PaccMOTpEHO: CornacoBaHo: ‘yTBepmﬂe"Ho': \
Pyxosoaurens [IIMO 3aM. qupekropa no YBP | Aupextop IIKOJIBI|
EcTecTB-MaTeMaT HayK ‘ Wooo\ Ccow i)
b’;ﬂ;: Bapnaxanosa M.B. ‘/f_h_v/_ Anraposa T.B. V%/ /. Bapiaxanosa JIC
&3 » abbrspese 2023T. «bl » Mu?(,ufzw 2023r. «_&f »pesin

i

MyHuuunajabHoe 00umeodpasoBaTeabHoe yupexaeHue
I'axanckas cpeansisi 06meo0pazopaTe/ibHasH KO

yuebHoro npeamera «Xumus. Ba3oBblii yPOBEHDB)

qust o6yuaromuxcs 10 — 11 kaccos

Cocrasurelns: Anekcanaposa C.H.,
y4HUTENIb XUMHH

2023



HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme MO0 XHMUM € YYETOM CHenU(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyk poiib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOUMBIM yCIIOBUEM YCITEITHOTO
TpyJa W KU3HU KaXI0To wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
COo3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJDKCHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa «XUMHsD»  ABISIIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IpOorpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUN O BaXXHEMIIKMX BEIIECTBAX, UX COCTAaBE, CTPOECHMUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOro
npeaMeTa  «XWUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUNA IMYTEM OSKCIEpUMEHTa U
pEeIIeHUsT TMPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH U  TEOPETUUCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
TaKke Mpo0eM cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30BOe 3HAa4YeHUE A
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusl XMMHHM Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1iero o0pa3oBaHusi, P OMPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIacTW COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LIEJISIMU WU3YyUYECHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisttOTCSA:

e (opMmupoBaHHME CHCTEMBl XHMHYCCKMX 3HAHUH KakKk  BaKHeHIen
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JIekKAT KIIIOUEBBIC MOHSTHS, (QyHIAaMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHHE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIuii, HEOOXOAMMBIX Il MPUOOpETeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUM,
UMEIOITUX MECTO B MIPUPOJIE, B MPAKTUUYECKON U MOBCEIHEBHOM KU3HU;



® pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e30macHOro 0OpaIlleHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, coniepkaTelibHasi XapaKTepUCTUKA LieJied U 3a7a4 U3ydeHUs
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU IPUOPHUTETAMHU B CHUCTEME CpeaHero oduiero oOpazoBanus. Cerogs B
NpErnoJaBaHUM XUMUU B OOJbIIeld CTeNeHH OTAAETCA  MPeArnovYTeHUE
NPAKTHUECKONH KOMIIOHEHTE COJep)KaHHs OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAQJCIONIEro He
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3M C ATUM TpU U3YYEHUHM TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTamus 00y4arolmuxcsi K YCIOBHUSM JIMHAMUYHO PAa3BUBAIOIIETOCS MHUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroIMMXCs: CIOCOOHOCTH CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOHU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUs, TIOTIOHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUSl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpemHero oOmero oOpa3oBaHHS MPEAMET «XHUMHU)
©a30BOTr0 ypOBHS BXOAWT B COCTaB MpeaIMeTHOW 00sacTi «EcTecTBeHHO-HAy4YHBIC
IPEIMETHD».

OO1ee 9rco 4acoB, OTBEAEHHBIX /IS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 dyacos: B 10 kiacce — 34 ygaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPKAHUE OBYUEHUSA
10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE 100XKeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYeCcKuX BelecTB. ['oMonorus, wu3oMepus. XUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuKaMKU OpraHuYecKux BerecTB. HoMeHkmarypa
OpraHUYECKUX COEAUMHEHUN (CHUCTEeMaThyecKas) U TpPUBUAIbHBIE HAa3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHHUE W
OMMCAHWE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBa
(peakuuu 3aMelIeHUsT U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJIyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUUECKUM PAl. DTUIEH U MPONUIICH —
MPOCTEHIINE TPEACTABUTENIU aJKEHOB: (DU3WYECKUE M XUMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CUHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM pAl. ALIETUIICH
— TMPOCTEHIINIA TIPEICTAaBUTENb AJIKMHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIUH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakuuu raJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHHE. 10.1y0:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue u npumeHeHue. TOKCUYHOCTD
apeHoB. l'eHeTHueckas CBSI3b MEXAY YIJE€BOAOPOJAMH, MPUHALICKAINUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHble MCTOYHUKHK YrI€BOAOPOAOB. lIpupoaHbpii ra3 W MOIyTHBIE
HedTaaple Ta3pl. HedTh u e€ mpoucxoxnenune. CrocoObl mepepaboTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKHil), mnuposu3. [Iponykrsl



nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KameHnnbrit
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyyKOB M PpE3HHBI, KOJUIEKIUU
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PAabOTHI: MOJyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEaKIUM C aKTUBHBIMHU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue gpenona.

Anpaerunpl U kemouvl. DoOpMaNbIAETHl, AalETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOIIEE AeHCTBHE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccuUKalUs ~ yrieBojoB  (MOHO-, JHU- U
nonucaxapuibl). ['7roko3a — nmpoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHeie noauMepbl. CTpoeHue Kpaxmaia U
Heuroo3bl.  Pu3nYeckue MW XMMHYECKHME CBOMCTBA Kpaxmasia (TUApoJIu3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzaummonmeilcTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWUYECKHE COeAuHEHUS. DU3uIecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OCIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(UKaIius, MepUuoAUIHOCTh, HAOIIOJEHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUA YpPOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuUHEpaABI, TOPHBIE MOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIEC, TOILIUBO,
pECypCHL.

TexHOJorus: IMHUILIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHU,
MOIOLIME CPELICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaTsl, MaTepUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIlKs aTOMOB.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoanyeckoil cUCTEMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJIsSIpHAsi W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKHMX — peakiuii B
HEOPraHUYECKOW M OPraHWYEeCKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUMN TPU XUMUUYECKUX PEAKLIUSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoecus. [Ipunmun Jle Hlarenbe.

DnekTposauTuueckas nuccounanus. CuiabHbIE U cliadblie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
nemoHcTpanus Tadymi «[lepuoanueckas cucrema xummuueckux 3neMeHToB [, U.



MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OINKMCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPENbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOTO oOMeHa),
MPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUyE€Thl C HUCIOIL30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenue HemeraimioB B llepuogumueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOMCTBA HEMETAJIOB. AJUIOTPOIMS HEMETAUIOB (HAa MpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEeHNE BAKHENIIINX HEMETAUIOB U X COECTMHEHHUIA.

Mertamnsl. [lonoxenne meramioB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUN:
U3yYeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HaOJIOJEHWE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U IeJI0UeH, KaYeCTBEHHBIE PEaKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTtel maccel BemiecTBa WM O00OBbEMA ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.



YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAKHEWIIME CTPOUTEIIbHbBIE
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
yao0peHus.

XAMHS W 3[0pPOBBE YEJIOBEKA: IPAaBWJIA HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B ITIOBCEJHEBHOM JKM3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed Npu  M3y4deHUH  oOmell u
HEOpraHu4yeckoi xumuu B 11 Kiacce oCylIeCTBISETCS YEpe3 UCIONIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMH JIJIS1 OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccu(uKaluus, NEpUOAUYHOCTh, HaAOIIOJCHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIWYUHBI U €IUHUIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIUBO,
peECypCHI.

TexHonorusa: XUMH4YecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPErnapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHU S [TPOT'PAMMBI T10 XUMHUN
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM CpPEHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBMM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsI BBIJICTICHBI CIASAYIOMNUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUHCKOW TpaxJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4ME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU I1€IOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
IIETN ¥ CTPOUTH JKU3HECHHBIC TJIAHBI.

