBAs
KHCIIOTa, CTEApUHOBAs KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, [eJITI0103a, TJIULKH);

c(OpPMUPOBAHHOCTh YMEHHS OMPEIENIATh BUABl XUMUUYECKOU CBSI3U B OpraHUYECKHX
COCIMHEHUSX (OAUHAPHBIC U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHUS MMPUMEHSTH MOJOKEHHUS TEOPHH CTPOCHUS OPTraHMYECKUX
BemecTB A. M. ByTiepoBa miis 00bsiCHEHNS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh yYMEHUU XapaKTePU30BaTh COCTaB, CTpPOEHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA TUIWYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB OpPraHUYECKHX
BEIIECTB (METaH, dTaH, ATWJICH, NMPOMWICH, aleTwieH, OyraaueH-1,3, MetunOyranuen-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, IIULEPHH, (DEHOI, alleTalbAEeTHA, MypaBbUHAs U

YKCYCHasi KHUCJIOTBI, TIJIIOKO3a, Kpaxmaj, IeJUII0JI03a, aMUHOYKCYyCHasi KHCJIO0Ta),



WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXJIy HHMHM YpPaBHEHHUSMU COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIHi ¢ UCTIOJIB30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh MCTOYHHKH YTIEBOIAOPOIAHOTO ChHIPhS
(He(Th, MPUPOIHBIN Ta3, Yrojib), CIIOCOOBI UX MEpepadOTKH U MPAKTUUYECKOE MPUMEHEHHE
MPOIYKTOB MepepaboOTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIEHUS MO XMMHYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEILECTBA MJIM MPOAYKTA PEAKLIUU MO W3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh yYMEHUH BJIAJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX METOJaX
HAyYHOTO T[O3HAHUS, HUCMHOJb3YEMBIX B XHMHUU TPU H3YYEHHHU BEUIECTB U XUMHYECKHX
ABNCHUA (HAOMIOZCHUE, W3MEPEHUe, SKCIEPUMEHT, MOJICIUPOBAHKE), HCIIOIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHWUS MJI1 TPUHATHS PEUICHHH B KOHKPETHBIX >KH3HECHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHUEM;

c(OpMUPOBAHHOCTh, YMEHHUH COONIOATh MpaBWJA TMOJB30BAHUA XUMHYECKOU
MOCy10i 1 1abopaTopHBIM 000PYIOBaHUEM, A TaK)Ke MpaBuiIa OOpalleHHus C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKLHUSMH 10 BHIITOTHEHHUIO JTA00OPATOPHBIX XUMHUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUM 3KCIEPUMEHT
(mpeBpallleHus OPraHUMYECKUX BEIECTB MpPU HArpeBaHUU, MOTY4YEHHE STHIICHA U U3yueHUE
€ro CBOWCTB, KaYECTBEHHBIC PEAKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OeIKOB Mpu
HarpeBaHWH, IIBETHBIE pEAKIUU OEIKOB) B COOTBETCTBHHM C TMPaBUJIAMH TEXHHKHU
0e30macHOCTH TPU  OOpaIllleHWH C BeIIecTBaMU H J1abOpaTOpHBIM  00OPYyIOBAaHHEM,
MPENCTaBIATh PE3yJbTaThl XUMHUYECKOTO OJKCHepUMeHTa B ¢GopMe 3amucH ypaBHEHUU
COOTBETCTBYIOLIMX pPeakuii 1 HOpMyTUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTUYECKH  aHAIM3HPOBATh  XMUMHUYECKYIO
nH(pOpMaIHIO, TOJYYaeMyI0 W3 Pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOW HWH(MOpMAaIUH,
WNHuTtepHer u apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpaBUiIa 3KOJOTMUYECKH IEJIecO00pa3HOro
MOBEJCHHUSI B OBITY W TPYAOBOM AEATENBHOCTH B LENAX COXPAHEHHsS] CBOETO 3I0POBbS H
OKpYKalolllell MNpPUPOJHONW Cpelbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBUA Ha JKHUBBIE
OpraHu3MBbl OIpeNeIEHHBIX OpPraHMYECKUX BEUIECTB, NMOHMMas cmbica mokazarens [1/K,
MOSICHATh Ha TIpHUMEpax CHOCOObl YMEHBIICHHUS U TPEAOTBPAIICHUS HMX BPEIHOTO

