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PABOYAS IPOTPAMMA
(ID 5492853)

yueOHOro npeamera «Xumusi. bazoBblif ypoBeHb»

15t ooyyvaromuxest 10 — 11 knaccos

n [lepounosckuii 2024-2025r



MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha ypOBHE CpeIHEro odmero oOpa3oBaHUS
pa3paborana Ha ocHOBe DeaepabHOrO 3akoHa oT 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®eneparuu», TpeOboBaHMI K
pe3ynbTaTaM OCBOEHHUS (deepanbHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpennero ob6mero ooOpaszoBanus (POII COO), npencraBIeHHBIX B
®denepanbHOM TrocyAapcTBeHHOM oOpa3oBarenbHOM crangapre COO, c
yaétom KoHuenmuu mnpemnojaBaHusi y4eOHOro mnpeaMera «XuMus» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon denepanuu,
peaM3yIoNIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbI, U OCHOBHBIX
nonoxxkeuuit  «Ctparernn  pa3BuUTHUS BOCIUTaHUsT B Poccuiickoit
Oenepanuu Ha nepuo 10 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K
ofpeeeHUI0 OOIIeH CTparerud OOy4YeHHs, BOCIUTAHUS U Pa3BUTHS
oOydJaronuxcsi cpecTBaMu y4deOHoro mpeamera «Xumus» st 10-11
KJIaCCOB Ha 0a30BOM YpOBHE COCTABWJIM KOHLENTYaJIbHBIC MOJIOKCHUS
dI'OC COO o B3aUMOOOYCIOBICHHOCTH IIENEH, CoaepKaHus,
pe3ynbTaToB OOy4YeHHS W TpeOOBaHWMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0OpazoBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pazoBaTeIbHON OpraHU3aINH, SIBISETCS HEOTHEMIIEMOW YacThIO
ux oO0pazoBaHHOCTU. OHO CITYKUT 3aBEPIIAIOLIMM TANOM peajii3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH,
MNPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHYECKOTro oOpa3oBaHus. OTH
IIEHHOCTH KacaloTcsd I[IO3HAHMS 3aKOHOB TMPHUPOJbI, (opMUpOBaHUS
MHPOBO33PEHUSI U OOIIECH KyJIbTyphl UEJIOBEKA, & TAKXKE DKOJOTHYECKU
000CHOBAaHHOTO OTHONIEHHUS K CBOEMY 3J0POBBIO U IPUPOJHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOydYaromuxcsi Ha YpOBHE
CpelHero oO0Imero o0pa3oBaHUS CpPEICTBAMH Y4YEOHOro MpeaMeTa
«XuMus», coaepKaHuE€ U TOCTPOCHHE KOTOPOrO OIpEeNeSCHbl B
MporpamMMe 1Mo XMUMHHU ¢ YIETOM CIeIM(DUKN HAYKH XUMAH, € 3HAUCHUS
B MO3HAHUU TPUPOABI U B MATEPUATLHOMN >KU3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIMX IeJIeH U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero oomero oOpaszoBanus B Poccuiickoif
Denepanuu.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPaeT 0co0yio
poJib B COBPEMEHHOM IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepuaabHOW KynbTypbl. OHa BHOCHUT CBOH BKJIax B (hopMHpOBaHHE
pPAalMOHAJIBHOIO HAYYHOTO MBINUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U
YelnoBeKa, KOoTopoe ¢GopMUpyeTCss B XHMHUHW Ha OCHOBE IOHUMAHHS
BEIIIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTIMU
IIPUMEHEHUS.

TecHo B3auMOAEUCTBYSI C JPYIrMMH €CTECTBEHHBIMH HAayKamH,
XUMUS CTajga HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYpbl, HEOOXOUMBIM
YCIOBUEM YCIIEIIHOTO TpyJa M JKU3HM KaXKJOro WieHa OOIIecTBa.
CoBpeMeHHass XMMHsI KaK HayKa CO3MJATENbHAs, KaK HayKa BBICOKUX
TEXHOJOTMIl  HampaBlieHa ~Ha  peuleHHe TIJIO0ANbHBIX  MpodieM
YCTOMYUBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIrEeTHYECKOM,
MUIIEBOM, 3KOJIOTMYECKON O€30MTaCHOCTH M OXPAHBI 3/T0POBbS.

B coorBerctBUM ¢ OOmMMMM LENSIMH U TNPUHIUIAMH CPETHETO
oOmrero o6pazoBanus cojepkanue npeamera «Xumus» (10-11 kmaccsl,
0a30BbIl YPOBEHb H3yU€HHUsI) OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha
OOILIEKYJIbTYPHYIO TOATOTOBKY OOyYaromuxcsi, HEOOXOAUMYIO UM st
BBIPa0OTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUTHOTO BKIIOYCHHUS B
KU3Hb COLMYMa, MPOJIOJDKEHUSI 00pa30BaHusl B Pa3IMUHBIX 00JIaCTAX, HE
CBS3aHHBIX HEIIOCPEACTBEHHO C XUMHUEM.

CocTaBnsOmKUMH NpeaMeTa « XUMUD SBISIIOTCA 0a30BbIE€ KypChl —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEPKAaHMSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKu: CHCTEMa 3HAHMW IO HEOPraHUYEeCKOM XUMHH (C
BKJIIOUCHHWEM 3HAHMM W3 OOIIed XUMUU) M OpPraHUYeCKOW XUMHHU.
@opMUPOBaHME JAHHOW CHCTEMBl 3HAHWW NpPH HM3YYECHUU IpEeaMeTa
o0ecrieunBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOrooopasus
BELIECTB HA OCHOBE OOILIUX MOHATHM, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa couepxaHusi KypcoB — «OpraHudeckas XUMHSD H
«O0mIast 1 HeopraHuyeckas XUMHs» C(OPMHUPOBaHA B MpOrpaMMme II0
XAMHH Ha OCHOBE CHCTEMHOTO IIOAX0Ja K U3YYCHHI0 Yy4eOHOro
MaTepuajga M OO0YCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUM Ha ONPENEIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce
OPraHMYEeCKOM XMMHH BEIIECTBA pPAacCMATPUBAIOTCS HA  yYPOBHE
KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKUX COCAUHEHNN, a TAKXKE Ha



YPOBHE CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOEHUU
BemiecTB. CBeneHHs 00 HM3ydaeMblX B Kypce BEUIECTBax JalTCs B
Pa3BUTUH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHM. B Kypce oOpraHm4eckod XUMHUHU TOJIY4arOT pa3BUTHE
chopMHpOBaHHBIE HAa ypPOBHE OCHOBHOrO o00mero oOpa3oBaHHS
MEpBOHAYAJIbHbIE IpeICTaBICHUS 0 XUMHUYECKOMN CBSI3U,
KJIACCU(DMKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTU CBOICTB
BEIIIECTB OT UX CTPOEHUA, O XUMUYECKOW PEaKIUU.

[Tox HOBBIM yTJIOM 3peHus B IpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHUs TEOPETUYECKUI MaTepual U (HaKTOJIOTHYECKUE CBEIACHUS O
BEIIIECTBAX M XMMUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01ias
M HEOpraHuyeckas  XUMHsD»  OOyYaroIIMMCS  MPEOCTaBIISETCS
BO3MOXKHOCTb ~ OCO3HaTh ~ 3HAaY€HUE INEPUOJUYECKOTO  3aKOHA C
OOLIETEOPETUYECKUX M METOJIOJIOITMYECKUX TMO3UIMM, TIy0Xe MOHAThH
HUCTOPUYECKOE U3MEHEHHEe QYHKIIUN 3TOro 3aKOHa — 0T 0000IIaroIIel 10
OOBSICHSIOUIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEWIUX BEIIECTBaX, MX COCTaBe,
CTPOCHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUAX,
UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs JOMOIHAETCS B Kypcax 10
151 11 KJIACCOB JJIEMEHTAMU COZIEp/KaAHMS, UMEIOIIUMHU
KyJbTYpOJIOTUYECKUH W MPUKIATHON  Xapaktep. OTH  3HAHUSA
CIIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XHUMHUHU C JIPYTUMU HayKamw,
PACKpBIBAIOT €€ pOJIb B MTO3HABATEIBLHOW M MPAKTUYECKON JAEATEIBHOCTH
YelloBeKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHS K  IPOIECCy
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO
3HAYUMBIX MTPoOIeMax, CBI3aHHBIX C XUMHUCH, KPUTHYCCKU OCMBICITHBATh
HHPOpMAIUI0O W TPUMEHITh €€ JJIs TOMOJIHEHUS 3HaHWM, pelIeHUs
HWHTEJUICKTYaJIbHBIX M KCIIEPUMEHTATBHBIX UCCIIEA0BATENIbCKUX 3a1a4. B
I[EJIOM COJIepKaHhe Yy4eOHOTo MpeameTa «XUMHUS» JaHHOTO YPOBHS
U3Y4YCHUsI OpPUEHTUPOBAHO Ha (QopMUpOBaHUE Yy OOYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTEepUAIbHOE €IMHCTBO HEOPTraHWYECKOI'0 U OPraHHUYECKOro MHpa,
OOyCJIOBJICHHOCTb CBOMCTB BEILIECTB KX COCTaBOM U CTPOEHHUEM,
MO3HABAEMOCTh MPUPOJHBIX SBJICHUNA MyTEM JKCHEPUMEHTA U PEHICHUS
NPOTUBOPEYUIT  MEXIy HOBBIMU (hakKTaMd H  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEIICHHH 3KOJOTMYECKHX



npobyieM, a Takke MpoOieM COepexeHHs] IHEPTEeTHUECKUX PECypCoB,
CBIPbsl, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTEepUAJIOB.

