MHWHUCTEPCTBO MPOCBEILEHUS POCCUHMCKOM ®EJEPALIMU
MunucrepctBo 00pazoBanus 1 Hayku [lepmckoro kpas
Paiionnoe ynpasnenue o0pa3oBanus I lepMckoro MyHHIMIIATBHOTO OKpYra
MAOQOY «Ycrp-KaukuHcKas cpeiHss MKoJIay

PACCMOTPEHO:

PykoBoguTenp MKOIBHOTO
METOAUIECKOrO
o0beuHeHNs

G bproxanosa 1. H.

«Touka pocray

COI'JTACOBAHO:

PyxoBomurens Llenrpa
«Touka pocra»

% .~ Jlynagesa B.IO.

TOUKA \! POCTA

PABOYASA NTPOT'PAMMA

(ID 4808345)

YTBEPXKJEHO:

Tpukaz v 373

«28 » oabwouee  2026T.

Hupextop MAOY «YcTb-

Kauxunckas cpenHss
IKOJIa)
e prsee..  bavimuna T.T

y4eOnoro npeamera «Xumus. bazoBblii ypoBeHb»

s oOyqaromuxcsa 10-11 knaccos

Yerp-Kauka, 2026



INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa mo XMMHHM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepabHOM 00pa3oBaTeIbHON
nporpammal cpegHero oomiero oopazosanus (OOIT COO), npencrapieHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpasoBarenbHoM crangapte COO, ¢ yuérom Konnenuuu npenoaaBaHus
y4eOHOro npeaMera « XuMHs» B 00pa3oBaTelibHBIX opraHuzamusix Poccuiickoit denepanuu,
peanu3ylolux OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, U OCHOBHBIX IOJOKEHUU
«Ctparerun pazsurusa Bocnutanusa B Poccuiickoit ®enepanuu Ha nepuox 1o 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe NpOrpaMmbl MO XMMHH, K ONPEIEICHHUIO OO0IIeH

CTpaTeruu OOy4YeHHUs, BOCIUTAHUS M PA3BUTHUS OOYYAIOMIMXCS CPEICTBAMH Y4eOHOTro
npenMera «Xumus» ans 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLICNITYalbHBIE
nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIeH, COJEpIKaHUS, PE3yJbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHUE, IMOIYyYaeMOE BBIMYCKHUKAMU 0011e00pa3oBaTesibHON
OpraHUW3alMM, SBISICTCS HEOTHEMJIEMOW 4YacThl0o WX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBepUIAIOIIUM 3TAIOM pealin3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX IETOCTHOW CHUCTEME XUMHUYECKOTO O0pa3oBaHUs. OTU IIEHHOCTHU
KacaroTcsl MO3HAHMSI 3aKOHOB MPUPOIbI, GOPMHUPOBAHKS MUPOBO33PEHUS U O0IIEH KYJIbTYpPbl
YeJloBeKa, a TaKXKe SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
npuponHoil cpeae. Peammsyercs XuMmuueckoe 00pa3oBaHHE OOYy4arOLUIUMXCA Ha YPOBHE
cpeaHero obmiero oopa3oBaHus CpPeICTBaMU y4eOHOIO MpeaMeTa « XHUMHUS», COAepKaHue U
MOCTPOEHUE KOTOPOTO OINpPECNICHbl B MPOTpaMMe MO XUMHUHU C YYETOM CHeUU(PUKU HAyKU
XUMUH, €€ 3HAUYCHHUS B MO3HAHUU NPUPOABI M B MATEPUATBHOM XKU3HU OOILECTBA, a TAKXKE C
y4€TOM OOLIMX LEeJeH U MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpennero obmiero oopa3oBanus B Poccuiickoit deneparum.

X¥MUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
IMBWIN3AIMH, B CO3JJaHUU HOBOM 0a3bl MarepuasbHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
GbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KaloIeM MHUPE KaKk O €AUHCTBE MPUPOJLI U YeIOBEKa, KOTOPOe
dbopMHpyeTCs B XUMHUH HA OCHOBE TTIOHMMAaHUS BEIIECTBEHHOTO COCTAaBa OKPY>KAIOIIIETO MUPA,
OCO3HAHUSI B3aMMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH WM BO3MOXKHBIMU
00JIaCTIMU TPUMEHEHUS.

TecHo B3aUMOJEIHCTBYST C JPYTMMU €CTECTBEHHbIMHM HayKaMH, XHMHUS CTaja
HEOTHhEMJIEMON YacCThIO MUPOBOU KYJBTYpPbl, HCOOXOUMBIM yCIOBUEM yCHEITHOTO TPy/a U
YKU3HH KKIOTO ujieHa o0mecTBa. CoBpeMeHHas XUMHUS Kak HayKa CO3HIaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTUI HapaBJieHa Ha PEllIeHHE TT00AbHBIX TPOOIEM YCTOMYUBOTO PA3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, PHEPreTHUECKOM, MUIIEBOM, IKOJOTHUECKOM 0e30MacHOCTH U
OXpaHbl 3710POBbSI.

B cooTtBeTcTBHMU ¢ OOMUMHU IEISIMH U TPHUHIUIIAMEU CPEIHEro o0Iero oopa3oBaHUs
comepxkanne mnpeamera «Xwmmus» (10-11 xmacch, 0a30BBI  YpOBEHb HW3YUYCHUS)



OpUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO TIOATOTOBKY OOYYaIOIIUXCs,
HEOOXOMMYIO UM JJI BBIPAaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUECHHUS
B JKHM3Hb COLMYMa, IPOJOJDKEHMsSI OOpa3oBaHMsI B PA3IMUYHBIX OOJACTSIX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMHUEH.

CoCTaBIAIOIMMU TIpeAMETa «XUMUS» SBISIOTCSA 0a30Bble Kypchbl — «Opranuyeckas
xumusi» U «OOmiass U HeopraHMYecKas XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJCpIKaHMS
KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HaYKH: CHCTEMA 3HAHUM MO0 HEOPTraHMYECKOH XUMUH (C
BKJIIOUCHHEM 3HAHUM M3 OOIIEH XUMHHM) U OpraHuyeckorl xumuu. dopmMupoBaHHE JaHHOMN
CUCTEMBI 3HAHUI [TPU U3yUYEHUH NTpeAMETa 00ECIIEUNBAET BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUH XUMUHU.

Crtpyktypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsD»» COPMUPOBAHA B MPOrpaMMeE M0 XMMHUU Ha OCHOBE CHCTEMHOIO
NOJX0Ja K M3YyYEHHUIO y4eOHOro Marepuaiga M 0OycCJOBJIE€HAa MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUM HA ONPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKON
XUMHM BEIIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHMS
OpPraHMYECKUX COCIAMHEHUN, a TaKKe HAa YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
IpEeICTaBICHUNA O CTpPOEHUH BelecTB. CBeleHUsl 00 U3y4aeMbIX B Kypce BELIECTBAX JAIOTCS
B Pa3BUTUHU — OT YTJIEBOJOPOJIOB J0 CJI0KHBIX OMOJIOTMYECKU aKTUBHBIX COeMHEHMMN. B Kypce
OpPraHMYEeCKO XMMHUU MOJy4aroT pa3BUTHEe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHMsl MTEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKON CBS3H, KIaCCU(PUKAIIMOHHBIX
IIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT HX CTPOEHUSA, O XUMHUYECKON
pEeaKIuH.

ITon HOBBIM yIJIOM 3peHMs B MpeaMeTe «XUMUs» 0a30BOr0 ypOBHS PacCMaTPUBAETCS
U3YYCHHbI Ha YpPOBHE OCHOBHOIO OOILEro 0oO0pa30BaHHUA TEOPETUYECKUN MaTepHal U
(akToIIOrMYeCcKre CBEICHHUS O BEIIECTBAX M XMMHUUECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi ¥ HeopraHuyeckas XUMHS» OOYYaroUMMCS NPEJOCTaBISETCS BO3MOXKHOCTh
OCO3HAaTh 3HAYEHHE NEPUOAMUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAO0JOTUYECKUX
NO3UIMI, TJIy0XXe TOHATh HCTOPHUYECKOE H3MEHEHHEe (YHKIM 3TOro 3aKOoHa — OT
o0oO01aronieit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLLEH.

Ennnas cuctema 3HaHUN O BAXKHEUIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNU, a4 TaKXe O XHMMYECKMX pPEaKUMsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX
IIpoTeKaHus JonojHsaercs B Kypcax 10 n 11 ximaccoB anemeHTaMu conepKaHus, UMEIOIIUMUI
KyJIbTYPOJIOTHYECKHM U MPUKIAAHONW XapakTep. DTH 3HAHHUS CHOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XMMHMHM C JPYTMMHM HayKaMH, PAacKpbIBalOT €€ pOJIb B ITO3HABATEIILHOW M
IPaKTUYECKON JIEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHS K IPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUHU U TIPAKTUUECKUX ITPUIIOKEHUN XUMUH, IOMOTatOT BBITY CKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M INYHOCTHO 3HAUMMBIX IPOOJIEMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHATD €€ JJIs IONOJHEHUS 3HAHUM, pEIIeHUS]
MHTEJJIEKTYAJIBHBIX U OKCIIEPUMEHTAJIbHBIX HCCIIEI0BATENIbCKUX 3a1a4. B 1ieaom conepxanue
y4eOHOro npeameTa «XUMHsD) TaHHOTO YPOBHSI H3YUEHHsI OPUEHTUPOBAHO HAa (POPMUPOBAHUE
y 00yyarommxcst MUPOBO33PEHUECKON OCHOBBI JJIsl TOHUMAaHUs (PUIIOCOPCKUX HIEH, TaKuX
KaK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOr0 U OPraHMYECKOro MHUpa, 00YyCIOBIEHHOCTD



CBOWCTB BEILIECTB UX COCTABOM M CTPOECHUEM, ITO3HABAEMOCTH MPUPOJHBIX SIBIICHUU ITyTEM
DKCIIEPUMEHTA W PEIICHUS MPOTHBOPECUUN MEKAY HOBBIMU (aKTaMH W TEOPETUUCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHHM B PEIICHUH 3KOJOTMYECKHX MpOoOJieM, a Takke
npo0aeM cOepexeHus IHEPreTUYECKUX PECYPCOB, ChIPbs, CO3[JaHWs HOBBIX TEXHOJOTUU U
MAaTePHUaJIOB.

B mnane pemienust 3aa4 BOCIMTAHUSA, PA3BUTHS W COIUATIM3AlUUA OOYYaIONMIUXCS
MPUHATHIE MPOrPAMMOM IO XUMHUHU MOAXOIBI K ONPEACICHUIO CONEPKAHUS U MOCTPOCHUS
npeAMeTa MpeaycMaTpuBailoT (OPMHUPOBAHME YHUBEPCATbHBIX YYEOHBIX JEHUCTBHIA,
UMEIIIKNX 0a30BOE€ 3HAYEHHWE IS PAa3IMYHBIX BHUJIOB ACSATENBHOCTU: PEHICHHS MpOOIeM,
MOWCKa, aHalM3a U 00pabOTKM HMH(OpPMAIUU, HEOOXOAUMBIX NJIsi MPUOOPETEHHUs OIbITa
MPAKTUYECKOW M UCCIIECIOBATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOIIEH BA)XXHOE MECTO B
MO3HAHUU XUMUMU.

B npakrtuke npenosiaBaHusl XMMUU KaK Ha ypOBHE OCHOBHOT'O 00111€eT0 00pa30BaHUs, TaK
W Ha YpOBHE CpemHero oOIIero oOpa3oBaHUs, TPHU OMPEICICHUH COJIEepPKATeILHON
XapaKTEPUCTUKH LEJEN M3YyUYEHUs] MPEAMETa HAIPAaBJICHUEM NEPBOCTENICHHOW 3HAYUMOCTHU
TPaJAWIIMOHHO TpU3HAETCS (OPMHUPOBAHME OCHOB XHUMHUYECKOM HAyKHM Kak o00OJacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, MPAKTHUUECKON AEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METONMYECKOM TOYKM 3PEHUS TaKOW MOAXOH K
ONPEAECIICHUIO LIEJIEN N3YUYECHUS MPEIMETA SIBJISCTCS BIIOJIHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMU U3YUCHHS MpeaMeTa « XUMUsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBisIIOTCS:

e (opMupoBaHME CHUCTEMBI XUMUYECKUX 3HAHMA KaK BaKHEWIIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIIFOUEBBIE TOHATHUS,
dbyHAaMeHTalbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U
NOHUMAaHWE CYIIHOCTU JOCTYIMHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHuE 1 pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKINI, HEOOXOAUMBIX JJI IPUOOPETEHUSI YMEHUI OpPUEHTUPOBATHCA B
MHPE BEIIECTB U XUMUYECKHUX SABJICHUHN, UMEIOIINX MECTO B IPUPOAE, B IPAKTUUECKOMN
Y TIOBCEIHEBHOM KU3HH;

e pa3BUTHE yMEHUHW M CIOCOOOB JEATEIHLHOCTH, CBS3aHHBIX C HaOIIOJCHUEM W
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJEHUEM TPaBUI O€30MacHOTO
oOpalieHus ¢ BeIIeCTBaMHU.