BO3H€ﬁCTBHH Ha OpraHu3M 4CJIOBCKaA,



Il O0ydJalImMXcs ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMH — 3JIOPOBBSI:  YMCHHE
MIPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHHUS BEIIECTB U XUMHUYECKUX
SIBIICHHI;

JUISL CJIETIBIX M CIA0OBUISMIIMX OOYYArOMIMXCS: YMEHHE HCIIONB30BaTh pelbedHO-

TOYCUHYIO cucTeMy obo3Hauenwuii JI. bpains ais 3anucu XuMu4aeckux GopMyIt.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh TPEICTABICHUN: O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpA, POJM XMMHUU B MO3HAHWUU SIBICHUN TPUPOJIBI, B (OpMHpPOBAHUU
MBIIUICHUS] U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN st
pelleHrs MPaKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BJIAJICHUE CUCTEMOW XMMHYECKMX 3HAHHM, KOTOPAsl BKIIKOYAET: OCHOBOIIOJArAOIINE
NOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JeKTPOHHbIC OPOUTAIN ATOMOB,
WOH, MOJEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb
OKHUCJICHUS, XUMHUYecKass CBs3b (KOBaJCHTHAs, HWOHHAs, METaJUIMYECKas, BOJOPOJHAs),
KPUCTAJUIMYECKAasT pEmETKA, TUIBI XUMHUYECKHX pEaklLMi, pacTBOp, dSJIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, MIEKTPOIUTUYECKAs TUCCOLNALINSL, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM  peaklMH, XHUMHUYECKO€ paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON Juccouranuu, nepuoaudeckuit 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUsI MACCHI BEILIECTB, 3AKOH COXPAHEHUS U NMPEBPALLCHUS YHEPTUM NPU XUMHUUECKUX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XMUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalyre B OCHOBE IOHMMAHMS IPUYUHHOCTM WM CUCTEMHOCTHM XWMHYECKHMX SIBJICHUU,
(dakToNormuecKkue CBEACHHS O CBOWCTBaX, COCTaBe, TMOJIYYCHHHM U OE30MacHOM
WCIOJIb30BAHUM BAKHEHIIMX HEOPTraHWYECKHX BEHIECTB B OBITY W MPAKTUYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCT, ~YMEHUW  BBISBJIATH  XapaKTEpHblE MPU3HAKK  TOHSITHH,
YCTaHABJIMBATh X B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS MPU ONKMCAHUU

HEOPraHUYECKHUX BEILECTB U UX IIPEBPALLCHMUI;



c(OpPMHUPOBAHHOCTh ~YMEHUU  HCIIOJIb30BATh  XUMHYECKYIO CHMBOJHMKY  JJIsi
cocTaBieHHUs] (OpMyJ BEIIECTB U YpPaBHEHUH XMMHMUYECKHUX PEaKLIHH, CHUCTEeMAaTHYECKYIO
Homenknarypy (IUPAC) u tpuBHanbHbIe Ha3BaHHUS OTAEIbHBIX HEOPraHMYECKUX BEILIECTB
(yrapHslii Ta3, yIrJIeKUCIbIA Ta3, aMMHaK, raiméHasi U3BeCTb, HeralméHas U3BECTb, TUTHEBAS
coJia, MUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHMI OMNpEeNeNaTh BaJ€HTHOCTb W CTENEHb OKHCIEHUs
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PAa3JIUYHOrO0 COCTaBa, BHUJ XHMHYECKOW CBS3HU
(KoBasieHTHAs, MOHHAS, METAJJTINYECKAsl, BOJOPOHAs) B COEIMHEHUSX, TUIl KPUCTAITMYECKOM
pEemIETKH KOHKPETHOTO BellecTBa (aTOMHasi, MOJEKYJsSpHasi, HOHHAas, MeTajindyeckKasi),
XapakTep cpeibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCAMHEHUN;