B nnane pemienust 3a7a4 BOCIUTAHUS, PA3BUTHUS M COLIMATU3ALMU
oOydJaromuxcsi TMNPUHIATHIE MPOTPAaMMOM IO XUMHUHU TOAXOABl K
OTPENICIICHUIO COJICPKaHUSI U TIOCTPOCHUS MpEIMETa MpeyCMaTpUBaIOT
(dhopMHUpOBaHNE YHUBEPCAIBHBIX YICOHBIX MEWCTBHM, MMEIOMHMX 0a30BOEC
3HaQYCHUE IS PaA3JIMYHBIX BUJIOB JICSATEIBHOCTH: PELICHUS] TPoOJeM,
MOMCKa, aHaidu3a W o00paboTku wuHOOpPMAIU, HEOOXOIUMBIX IS
NpUOOpETEHUs  OMbITa  MPAKTUYECKOM M HCCIIEOBATEIbCKON
NEeATEeIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mnpakTtuke mnpenojaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOIO
oOmrero o0pa3oBaHusl, TaK U Ha YPOBHE CpeHEro oOIiero oopa3oBaHus,
IIPpU ONPEACIICHUN COACPIKATEIbHOW XapaKTEPUCTUKH IEIEH N3Y4YEHUS
MpeaMeTa HaIlpaBJICHUEM HEPBOCTEIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcs (GOpMHUPOBAHHE OCHOB XHMHUYECKOW HAayKH Kak oOJacTh
COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUUYECKON AEATEILHOCTH YEJIOBEKa
M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOIUYECKOU
TOYKH 3PEHHS TAKOM MOJAXO0J K ONPEICIICHHIO LIEJIe N3yUYEeHUS MpeIMeTa
SBJISIETCSI BIIOJIHE OTIPaB/IaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHMS TJABHBIMU LEISIMU H3YYEHUS
npeamMera « Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisitoTCs:

e (opMupoBaHME CHUCTEMBl XMMUYECKHX 3HAHMN KaK BaKHEHIICH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa, B OCHOBE
KOTOPOH JIeKaT KIFOUYEBbIC TOHATH, (yHIaMEHTATbHBIE 3aKOHBI U
TEOPUU XUMHHU, OCBOCHHE S3bIKa HAYKHU, YCBOCHUE U MOHUMAaHUE
CYIIHOCTH  JOCTYIHBIX  OOOOIIEHWH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOpHUEH HX pa3BUTUS U
CTaHOBJICHHUS;

e (opMUpOBaHUE U PA3BUTUEC MPEACTABICHUN O HAYyYHBIX METOJAX
MO3HAHUS BEHICCTB M XUMUYECKUX PEAKIMM, HEOOXOIUMBIX IS
NpUOOpPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUWA, HWMEIOIUX MECTO B MOPHUPOAE, B
IIPAKTUYECKON U ITOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C
HaOMIOICHUEM U OOBSCHEHHEM XHMHUYECKOTO0 JKCIIEPUMEHTA,
coOJro/IeHreM MpaBuil 6€30MacHOr0 0OpallleHusl ¢ BEIeCTBaMH.

Hapsiny ¢ aTum, cojepskareibHas XapaKTepUCTHUKa IIeJield U 3ajad
M3y4eHHs TpeAMeTa B OporpaMMe IO XUMHM YTOYHEHA W



CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B CUCTEME
cpeaHero oOmiero oOpa3zoBanusi. CerofHsi B MpPENoOJiaBaHUU XUMHUU B
OombIIeH cTeeHn OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE
cojiepKaHusi 00y4YeHHUsl, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHON OpTaHU3aIliH, BIIAJICIONIET0 HE HAOOpOM 3HAHUH,
a (YHKIMOHATHHOW T'PAaMOTHOCTHIO, TO €CTh CIIOCOOAMH M YMCHHSIMH
AKTUBHOTO TIOJYYCHHSI 3HAHWHI U IPUMEHEHUS UX B PCATbHON JKU3HU IS
pEeIIeHUs MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH U3ydeHUH NpeaMeTa « XUMUs» TOMUHUPYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKUE IEIH U 33]]a91, KaK:

aganTanus 00yYaromuXxcs K YCIOBUSIM JTUHAMUYHO
pa3BUBAIOIIETOCs MHpPa, (HOPMUPOBAHHE HWHTEIUICKTYaJbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K  €caMoOOpa30BaHUIO, . COTPYAHUYECTBY,

CaMOCTOATEJIbHOMY TNPHUHATHIO T'PAMOTHBIX PEUIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;
dbopMupoBaHre y 00yYarOMUXCS KIIOYEBBIX HABBIKOB (KIFOYECBBIX
KOMIIETEHIINI), MMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IJISl PA3INYHBIX
BUJIOB JICSTENIbHOCTH: PelIeHus Mpo0jeM, IOUCKa, aHaIu3a U 00paboTKH
uH(pOpMalny, HEOOXOAUMBIX JJIsl IPUOOPETEHUs OMbITa JIEATEIbHOCTH,
KOTOpasi 3aHMMAeT BaXHOE MECTO B IO3HAHWM XUMHUH, & TaKkKe JUIs
OILICHKH C TO3UIUK SKOJOTHYECKONW O0e30MacHOCTH XapakTepa BIHUSHUS
BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U IPUPOIHYIO

cpeay;
pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUICKTyabHBIX U
TBOPYECKUX CrocoOHOCTEM 00yJaronuxcsi: CIIOCOOHOCTH

CaMOCTOSITENIbHO MTPUOOPETaTh HOBbIE 3HAHUS IO XUMUU B COOTBETCTBUU
C  JKU3HEHHBIMH  MOTPEOHOCTSMHM,  HCIOJB30BaTh  COBPEMEHHBIE
nH)OPMAITMOHHBIC TEXHOJOTWH I TIOWCKAa W aHajau3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMUYECKOTO COICPKAHMS,

(dbopMUpOBaHHE U pa3BUTHE y OOYYaOUIMXCS aCCOLUATHUBHOTO U
JIOTHUYECKOTO MBIILJICHUS, HaOJII01aTEIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbl, B YaCTHOCTH, IpHU
IJIAHUPOBAHHUH U MPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00ydYaromuxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HaAIpaBJIEHHOCTH XUMHUH, €€ Ba)XXKHOHM pPOJM B PELICHUM TJI00aTbHBIX
npobiieM  panuoHaIbHOrO IPUPOAOIIONB30BAHNS, ITOTIOJIHEHUS
DHEPreTUYECKUX pECypCcoOB M COXPAHEHUS MPUPOJHOIO PABHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIE U CBOEMY



3JI0POBBIO, a TaK)KE€ MPUOOPETEHUS OMBITA WCITOJIB30BAHUS TOTYYCHHBIX
3HAHUU JJI MPUHITHS TPAMOTHBIX PELICHUH B CHUTYaIUsX, CBA3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yueObHOM mnnaHe cpenHero ooOmero oOpa3oBaHUS IPEIMET
«Xumus» 0a30BOr0 YpPOBHS BXOAHWT B COCTaB MPEAMETHON oO0nacTu
«EcTecTBeHHO-HAYYHBIE TTPEAMETHI.

OOmiee 4YHMCIO YacoOB, OTBEACHHBIX ISl M3yUEHUsS XUMHUHU, Ha
0a30BOM ypOBHE CpEJHEr0 O0IIero 00pa3oBaHUs, COCTABIAET 68 YaCOB: B
10 knacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 vac B
HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMHUHU

[IpeameT opraHvYeckol XWMHHU: €€ BO3HUKHOBEHME, Pa3BUTHE U
3HAYEHHE B ITOJIYYEHUU HOBBIX BEILECTB U MaTepUaNOB. TeopHs CTpOEHUS
OopraHu4eckux coeauHeHuil A. M. byTiepoBa, €€ OCHOBHBIE TIOJIOKCHMUS.
CrtpykrypHbIe (HOpMYIIBI OPraHUYECKUX BemIecTB. [ oMonorus, usoMepus.
XUMHUUECKasi CBsA3b B OPraHUYECKUX COCAMHEHUSX — OJIMHApHBIE U
KpAaTHBIE CBS3H.

[IpencraBnenre o KiIacCUPUKAUUM OPraHUYECKHX  BEILECTB.
Homenknatypa opraHu4eckux COEIMHEHUH —(cucreMarudeckas) WU
TPUBUAIIbHBIE  HA3BaHUS  BAXKHEHIIMX  MPEACTAaBUTEIEH  KIIACCOB
OpraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpEeBpaLICHUI: 03HAKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB U
MaTepualaMl Ha UX OCHOBE, MOJICTUPOBAHHE MOJEKYJ OPraHWYeCKHX
BEIIECTB, HAOJIOACHHE W OMUCAHHE JEMOHCTPAIMOHHBIX OMBITOB IIO
MPEBPAILICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUM (IUIABJICHUE,
00yTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU psia. MeraH u 3TaH
— TMPOCTEUIINE TPEACTABUTEIHN AJIKAHOB: (PU3UYECKHE W XUMUYECKHE
CBOMCTBa (peaKkUuu 3aMEILIEHUs W TOPEHUS), HAXOXKJIECHHE B MPUPOJE,
IIOJIyYEHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMUECKHM psAld. OTWIEH U
OPOIMWICH — TPOCTEHINHE TMPEACTAaBUTEIN aAIKEHOB: (hHU3UUECKHE W
XUMUYECKUE CBOMCTBA (pEakUWy TUAPUPOBAHUS, TaJOr€HUPOBAHUS,
rUipaTaliy, OKUCIICHUS U TIOJUMEPU3AlNN), OTyYeHHE U IPUMEHEHHUE.

Anxanuensl: OyrtamueH-1,3 u wetwiOyranuen-1,3: cTpoeHwue,
BaXKHEHIIME XUMHYECKHE CBOMCTBa (peakuus IOJIMMEpPHU3aLUN).
[lomy4yeHue CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PSI.
Anernnes — IMpoCTEeUInid MMPEACTaBUTENb aJKUHOB: COCTaB, CTPOEHUE,



dusnyeckne W XMMHUYECKHME CBOMCTBA (pEakuuu TUIPUPOBAHHUS,
raJIOT€HUPOBAHUS, TUAPATALIUN, TOPEHUS), IOTYUYEHHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUYECKUE
CBOMCTBa (peakuuu TaJOT€HUPOBAHUS U HUTPOBAHUS), IOJIY4YEHHE U
npuMeHeHue. Tonyon: cocmaeg, cmpoenue, @usuueckue u Xumuieckue
ceolicmea . (peakyuu 2an02eHupoOSanus U HUMpOBauus), NoayYeHue u
npumenenue. TOKCHYHOCTh apeHOB. ['eHeTMyeckas CBSI3b MEXKIY
YTJIEBOAOPOIAMH, IPUHAUICKAIMMHI K Pa3INYHBIM KJIACCAM.

[IpupoaHple HCTOYHMKM YIieBOAOPOAOB. Ilpuponsblii 133 wu
nonyTtHele HedTaHble Ta3bl. HedpTe m e€ mpoucxoxaeHue. CrocoObl
nepepadoTKu HeTH: MEPETOHKa, KPEKHHT (TepMUYECKU,
KaTaguTuueckuit), nuponus. Ilpoayktel mnepepaboTku HedpTH, UX
IPUMEHEHUE B TPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBI yroiab u
HIPOIYKTHI €ro nepepadOTKH.