JIMIHOCTHBIE pe3yJabTaThl OCBOCHUS TMpeaMeTa «XHMHS» JTOCTHTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATENBHOM JIEITEIHBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOTIO3HAHUS, CaMOpPa3BUTHUA W HPABCTBEHHOTO CTAHOBJICHHUS JUYHOCTHU
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATeITHLHOCTH
OOy4JaronIMXcs Mo peaju3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX IMPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMAJBHBIX HOpPMax M TpaBWIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH y4eOHBIX M TMO3HABATENILHBIX 3a/1a4, BHITIOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS



IIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HAacCJEIu0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca M TIO3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOro OOpallleHUs C BeIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOSIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE Y4YacTHE B PEIICHUM TNPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU JESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAWBUIYAJIbHON TpPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMSI

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;



NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHON CPEIbI;

OCO3HAaHUS HEOOXOJWMOCTH HCIOJb30BaHUS JIOCTH)KEHUM XUMHUHM Ui
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHUCTBHM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpele, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NIOCJIEICTBUS NIPEAIPUHUMAEMBIX ACUCTBUI U IPEIOTBPAILATH UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH Y YMEHHUS AaKTUBHO NPOTHBOCTOSITH HIEOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON IPAKTHKHY;

NOHMMaHHA CHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poau B
(GOpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
UMBUJIM3AMK: B €€ T'yMAaHUCTUYECKOM HAIpPaBICHHOCTH M BaXXHOW poOIH B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIIEHUH I100aIbHBIX IpodsieM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIIOBUMI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HAHUA Ul aHaIM3a U OOBSCHEHUS SIBICHUNA OKPYXKalOIIero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pasInyHbIX cepax mpodeccruoHambHOM
NESATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpenmeTHble pe3yJabTaTbl OCBOCHHUSI yueOHOro mpeaMera «XUMHs Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (POPMUPOBAHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COI[MAIBHON KOMITIETEHIIUN 00yUYatoIInuXCs;
CIOCOOHOCTD o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B IMO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU
NeCTBUSAMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OTpEeNeNaTh LEIu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHHS OTISIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKJECHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATEIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHYECKHX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEIBLHO C(OPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 pe3yNbTaTr, (OopMyIUpOBaTH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

OpuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENBLCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHUIO pPAa3IUYHBIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbIE IOCOOHUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHpOpMaAIMK, HEOOXOAMMOW [Js1 BBHIMOJHEHHWS Y4YEOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

Ogi1aieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro nmpoekra u (opMyIupoBaTh BHIBOBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.



OByajieHUe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenensas e€ Lenu W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUH B IIO3HAHWUU SIBICHHMU
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBbHON I'PaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] IPAKTUYECKUX 33124
U 9KOJOTM4E€CKHM OOOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3J0POBBIO M MPHUPOJHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTasi U COKpallléHHAs), MOJIb, MOJSpHAas
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CcKeneT, (yHKIHOHANbHAs TIpymna,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHNS); TEOPUHU U 3aKOHBI (TEOPUsI CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYEHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSTH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMys1 OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XHMMHUYECKUX peakUui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ] OpPraHMYECKUX BELIECTB ISl WIUIFOCTPALUHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
Ha3BaHUSl OT/EJIbHBIX OPraHUYEeCKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(hOPMHPOBAHHOCTh, YMEHHS OINPEACIATh BHJABl XHUMHYECKON CBS3M B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATaHOJ, 3THJICHIJIHKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0NI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU WU
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAaHMM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U J1a0OpaTOpPHBIM O00OpYJAOBaHHMEM, a TaKXe IpaBUjia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB NMPU HArPEBaHWM, I[BETHHIE pPEaKIMU OEJKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpPOBATH BEIBOBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IENSIX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUS Ha OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.

11 KIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] IPAKTHYSCKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M IIPUPOIHOM
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XApaKTEpPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKHUX  PpEaKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMpPENESATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAs1, METAJJIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJacCy/TpyIne
COEMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUbI, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemenToB JI. M. MenneneeBa, MCIONb3ysd MHOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUN
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakinu, U3MEHEHHUIO CTEMEeHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLIUHU UAYT 1O KOHIIA,