c()OPMUPOBAHHOCTh YMEHHI yCTaHABIWBATh MPUHANICIKHOCTh HEOPraHUYECKHX
BEIIECTB [0 UX COCTaBY K OMPEICIEHHOMY KJIAcCy/TpyIIe COSAMHEHUN (MPOCThIE BEIIECTBA
— METaJUIbl U HEMETaJLIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THIPOKCUIbI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHMM paCKpbIBaTh CMBICH mepuoaudeckoro 3akona J[. U.
MenzaeneeBa © JEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepU30BaTh »JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3JIeMEHTOB 1—4 mepuonos [lepmoandeckoil cHCTEMBl XUMHYECKUX 3JIEMEHTOB
J. W. MenneneeBa, UCHONB3Ysl TMOHATUS «S-, P-, d-DJIEKTPOHHBIE OpOUTAIMY,
«QHEPTreTUYECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHUYECKUX
AJIEMEHTOB W HX COCIMHEHUWW Mo mnepuoaamM u rpynnam llepmoamdeckoid cucTeMbl
xuMudeckux dyemenToB 1. Y. Menaeneena;

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBAa HEOPTraHUYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJIYy HEOPraHMYECKMMHU BEIIECTBAMU C IOMOIIBIO YPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c()OPMUPOBAHHOCTh ~ YMEHHS  KIACCU(PUIIUPOBATh XUMHUYECKHE pEaKIHH IO
pPa3NUYHBIM TMPU3HAKaM (YUCITYy W COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY 3(hdexTy
peaKuuy, W3MEHEHUIO CTETEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH peaklWd, Y4acTHUIO

KaTaJln3aTopa);



C(OPMHUPOBAHHOCTh YMEHHMH COCTaBJIATh YPABHEHUS PEAKLMH pa3IUYHBIX THUIIOB,
MIOJIHBIE U COKpAIEHHBIE YPABHEHUS PEAaKLUi MOHHOrO OOMEHa, y4MThbIBasl yCIOBHA, IpU
KOTOPBIX 3TH PEAKIIMU UIYT J0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLIUH, MMOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACO3HAaBaTh OIBITHBIM IYyTEM HOHBI,
IPUCYTCTBYIOIME B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEILECTB;

c(OpMHPOBAHHOCTD YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUil MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOrO OajaHca 3TUX
peakuuii;

C(OPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOH
peakiMu OT pa3IMyYHBIX (HAaKTOPOB; XapakTep CMEUICHUS XHMHUYECKOTO PAaBHOBECHS B
3aBHCHMOCTH OT BHENIHETo Bo3neicTBus (mpuHiun Jle [laTense);

Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BATh XUMUYECKHE IPOLECCHI, JeKallue B
OCHOBE  IPOMBIIUIEHHOTO  MOJYYEHHS  CEpPHOM  KHCIOThl, aMMHMaka, a TaKxke
c(OPMHUPOBAHHOCTh TPEACTaBICHUI 00 OOIMIMX HAYYHBIX MPUHIMIAX W 3KOJIOTMYECKHX
npobIeMax XUMHUECKOTO MTPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYMCICHHUS C HCIOJIb30BAHUEM MOHATHUSA
«MaccoBasi JI0Jsl BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHWH ra3oB IPU XUMHUYECKUX
peaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W1 00bEMY OJHOTO U3 YYACTBYIOLIUX B PEaKIIUH BEILECTB, TEIJIOBOro 3(pdekTa peakuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

C(OPMHUPOBAHHOCTh yYMEHUH COOMIOJATh IMpaBUiIa IOJB30BAaHUS XUMHUYECKOU
MOCy10i 1 1abopaTopHBIM 000PYIOBAHUEM, a TaK)Ke MpaBuiIa 0OpalleHHus C BEIIECTBAMU B
COOTBETCTBHH C MHCTPYKLHUSMH 10 BHIIIOTHEHHUIO JTA00OPATOPHBIX XUMHUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH NJIAHUPOBATh U BBIMOIHATE XUMHUYECKUI AKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOAOPOAA B NPUCYTCTBUHU KaTaaM3aTOPa, OIpPENENICHHE CPe.bl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, BIUSHUE Pa3IHYHBIX
(akTOpOB HA CKOPOCTh XMMHUYECKOH pEaKLMH, PeaklUd HOHHOTO OOMEHA, KauyeCTBEHHBIC
peaknuu Ha cyiabdar-, kapOOHaT- M XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHMs, peEIIeHue
HKCHEPUMEHTANbHBIX 3a4ad 1o TeMaMm «Metamis» U «Hemerannsl») B COOTBETCTBHU ¢
NpaBUJIaMU TEXHUKH O€30MacCHOCTHM NpU OOpalleHHMH C BEUIECTBAMU U J1a0OpPaTOPHBIM