OKCHEpUMEHTAIbHBIE  METOAbl ~ WM3YYEHHUs  BEIIECTB M HX
MPEBpAILCHHI: O3HAKOMJIEHHE C 00pa3lamu IJIacTMAacC, KaydyKOB U
pe3unsbl, komwekuuu «Hedts» u «Yroiap», MolenupoBaHUE MOJEKYJ
YIJIEBOJAOPONOB U TAJOT€HONPOU3BOAHBIX, MPOBEICHUE NPAKTUYECKON
pabOoThI: MOIYYEHHUE ITUIIEHA U U3YUYEHUE €TO CBOMCTB.

Pacuérnrle 3agadn.

Bpiuucienust 1o ypaBHEHUIO XUMUYECKOMN peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKLIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEILECTB WIH
MPOJIYKTOB PEAKLIUN).

Kuciaopoacoaepxkamme opranudeckue coeJuHeHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nuecKkrue U XUMUYECKUE CBOMCTBA (PEAKIIMK C aKTUBHBIMU METAJUIAMH,
raJIOrTeHOBOJIOPOJaMu, TOpPEHHUE), NpuUMeHeHHe. BoaopoaHele CBs3U
MEXKJy MOJIEKYJIaMH CHOUPTOB. JlelicTBME MeETaHOJla W JTAaHOJIA Ha
OpraHu3M YEJOBEKa.

MHOroaToMHbl€ CIUPTHI. DTUIEHIIMKOIb W INIMLEPUH: CTPOCHUE,
¢du3znyecKkne U XMMHUYECKUE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
METaJUlaMH, KadyeCTBEHHAsh pEaklUus Ha MHOTOAaTOMHBIE CIUPTHI).
JlelicTBUE Ha oOpraHu3M 4YesjoBeka. [IpuMeHeHue riaMuepuHa W
ATUJICHTIUKOJISL.

@DeHo: CTPOCHHUE MOJIEKYJIBI, (PU3UUYECKHUE U XMMHUYECKHUE CBOMCTBA.
Tokcuunocts penona. llpumenenue penona.




Anpreruzibl U kemonsvl. POpMaNbAETHI, ALETAIBIECTU: CTPOEHHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (pEakUU OKHUCICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIIUH ), TOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U
YKCYCHasl KHCIJIOTBL: CTPOEHHE, (PU3NYEeCKHe M XHUMHYECKUE CBOMCTBA
(cBoiicTBa, OOmMKE nNs KiIacca KHUCIOT, pPEaKIus OSTEepUPUKAINN),
noyslyyeHue M npuMeHeHue. CTeapuHOBasi U OJEUMHOBAs KHUCIOTHI Kak
MPEACTABUTENM BBICIIUX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBHUE.

Cnoxuple d3Qupel Kak MPOU3BOJIHBIE KAapOOHOBBIX  KHUCIOT.
I'upponus cnoxueix 3¢upos. Kupel. I'maponus xupos. IIpumeHeHue
AKUPOB. buonornueckas poJib )KUPOB.

VYrieBoapl: cocraB, KiacCU(pUKAIMS YIJIeBOJAOB (MOHO-, IU- H
noscaxapuibl). [1oko3a — mpocTedmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHSI  MOJICKYJbI,  (PU3WYECKHE U  XMMHYECKHE  CBOMCTBA
(Bzaumogeiicteue ¢ ruapokcugom wmenu(Il), okucienne amMuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIIOKO3bI),
HaXOXJE€HWEe B NpUpPOJe, NpPUMEHEHHE, OHoJoruueckas podib.
@ortocuHTe3. PpyKTO3a KAK U30MEP ITHOKO3BI.

Kpaxman w nemmono3a kak NOpupoAHble MoauMepbl. CTpoeHue
Kpaxmaia M Ueunono3bl.  Dusnyeckue u XHUMHUYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYeCTBEHHAs PEAKIIUsI C UOJOM).

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHsS  BEIIECTB M  UX
MpEBPAILICHUIA: IIPOBEJCHNUE, HaOII0IeHUE 151 ONMCaHHE
JE€MOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OoKucieHue »dtaHona okcuaoMm Menu(Il)),
MHOTOATOMHBIX CIHUPTOB (B3aUMOJACHCTBUE TIIHMIIEPUHA C THAPOKCHUIIOM
Menu(Il)), anpaerugoB (OKHUCIIEHHME aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepebpa(l) m rugpoxcumom wmenu(ll), B3aumopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJECHHUE IpaKTU4YecKol palbOThl: CBOICTBa pacTBopa
YKCYCHOM KHCJIOTBI.

PacuérHble 3anaumn.

Bbluucienust no ypaBHEHHIO XUMUYECKOM peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Mmacce, O0bEMY, KOJMYECTBY OIHOIO M3 MCXOAHBIX BEIIECTB WIH
MIPOJIYKTOB PEAKIIUN).

A3oTrcoaeprkanue OpraHu4eckue COeIMHEHHUS.



AMUHOKUCIOTBI Kak amM(OTEepHbIE OPraHUYeCKUE COCIUHEHHSI.
duznyeckre M XHUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha IpUMEpe
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benku Kak MpPUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE — COEIMHEHMS.
[lepBuuHas, BTOpHYHAs M TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa O€NKOB: TUAPOIN3, AEHATypalus, KaueCTBEHHbIE PEaKIMU Ha
Oenku.

OKCIEpPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHWs  BEIIECTB M = HX
IpeBpalIeHU: HAOIIOJEHUE U ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OENKOB MMPU HATPEBaHUH, [BETHBIE PEAKIIUU OETIKOB.

BbicokoMouiekyJIsIpHbIE COeIUHECHUS

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNHY,
CpelHssi  MOJEKyJsipHas  Macca. OCHOBHBIE =~ METOJAbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHI - NOJINMEPU3ALIHS u
MTOJIMKOH/ICHCALIHSL.

OKCHNEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpeBpalleHUl:  O3HAKOMJIEHME C  oOpa3llaMd  IPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmmszanust MeXNpeIMETHBIX CBA3€H IIPU U3YUEHUN OPTraHUYECKON
xuMuu B 10 Kjacce oCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOLINX
€CTECTBEHHO-HAYYHBIX ~IOHATUM, TAaK W TOHATHH, SABISTFOLIAXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHSATHS: SIBICHHUE, HAYYHBIN (DaKT,
TUIOTE3a, 3aKOH, TEOpus, aHalu3, CHUHTE3, Kiaccudukaus,
IIEPUOIUYHOCTB, HaOJI0IeHUE, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE.

duzuka: martepus, SHEprus, Macca, aTOM, JJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIINYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYECKHM aKTHBHBIC BemlecTBa (OCNKH,
YTIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOPHbIE MOPOJBI, MOJIE3HBIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.



TexHomorus: IMUIICBBIC  IIPOAYKTBI, - OCHOBBI PalMOHAJIBHOTIO
IMUTaHuA, MOKIHUEC CpCACTBaA, JICKAPCTBCHHBIC HW  KOCMCTHUYCCKHUC
Inpceraparsl, MATCPpUAJIbI U3 HCKYCCTBCHHBIX U CHUHTCTHUYCCKHUX BOJIOKOH.

11 KIIACC
OBIHAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKHM IeMEHT. ATOM. Sapo aroma, n30TOonbl. DIEKTPOHHAS
0001109Ka. DHEPreTHYeCKre YpOBHU, OypOBHU. ATOMHBIE OpOUTANIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeeiCHUs DJIEKTPOHOB TIO
opOuTaisiM B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DnexkTpoHHasi KOH(UTypalus aTOMOB.

IHepuonuueckuit 3akoH u Ilepuogmyeckas CUCTEMAa XUMHUYECKUX
anementoB [J[. M. Menneneea. CBA3bp NEPHOAUYECKOTO 3aKOHA H
[Tepnoanueckoit cucrembl xuMuueckux 3nementoB . Y. MenaeneeBa ¢
COBPEMEHHOM TEOpHEN CTPOCHHS aTOMOB. 3AKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XHMMHYECKUX DJJIEMEHTOB M O00pa3yeMblX HMMH TMPOCTBHIX H
CJIOKHBIX BEIIECTB IO I'PYIIIAM U EpUOAaM. 3HAYEHNE NIEPUOIUIECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

CtpoeHue BelecTBa. XUMAYECKas CBsA3b. BUABI XUMHUYECKOU CBS3U
(koBaJieHTHasi HEMOJISAPHAs W TIOJIsIpHAsi, WMOHHAs, METAJUTHYecKas).
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHON XUMHUYECKOU CBs3M (OOMEHHBIN
U JOHOPHO-aKUENnTOpHbIM). Bogopomnas  cBa3p.  BajleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. (CTENeHb OKUCIeHUA. HOHBL: KaTHOHBI M
AHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUsSI. 3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPHUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 1015 BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHenuit. Homenknarypa
HEOPraHWYECKUX BELIECTB. [eHeTuyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUIHBIM KIJIACCAM.

Xumudeckas: peakius.  Knaccubukamuss XUMHYECKHX pPEaKIuid B
HEOPraHWYECKOW M OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHHUSI MAacChl



BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUHN MTPU XUMUYECKUX
peaKIusx.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB.
OGpaTuMble peakiuu. XUMHYECKoe paBHOBecre. DaKTOpbl, BIUSIONINC
Ha cOCTOsTHUE XuMuueckoro pasHoBecud. [Ipunnun Jle [laTense.

OnexkTponuthueckas — auccorumanus. CuibHble U cia0bie
AneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KUCas, HEUTpaabHas,
IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBLHbBIC PEAKIINH.

OKCIepUMEHTaIbHbIE ~ METOJbl  M3YYEHMsS  BEIIECTB U  UX
npeBpalieHuit: aeMoHcTparnuss Tabmui «llepuonnueckas cucrema
xumuueckux siemMeHTtoB [[. WM. MeHnneneeBa», u3ydeHHe MOJENIEH
KPUCTAJUTUYECKUX PEIIETOK, HaOIIFOCHHE u OITMCaHUe
JEMOHCTPAIIMOHHBIX M JJA0OOPATOPHBIX OMBITOB (Pa3jioKEHUE TMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIU3aToOpa, OMPEACICHUE CPE/Ibl paCTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCATLHOIO MHIAUKATOpA, PEAKI[MU HMOHHOIO
oOMeHa), MpOBEJCHUE NPAKTHUYECKOH paboThl «BiusHHE pa3IudHBIX
(haKTOPOB Ha CKOPOCTh XMMUYCCKOU PEAKITUI.