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT Pa3aIuvHbIX (AKTOPOB; XapaKTEep CMELICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIHMNAX H
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM U J1a0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCIEPUMEHT (pa3JIoKEHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTallU3aTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiub» U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuil U (HOpPMYyIUPOBATh BBHIBOJBI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJfoAaTh  MpaBWia  JKOJOTHYECKU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cmbpicnt mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocOObl YMEHBIIEHUS U
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undpoBbie
Ne ni/m P Konrpoabueie IIpakrnyeckue (i pp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padéoTbI padoThI
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCcKOl XUMHUM
[IpenmeTr opraHnyeCcKON XUMHH.
1.1 Teopus ctpoeHHs OpraHUIECKUX 3
coequHeHuil A. M. bytieposa
Wroro no pazneny 3
Paszaea 2. Yriesogopoasl
21 [IpenenpHbIE YTIEBOAOPOIBI — 5
' aJIKaHbI
29 HenpenenbHble yriaeBogOpOIbL: 6 1
' AJIKeHBI, aJIKAIUCHBI, ATKUHBI
2.3 ApoMaThyecKue yrieBo10pOIbl 2
24 [IpuponHbIe HCTOYHUKHU 1
' YTJIEBOJOPOAOB U UX MEpepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamme OpranHn4ecKue coeTuHeHust
3.1 Cruptel. @eHomn 3
32 Anpnerunsl. Kap6oHOBBIE 7 1
' KUCIOTHI. ClIOKHBIE A3UPBI
3.3 VYrieBobI 3 1




Wroro no pazaeny 13

Pa3znea 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst

4.1 ‘ AMUHBI. AMUHOKUCIIOTHI. benku 3
Utoro o pazneny 3

Paszaeu S. BeicokoMoJIeKYJISIPHbIE COEUHEHUS

5.1 ‘ [Tnactmaccel. Kayayku. BojgokHa 2

Wroro no pazneny 2

OBUIEE KOJIMHECTBO YACOB I10
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Kosm4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudgpoBbIe
Ne ni/m P Konrpoabueie IIpakTnyeckue (unpp )
NporpaMMmbl Bcero oOpa3oBaTeJibHbIE
patéoTbI padoThI
pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMHUM
CtpoeHue aTOMOB.
[Iepronnyeckuil 3aKOH U
1.1 [leproanueckas cucrema 3
XAMHAYECKUX 31emeHToB /1. U.
MenpeneeBa
12 Crpoenue BeniecTna. 4
' MHoroo6pa3ue BeniecTB
1.3 XUMHUYECKUE PEaKIun 6 1 1
Hroro o pazaeny 13
Paznen 2. Heoprannueckasi Xumusi
2.1 MeTtanisl 6 1
2.2 HemeTanns: 9 1 1
23 CBs13b HEOPraHMYECKUX U 9
' OpraHMYECKUX BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumusi ¥ )KU3Hb
3.1 XUMHSA U )KU3HDb 4
Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
padéoTbI

Hara
U3yYeHHUs

DJIEKTPOHHBbIE
uugposBbIe
o0pa3oBaTeJibHbIE

pecypchbl

[IpeaMeT oprannyeckom
XVMMWH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus ctpoeHus
OpraHUYECKUX COCIUHEHUN
A. M. bytneposa, eé
OCHOBHBIE TIOJIOKEHUS

IIpencraBienue o
KJ1accuukauuu
OpPraHUYECKUX BEILECTB.
Homenknarypa
(cucremaTudeckas) u
TPUBUAJIbHBIE HA3BAHHUS
OpraHUYECKHUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM PsIfL

MeraH u 3TaH —
MPOCTEUIINE TTPEACTABUTEIIN
AJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA




DTUIICH U ITPOITHUIICH —
HpOCTCﬁH.IPIE? MMpEaACTAaBUTCIIN
AJIKCHOB

10

[Ipaktuueckas padora Ne 1.
«Ilonmyuenue sTuIeHa U
U3YYCHHUE €r0 CBOMCTBY

Ankanuensl. bytaguen-1,3 u
MeTunoyraaueH-1,3.
ITonydeHne CHHTETHYECKOTO
KaydyKa U pEe3UHbI

AJKHHBL: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHAN PSAI.
ALleTWIIEH — IIPOCTENIINI
MIPEICTABUTEND AJIKMHOB

11

12

Beruucienus no ypaBHEHUIO
XMMHUYECKOU peakiuu
ApeHbl: OEH30J1 U TOTYOI.
TOKCMYHOCTH apEHOB

13

I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB,
NPUHAIEKAIUX K
pa3IMYHBIM KJ1accam