000pyI0BaHUEM, TPEACTABIATh PE3yIbTaThl XUMHUUECKOTO HKCIEpUMEHTa B (hopMme 3ammcu



YpPaBHEHUI COOTBETCTBYIOUIMX peakiuuii U (OopMylIHpOBaTh BBIBOABI HAa OCHOBE ATHX
pe3yJIbTaTOB;

cOPMUPOBAHHOCTh ~ yYMEHHA  KPUTHYECKH  AQHAIU3HPOBATh  XHUMHUYECKYIO
nH(OPMAIIHIO, TIONYYaeMYyI0 M3 Pa3HBIX UCTOYHHKOB (CpPEeICTBa MacCOBOW KOMMYHHUKAIIUH,
WNuTepHer u apyrux);

c(hopMUPOBAHHOCTh YMEHHU COOJIO/IAaTh TMpaBUjIa KOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW JAEATEIHLHOCTH B IIENSAX COXPAHEHHSI CBOETO 3/J0POBbS U
OKpYXKarolllel MNPUPOJHOW Cpelbl, OCO3HAaBaTh OMNACHOCTb BO3JCHCTBUSA HA JKHUBBIE
OpraHM3Mbl ONpPENENEHHBIX BELIECTB, MOHMMAas cMbicn mokasarens [IJIK, moscusaTe Ha
mpUMepax CrocoObl yMEHbIIEHUS W TPEAOTBpAIllEHUsT HMX BPEAHOIO BO3JIEHCTBUS Ha
OpraHH3M YeIOBEKa,

Uisi  O0ydYalomuXcsi C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH ~ 3JI0POBBS:  YMCHHE
MPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHMS BELIECTB M XUMHYECKHX
SIBIICHHI,

JUISL CJICTIBIX M CIA0OBUISMIIMX OOYYArOIIMXCS: YMEHHE HCIIONB30BaTh pPelbedHO-

TOUeUHyI0 cucreMy oOo3HaueHuit JI. bBpaitng s 3amucu  XuMudeckux  (Gopmyd.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
HauMeHoBaHME KoandyecTBo yacoB

Ne DyiekTpoHHbIe (HUPPOBLIE)
pa3ie/ioB U TEM KonTpoJsbHbIe IIpakTHyeckue

n/n Bcero 00paszoBaTe/bHBIE PecypChl
NporpaMmel padoThI padoThI

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMUH

[Ipenmer
OpraHNYEeCKOU
xumuu. Teopus
11 CTPOEHHUS 3
OpraHUYECKUX
coenuHeHu A. M.
byrtneposa

Hroro no pazneny 3

Paznen 2. YraeBoaopoabt

[Ipenenbusie
2.1 YIJIEBOJOPOABI — 2
AJIKAHBI

Henpenensueie
YIJIEBOJOPOABL:
2.2 aJIKEHBI, 6 1
aJIKa/INEHBI,
AJIKUHBI

2.3 Apomarnyeckue 2




YIJIEBOAOPObI

[Ipupoansie
HCTOYHHNKHN

2.4 3 1
YTJIEBOIOPOAOB U

uX nepepadoTka

Nroro no pazgeny 13

Paznen 3. Kuciopoacoaep:xkaniue opranniecKue coeTUHEeHNs

3.1 Cruptel. denon 3
ANLOErune!.

39 KapGonoBsie 7
KHUCJIOTBI.

CnoxHbIe 3(hUpbI

3.3 VriaeBoasl 3 1

Hroro no pazgeny 13

Pasznen 4. A3oTcoaepxainiue OpraHnyecKkue coeTuHeHus

AMUHEL
4.1 AMHUHOKHUCIIOTHI. 3
benkn
Hroro no pazgeny 3

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

ITmacTmaccsl.
51 2
Kayuyku. Bonoxna

Nroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB 110
I[TPOIT'PAMME

34




11 KUIIACC

HauMeHOBaHHE KoandyecTBO 9acoB
Ne DJIeKTpOHHbIe (LM (pOoBbIE)
Pa3ieioB H TEM KonTtpoabHsbie IIpakTH4eckne
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmMbl padoThbI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
Ilepunoanueckas
1.1 P 3
cucremMa
XUMUYECKHUX
sanemenTos /JI. M.
Menpeneena
Crpoenue BelecTna.
1.2 Mmuoroo0pa3ue 4
BEILIECTB
XuMHu4eckue
1.3 6 1
peakiuu
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertainbl 1
2.2 Hemerams 1
Cas13b
2.3 2