Hapsny c atum, conepkaTenabHas XxapaKTEepUCTHKA LEJEH U 3a[1a4 U3yUYEHUs [IPEIMETA B
nporpaMme IO XHMUU YTOYHEHA U CKOPPEKTUpPOBAHA B COOTBETCTBHM C HOBBIMU
MPUOPUTETAMHU B CHUCTEME CpeHETo 0011ero oopasoBanus. CeroHs B MpemnogaBaHul XUMUHU
B OoJplliel CTEMEHU OTAAETCA MPEANOYTCHHUE TMPAKTUYECKOW KOMIIOHEHTE COJACpKAHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW HAa MOJArOTOBKY BBITYCKHHKA 0O0II€00pa30BaTebHON
OpraHu3allyu, BIaJCIONIero He HA0OpOM 3HAHUH, a ((YHKIIMOHATBLHON FPAMOTHOCTBIO, TO €CTh
crioco0aMu ¥ yMEHUSIMUA aKTUBHOTO TTOJTYYCHUS 3HAHUN M IPUMEHEHUS UX B PeATbHOM KU3HU
JUISL pEIICHUS MPAKTUYECKUX 3a7a4.



B cBs3u ¢ »TEM mpu m3ydeHMH TpeaMeTra «XUMUS» JOMUHHUPYIOIIEe 3HaYeHUE
npUOOpEeTaloT TaKUe 1IeNIM U 33a4H, KakK:

amanTtanus OOydJalwIuXcsl K YCIOBUAM JUHAMHYHO Pa3BHBAIOIICTOCS MHpAa,
dbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOATEILHOMY NPHHITHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y OOYyYaIOIIMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUMN),
UMEIONIUX YyHHUBEpPCaJbHOE 3HAYCHHWE JUIS Pa3jMYHBIX BHUIOB JEATCIBHOCTH: PEIICHUS
npo0JieM, TOMCKa, aHaM3a U 00paboTKu MHGOpPMALUKA, HEOOXOIUMBIX JJI MPUOOPETCHUS
OMbITa AESITENbHOCTH, KOTOpas 3aHUMAeT BaXKHOE MECTO B MO3HAHWU XUMHH, a Takke s
OLICHKM C TO3UIMI 3KOJOTUYECKOM O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUICKTyaIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH 00yUaroMXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUS 110
XUMUU B COOTBETCTBHUH C J>KU3HEHHBIMH MOTPEOHOCTSMHU, HCIOIH30BATh COBPEMEHHBIC
UH(GOPMALMOHHBIE TEXHOJIOTUU MJI1 MOWCKAa M aHajiu3a Y4eOHONM M Hay4YHO-TIOMYJISIPHOU
UHPOPMAIIMU XUMHUYECKOTO COCPKAHUS;

dbopMupOBaHHEe H pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUSI, HaONIOAATEIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH INIAHUPOBAHUHU U TIPOBEICHUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydarommxcs yOeXAEHHOCTH B TyYMaHHCTUYECKON HANpaBICHHOCTH
XUMHUH, €€ BaXHOW POJIM B PEIICHUH TJIOOATBHBIX MPOOJIEM  paIiOHaIBLHOTO
IPUPOIOTIONB30BAHUS, TIOTIOTHEHUS YHEPTETUYECKUX PECYpCOB U COXPAHEHHS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOr0 OTHOILIEHHUS K MPUPOAEC M CBOEMY
3I0pPOBBIO, @ TaKKe MPUOOPETEHUsI OMbITa MCIONb30BAHUS TMOMYYCHHBIX 3HAHUM IS
NPUHSTHSA TPAMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B yueOHOM 1u1aHe cpeiHero o0Iero 00pa3oBaHus IpeaMeT « XUMUs» 0a30BOTO YPOBHS
BXOJUT B COCTaB IpeaMeTHON o0macTu «EcTecTBeHHO-HAayYHbIE PEIMETHD).

HekoTopsie mpakTuyeckre paboThl OyayT MPOBOJUTH C UCIIOIB30BaHUEM 000PYIOBAHHMS
Ilentpa «Touka pocTax:

- 1mudpoBort jaboparopun POLUSLAB mno xumMuum ¢ HabopaMu JIaTYUKOB:
OecripoBogHBIM MybTUAATIMKOM LFS, maTunkom mist u3MepeHus ONTHYeCKON TIIOTHOCTH U
MYTHOCTH PAacTBOPOB BEIIECTB, JaTYUKOM u3MepeHus pH cpempl pacTBOpa, MaTYMKOM
U3MEPEHHUS DJIEKTPUIECKON TTPOBOIUMOCTH

- BUPTYaJIbHOTO TIPAKTHUKyMa.