Pacuérnbie 3agaun.

Pacuérel Mo ypaBHEHMSIM XHUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUYECKUE PACUEThl, pPacu€Thl C UCIHOJIL30BAaHUEM TOHSATHUS
«MaccoBas JI0JIs BEIICCTBAY.

Heoprannyeckast xummus

Hewmeramnel. [lomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xumudeckux anemeHToB [[. Y. MenmeneeBa m 0COOCHHOCTH CTPOCHUS
aToMOB. PU3MUYECKHUE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJIOB
(Ha mpuMepe KUCIIopoaa, cephl, pocdopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAIOB (TAJIOTEHOB, CEPBHI,
azota, ¢docdopa, yriepoaa W KPEeMHHUS) U HX COCTUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAITUX KUCIIOT, BOJOPOIHBIX COSTUHECHHMI).

[IprmMeHeHne BaXKHEUIIINX HEMETAIIOB U X COCAUHECHUM.

Meramnbl.  Ilomoxkenue wetaiwuioB B llepuognyueckoit cucreme
xumuueckux sneMeHTtoB [[. M. MennaeneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢usnueckue
cBoiicTBa MeTauioB. CIulaBbl METAIIOB. JEKTPOXMMHUYECKUN PSiJI
HaNpsiKEHU METAJLIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJui,
KaJIbI[M{, Mar"Hui, ajJlOMUHHUM, LHUHK, XpOM, 3JKeJIe30, Mellb) U HX
COCIMHCHUU.

OO6mue crocoObl MmodydeHus MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCHEPUMEHTAJIbHBIE  METOJbl  W3YYE€HUS BEIIECTB H©  HUX
MIPEBPAIICHAUN: M3YYCHUE KOJUIEKINH «MeTaibl U CILIaBB», 00pas3IioB
HEMETAJVIOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOJIoACHUE H
OIMCaHUE JIEMOHCTPAIIMOHHBIX 51 71a00paTOPHBIX OIIBITOB
(B3auMOJEHCTBHE THUIPOKCHJA AJTIOMHHHUSI C pPacTBOpaMH KHUCJIOT U
IeJI04eid, KAYeCTBEHHbBIC PEAKIIMM Ha KATUOHBI METAJLJIOB).

Pacuérnrbie 3amaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B
peaklMy BEMIECTB, Pacu€Thl Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MPOAYKTOB PEAKIIMHU, €CJIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecCIieUYeHUM SKOJIOTHYECKOM, SHEPreTHYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PAa3BUTHU METULUHBL [IOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUU.

[IpeacraBnenns 06 OOMIMX HAYYHBIX MPUHIIAIIAX MPOMBIIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIECTB.

YemoBek B MHpPE BEIIECTB W MAaTCPUAIOB:  BaXXKHECHUIINE
CTPOUTEIIBHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTepUAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pCHHMS.

XuMHsi W 3JI0pOBbE  YEJOBEKA: MpaBuja  MCHOJIb30BAHUA
JICKapCTBEHHBIX TIPEMapaToB, IMpaBuja OE30MacHOTO HCITOJIB30BAHUS
MpenapaTroB OBITOBOM XMMUU B TTIOBCEAHEBHOM JKU3HU.

MexrnpeaMeTHBIE CBA3U.

Peanm3zanust MeXIpeaMETHBIX CBS3EH IPU HM3YYEHUM OOIIeH u
HeopraHmdyecko xumMuu B 11 Kilacce OCyIIEeCTBIAETCA 4epe3
HCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATUM, TaK H
MOHSTUW, SBISIOIIUXCS CUCTEMHBIMM ISl  OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI' O [IUKJIA,

OO0mue ecTecTBEeHHO-HAYYHbIC TIOHATHS: HAyYHBIH (paKT, THIIOTE3a,
3aKOH, TEOpHs, aHajau3, CHHTE3, KiIacCu(UKaIMsI, TEPUOJIUUYHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: Martepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA, SHEPreTUYCCKUI
ypOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIICCTBA,
bu3HUeCKre BETMYNHBI U €IMHUAIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpalbl, TOPHBIC MOPOJBI, MOJIE3HBIE MCKOTACMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorus: XWUMHYECKas TPOMBINUICHHOCTb, METaJLTypIHs,
MIPOU3BOJICTBO  CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIHCTBEHHOES
MPOU3BOJICTBO,  IHIIEBAs  MPOMBIILICHHOCTh,  (hapMalieBTHICCKasI
MPOMBIIIJICHHOCTh, ~ MPOU3BOJICTBO  KOCMETHYECKHX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasioB, AJICKTPOHHAS
MIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHW A [TPOI'PAMMBI T10
XM HA BA3OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBLIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHSI
oOyJaronmuMucss  TporpaMMm  cpemHero  obmiero  oOpa3oBaHHSA
(IMYHOCTHBIM,  METANpPEIMETHBIM W  IpeAMeTHbIM).  HayuHo-
METOJMYECKOM OCHOBOHM /i1 pa3pabOTKU IUJIAHUPYEMBIX pe3yJIbTaTOB
OCBOGHHUSl TMpOTrpaMM CpefdHero oobmero oOpa3oBaHUs — SIBISETCA
CUCTEMHO-JIEATEIbHOCTHBIA MOAXO/.

B coOTBeTCTBUM € CHUCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IpeAmMeTa «XUMHUS» Ha
YpPOBHE cCpeaHero oOmero oO0pa30BaHUS BBIJICICHBI  CIICIYIOIINAE
COCTAaBJISAIOLINE:

OCO3HAaHUE oOy4Jaronmmucs POCCUICKON IrpakIaHCKOU
UJEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOIIPEEIICHHUIO;

HaJM41e MOTUBAIIMU K O0yUEHHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH JINYHOCTH Ha
OCHOBE KJIFOUEBBIX IIECHHOCTEH U UCTOPUUECKHUX TPaTUIMil 0a30BOI HAYKU
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCS B
cBOEH NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
MPUCYIIMMHU LETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MTPABOCO3HAHUS SKOJOTHIECKON KYJIBTYPBI M CIOCOOHOCTH
CTaBUThH 1€JIU U CTPOUTH KU3HCHHBIC TJIAHBI.

JIn4yHOCTHBIE ~ pe3yJbTaThl  OCBOCHUS — HOpeaMeTa  «XHUMUS»
JIOCTUTAIOTCSI B €IMHCTBE YYEOHOUW M BOCIUTATEIBHOM NEATENHHOCTH B
COOTBETCTBUM C TyMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, IyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU W HJ€alaMH POCCUUCKOr0 TpakJIaHCKOro
oO1ecTBa, MPUHATHIMU B OOIIIECTBE HOPMAMU U MIpaBUJIaMU TOBEACHMUS,
CHOCOOCTBYIOUIMMH  MpOLlECCaM  CaMOIO3HAHUSA, CaMOpa3BUTHUA U
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYHAIOIIUXCS.

JIngHOCTHBIE PE3yabTAaThl OCBOCHUS MpeaAMeTa « XUMUS» OTPAXKAIOT
c(hOPMHPOBAHHOCTh  OMbBITA  [MO3HABATEIBHOW W  MPAKTHYCCKOU



JEeATETHPHOCTH OOYYarONIMXCsl 0 peaju3aliy MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpPaB H
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSJIKY;

MPEACTAaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUJax
MEKJIMYHOCTHBIX OTHOIIEHUM B KOJJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO37IaHUU Y4YEOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W TO3HABATEIIbHBIX
3a/1a4, BBHIMOJHEHUH XUMHUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
M apryMeHThl JIpyTUX TpHU aHalM3€ pa3JIMYHbIX BHJIOB y4eOHOM
NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACIICIIUIO
OTE€YCCTBEHHON XUMUMU;

YBOXEHUST K TMPOIECCY TBOpUYECTBA B O00JIACTH TEOpUU H
MPAKTUYECKOTO0 MPUMEHEHUSI XUMHUU, OCO3HAHUS TOTO, YTO JOCTUKEHUS
HAyKd €CThb PE3yJbTaT JUIMTEIbHBIX HAOMIOIEHUN, KPOIMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX MTOMCKOB, TOCTOSTHHOIO TPYyAa YUEHBIX U MIPAKTUKOB;

WHTEpeca U TI03HABAaTCIbHBIX MOTHUBOB B TIOJYy4YEHUU U
MOCJICYIONIEM aHau3e HHPOPMAIMK O TEPEIOBBIX JOCTHKEHUAX
COBPEMEHHOW OTECYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluU, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSMHM, W TPUHUMATh OCO3HAHHBIE PEUICHUSA, OPHUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U 1IEHHOCTH;

FOTOBHOCTH OILICHUBATh CBOE TOBEJACHUE U TMOCTYNKH CBOUX
TOBApUILIEH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCJEACTBUN 3TUX MOCTYKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

MMOHUMaHUsI LIEHHOCTEH 3I0pOBOr0 M 0e30macHoro odpasa >KW3HH,
HEOOXOJIUMOCTH  OTBETCTBEHHOT'O  OTHOILIEHHSI K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

coOMIo/IeHrs TpaBuil 0€30MacHOTO OOpallleHHs C BEIIeCTBaMHU B
OBITY, IOBCETHEBHOW KU3HU U B TPYIOBOH JESATEIBHOCTH;



MMOHUMAaHUS IICHHOCTH TIPaBUJI WHIUBHUIYAIBHOTO U KOJJIEKTUBHOTO
0€30macHOT0 TTOBEJACHHUS B CUTYAIHIX, YTPOXKAIONIUX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUSI TMOCJHEACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK
(ynorpeOsneHust anKoroJsi, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETCHTHOCTH B y4€OHO-HCCIIEOBATEIBCKOM
NEeSTEIBHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPYECKONW M APYrHMX BHAAX
JESTENbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 3a]1a4
COIMAILHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCUil pazIuyHOro
po/ia, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHHUM IO
XUMUHY;