HCOPTaHUYCCKUX U




OpraHMYECKHUX

BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XuMUs ¥ )KU3Hb 4
Nroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

~~

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannyeckoi
XUMUH, €€ BOBHUKHOBEHUE,
PAa3BUTUC U 3HAYCHUC

Teopust ctpoeHus
OPraHUYEeCKUX COCTUMHEHUHN
A. M. Bytneposa, eé
OCHOBHBIC ITOJIOXKCHUA

[Ipencrasienue o
Kiaccuukanum
OpPTraHUYECKHUX BEIIECTB.
Howmenkiarypa
(cucremaTuydeckas) u
TpI/IBI/IaJ'H:HBIe Ha3BaHUA
OpI‘aHI/IquKI/IX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
AJIKaHOB




AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTHUJIEH U IPONUJIEH —
[IPOCTEUILINE TPEACTAaBUTEIN
AJIKCHOB

[TpakTruueckas pabora Ne 1.
«Tomyuenue sTuneHa u
W3y4YEHHUE Er0 CBOMCTB)

Ankanuensl. byranuen-1,3 u
MeTunoyTaaueH-1,3.
[TonyuyeHue CHHTETUYECKOTO
Kay4yyKa U pe3UHbI

10

AJNKUHBIL: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUU PSI.
AneTuieH — npocTeimmi
MPEACTABUTENb AIKHHOB

11

Bpruncnenus no ypaBHeHUIO
XUMHYECKOW peaKkun

12

ApeHbI: 6EH30JT U TOJTYOI.
TOKCMYHOCTH apeHOB

13

I'eneTmueckas CBA3b
YTJIEBOJIOPOIOB,
MIPUHAISKANTUX K
Pa3IMYHBIM KJlaccam

14

[IpupoaHbie ICTOYHUKHI




YIJIEBOJOPOAOB: IIPUPOAHBIN
ra3 " MOIMyTHbIE He(PTSIHbIC
rassl, He)Th ¥ IPOIYKTHI €&
nepepadoTKu

15

[IpuponHbIE HCTOYHUKHU
YIJIEBOJOPOAOB: IIPUPOIHBIN
ra3 v MONyTHbIE HEPTIHbIE
rassl, HeTh ¥ IPOJYKTHI €&
nepepadoTKH

16

KonTtponsHas padora o
pazzeny «YTIeBOAOpOIbD»

17

HpeﬂeHBHble OAHOATOMHBIC
CIIUPTHI: MCTAHOJI U 3TAHOJI.
Bonoponnas cBs3b

18

MHOroaTroMHBbIE CIIUPTHL:
STUJICHTIIMKOJIb U TIIULEPUH

19

DEeHO: CTPOEHUE MOJIEKYJIBI,
¢du3nUeckre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHHUE

20

Anpaeruapl: popmManbaeTru
U aneTanbaerug. AeTon

21

OHOOCHOBHEIC MTPE/IEITEHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCyCHasI

22

[IpaxkTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa




YKCYCHOM KHCIIOTBD»

23

CreapuHOBas M OJICMHOBAs
KHUCJIOTHI, KaK
IIPEJICTAaBUTENN BBICILINX
KapOOHOBBIX KHCIIOT

24

Mpbu1a Kak coi BBICIIHX
KapOOHOBBIX KHCIIOT, UX
MOIOIIee ACUCTBUE

25

CnoxHbIe 3(DUPHI KaK
IIPOU3BOIHBIE KAPOOHOBBIX
KHUCJHOT. ['MapOoIIn3 CI0KHBIX

3pupoB

26

Kupsl: runponus,
pUMEHEHHE,
Ouosornyeckas poib KHPOB

27

YrneBoasl: coCcTaB,
Kiaccuukanms.
Baxuneimue npeacTaBuTeNu:
TIII0K03a, PpyKTO3a,
caxaposa