14

[IpupoHBIE HCTOYHUKH
YIJIEBOJOPOJOB: MPUPOIHBIN
ra3 u NOMmyTHbIE HEPTIHBIC
ra3bl, HQTh ¥ MPOAYKTHI €€
nepepadoTKu




15

[IpupoaHbIE HICTOYHUKH
yTJIEBOIOPOIOB: TTPUPOTHBIHI
ra3 ¥ IMOMyTHbIE HEPTIHBIC
ra3bl, HeQTh ¥ MPOAYKTHI €€
nepepadoTKu

16

17

18

KonTtpoarsHas paboTa mo
pazjeny «YTIeBOI0POIbI»

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U ATAHOJI.
Bopoponnast cBs3b

MHoroaroMHbI€ CIINPTHI:
OTUJICHTJIMKOJIb U T'TTMIOCPHUH

19

20

@DeHOJI: CTPOCHHUE MOJIEKYJIBI,
(puznyecKkue 1 XuMU4ECKHe
CBOMCTBa, IPUMEHEHUE
Anpaerunpl: GopManbaerua u
anetaipaerug. AeToH

21

22

23

OIHOOCHOBHBIE NIPEACIIBHBIC
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAs U YKCyCHAast

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KUCJIOTBD)
CreapuHOBas U OJICMHOBAS
KHUCJIOTHI, KaK TIPEeACTaBUTEIN
BBICHITHUX KapOOHOBBIX KUCIIOT

24

MprU1a Kak COJIM BBICIINX
KapOOHOBBIX KUCIIOT, UX




25

26

MOIOIIIEE ICHCTBUE

Crnoxubie 3¢upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. [ 'uaponn3 ciokKHbIX
3¢hupoB

Kupsl: ruaponus,
MIpUMEHEHNE, OMOJIOornYecKas
POJIb JKUPOB

27

VTrieBobl: COCTaB,
knaccudukanus. Baxueitmme
MIPEACTABUTENH: TIIFOKO3a,
¢pykTO3a, caxaposa

28

29

Kpaxmai u nemmroiosa kak
MIPUPOJTHBIC TTOTUMEPBI
KoHntposnbHas padora 1o
pazjaeny
«Kucnopoaconepxarue
OpTraHUYECKUE COCTUHEHUS

30

31

32

AMUWHBI: METHJIAMUH U
AHUJINH

AMHWHOKHUCIIOTHI KaK
am(poTepHbIe OpraHUYECKUE
COCIUHCHMUS, UX
OMOJIOrMYeCKO€E 3HAUCHME.
Ilentuapl

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COEIUHCHUSA




OcHOBHBIE OHATHSI XUMUU
33 BBICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUN

OcCHOBHBIC MCTOJAbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX

34 . 1
coenuHeHni. [ImacTmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

[10 I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTrBo uacoB

KoHTpoJbHbIE

Bcero
padéoTbI

IIpakTu4eckue
padoThI

JlaTa
HU3Y4YeHUS

JJIEKTPOHHBIE
uugposBbie
o0pa3oBaTeJibHbIE

pecypchbl

XUMHUYECKHAN DJIIEMEHT. ATOM.

DneKkTpoHHasi KOH(UTrypaus
aTOMOB

[Teprnonnyeckuii 3aKOH U
IIepuonnueckas cucrema

XUMHYECKHUX raemeHToB 1. H.

MenzeneeBa, ux CBs3b C
COBPEMEHHOW TeOopUeEn
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHUYECKHX
DJIEMEHTOB U UX COCIUHEHUU
110 TpynmnaM 1 nepruoaaM.
3HaueHUE NEPUOANYECKOTO
3aKOHa U CUCTEMBI
XUMHUYECKHUX daemeHToB 1. 1.
MenpeneeBa B pa3BUTUHU
HayKH

CtpoeHue BenecTna.
XumMu4deckas CBs3b, €€ BUIBI;
MEeXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBS3H.
Bonoponnas cBsizb




BaneHnTtHOCTb.
DIIEKTPOOTPULIATEIILHOCTbD.
CreneHb OKHUCIICHUS.
BemecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX
cuctemax. MIcTUHHBIC 1
KOJUTOUTHBIE PACTBOPBHI.
MaccoBast 10Jis BEeIecTBa B
pactBope

Knaccuduxanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coeuHeHui. I 'eneTnueckas
CBSI3b HEOPraHUYECKUX
BEIIIECTB, PA3JIUYHBIX KJIACCOB

Kiaccuduxanusi XuMru4ecKkux
peaKuuii B HEOPraHUYECKOU U
OPTaHUYECKON XMMUH. 3aKOH
COXPaHEHUS MacChl BEIIECTB;
3aKOH COXPAHEHUS U
MIpEBpAILECHUS SHEPTUU NIPU
XUMHYECKUX PEAKIUIX
CKOpOCTh peaKkuuu.
OOpatumMble peakuu.
XUMHUYECKOE PaBHOBECUE
[TpakTuyeckas padora Ne 1.
«BiusiHUE pa3IUYHbIX
(hakTOpOB Ha CKOPOCTH




11

12

13

XUMHYECKOM PCaKIUuM»

DIIEKTPOIUTHYECKAS
nucconuanud. [lonsatrue o
BOJIOpoAHOM Toka3ateie (PH)
pacTtBopa. Peakium HoHHOTO
obmena. ['maponms
OpPraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB

OkucnuTensHo-
BOCCTAHOBUTEIHHBIC PEAKITHH.
[TonsaTue 00 aneKkTpom3e
pacIuIaBoB M pacTBOPOB COJIeH
KoHntposnbHas padora 1o
pazneny «Teopetnueckue
OCHOBBI XHMHI»

14

Mertaiibl, UX MOJIOKEHUE B
[Tepnoanueckoit cucreme
XUMHYECKHX remeHToB 1. H.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus aroMoB. O01me
(u3nueckue cBoiicTBa
METaJIOB

15

16

CnuiaBel METANIOB.
DIIEKTPOXUMHUYECKUN PAJT
HANPSKEHUN METAJIOB
XUMHUYECKHE CBOMCTBA
BAKHEUIIMX METAJLJIOB
(HaTpuii, Kaauid, KaJblHi,




MarHui, aJlOMUHUN) U UX
COEeIMHEHUN

17

18

XHUMHUYECKHE CBOMCTBA
Xpoma, MeIM ¥ UX
COEeIMHEHUN
XHUMHUYECKHE CBOMCTBA
[IUHKA, JKeJie3a U X
COCJIMHCHU I

19

[Ipaktuueckas padora Ne 2.
"Pemienue
AKCIIEPUMEHTANILHBIX 3a/1a4
1o teme «Metaib»"

20

21

22

Hemeramibl, ux mojI0XeHNE B
[Tepnoanyeckoit cucreme
XUMHYECKHUX daemeHToB 1. H.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB

duU3NYECKre CBOMCTBA
HEMETAJUIOB. AJIOTPOIUA
HEMETaJIOB (Ha MpuMepe
KHCJ0poaa, cepol, hochopa u
yriiepoza)

XUMHUYECKHE CBOMCTBA
TaJIOTCHOB, CEPBI U UX
COEIMHEHUN

23
24

XHUMHYECKHE CBOMCTBA a30Ta,
dbocodpa u X CoOeTMHCHUI

XUMHUUYECKHUE CBOMCTBA




yTJIepOJia, KPEMHHUS U UX
COEeIMHEHUN

25

26

27

[IprMmeHeHne BaXKHENIIINX
HEMETAJUIOB U UX COCIUHEHUN

O0o00menue u
cUCTeMaTH3alMs 3HaHUM 10
Teme «HemeTtaminry.
Bpruncnenus no ypaBHEHUSIM
XUMHAYECKUX PEAKINN U
TEPMOXUMHUYECKHAE PACUETHI

[Ipaktuueckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAIILHBIX 3a/1a4
o teme "Hemerams'"»

28

29

30

31

KonTtpoasHas paboTa mo
TeMaMm «MeTauiel» 1
«HemeTtamieny

Heoprannueckue un
OpraHUYeCKUE KUCIIOTBHI.
Heoprannueckue un
OpraHU4eCKUEe OCHOBAHUS

AMdoTepHsbie
HEOPTaHUYECKUE U
OPraHUYECKUE COCAUHEHUS.
I'eneTnueckas cBs3b
HEOPTaHUYECKUX U
OPraHUYECKUX BELIECTB