YBOXKEHUS K TPYAy, JIOIIM Tpyda € pe3yibTataMm TPYyIAOBOU
NEATENHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHAYaJIbHOM TPACKTOPHUU
obpazoBaHus, Oyaymiedr mnpodeccu W peaausaluid  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) IKOJIOrH4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKU I1eJIeCO00pa3HOr0 OTHOILIEHUS K MPUpOJE, Kak
HMCTOYHMKY CYIICCTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJIO0ATHHOTO XapakTepa dKOJOTHYSCKUX MPoOieMm,
BIIUSHUST SKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHUE TMPUPOTHON U
COIIMAJIbHOM CPEJIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTUKEHUN XUMHH
JUISl pEIICHUS] BOIIPOCOB PAITMOHAIBHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBHUM, TPUHOCIIIMX BPEI OKPYKAIOMIECH
MPUPOJHOM  cpele, YMEHHS TPOTHO3UPOBATH  HEOJAroNnpUsTHHIE
AKOJOTUYECKHUE  TOCIEACTBUS  NPEANPUHUMAEMBIX  JIEUCTBUM U
Mpe0TBpaiaTh UX;

HaJIUYHsI Pa3BUTOTO AKOJOTHYECKOTO MBINIICHUS, DKOJIOTHICCKON
KyJIbTYpbI, OTBITa JESITCIBHOCTH SKOJOTHYECKOW HaIpPaBJICHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCS MMU B TIO3HABATEIHHOM, KOMMYHUKATUBHOMN
U COUMAJIbHOM TpaKTUKE, CIHOCOOHOCTM W  yMEHHUS  aKTUBHO
MIPOTUBOCTOSATH UJCOIOTHH XeMOhoOuH;

7) HEHHOCTH HAYYHOI'O O3HAHMS:



c(hOpMHPOBAHHOCTH MHPOBO33PEHNUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJik B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
LEJOCTHOIO TMPEJICTABICHUA 00 OKPYXAIOIIEM MHUPE KaK O €JIUHCTBE
MPUPOJBL M YEJOBEKA, B NMO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEM U
pEIIeHIH MPOOJIeM COXPaHEHUSI IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUHU JUJISI COBPEMEHHOM
UMBUJIA3ALMU: B €€ TYMAaHUCTUYECKON HAIPABJICHHOCTH U BAXKHOM POJIA B
CO3/TaHUM HOBOM 0a3bl MaTEPUAIBHON KYJIbTYpPbhl, PEIICHUH TJI00ATbHBIX
mpoOjeM  YCTOWYMBOTO  pPa3BUTHS  YEJIOBEUECTBA —  CBHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, 00ECIIEYEHUU YCJIOBHUM YCIEIIHOTO TPYyJla U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXJA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM  T'PAMOTHOCTH:  MOHMMAaHHUS  CYIIHOCTH
METOJIOB  TO3HAHWS, MCIOJB3YEMBIX B  €CTECTBEHHBIX  HAYKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSICHEHMSI SIBJICHUI OKpYKAIOIIEro MHpa M MPOUCXOJANIUX B HEM
W3MEHEHUHN, yMEHUsl JleJlaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ HWMEIOMMXCA MJAaHHBIX C IETBI0  TOYYCHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HMCIOJb30BATh XUMHUYECKUE 3HAHMUS
JUTs petieHust mpo0sieM B pealibHbIX KU3HEHHBIX CUTYaIIHsIX;

MHTEpEeCa K O3HAHUIO U UCCIIEI0BATEIIbCKOMN AESTEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TOJIyYEHHUIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MMOTPEOHOCTAMH;

MHTEpEeCa K OCOOCHHOCTSAM TpyJda B  pPa3nuyHbIX cdepax

npodeccroHaTBbHOM e TETBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yiabTaTbl OCBOECHHUS Y4YEOHOro IpeameTa
«XuMUS» HA YPOBHE CPEHEr0 00IEero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIC 11 (OPMHUPOBAHHSI MHUPOBO33PEHUST OOYUAIOIIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXNPEAMETHbIE) OOIEHAyYHbIE IOHSTHS,
OTpPaXalIllMe LEJIOCTHOCTh HAyYHOW KapTUHBL MHpa U CHEUUPUKY
METO/IOB MO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPrusi, SBICHUE, TPOIECC, CHUCTEMa, HAy4YHBIA (aKT,



MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBAHHUE,
HaOII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIE yueOHbIE nercTBUS (mo3HaBaTeIbHBIE,
KOMMYHHMKATUBHbBIE, PEryJISTUBHBIE), oOecreunBaroue (HpopMupoBaHue
(GYHKIIMOHATBPHOW ~ TPAMOTHOCTHM M COIMAJIBHOM  KOMIETCHIIMH
00yyJaroImmxcs;

CHOCOOHOCTD 00y4aromuxcs UCITI0JIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC
yueOHbI€ AEUCTBUS B T03HABATEIBHON M COLMAIBHOM MPAKTHKE.

MeTtanpenmeTHbie pe3yNIbTaThI OTpaXKaroT OBJIQJICHHE
YHUBEPCATHbHBIMUA YYCOHBIMU MMO3HABATEIHHBIMU, KOMMYHUKATUBHBIMH U
PETYJIATUBHBIMU IEUCTBUAMHU.

OgilaieHHe YHMBePCAJIbHBIMH Y4eOHBIMH IO03HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOrHYeCcKUEe TeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTyaJIM3UPOBATH MPOOIEMY,
BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIpE/EIIATh LIENU JEATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU
UX  JOCTWXEHHUS, COOTHOCUTb  pE3yJbTaThl  JEATENbHOCTH  C
MOCTaBJICHHBIMHU ETISIMH;

HCIIONIb30BAaTh TMPU OCBOCHUU 3HAHUM MPHEMBI JIOTUYECKOTO
MBIILIJIEHUsSI —  BBIAEIATh  XapaKTepHble [PU3HAKKM TOHIATUHA U
yCTaHaBIMBaTh MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHE
MOHSTHS JUTSI OOBSCHEHUS OT/ICIbHBIX (DAKTOB U SIBICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUU I KJIacCU(UKAIIMKA BEIIECTB U
XUMHUYECKUX PEaKLIN;

yCTaHaBJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
M3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIyKTHUBHBIC, NEAYKTUBHBIE,
[0 aHaJOruM), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B
paccMaTpuBaeMBbIX SIBJICHUSIX, (POPMYJIMPOBATH BHIBOBI U 3aKIIOUECHHUS;

OPUMEHSTh B IIPOLECCE IIO3HAHUS, MCIONb3yEMble B XUMHUU
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, IPEe0OpPa3OBbIBATh MOJIEIbHBIC
MPEJICTABICHUS] — XUMHUYECKHI 3HAK (CHMBOJ) DJIEMEHTAa, XUMHYECKas
dopMyIia, ypaBHEHUE XMUMHUYECKON PEAKIMH — MPH PELICHUH Y4eOHBIX
MO3HABATEJIbHBIX W MPAKTUYECKUX 3a7ad, I[IPUMEHATh Ha3BaHHBIE
MOJIETIbHbIE TIPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKITUH.



2) 0a3oBbIe MCCIIEI0BaTEIbCKUE 1eCTBUA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[I03HAHUS BEUIECTB U
XUMUYECKUX PEaKITnii;

dbopMynupoBaTh LETUW M 3aJladyd  MCCIEOBaHUS, HCIOIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTENFHO CQOPMYIUPOBAHHBIE BOMPOCH B
KadyecTBEe HMHCTPYMEHTa TO3HAHUS W OCHOBBI g  (popMUpOBaHUS
TUTIOTE3BI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAGMBIX CYXKICHUI;

BJIAJICTh  HABBIKAMU  CAMOCTOSITEJILHOTO  IJIAHUPOBAHUS U
MPOBEICHUS YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOMIoAaTh 32 XOJOM IpoOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €0
pe3ynbTar, (HOopMyIupoBaTh OOOOMIEHHUS U BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeNIaHHOM padoTe;

MpUOOpeTaTh OMBIT YUSHUUECKONU MCCIIEI0BATEIBCKON U MTPOCKTHOM
NEATENHbHOCTH,  TPOSIBISATH  CIHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOYHUKAX MH(DOpMaIuu (Hay4yHO-
MOMyJIsIpHAsl JINTepaTypa XHMHYECKOTO COJCP)KaHUS, CIIPABOYHBIE
nmocobusi, pecypcbl  HMHTepHeTa), aHaAIU3UPOBATH  HHQPOPMAIUIO
pPa3INYHBIX BUJIOB U (DOpPM MpeacTaBICHUs, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HEMPOTUBOPEUNBOCTH;

(GbopMyIHUpPOBaTh 3alPOCHl M MPUMEHATH Pa3IUIHBIC METOABI IIPH
MOMCKe W O0TOOpe wuHPOPMAIMK, HEOOXOMUMON IS BBITOTHCHUS
y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA,

puoOpeETaTh OTIBIT UCITIOJIb30BAHUS nH(}OpMaAITMOHHO-
KOMMYHWKATHUBHBIX TEXHOJIOTUN U PA3JIUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATEIILHO BBIOHMPATh ONTHUMANBHYIO (DOpMY TIPEICTaBICHUS
uHdopmaruu (cxembl, Tpaduku, AUArpaMMbl, TaOJHUIBl, PUCYHKH U
Apyrue);

MCII0JIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MpU paboTe C
XUMUYCCKON MH(POpMAIMEH: MPUMEHATh MEKIIPEAMETHBIC ((hHU3UIecKue
M MaTeMaTH4YeCKHe) 3HaKH U CHUMBOJBI, (Qopmysbl, aOOpeBHATYpHI,
HOMEHKJIATYpPY;

HCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE
CpelicTBa HATJISIAHOCTH.



Osianenne YHHUBepPCAJIbHBIMH KOMMYHHKATHUBHBIMH
JefiCTBUSIMU:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMOM TeMBI B XOe
yajgora W/WIM JTHUCKYCCHUHU, BBICKA3bIBaTh HJICH, (POPMYJIHUPOBATH CBOM
MIPETOKCHUS OTHOCUTEHHO BBITTOJTHEHHS TPE/TIOKEHHON 3a1a49H;

BBICTYITaTh C TMPE3CHTAMEH  PEe3yJIbTaTOB  TO3HABATEIHHOM
JEATENHHOCTH, TIOJYYCHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO
CBCPCTHHKAMH TP  BBIMIOJHEHUM  XHUMHYECKOTO  DKCICPUMEHTA,
MPaKTUYECKON PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3andu  y4eOHOro TIpoekTa u  (GOPMYJIHPOBATh BHIBOABI IO
pe3ynbTaTaM  TMPOBEACHHBIX HWCCIACAOBAHHN TyTEM  COTJIACOBAHUS
MO3HITUHI B X0J1¢ 00CYKICHUS 1 0OMEeHa MHCHUSIMH.