brnaromapss 3ToMy y 0Oyd4aromuxcsi TOSBUTCS BO3MOXHOCTh KOJIMYECTBEHHBIX
HAOMIOACHUN (U3MYECKUX U XUMUYECKUX SBJICHUHN, MPOUCXOMAIINX C BEIICCTBAMU, IS
MOJTIy4eHHUsT JTOCTOBepHOW HHopmamuu. Ha OCHOBE MOMyYEHHBIX JKCIEPUMEHTATHHBIX
JaHHBIX 00ydYaromme CMOTYT CaMOCTOSITENFHO JeNaTh BBIBOABI, 0000IIaTh pe3yibTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, UYTO OyAeT clIocOOCTBOBAThH MOBBIIICHUIO MOTHBAIIUU O0yUCHHUS
IKOJILHUKOB. Bo Bpemst mpakTuueckux padboT oOyuaromiecs OyIyT BOBJICUYEHBI B IPOCKTHO -
UCCIIEIOBATENLCKYIO IeATeIbHOCTh. KOMIUTIEKT 1indpoBoii 1abopaTopru MO3BOISET JOCTHYD
00pa30BaTeNbHBIX PE3yIbTATOB O0YUYAIOIIUXCA, TAET BO3ZMOKHOCTD YIITyOJIEHHOTO U3yUeHUS



mpenMera, B TOM 4YHCJIE€ BO3MOXHOCTh PAa3BUTHS H300pETaTENbCKOTO, KpPEaTUBHOTO,
KPUTHYECKOTO MBIIICHUS, pa3BUTHS (QYHKIIMOHATLHOW TPAMOTHOCTH OOYJAIOIIUXCS, B TOM
YHCJie €CTECTBEHHOHAYYHOM U MaTeMaTUYECKO.
B xone m3yueHus Kypca MpojobkaeTcs (OPMHPOBAHHE SKCIIEPUMEHTAIBHBIX YMEHHUM:
OMUCHIBATh SKCIIEPUMEHT, COCTaBJISATh W 3alOJHATh TaOJHULbI, CTPOUTh TpaduKH IO
TaOJIMYHBIM JJAHHBIM, IPOBOJIUTH MAaTEeMaTUYECKUE PACUETHI.
dopmMupoBaHUE HUCCIEIOBATEIBLCKUX YMEHUU: OompenesieHue mpodnemsl, GopMyInpoBaHUe
UCCIIEIOBATENIbCKOM 3aJjaud, IUITAaHUPOBAHHME pEIIEHUs 3aJaud, IOCTPOCHHE MOJENEH,
BBIIBIDKEHUE THUIIOTE3, OKCIIEpUMEHTAlIbHAs MPOBEpKa TUIOTE3, aHaIU3 JaHHBIX
IKCIIEpUMEHTa U HaOIoAeHUH, (hOpMyTHMpOBaHIE BHIBOAOB.

OO6I1iee KOJIMYECTBO YacOB, OTBEAEHHBIX ISl U3yUYEHHUS XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOmiero oOpas3oBaHus, cocTaBisier 68 dacoB: B 10 kmacce — 34 yaca (1 yac B

Henenmo), B 11 knacce — 34 yaca (1 4ac B Hefenio).



COILEPKAHUE OBYYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI OPraHUYeCKON XMMUH

[Ipenmer opranndeckor XUMUK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOITyYCHUU
HOBBIX BELIECTB M MarepualoB. TeopHs CTpPOEHHs OPraHMYECKUX coequHeHud A. M.
BytnepoBa, €€ ocHoBHblIe NOJIOKEHUSA. CTPYKTypHblEe (POpPMyJbl OpraHMYECKHUX BEIIECTB.
['omonorus, n3omepuss. XUMUYECKasl CBSI3b B OPTaHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o KkiIaccupUKalMu OpraHuYeckux BemiecTB. HomeHknaTypa
OpraHUYeCKUX COEAUHEHUH (CUCTEMAaTH4ecKas) M TPUBUAJIBbHBIE HA3BaHUS BaKHEMIIHX
IIPEACTABUTENIEH KJIACCOB OPTraHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METO/IbI U3YUYEHUS BEILECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
oOpa3amM OpraHnYecKuX BEIECTB U MaTepHallaMy Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEUIECTB, HAONIOJCHHE W OMNHCAHHME JIEMOHCTPALMOHHBIX ONBITOB IIO
IPEBPAILLECHUI0 OPraHMYEeCKUX BEUIECTB IPU HArpeBaHWM (IUIaBIEHHE, OOyIJIMBaHUE U
ropeHue).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUN psii. MeTaH U 3TaH — MOpocTeuine
NPEICTAaBUTENN AJKAHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBa (peakUuu 3aMEUIeHHs U
TOpPEHMS ), HAX0X/IEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTHYECKUM Psfl. DTHIICH U NPOIWIIEH — IPOCTEUIINE
NpEeCTaBUTENN aJKeHOB: (pU3MUecKre U XUMHUYECKHE CBOWCTBA (peakUUu THIPUPOBAHMUS,
raJOr€HUPOBAHMS, TUAPATALNH, OKUCIECHUS U MOJIMMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MmetunOyTtaauen-1,3: ctpoeHre, BaKHEHIINE XUMUYECKUE
cBoicTBa (peakuus noauMepusanun). Ilonyyenne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHUN psil. ALETUIEH —
OpOCTEHIIMN NpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3MUECKHME U XHUMHUYECKHE
CBOMCTBA (peakUny THIPUPOBAHUS, TAIIOTEHUPOBAHUS, THAPATALIMU, TOPEHUS ), ITOJIyUEHUE U
IIPUMEHEHHE.

Apensl. beH3on: cocra, cTpoeHue, (GU3NYECKUE U XMMHUYECKHE CBOWCTBA (pEaKLUU
raJIOTEHUPOBAHUS U HUTPOBAHMS), IIOJyUYE€HUE U NpUMEHeHue. Toyon: cocmas, cmpoenue,
Qusuueckue u XumuyecKkue cOUCMBA (PeaKyuu 2an02eHUpOBaHUs U HUMPOBAHUL), NOTYYeHUe
u npumenenue. TOKCMYHOCTb apeHOB. ['e€HeTHYecKas CBsI3b MEXIAY YINIEBOLOPOAAMM,
IIPUHAIJICKALUMU K Pa3INdHbIM KJIACCAM.

ITpuponHbIe HCTOYHUKH YTIIEBOIOPOAOB. I[prpoiHbIil ra3 1 monyTHeIE HE(PTAHBIE Ta3bI.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaObOTKH HEPTH: TMEPEroHKa, KPEKUHT
(TepMUYeCKuil, KaTanuTUdecKuit), muponaus. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTHU U B ObITY. KaMeHHBIN yroJib U MPOIYKTHI €r0 NepepadboTKH.



DKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX NPEBPAIICHUI: 03HAKOMIICHUE C
oOpasllaMu TJIacCTMAacC, KaydyKoB U pesuHbl, Kouiekimu «Hedts» u  «Yromby,
MOJICIMPOBAaHUE  MOJIEKYJ  YIJEBOJOPOAOB UM  TaJOTrCHONPOU3BOJHBIX, IPOBEACHUE
IPaKTUYECKOU PaboThl: MOJYyUYCHHUE ITHIICHA U U3YYEHUE €r0 CBONCTB.

Pacuérnrie 3agayu.

Bolunicnenuss Mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA
MCXOJIHOTO BEUIECTBA WJIM MPOJYKTa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WJIM MPOJYKTOB PEAKIIMH).

Kucaopoaconep:xaiimue opranuieckue coeJuHeHUs

[IpenenvHble OJHOATOMHBIE CIUPTHI. METaHON M ATaHOJI: CTpOeHHue, (hU3nUecKue u
XUMHUYECKHE CBOMCTBA (Peakiui ¢ aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPOIaMH, TOPEHHUE),
npuMeHeHrue. BogopoaHble CBSI3W MEXKIY MOJEKyJaMu choupToB. JleficTBue MeTaHoNa U
ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbie CHUPTHI. DTUICHIIUKOJIb U TJIMLEPUH: CTPOCHHE, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBRA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METaJNIaMH1, KAaUeCTBEHHAs peaKLus
Ha MHOTOAaTOMHbIE CIUPTHI). [lelicTBue Ha opraHu3M yenoBeka. [IpumeHeHue rimuepuHa u
TUIICHTITUKOJISL.

®deHoJi: CTpOEHHE MOJIEKYJIbI, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTD
¢denona. Ilpumenenue genomna.

Anpaeruaipl U kemowusl. PopManbAETHa, alETANbICTH: CTpPOeHHE, (PU3UUYECKHEe U
XUMUYECKHUE CBOMCTBA (PEAKIMU OKHUCJICHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIHH),
NOJy4eHUE U MPUMEHEHHE.

OIHOOCHOBHBIE MpeielibHbIe KApOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHAsI KUCJIOTHI:
cTpoeHHe, pU3MYECKUEe M XMMHUYECKHE CBOICTBa (CBOMCTBa, oOuIMe Ui Kiacca KHCIOT,
peakius yTepuuKalnm), nojiyueHue u npuMmeHenne. CreapuHoBast U OJIEUHOBAsT KUCIOTHI
KaK MPEeJICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJU BBICIIUX KapOOHOBBIX
KHCIIOT, X MOIOLIEE IeCTBHE.

Crnoxnble 3¢UpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'unponus xxupos. [Ipumenenue xupos. bruonornueckas posb )KUPOB.

VYrieBoabl: cocTaB, KJacCU(pHUKaAIUS yTIeBOA0B (MOHO-, IH- U Nonrcaxapusl). [moko3a
— IPOCTEUIINIA MOHOCaXapUI: 0COOCHHOCTU CTPOCHUSI MOJIEKYJIbI, PU3UUECKUE U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ runpokcugom Menu(Il), okucnenre aMMHadyHbBIM PacTBOPOM
okcuga cepedbpa(l), BoccTaHOBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJE,
npuUMeHeHue, ononorunyeckas poiib. Gotocunres. GpykTo3a Kak H30MEp IITFOKO3BI.

Kpaxman u nesmnonno3a kak npupoaHbie nomMepbl. CTpoeHre Kpaxmana v HEeUTI0I03bl.
duznyeckre U XMMUYECKUE CBOMCTBA Kpaxmasa (TUIpOJIu3, Ka4ueCTBEHHAs! PEAKIIMSI C HOJOM).

DKCIepUMEHTaIbHbIE METOJbl M3yUYEeHHs BEIIECTB M MX MPEBPAIECHUMN: MPOBEICHUE,
HaOJII0JICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: FOPEHHE CIHUPTOB, KaueCTBEHHBIC
peaKiuu OJJHOATOMHBIX CIHUPTOB (OKHcieHue 3TaHona okcuaoMm Menu(Il)), MHOroaToMHBIX
CupTOB (B3amMmojeiicTBue riuiepuHa ¢ ruapokcuaoM Menu(Il)), anpaeruaoB (okucieHUe
aMMHadYHbIM pacTBopoM okcupaa cepebpa(l) u ruapoxcumom memnu(Il), B3ammonericTBue



KpaxMaja C HMOJOM), MPOBEJCHUE MPAKTHUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOMH
KHUCJIOTHI.

PacuértHrle 3a1aumn.

Bbluncienuss Mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUHU MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB UM MPOJTYKTOB PEAKIIHH ).

A30TcozepKalle OPraHU4eCKUE COCTUHEHUS.

AMMHOKHUCIOTH Kak aM(oTepHble oOpraHudeckue coeauHeHus. Dusznueckue u
XMMUYECKHUE CBOWCTBA aMUHOKUCIOT (Ha MpUMeEpe TIuiuHa). buonormyeckoe 3HaueHUe
aMUHOKUCIHIOT. Ilenrtuaml.

Benku kak npupoaHble BRICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuuHas, BTOpuyHas u
TpeTUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OEIKOB: TUAPOIU3, JACHATypalusd,
KaueCTBEHHbIE PEaKlUM Ha OeJIKH.

DKCneprUMEHTAIbHBIE METO/IBI U3YUYCHHs BEIIECTB M MX MPEBPAIICHUIA: HAOTIOCHUE U
OTHCaHUe JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OCNKOB MPH HArpEeBaHWH, I[BETHHIC
peakiuu OeIKOB.

BricokoMoJIeKYJISIPHBbIE COeIUHEHM S

OCHOBHBIE TIOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEOHIS MOJEKYIsapHas Macca. OCHOBHbBIE
METOJIbl ~ CHUHTE3a  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHUHM  —  MOJMMepu3alus U
MOJIMKOH/ICHCAITHSI.

DKCIIEpUMEHTAIBHBIE METO/IbI N3yUYEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE C
o0Opa3liamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHbIX CBSA3EH NMPU U3YYEHUU OpraHudeckoil xumun B 10 kitacce
OCYLIECTBJISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHATHM, SBISIOMIMXCS CUCTEMHBIMH JUJI1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO011re ecTeCTBEHHO-HAYUYHBIE MOHSATHUS: SBIEHUE, Hay4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpus, aHaliu3, CUHTE3, KiIacCU(pUKALUi, MEPUOJUIHOCTh, HAONIOEHUE, H3MEpEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE.