Ponp xumun B o0ecrnieueHun




9KOJOTHYECKOH,
SHEPTETUYECKON Y MUIIEBOM
0€301MacHOCTH, Pa3BUTUHU
MEIUITHEI

[Ipencrabienus 06 0OIIMX
HAyYHBIX MMPUHITUATIAX

32 IIPOMBIIIJIEHHOTO IMOJTy4YeHUS 1
BaKHEHIIINX BEIIIECTB
33 UenoBek B MUPE BEIIECTB U 1
MaTepuasoB
34 XUMUSI ¥ 3I0POBbE YEIOBEKA 1
OBILEE KOJIMYECTBO HACOB 34

[10 [TIPOI'PAMME







9.

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

PaGoune mnporpammel mo xumuu 8-11 xmacc. Atrop H.H.I'apa. M.:
N3narenbcTBO «lIpocBemnienue», 201 1r.
YueOnuk «Xwmmuss 10 xkimacey, «Xumus 11 kmace» \O.C.I'abpuiss,
N.I".OctpoymoB, C.A. CnaagkoB. MznarensctBo «IIpocBemienney, 2023 .
M.
Xumus. COOpHUK 3a/ay, yIpakHeHUH W TecToB mo xumuu: 10-11 kmaccsl,
OI'OC/M.A. Ps00B.- M.: U3garenbcTBO «DK3amen», 2017 r. 335c.
Xumus. 10 wmace: Tloypounbie mnanel 1o y4eOnwmky O.C.I'abpwiisH,
N.I".OctpoymoB, C.A. CnagkoB. ABT — coct. B.I'. JlenucoBa. Bonrorpan
VYuawnrens, 2004 — 151c.
Xumus 11 knace: Tloypounsie mianel no yueonuky I'.E. Pynsutuc, @.I.
®enpamaH. ABTOp — coctaButesib M.B. KuszeBa. Bonrorpag Yuurens, 2012
—319c.
Xumusi. Pabouas Terpaap. 10 kjacc: mocobue IS ydalUXcCs
oOmieoOpa3zoBarenbubix yupexaenuit/ H.U. T'abpyceBa. — 6 uzn. — M.:
[Ipocsemenne, 2017. — 95c.
Xumusi. Pabouas Terpaap. 11 kjacc: mocobue I ydaluxcs
obmieoOpa3zoBarenbubix yupexaenuit/ H.U. T'abpyceBa. — 6 uzn. — M.:
[Ipocsemenne, 2017. — 79c.
Xumusa. 3agayHuk ¢ «moMmomHukom». 10-11 kimaccel: mocoOue uid
ydammxcsi  oOueoopazoBarenbubix  yupexaenuit / H.H. Tapa, H.W.
["abpycesa. — 2 uzn. — M.: IIpocsemienue, 2013. — 79c.
Pemenue 3amau nmo xumun/ U.I'. Xomuenko. — M.: PUA «HoBas BoiHay.
N3narens Ymepenkos, 2011. — 256¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1)
2)
3)
4)
5)
6)
7)
8)
9)

http://edu.ru/catalog/
https://videouroki.net/

https://resh.edu/

https://2035school.ru/
https://ege.sdamgia.ru/
https://edu-3.mob-edu.ru/
https://www.yaklass.ru/
https://educont.ru/
https://edsoo.ru/metodicheskie-materialy/

10) https://skysmart.ru/
11) http://school-collection.edu.ru/catalog/?&sub  ( eauHas KOJICKITHSI

1M (POBBIX 00PA30BATEIBLHBIX PECYPCOB)

http://eor.edu.ru/ (odumuanbHelii caiiT denepaabHOro ICHTPA
nH()OPMAITMOHHO-00pa30BaTEIIbHBIX PECYPCOB)

http://www.rsl.ru  (odummansHbIi caiiT Poccuiickoit rocyaapcTBeHHOM
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https://ege.sdamgia.ru/
https://edu-3.mob-edu.ru/
https://www.yaklass.ru/
https://educont.ru/
https://edsoo.ru/metodicheskie-materialy/
https://skysmart.ru/
http://school-collection.edu.ru/catalog/?&sub
http://eor.edu.ru/
http://www.rsl.ru/
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