28

Kpaxmain u nemnono3a kak
HPHUPOIHBIE ITOTUMEPEI

29

KoHnTtposbHas padoTa mo
pazaeny
«Kucnopoacoaepxaine
OpPTaHUYECKUE COCTUHEHUS




30 AMMHBI: METHJIAMHUH U

AHUJIUH

AMMHOKHCIIOTBI KaK
amQoTepHbIe OpPraHuvYeCcKHe
31 | coeaguHeHwHs, UX
OMOJIOrHMYeCKOE 3HAUCHHE.
IMenTnaer

benku xak npupoaHble
32 | BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS

OCHOBHBIC TIOHSTHS XUMHH
33 | BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN

OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX

coeguHeHui. ITmacTmaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KUIIACC

Nu

~~

Tema ypoka

KounuyecTBO 4acoB

KoHTpoJbLHBIE
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
H3yYeHust

JIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIeMEHT. ATOM.
DneKkTpoHHas KOHPUTyparus
aToOMOB

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
XHMHYECKUX djieMeHToB /1. U.
MenpeneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKHX JJIEMEHTOB U
UX COCIMHEHMH 110 IpyInaM u
nepuoaaM. 3HaUeHUE
MEPUOINYECKOT0 3aKOHA U
CUCTEMBbI XUMHUUYECKHUX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHHI
HayKH

Crpoenue BemiecTBa. XuMUuecKast
CBSI3b, €€ BUBI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.




Bonopoanas cBsa3b

BanentHOoCTb.
DNEeKTPOOTPULIATETEHOCTD.
Crenenp okuciieHus. Bemecrpa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

IlonsiTHE O IMCHIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOIUIOUIHBIE
pactBopbl. MaccoBas 101
BEILECTBA B pacTBOpE

Krnaccudukanus 1 HOMEHKIAaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBs3b
HEOPraHWYECKUX BEILECTB,
Pa3INYHBIX KJIACCOB

Knaccuukanus XuMu4eckux
peakuuil B HEOPraHU4eCKOu 1
OpPraHMYECKON XUMHUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHCHMsS U IPEBPALICHUS
SHEPrUU NPU XUMHYECKUX
peaknuax

CxkopocTts peakiuu. O6paTumbie
peakuun. XuMHU4YECKOe
paBHOBecHE

10

[TpaxTrueckas padora Ne 1.




«Bnusiaue pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTb XUMHUYECKOU
peaxuum»

11

DNEeKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOJIOpOTHOM Toka3atene (PH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponn3 opraHnyecKux
Y HEOPTaHUYECKHUX BEIIECTB

12

OKuCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIIH.
[TonsiTue 06 mekTpoM3e
pacIiaBoB U pacTBOPOB CoJieit

13

KonrtponsHast pabota no pasuerny
«Teopernyeckre OCHOBBI XUMHUN

14

Mertanniel, UX IMOJIOKEHHUE B
Ilepuonnueckoii cucreme
XUMHYECKUX deMeHTOoB JI. 1.
MeHnneneeBa 1 0COOEHHOCTH
cTpoeHus aroMoB. O01IHe
(hU3MYEeCKre CBONCTBAa METAJIIIOB

15

CmiaBbl METaJLIOB.
DIIEKTPOXUMUYECKUH P
HanpsH>KEHUHA METaJJIOB

16

XUMHYECKHE CBOMCTBA
BOKHEUIIINX METAILIOB (HATPHH,




Kalui, KaJlblui, MarHHui,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMHYECKHE CBOMCTBA XPOMA,
MEIU U UX COSAMHECHUM

18

XUMUUYeCcKre CBOMCTBA IUHKA,
JKeJie3a U UX COeIUHEHUN

19

[TpaxTrueckas padota Ne 2.
"Pemenue s3KcriepuMeHTaIbHbBIX
3aza4 o reme «MeTtauipl»"

20

Hemertamipl, BX HOJIOKEHHE B
[Tepuonuueckoit cucreme
XHMHYECKUX djieMeHToB /I, U.
MeHnneneeBa 1 0COOEHHOCTH
CTPOECHHS aTOMOB

21

duznyecKkue CBOMCTBA
HEMETAJIOB. AJUIOTPONUS
HEMETaJIOB (Ha IIpuUMepe
KHCIIOpo/a, cephl, hocdhopa u
yriaepoza)