@dusuka: Marepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJa, 3HEPreTHYEeCKUU
YpOBEHB, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEUIeCTBa, PU3NUECKUE BEIHYHUHBI
Y €JIUHUILIBI UX U3MEPEHUS.

buonorus: knetka, opranusM, ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTHYECKH aKTHBHBIEC BelecTBa (OCNKH, YIICBOAbI, )KUPBI, PEPMEHTHI).

["eorpadusi: MuHepaibl, TOpHBIE TOPO/IbI, TOJE3HBIE HCKOMAEMbIE, TOTLIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBHI PAllMOHATBLHOIO MHUTAHUS, MOIOIIUE
CPE/CTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaThl, MaTEpUaibl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KIIACC



OBILIAA N HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMMH

XuUMUYeCcKui d3JeMeHT. AToM. Sapo artoma, HM30TOMBL. ODJEKTPOHHas 000JOYKa.
DHEPreTUYecKue YpPOBHU, TMOAYPOBHU. ATOMHBIE OpOUTaNM, S-, p-, d- DSJIEMEHTHI.
OcobOeHHOCTH pachpeieNieHUs] AJIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB TEPBBIX
YETBIPEX MEPUOIO0B. DIICKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[Tepuomnueckuii 3akoH W Ilepuomnueckas cucremMa XUMHYECKUX dyeMeHTOB [ .
MenpeneeBa. CBsizb nepuoaudyeckoro 3akoHa W Ilepmogmyeckoil CUCTEMBbl XMMHUYECKHUX
sanementoB J[. 1. MenneneeBa ¢ COBpEMEHHOM TEOpUEl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M O0pa3yeMbIX UMM TMPOCTBHIX M CIIOXKHBIX
BEILIECTB IO TPyNIaM U epuojaM. 3HauY€HUE MePUOJUYECKOr0 3aKOHa B PA3BUTUU HAYKH.

CrtpoeHue BellecTBa. XHUMHUYECKas CBsI3b. BUABI XUMHUUYECKOW CBS3M (KOBaJICHTHAs
HETOJIIpHAas U MOJISIpHAs, MOHHAsA, MeTa/uIMuecKkas). MexaHu3Mbl 00pa30BaHKs KOBAJIECHTHOMN
XUMUYECKOH CBsI31 (0OMEHHBIN M IOHOPHO-aKIIENTOPHBIN). BomopoaHas cBsa3b. BaneHTHOCTS.
DneKTpooTpulaTenbHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTAJJIMYECKON PEIIETKHU.

[lonsiTie 0 mucnepcHbIX cucTemax. VCTMHHBIE W KOJUIOMAHBIE pacTBOpbL. MaccoBas
JIOJIS1 BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHMYecKux coeauHeHuil. HomeHkiarypa HeopraHMYecKHX
BEIIECTB. ['eHETHUECKas] CBSI3b HEOPTAaHMYECKUX BEUIECTB, MPUHAIICKAINMNX K PA3IMYHBIM
KJaccam.

Xumnyeckasi peakuus. Knaccupukanus XUMUYECKMX peaklUid B HEOPTaHUYECKOU U
OpPraHMYeCcKON XUMHUU. 3aKOH COXPAaHEHHMSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALEHUS SHEPTUHU NMPU XUMUYECKUX PEAKIHUSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IUuHbIX (hakTopoB. OOpaTUMbIE peaKIuu.
Xumnueckoe paBHoBecHe. DakTophl, BIUAIOIIAE HA COCTOSHUE XMMHUYECKOTO PABHOBECHS.
[Ipuanun Jle [larense.

DnekTposuThueckas naucconuaius. CuibHbIE U caadbie 3eKTpoauThl. Cpea BOIHBIX
pacTBOPOB BENIECTB: KHUCIasA, HEUTpaIbHasl, IEJI0YHAs.

OKHUCIIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKIIUM.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U WX MPEBpALICHUN: AEMOHCTpaIus
tabmun «[lepuonnueckas cuctema xumudeckux 3meMmenToB [[. Y. MenpaeneeBay, usyuenue
MoJielel KPUCTALINYECKUX PeIETOK, HAOJIOJACHUE W OMNMCAaHUE JIEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OIBITOB (Pa3I0KEHUE MEPOKCHUA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPEAEIICHHUE CPEIbI PACTBOPOB BEIIECTB ¢ MOMOIIBIO YHUBEPCAITBHOTO UHAUKATOPA, PEAKIINU
MOHHOTO OOMeHa), MPOBEJECHUE MPAKTHIECKON padoThl «BnusiHue pa3nuuHbix (HakTopoB Ha
CKOPOCTb XUMUYECKOU PEAKLIUI.

Pacuérnrle 3agaumn.



Pacué€tbl 1o ypaBHEHHUSIM XHUMHUYECKUX PEAKIUMi, B TOM YHUCJIE TEPMOXMMHUYECKHUE
pacy€Thl, pacu€Thl C UCIOJIH30BAHUEM MTOHSATHS «MAccOBas JI0JIsl BEUIECTBAY.

Heopranuueckass xumust

Hemeramnbl. [lonoxenue HemetraiuioB B llepuoanyeckon cucremMe XUMUYECKUX
anementoB J[. Y. MenneneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/uioB (Ha TpUMeEpe KHUCIopoaa, cephl, ¢dochopa u
yriiepoja).

XUMHUUECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TajJoreHoB, cepsbl, a3ota, docdopa,
yriaepojia ¥ KpPEeMHHs) M HMX COEIUHEHUH (OKCUAOB, KHUCIOPOJCOAEPKAIIUX KHUCIIOT,
BOJOPOJIHBIX COETUHEHU).

[IprMeHenne BaXXHENIIMX HEMETAIUIOB U UX COCIMHEHUN.

Merannsl. [lonoxenue meramioB B [lepuoandeckoi cucteMe XUMUYECKUX AJIEMEHTOB
H. . Menaeneea. OcoOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB METAJLIOB.
Obmue ¢usznueckue cpoiicTBa MeTawioB. CIJIaBbl METAJUIOB. DIEKTPOXUMHUYECKUN Pl
HaIPsUKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATPUM, KaJlMi, KaJbIMi, MarHui,
AIIOMUHUM, IUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCTUHEHHM.