OBJjiaieHne YHHBEPCATbHBIMY PEryJsiTUBHbIMHU 1€ CTBUSAMM:

CaMOCTOSITEIbHO MIJIAHUPOBATH U OCYILIECTBIISITH CBOIO
MMO3HABATEIBHYIO JICSITCIBHOCTh, ONpenensis €€ Ienum | 3aJadyd,
KOHTPOJMPOBaTh M IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
IpeJylaraéMblii - aITOPUTM  JEWCTBUH TIPHU  BBITIOJHEHUHM YYEOHBIX H
HCCIIeIOBATENIbCKUX 3a7a4, BeIOMpaTh Hanbojee 3(p(EKTUBHBIM CIIOCOO
WX peleHus ¢ y4E€TOM IOJyYeHUs HOBBIX 3HAHUM O BEIIECTBaX H
XUMUYECKUX PEaAKITUSIX;

OCYIIIECTBJIATh CAMOKOHTPOJIb CBOEH NIEATEILHOCTH Ha OCHOBE
caMOaHaJIn3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmMeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHnyeckass XUMUsH
OTPaXkaroT:

c(hOpPMHPOBAHHOCTH TIPEJICTABIICHUN O XUMUYICCKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHUHU B MIO3HAHUU SIBIICHUHN
NpUPOAbLl, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €&
(YyHKIMOHATIBHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  JJIsi  pelICHUs
MPAKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMH, KOTOpas BKIKOYACT:
OCHOBOIIOJIATAIONINE  MOHATHS  (XMMHYECKUW  DJIEMEHT,  aToM,
AIEKTPOHHASA o0otouKa aToma, MOJIEKYJIA, BAJICHTHOCTb,



AJIEKTPOOTPHUIIATETIFHOCTh, XMUMHUYECKas CBs3b, CTPYKTypHas (opmysa
(pa3BépHyTass W COKpaliéHHas), MOJb, MOJSpHAs Macca, MOJISIPHBIN
00BbEM, YIJIEpOAHBIN CKeneT, (yHKUMOHAJIbHAs TpyINa, paguKa,
WU30MEpHsl, U30MEPBI, TOMOJIOTMYECKUN PsAZl, TOMOJIOTH, YIJIEBOAOPOMBI,
KUCJIOPOA UM a30TCOAEpKAIIME COCAWHEHMS, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHsS); TEOPUH H
3aKOHBI (TEopusi CTpoeHus opraHumyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHUS MACChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUM
A3BIK XUMHH; MHUPOBO33DEHUYECKME 3HAHUs, JIEeXKallMe B OCHOBE
MOHUMAHUS MPUYUHHOCTH W CHCTEMHOCTH XHWMHUYECKUX SIBJICHUH,
dakToNornueckue CBEIEHUS O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUH BAKHEHIINX OPTaHUYECKUX BELLECTB B OBITY
Y IPAKTUYECKOH JESATEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTEpHbIE IPU3HAKU
MIOHSITUH, yCTaHaBIUBATh 170'¢ B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME TMOHATUS NPU ONUCAHUU COCTaBa, CTPOCHUS H
IIPEBPAILICHUI OPraHUYECKUX COECTMHEHMUI;

COPMUPOBAHHOCTh ~ yYMEHMH  HUCHOJb30BaTh  XUMHYECKYIO
CUMBOJIMKY I COCTABJIICHMS  MOJEKYJISIPHBIX M  CTPYKTYPHBIX
(pa3BépHyTOH, COKpaméHHOW) GOPMYT OPTraHWYECKHX BEIIECTB W
YPaBHEHUN XWUMHUYECKUX PEAKIUM, H3TOTABIMBATE MOJCIH MOJIEKYJI
OpraHUYeCKUX BEIIECTB Ul WUIFOCTPALMM = UX XUMHUYECKOTO MU
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHHMW YCTaHABIMBATh MPHUHAJICKHOCTD
U3YYEHHBIX OPraHUYECKUX BEIIECTB IO MX COCTaBY M CTPOEHUIO K
ompeneNéHHOMY KJIacCy/Tpylie COeIUHEHUH (YIiIeBOAOPObl, KHUCIOPOA
U a30TCOJEpXkKalllhe COCIUHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs),
JaBaTh UM Ha3BaHus Mo cucteMaruudeckoil HoMmeHkinatype (IUPAC), a
TaK)K€ MPUBOAWTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX OPraHUYECKHUX
BEUIECTB (ITWJIEH, NPONWIEH, AalleTUJICH, S3TUJICHIVIMKOJb, TJIMIEPHUH,
deHosn, Gopmanbaerul, aleraibAerui, MypaBbUHAas KHUCIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, GPYKTO3a,
KpaxmaJi, LeJUTI0J103a, TIIHUIIIH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACISATh BHUIBI XUMHUECKON CBS3U
B OpPraHMYECKUX COCIUHEHUSIX (OJJUHAPHBIE U KPAaTHBIE);

c()OPMUPOBAHHOCTb ~YMEHHSI MPUMEHSTH ~ MOJIO)KEHUS TEOPHUU
CTpoeHMsI opraHudeckux BemiectB A. M. byrtnepoBa 11 00bscHEHUA



3aBHCHMOCTH CBOMCTB BCIIECTB OT HX COCTaBa M CTPOCHHS; 3aKOH
COXPaHEHHUS MacChl BEIICCTR,;

c(hOpPMHPOBAHHOCTh YMEHHUI XapaKTEepPHU30BaTh COCTaB, CTPOCHHE,
(¢U3MYeCKUe W XMMHYECKHUE CBONCTBA THUIMYHBIX IPEACTABUTCIICH
pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, A3TaH, ATHIICH,
MpONMWIeH, ameTwieH, Oyraamen-1,3, wmetwiOyraauen-1,3, OenHzom,
METaHOJI, 3TAHOJ, STUICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbUHAs W YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMaj, IeJIII0I03a,
aMHUHOYKCYCHAs KHCJIOTa), WJUTFOCTPHPOBATh TCHETHYCCKYIO CBSI3b MEKTY
HUMHU YPaBHCHHSIMH COOTBETCTBYIOIIUX XHUMHYCCKHX pEakmuid ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHPOBAHHOCT, ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHUKH
YIJIEBOAOPOIHOTO ChIphs (He()Th, IPUPOJHBINA Ta3, Yrojb), CIIOCOOBI HX
nepepabOTKU U MIPAKTUYCCKOES IIPUMEHEHHUE MPOAYKTOB MEpepadOTKH;

c(OPMUPOBAHHOCTh ~ YMEHHUH  NPOBOJUTH  BBIUYUCICHHS  I10
XUMHYCCKUM YpPaBHCHHSM (Macchl, 00BbEMa, KOJMYECTBA HCXOHOTO
BCIIECTBA WJIM TIPOAYKTa PEakIMH II0 H3BECTHBIM Macce, OO0BEMY,
KOJIUYECTBY OJHOTO M3 UCXOTHBIX BEIISCTB WU MPOIYKTOB PEaKIUH);

c(hOpPMHPOBAHHOCT, YMCHHH BJIQJCTh CHUCTEMOH 3HaHUH 00
OCHOBHBIX METOJaX HAyYHOrO IMO3HAHWS, UCIOJIb3yeMBIX B XUMHUHU IPH
W3YYCHHWH BEIICCTB M XUMHYECKHX SBJICHHI (HAOIIOICHUE, N3MEpEHUE,
AKCIICPUMEHT, MOJICIIMPOBAHNE), UCIIOIh30BATh CUCTEMHBIC XHMHYCCKUE
3HAHWS JJIS MPUHATHS PEUICHUN B KOHKPCTHBIX YKU3HCHHBIX CUTYAIIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

c(OpMHUPOBAHHOCTh YMEHHU COOJIIOJIaTh IPAaBHJIA ITOJIb30BAHHMS
XUMUYECKON IOCyol M Ja0OpaTOPHBIM OOOpYJIOBAaHHEM, a TaKkKe
mpaBujia 0OpaIiCHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSAMU I1O
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

COPMUPOBAHHOCTh ~~ YMCHUW  IUIAHUPOBaTh M BBINOJIHATH
XUMUYCCKUN SKCIIEPUMEHT (IIPEBPAICHUS OPraHUYCCKUX BEIICCTB IPHU
HarpeBaHWM, IIOJyYCHHWE OTWICHA M M3YyYCHHE €ro  CBOICTB,
KaueCTBCHHBIC PEAKIMH OPraHMYECKUX BEINECTB, JACHATypalus OCIKOB
IpY HAarpeBaHWHW, IIBETHBIC pEAKIMH OCIKOB) B COOTBETCTBUH C
MpaBWJIaMHA TEXHUKHA O€30MaCHOCTH TPU OOpPAMICHUH C BEIIECTBAMU H
71a00paTOPHBIM o0opya0oBaHUEM, MIPEACTABIISITh PE3yNIbTaThI
XUMHUYCCKOTO  OJKCIEpHMEHTa B (OpME  3aluCH  ypaBHCHUU
COOTBETCTBYIOIHUX PEAKIUN U (OPMYITHPOBATh BBIBOABI HA OCHOBE THUX
pe3yJIbTaTOB;



chOpPMUPOBAHHOCTh ~ YMEHHUH  KPUTHUYECKH  aHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMALMIO, MOJYyYaeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpeactBa maccoBoi nHopmanuu, UHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh IpaBUiIa 3KOJOTHYECKU
11e1€co00pa3HOro MOBEICHUS B OBITY U TPYAOBOM NIEATEIHHOCTH B IIEIIAX
COXpPAaHEHHUSI CBOEr0 3J0pPOBbsI. M OKPYKAIOIIEM NPUPOJHOM CpPENbL,
OCO3HAaBaTh  ONACHOCTb ~ BO3JEHCTBUS HAa  JKMBBIE  OPraHU3MBbI
ONpENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs CMBICH I1OKA3aTells
[TJK, noscHATh Ha IpUMeEpPax COoCOObl YMEHbBIIEHUS U IPEIOTBPALLICHHSI
UX BPEIHOTO BO3JICUCTBHS HA OPraHU3M YEJIOBEKa;

Uil 00YYaroIIUXCsl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSL:
YMEHHE MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JUIA  CIENbIX M CHa0OBUASAIIMX  OOYyYAarOIIMXCS:  YMEHHUE
HCITOJIB30BaTh PEIbe(HO-TOUCUHYIO cHCcTeMy o0o3HaueHmid JI. bpaiins
JUIA 3aMUCU XUMHYECKUX POpMYII.