22

XUMHUYEeCKHe CBOMCTBA rajoreHOB,
CEphl U UX COCTMHEHUI

23

XUMHU4YecKre CBOMCTBA a30Ta,
dbocdopa u ux coeTMHCHUI

24

XUMHUYECKHE CBOMCTBA yIJIEPOIa,
KPEMHUS U UX COCTUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX




HEMCTAIJIOB U UX COGI[I/IHGHI/II\/'I

26

O0001IeHrEe U CUCTEMAaTU3 AN
3HaHUM 110 Teme «HeMeTranably.
Brruucnenust no ypaBHEHUSIM
XUMHYECKUX PEAKIUI U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«Pemenue 3KCIepUMEHTATBHBIX
3aga4 no reMe "Hemeramin"»

28

KontponbHas paboTa mo TeMam
«Mertamae»y u «HemeTamiesn)

29

Heopranmueckue u opraHndecKue
KHCIO0THL. Heopranndeckue u
OpPraHUYeCKHUEe OCHOBAHUS

30

AMdoTepHbIC HEOPTaHUYECKUE U
OpraHUYECKUE COCTMHEHUSI.
I'enermueckas CBA3b
HeOpFaHI/I‘-IGCKI/IX n OpFaHI/I‘IeCKI/IX
BCIIECTB

31

Ponb xumun B obecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBOW O€30MacHOCTH, Pa3BUTHUH
MEULIUHBI

32

[Ipeacrasnenus 06 oOmuUx
HAyYHBIX TPHHIIAITAX
HpOMBIH_UIGHHOI‘O HOJ'Iy‘-IeHI/IH




BAKHEUIIINX BEIIECTB

UYenoBek B MUpE BEIIECTB U

33 1
MaTepuasoB

34 | Xwumus u 310pOBbE YETOBEKA 1

OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

* Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I., AkunoHepHOe 00111eCTBO
«3marensbcTBO «IIpocBenenuney

Xumws, 11 knace/ Pyasutuc I'.E., ®enpaman @.I., Akinoneproe obdmectBo «3marenscTBo

«IIpocsenienue»

METOJAUYECKUE MATEPHUAJIbI JIS1 YUUTEJISA
l'apa H. H.

Xumus. Ypoku B 10 kiacce : yue0. mocodue s
obmeoOpasosar. opranuzanwii / H. H. I'apa. — 2-e u3n.,
nepepad. — M. : [IpocBenienune

l'apa H. H.

Xumus. Ypoku B 11 knacce : yue0. mocodue s
obmeoOpasosar. opranuzanwii / H. H. I'apa. — 2-e u3n.,

nepepad. — M. : [IpocBenienune

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas anekTpoHHas 1mikoda - https://resh.edu.ru/subject/29/
PIIOKOMUT - https://do2.rcokoit.ru/

MarepnanbHO-TeXHH4YeCKOe o0ecneyeHue

Ha0op no po6oToTrexHuke i KOHCTPYHPOBAHUS M IPOrPAMMHMPOBAaHNS HAYAJIbHOI0
ypoBHsi: PoGoToTexHuYeckue MoaAy/au B 4-X pPasHbIX MOAU(PUKAIHAX
Oo0pa3oBaTe/ibHbII KOMILIEKT HA 0a3e y4eOHOr0 MAHUIYJIATOPA
MHOT0()YHKIIMOHAJIBHbIN HACTOJIbHBIH MAHUILYJATOP ¢ KOMILUIEKTOM CMEHHBIX
patoyuX HHCTPYMEHTOB; HAJIH4YHe BO3MOKHOCTH IepeMelleHus] MPeJIMeTOB,
TPeXMEPHOM Me4YaTH, Ja3epHoil IPABUPOBKH, NMCbMA U PUCOBAHUS
Oo0pa3oBaTte/ibHbII PO0OTOTEXHUYECKH MOAYJIb «ba30oBblil ypoBeHb», KommiiekT aist

cOOpPKH 3aXBATHOI'0 YCTPOICTBA, BKIIOYAKNIINI B ce0s CXBAT MAHHUIYJISITOPA,



KOMILJIEKT 3y04aThIX KoJec,

KomMmiekT Ha 6a3e NMpUuBOJAa MOCTOAHHOI'O TOKA U CHJIOBOT0 MOAYJIA
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