OO6mue crocoObl moydeHust MeTaJIoB. [I[puMeHeHre MeTalllIOB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMs] BEIIECTB W HUX MPEBPAIICHUI: H3yYEHUE
KOJUTeKITUU «MeTajibl ¥ CIUTaBbDY, 00pa3I[0B HEMETAIOB, PEIICHNUE AKCIIEPUMEHTATBHBIX
3a1a4, HaOJIOJEHWEe M ONUCAaHWE JEMOHCTPAIMOHHBIX M JA0OPATOPHBIX ONBITOB
(B3aMMOJIEHCTBHE THIIPOKCUIA aTIOMUHMS C pACTBOPaMU KUCJOT M IIEJI0Yel, KaueCTBEHHbIE
peaklnKi Ha KaTUOHBI METAIIOB).

Pacuérnble 3anaum.

Pacuérter maccel BemecTBa win 00bEMa ra3o0B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uin 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB, PacUEThl Macchl (00bEMA,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OTHO U3 BEILIECTB UMEET MPUMECH.

XUMHS U )KU3Hb

Ponp xumum B 0OOeClEUEHHHM OKOJIOTHYECKOW, JHEPreTUYEeCKOW ¢  MHUIIEBOMN
0€30macHOCTH, Pa3BUTUM MEAUIMHBI. [[OHATHE O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKLIAMN.

[IpeacTtaBnenuss 00 OOIMX HAYYHBIX MPHUHIMIAX TPOMBIIUIEHHOTO TMOJIYYEHUS
BAKHEWIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MaTEPHAIOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MATEPHUAJIbI, KPACKH, CTEKJIO, KEpAMHUKA, MaTE€pUalbl ISl SJIEKTPOHUKH,
HaHOMaTEpHUAaJIbl, OPraHUYECKUE U MUHEPAJIbHbIE Y0OPEHUSI.

XuMUS U 300pOBbE YEIOBEKA: MPABUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX MPENApaTOB,
npaBuiia 0€30MacHOTO UCIIOJIH30BAHUS MIPENapaToB OBITOBON XUMHH B MOBCETHEBHOMN KU3HHU.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBA3EH MPU U3yYEHUH 00Iel U HEOPraHMYEeCKON XUMUU
B 11 kiacce ocyuiecTBisieTcsi 4epe3 HMCIOIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX



MOHATUM, TaK W TOHITUH, SBISIONIMXCS CUCTEMHBIMU [JI OTACNBbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbI€ TMOHSTHSA: HAYYHBIM (paKT, TUMoOTe3a, 3aKOH, TEOpHS,
aHaiu3, CHUHTE3, KiIacCUpUKalMs, MEPUOJUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, SBJICHUE.

dusuka: MaTepusi, SHEPTrUs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaANMOAaKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbB, BEILIECTBO, TEJI0, 00BbEM, arperaTHoe
COCTOSIHUE BEIlEeCTBA, (PU3NYECKHUE BEIMYMHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorusi: kineTka, opraHu3M, 3KocucTema, Ouochepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOPHBIE MOPO/IBI, TOJE3HBIE UCKOMAEMbIE, TOTIJIMBO, PECYPCHI.

TexHonorusa:  XUMUYECKass  IPOMBIIUIEHHOCTb,  METAJUIyprusi,  IMPOU3BOJCTBO

CTPOUTCIIbHBIX MaTCcpHaJOB, CEIIbCKOXO031MCTBEHHOE IIPOU3BOACTBO, MNUIIcBas
IMPOMBIIIJIICHHOCTD, (I)apMaLIeBTI/I‘-IeCKaH IMPOMBIIIJICHHOCTDB, IPOU3BOJCTBO KOCMCTHUYCCKHX
npcraparTosB, IMPON3BOACTBO KOHCTPYKIMMOHHBIX MaTcpuaJos, QJICKTPOHHAs

IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA I[TPOI'PAMMEBI 10 XMMHUMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IPOrpaMM CpEAHEro 00111ero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM ).
Hayuno-metoanueckoit OCHOBOHM Ui pa3pa0OTKU IUIAHUPYEMBIX PpE3yJlIbTaTOB OCBOCHUS
IporpamMM CpeJIHETo 00IIero 00pa30BaHus SBJISAETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B CcOOTBETCTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOJAXOJAOM B CTPYKTYPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CpPEIHEro oOmIero oOpa3oBaHMs
BBIJICJIEHBI CJIEIYIOLIME COCTABIISIFOLIHUE!

OCO3HaHUE 00YYaAIOIIMMHUCS POCCUICKON IpakJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KMe MOTUBALIMU K OOyYEHHUIO;

EJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUHN JIMYHOCTU HAa OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULINNA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH JIE€SATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMHA YCTAHOBKAMH, NPUCYIIMMHU LEJIOCTHOM CHCTEME XHUMHYECKOTO
00pa3oBaHuUs;

HAJIMYUE TMPAaBOCO3HAHMS JKOJOTMYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HECHHBIE TUIAHBL.

JIMYHOCTHBIE PE3YyNBTATBl OCBOCHUS MNpeaMeTa «XUMHUsSD» JTOCTUTAKOTCS B E€OUHCTBE
y4eOHOM M BOCIUTATEIBHON JEATETbHOCTH B COOTBETCTBUU C TyMaHUCTUYECKHUMH,
COLIMOKYJIBTYPHBIMH, JAyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU W UACAIAMH POCCHICKOTO
IPaXAaHCKOTO OOIECTBa, NPHUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUJIAMH IOBEICHHUS,
CIOCOOCTBYIOIIMMHU  TpolLlecCaM  CaMOITO3HAHUS, CAMOpPa3BUTUS M HPABCTBEHHOIO
CTaHOBJICHHS JINYHOCTH O0YyYaOIIUXCS.