11 KIIACC

[IpeameTHbie  pe3ynabTaThl  OcBoeHHMsI  Kkypca «OOmas
HEOpraHWYEeCKasi XUMUSD» OTPAKAIOT:

c(hOpMHPOBAHHOCTH IIPEICTABIICHUN: 0 XMMHUYECCKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XUMUU B NTO3HAHUU SIBJICHUN
npUpPOAbl, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €&
(YHKIMOHATIBLHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  Jisi  peIIeHUS
MPAKTUYECKUX 3a/7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE CHUCTEMOM XUMUYECKUX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIAral0IIUe MOHATUS (XUMUYECKUN DJIEMEHT, aTOM, M30TOIl, S-,
p-, d- aIEeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN
00bEM, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIECHb OKHUCICHUS,
XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKasi, BOJIOPOIHAS ),
KpHUCTAJUTNYECKasi PpEIIETKA, TUIbl XUMHUYECKUX pEaKUui, pacTBoOp,
ANEKTPOJUTHL, HEANEKTPOJIUTHI, DJIEKTPOJUTHYECKAs IHCCOLIMALNA,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKON  peakuuu,
XUMHYECKOE paBHOBECHE); TEOpUU 151 3aKOHBI (Teopust
BIEKTPOJIMTUYECKON JHCCOolManuu, nepuoandeckud 3akon JI. M.
MeHnneneeBa, 3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS H



MPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XMMHWHU, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE ITOHUMAaHHUS MPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBIICHUH,
(aKTONOTUYECKUE CBEJCHUSI O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HWCTIOJB30BAHUM BAKHEHIIIMX HEOPTaHWYECKHX BEIIESCTB B
OBITY ¥ PAKTHYECKON JIEATCTLHOCTH YETIOBEKA;

c(hOPMHPOBAHHOCT, YMCHUW BBISBJIATh XapakTEepHBbIC TPHU3HAKH
MIOHSITUH, YCTaHaBJIUBATH 150, B3aUMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOLIME MOHATHS IIPU OMUCAHUU HEOPTraHMYECKUX BELIECTB U
UX IIPEBPALCHUN;

c(hOpPMHPOBAHHOCTh  yMCHUM HCMOJIb30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUS (opMyl BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarudyeckyto Homenkinarypy (IUPAC) u
TPUBUAJILHBIC HAa3BAHUS OTIEIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIi
ras, yIJICKHCJbIM ra3, aMMHaK, Tali€éHass U3BECThb, HETAIIEHAs W3BECTb,
MUTHhEBAs COJIa, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUM ONPENESATh BAJICHTHOCTh U CTEICHb
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XHMMHYECKOM CBS3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas,
BOJIOPOJIHAsI) B  COCIMHEHUSX, THUI KPUCTALIUYECKOU PEmIETKU
KOHKPETHOTO  BeIIeCTBa - (aTOMHasil, MOJIEKYJISIpHAsA,  WOHHAs,
MeTaJUIMuecKasi), XapakTep Cpe/ibl B BOJIHBIX pacTBOpPaX HEOPTaHUYECKUX
COCMHECHUI;

c(OPMHPOBAHHOCT, YMCHHHA yCTaHABIMBATh TMPHUHAIIC)KHOCTD
HEOPraHMYECKUX BEHIECTB IO HX COCTaBy K  OMNPEICIEHHOMY
KJIacCy/Tpynme COeIUHEHUW (MpOCThIE€ BEIIECTBA — METAUIBl U
HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHbIE TUIPOKCHUIBI,
COJIN);

C(hOpPMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT TEPHUOIHIECKOTO
3aK0HA . n. MenneneeBa v JIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOUTYIO0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh  DIEKTPOHHOE
CTPOEHHE  aTOMOB  XUMHYECKMX  JJIEMEHTOB 1—4  mepuoaoB
Ilepnogmueckonn cucteMbl xumuyeckux snmemeHToB 1. 1. Menneneesa,
UCTIONIb3Ysl ~ TOHATUS  «S-,  p-,  d-DJIEKTPOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWCTB XMMMYECKUX OBJIEMEHTOB U HMX COCIMHEHHUW 10 IEPUOAaM U



rpynnam Ileprognueckon cucTeMbl XUMHYECKUX dneMeHtoB J[. .
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHHME  TEHETUYECKOW  CBSI3U  MEXKIY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKINH;

C(OPMUPOBAHHOCTbh ~ YMEHMSI ~ KJIACCU(PUIUPOBATH XUMHUUECKHE
peaKuuyu IO pa3jIMYHbIM MpHU3HAKaM (YUCIy U COCTaBy pearupyroiiux
BCIIECTB, TEIUIOBOMY J((dEKTy peakiuyd, W3MEHEHHI0 CTeleHen
OKHCJICHUS DJIEMEHTOB, 00pPAaTUMOCTH PEAKIINH, YUACTUIO KaTaJn3aTopa);

Cc(OPMUPOBAHHOCTh YMEHHMHM COCTaBJISATh YPABHEHMSI PEaAKIUil
pa3jIMyYHbIX THUIIOB, TIOJHBIE M COKpAIIEHHBIE YpPaBHEHUS peakuui
MOHHOIO OOMEHA, YUUTHIBas YCJIOBHS, MPU KOTOPHIX 3TH PEAKIHUHU UAYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHHH MPOBOUTD peaxiuu,
MOJTBEPKJIAIOIIME KAYECTBEHHBIM COCTAB pa3IUYHbIX HEOPraHMUYECKUX
BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpax HEOPraHMYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUIN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN ITOCPECTBOM COCTABICHUS DJICKTPOHHOTO
OaylaHCa 3TUX peaKUui;

c(OPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH
XUMHUYECKON PEAKIMH OT Pa3IMYHBIX (HDaKTOPOB; XapaKkTep CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBHS
(mpunnun Jle Hlartense);

cOPMUPOBAHHOCTh ~ YMEHHM  XapaKTepu30BaTh  XUMHUYECKHE
MPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBINIICHHOTO TIOMYyYEHUSI CEpHOM
KHCIOTHI, aMMHakKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHUIN 00
OOIIMX HAyYHBIX MPUHIMUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO
IIPOU3BO/ICTBA;

COPMUPOBAHHOCTh ~ YMEHHMW  TPOBOJUTH  BBIYMCIEHUS  C
MCIIONIb30BAaHMEM TIOHSATHS «MaccoBasl JOJiSl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKUX PEAKIHSIX, MAaCCHI
BelIeCTBA WJIM 00bEMA Ta30B MO0 M3BECTHOMY KOJHYECTBY BELIECTBA,
Macce WM O0bEMY OJHOTO U3 YYacTBYIOLIUMX B pEaKlUU BELIECTB,
TEIUIOBOTO 3(QeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, MPEBPAILICHUS M COXPAHEHUS YPHEPTHH;



c(hOpPMHUPOBAHHOCTh YMEHHH COOJIOJATh MpaBWa ITOJIH30BAHUS
XUMUYECKON TMOCynold ¥ Ja0OpaTOPHBEIM OO0OpYJIOBaHHEM, a TaKKe
npaBuia oOpamieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKIIUSMU T10
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMHPOBAHHOCT, ~ YMCHHUHM  IUTAHUPOBATH ¥ BBHITIOJHATH
XUMUYECKUN DKCIEPUMEHT (pasjioKEeHHWE TIEepOKCHUja BoAopoAa B
MPUCYTCTBUM KaTAJIU3aTOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCATHHOTO MHMKATOPA, BIUSHUE PA3IMUHBIX (HaKTOPOB
Ha CKOpPOCTb XUMHUYECKOM pEakiMu, peaklud HOHHOro OOMEHa,
KaueCTBCHHBIC PEAKIIMU Ha CyJb(aT-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH AaMMOHHS, PEUICHHE HJKCIEPUMEHTAJIbHBIX 3a7ad II0 TeMaM
«Mertamnsl» u «Hemeramib»y) B COOTBETCTBUM C IpaBUJIaMH TEXHUKH
0e30macHOCTH TpU  OOpallleHUH C BelIecCTBaMH U J1abOpaTOpHBIM
000pyI0BaHUEM, TTPEICTABIIATH PE3YIbTAaThl XUMUUYECKOTO IKCIIEPUMEHTA
B (¢opme 3anmucu YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUUA U
(GhopMyIMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAJIM3UPOBATH
XUMHUYECKYI0 HMHGOPMAIIMIO, TOJYy4YaeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBoM KOMMyHUKalu, UHTepHET U ApyTHX);

c(hOpPMHPOBAHHOCT, YMEHUW COOJIIOMATh TPaBWIa SKOJOTHUECKH
11eJIeCO00PA3HOTO MMOBEICHUS B OBITY M TPYJIOBOM JEATEIHLHOCTH B IEIIAX
COXPAaHEHMsI CBOETO 3J0pOBbS U OKPYKAIOWIEH IPUPOAHON Cpelpl,
OCO3HAaBaThb  ONACHOCTH  BO3JCKHCTBHUS HA  JKUBBIE  OPraHU3MBbI
ONPEAECIEHHBIX BEIIECTB, MOHUMAas cMbIci nokaszarens [1JIK, moscHATh
Ha MpuUMepax CHoCOObl YMEHBIICHUS U MPEAOTBPAIICHUS WX BPEIHOTO
BO3/JICUCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsl 00YYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0OPOBBSI:
YMEHHE ITPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHUS
BEUIECTB U XUMHUYECKUX SBJICHUM;

JUISL  CHENbIX W CJa0OBUISMIIMX — OOyYaloluXCs:  YMEHHE
HCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO0 cucTeMmy obOo3Hauenuit JI. bpaiins
JUTSI 3aITUCU XUMHYECKUX (PopMyIL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kontpoasn | IlpakTnyeck
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padboThbl
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[IpenmeT opraHMYEeCKON XUMHUH.
1.1 Teopust CTpOEHUST OPraHUYECKUX 3
coenquHeHuit A. M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe YraeBOgOPOABI — aJTKAHbBI 2
29 HenpenenbHbie yraeBogopoabl: 6 |
' AJIKEHBI, AJIKAJIUECHbI, aJTKUHbI
23 ApomaTH4ecKue yrieBogopoabl 2
24 [IpupoHbIE HCTOYHHUKHU 3 |
' YIJIEBOIOPOAOB U UX IepepadoTKa
Hroro no pazneny 13

Pa3znen 3. Kucinopojaconep:kaiue oprannyeckue coeTHHeHusI

3.1

Cnuptsl. @enon

3

3.2

Anpnerunsl. KapOOHOBBIE KHCTIOTHI.
Crnosxuble 3¢hupsl

7




33 YrieBoib 3
Hroro no pazneny 13
Pasnen 4. A3oTcoaepskamme opraHudeckue coelMHeHus

4.1 AMMHBL. AMUHOKHUCIIOTHI. benku 3
Uroro no pazneny 3
Pa3zaea S. BoicokomoJieKyJIsIpHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn KonTtpoubn IIpakTHyeck
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThbI ue padboThbl pecypesI
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aromoB. [lepuonnyeckuit
11 3akoH u [lepronnueckas cucrema 3
’ XUMHUYECKHX daementos 1. 1.
Menpeneena
12 Crpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Uroro no pazneny 13
Pasjen 2. Heoprannueckas xumMusi
2.1 Mertaibl 1
2.2 Hewmeramisl 1 1
23 CBsi3p HEOPTaHUYECKUX U OPTraHUYECKHUX )
' BEILIECTB
Uroro no pazneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XUMUSA U )KU3Hb 4




Hroro 110 pazgeny

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







HOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyectBo yacos J1eKTPOHHBI
Ne KoHnTpoJa IlpakTnye aTa e uugpposbie
Tema ypoka P p A bp
n/n Bcero bHBIE CKHe N3Yy4CHUSA oﬁpa3OBaTe.m>
padoThbI padoThbI HBbI€ pecypChl
[Ipenmer oprannveckoil XumMuu, eé
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE 03.09.2024
Teopus cTpoeHus OpraHUYEeCKUX
2 coequHenuii A. M. bytnepoBa, e€ OCHOBHBIE 1
yHIEP 10.09.2024
MOJIOKEHUS
[IpencraBnenue o kinaccuukauu
opraHnueckux BermiecTB. Homenkiartypa
3 1
(cucremaTuyeckas) ¥ TpPUBHAIbHBIC 17.09.2024
Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOEHUE, |
TOMOJIOTUYECKUI PsiJI 24.09.2024
5 MeraH u 3TaH — NpoCTEeUIINe 1
IIPEICTABUTENHN AJIKAHOB 01.10.2024
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
P 08.10.2024
7 OTWJIEeH U IPOMUIEH — IpocTeiine |
IIPEICTABUTENHN AJIKECHOB 15.10.2024
[TpakTuueckas padota Ne 1. «[lomxydyenue
8 . 1 1
STUJIEHA U U3YUYE€HHUE €T0 CBOMCTB 22.10.2024




Anxanuensl. bByraguen-1,3 u
metunoyraauen-1,3. [Monydenne
CHHTETHYECKOTO KaydyKa M Pe3UHBI

05.11.2024

10

AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHM psAll. ALETUIIEH —
IIPOCTEUIINI IIPEACTABUTEND AJIKMHOB

12.11.2024

11

Breraucnenus mo YpaBHCHHIO XUMHUUYECKOM
pe€aKnuu

19.11.2024

12

Apenbl: 6eH3011 U ToiIyoJl. TOKCHYHOCTh
apeHoB

26.11.2024

13

['enernueckas cBS3b YIiI€BOAOPO/IOB,
MPUHAAJICKANTNX K Pa3JIMUHBIM KJlaccaM

03.12.2024

14

[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:
IPUPOJIHBINI ra3 U MNOMYyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ IPOAYKTHI €€ epepaboTKu

10.12.2024

15

[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB:
MPUPOJIHBIN ra3 U MOMNYTHbIE HEPTIHBIC
ras3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

17.12.2024

16

Kontponbnas pabota no paszueny
«YTIeBOIOPOIBDY

24.12.2024

17

HpeI[eJII)HI)IG OAHOATOMHBIC CITMPTHI:
MCTAaHOJI U 3TAaHOJI. Bonopoz[Hax CBA3b

18

MHOroaroMHsle CIUPTHL: ITWICHIIMKOJIb U
TJIMLEPHUH

19

denon: CTPOCHUEC MOJICKYJIbI, (bl/IBI/I‘ICCKI/Ie n

XUMHNYCCKUC CBOﬁCTBa, IIPpUMCHCHUC




Anpaeruabl: GopMalbaeTu 1

20
aneTanpaerusl. AeToH

)1 OaHOOCHOBHBIE TpeieNibHbIE KApOOHOBBIE
KHUCJIOTBHI: MypaBbUHAs M YKCYCHAsI

2 [TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBopa YKCyCHOU KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KMCIIOTHI, KaK

23 IIPEJCTaBUTEINN BBICIINX KapOOHOBBIX
KHUCJIOT

o4 MBpI1a Kak cOJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ACHCTBHC
CrnosxHble 3(hUpbl KaK MPOU3BOJIHBIE

25 KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIOKHBIX
3¢upoB

2% Kupsl: runponan3, npuMeHeHue,
OuoJoru4ecKas poib XHPOB
VYrneBoasl: cocTaB, Kilaccuukanusi.

27 Baxwuelime npeacTaBuTeNu: riI0K03a,
dpykTo3a, caxaposa

)3 Kpaxman u nemitonosa kak NpupoHbie
HOJIUMEPHI
KontponbHas paboTa mo pazaeny

29 «Kucnopoacoaepxaiiyue OpraHnuecKue
COEJITMHEHUS

30 AMMHBL: METUJIAMUH U aHUJIUH

31 AMHMHOKHUCIIOTHI Kak aM(OTEpHBIE




OpPTaHWYECKHUE COCTUHEHUS, HX
ouonornyeckoe 3Hauenue. [lermrruanl

benku kak npupoaHbie

32 BBICOKOMOJICKYJISIPHBIC COCTHHEHUS 1
1 OCHOBHBIE OHATHSI XUMHUU 1
BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI
OCHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI. 1

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoa
bHbIE
padoThbI

IMpakTue
CKHe
padoThI

JlaTa
U3y4YeHUS

JIEeKTPOHHBI
e uu(pposbIe

o0pa3oBarteib
HbIe pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

04.09.2024

[Tepnonuueckuii 3akoH u [leproanyeckas
CHCTEeMa XUMHYCCKHUX deMeHToB /I, U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

11.09.2024

3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 10
rpynmnam u nepuojam. 3HaueHue
NEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. MeHneneea B
pPa3BUTHHU HAYKHU

18.09.2024

Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€
BUbI; MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBa3u. Bogoponnas cBs3b

25.09.2024

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemecrra
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

02.10.2024

ITonstue o AUCIICPCHBIX CUCTCMaAX. Hctunnbie




Y KOJUIOMJHBIE pacTBOPLL. MaccoBas 101
BEILIECTBA B pacTBOPE

09.10.2024

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHbIX
KJIaCCOB

16.10.2024

Knaccudukanmss XaMHUUECKUX PEaKIvii B
HEOPraHWYECKOW M OpraHu4eCKON XMMHUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPALICHUS YIHEPTUU TTPU
XUMUYECKHUX PEAKIUIX

23.10.2024

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

06.11.2024

10

[TpakTrueckas padorta Ne 1. «BrnusHue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

13.11.2024

11

DnexTpoauTHYecKas auccoruanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peaknuu nonHoro oomena. ['uaponms
OPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB

20.11.2024

12

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIC PEAKITHH.
[Tonsarue 06 AMeKTpoIM3E paciIaBoB U
pacTBOPOB coJiei

27.11.2024

13

Kontponbnas pabota mo pazaeny
((TGOpGTI/I‘-IeCKI/Ie OCHOBBI XUMHUIN)

04.12.2024

14

Merauibl, ux nosoxenue B [leprnoanyueckoit




cHUCTeME XMMUYECKuX jieMeHToB /. .
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mue Gu3ndecKue CBOWCTBa
METaJIOB

11.12.2024

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH P

5 HaIPSKEHUN METAJIOB 18.12.2024
XHUMHYECKHE CBOMCTBA BaXKHEHMIIIMX METAJIJIOB
16 (HaTpwid, Iia,m/m, KaJIbIIHH, MaerI/II/I, 25.12.2004
QTIOMUHHK) U UX COCTMHCHUM
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COE€IMHEHUN
13 XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[IpakTuueckas padora Ne 2. "Pemienue
19 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«MeTtamei»"
Hewmetannsl, ux nonoxxenue B [lepuoanueckoi
20 CHCTEME XUMHYCCKHUX deMeHToB Jl. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
dus3nyeckue CBOMCTBA HEMETAIIOB.
21 AnoTponusi HeMeTauIoB (Ha IpUMeEpe
KHCITI0po/ia, cephl, hocdopa u yriaepoza)
” XUMHUYECKUE CBOMCTBA rajlOT€HOB, CEPhl U UX
COEeIMHEHUN
3 XuMHUecKue CBOMCTBa a30Ta, pochopa 1 ux

COEIUHEHHUI




24

XHUMHYECKUE CBOMCTBA yriepoia, KPEMHHUS U
UX COeIUHEHUN

25

[IprMeHeHrne BaXXKHEUIIINX HEMETAVIOB U UX
COEeIMHEHUN

26

O000111eHNEe U CUCTEMATH3AIM 3HAHUH 110
teMe «Hemeramnely. BeruucieHus mno
YPaBHEHUSAM XUMHUYECKHUX PEeaKIHii 1
TEPMOXUMHYCCKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TeEME
"Hemeranisl"»

28

KontponbHas pabota no temam «MeTauib u
«HewmeTramiby/Beepoccuiickasi mpoBepodHast
pabora

29

HGOpFaHquCKI/Ie 1 OPraHn4YCCKUEC KUCIIOTHI.
HGOpFaHquCKI/Ie 1 OPraHUuvYCCKHUEC OCHOBAHUA

30

AM@oTepHbIe HEOpraHU4YecKue U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUUYECKUX
BEIIECTB

31

Ponb xumuu B o6ecrieueHur 3KOJIOTUIECKOM,
YHEPreTUYECKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTHH MEIUIIHHBI

32

[TpencraBienust 06 0OIIMX HAYUHBIX
NPUHIUITAX POMBIIUICHHOTO TIOJTY4YCHUS
BaKHEHIIINX BEIECTB




33 YenoBek B MUpPE BELECTB 1 MAaTEPHAJIOB

34 XuMUs U 30pOBbE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI

CETU UHTEPHET
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