JIM4HOCTHBIE Pe3yAbTAThl OCBOEHUS MPEAMETA « XUMUSD) OTPAKAIOT CHOPMHUPOBAHHOCTh
OMbITa TO3HABATEJIbHOW M MPAKTUUYECKOW AESITENbHOCTH OOYyYaloIIUXCs IO pean3aliu
IOPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYaIOIIMMKCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, YBaXKEHHUSI
K 3aKOHY U IIPaBOIOPSAIKY;

NPEACTABICHUSI O COLUMAJIBHBIX HOPMAax M NPaBWIAX MEKIMYHOCTHBIX OTHOILICHWI B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKON HESITENbHOCTH MPU CO3JAaHUM YUYEOHBIX
IPOEKTOB, pEIIEHUM Y4YE€OHBIX W IMO3HABATENIbHBIX 3a7ay, BBIIIOJIHEHUH XUMHUYECKHUX
DKCIIEPUMEHTOB;

CIOCOOHOCTM TIOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHs, JOTUKY U apTyMEHTHI
JIPYTUX IPU aHAIHU3€ PA3TUYHbIX BUJIOB YUYEOHOI 1eATeIbHOCTH;

2) IATPHUOTUYECKOT0 BOCITUTAHUSA



IIEHHOCTHOTO OTHOIICHUS K UCTOPUUYECKOMY M HAYYHOMY HACIIEIUI0 OTECUYECTBEHHOMN
XUMUU;

YBaXXEHUS K IMPOIIECCYy TBOPYECTBA B OOJACTU TEOPUM M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTUXKEHHUS HAYKH €CTh pPe3yJIbTaT JUIUTEIbHbIX HAOII0ICHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, ITOCTOSIHHOTO TPYy/a YUYEHBIX U MPAKTUKOB;

WHTEpECa W TO3HABAaTEJIbHBIX MOTHBOB B TMOJYYEHUU U TOCIEAYIONIEM aHAIN3e
MH(OpMAIUU O MEPEOBBIX JOCTUKEHUSIX COBPEMEHHOW OT€YECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIGHHMBATh CHUTYyalldd, CBSI3aHHBICE C XUMUYECKUMH SIBICHUSAMH, U
MPUHUMAThL OCO3HAHHBIE PENICHHS, OPUCHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJCHUE U TMOCTYNKH CBOMX TOBApHUILEH C MO3UIUHN
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUM ITUX TTOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMA 1LIEHHOCTEH 3J0pOBOro M 0e30macHoro odpasza >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOroIeHUsI TIpaBUJI O€30MacHOr0 oOpallleHUs C BEIIeCTBaMU B OBITY, ITOBCETHEBHOM
YKU3HH U B TPYIOBOM JAEATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMpPaBUJ WHAWBUAYAJbHOTO M KOJUICKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YITPOKAIOUIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAHUS MOCJEICTBUM M HEMPUSITHUS BPEAHBIX MPUBBIUEK (YIOTPEeOIEHUsT aIKOroJs,
HApKOTUKOB, KypeHHUS1);

S) TpyaA0BOro BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4E€OHO-HCCIIENOBATEIHCKON JIESITEIBHOCTH,
0OILIECTBEHHO MOJIE3HOW, TBOPUECKOM U JPYTUX BUAAX AESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B pEUICHUU MNPAKTUYECKUX 3a/lady COLMAaJIbHON
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQECCUil pa3IMdHOTO POJa, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYJy, JIIOJISIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBHIYaJIbHOM TpPAaeKTOPUU OOpa3oBaHUS,
Oynymerr mpodeccunn W peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

JKOJIOTUYECKH  11eJIeCOO0pPAa3HOr0  OTHOILIEHHMA K TOpUpPOAe, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIE;

NMOHUMAaHUS  TJIOOAJTBHOTO  XapakTepa  HSKOJIOTUYECKMX  MpoOJjieM,  BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE MTPUPOTHON U COIUATBLHOM CpeIbl;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JIOCTMOKEHUM XUMUU ISl pEIICHHS
BOIIPOCOB PAIMOHAILHOTO MIPUPOOTIOIB30BAHNUS;



AKTHUBHOTO HENPUATHUS AEHCTBUMN, MIPUHOCAIIUX BPEl OKpYKaroLIeH MPUPOIHOM Cpele,
yMEHUS IIPOTHO3UPOBATh HeOJIaronpusITHbIC 9KOJIOTUYECKUE NOCJIEJICTBUS
MPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIaTh UX;

HaJW4yusl Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHHS, 3KOJIOTHYECKOW KYJIbTYpPhl, ONBITA
NEATEIbHOCTH HKOJOTMYECKON HAINpPaBIE€HHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
MO3HABaTEIbHON, KOMMYHUKAaTUBHOW M COLMAIbHOW TMPAKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MTPOTUBOCTOSTH UJIC0JI0TUU XeMo(doOuH;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUS:

c(OPMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

NOHMMAaHMA CleUU(UKN XUMUU KaK HayKH, OCO3HaHHsS €€ posii B (POpMHUpPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUM LIEJIOCTHOTO TMPEACTaBIeHUs 00
OKpYXKalollleM MHUPE KaK O €IWHCTBE MNPUPOABI U YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH IpoOIeM COXPaHEHUSI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAUMMOCTH XMMMHU JUIsI COBPEMEHHOM LIMBWIM3ALUU: B €€
T'YMaHUCTHUYECKON HANpaBICHHOCTU U BaXKHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepuanbHOU
KYyJbTYpbI, PEUIEHUH TI00aNbHBIX MPOOJeM YCTOWYMBOTO pAa3BUTHUSA 4YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUUECKON, MHUIIEBOM M HSKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, 00€CTIEYeHUH YCIIOBUM YCHEIHOTO TpyJa U 3KOJIOTUYECKH KOM(POPTHON JKU3HU
Ka)kJIOro 4YJjIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TNOHHMMAHHA CYIIHOCTH METOAOB ITO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIONB30BATh MOJyYaeMble 3HAHUS
JUIsl aHaliu3a W OOBSCHEHUs SIBIICHUH OKpPYXAIOLIEro MUpa U MPOUCXOIAIIUX B HEM
U3MEHEHUN, YMEHHs JenaTh OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAay4dHbIX (AaKTOB U
MMEIOIINXCA JaHHBIX C LEJIbI0 OJY4YEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUA MJIsl PELIeHUs
npo0JieM B pealibHbIX )KU3HEHHBIX CUTYAIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENIbCKON 1EITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPHIBHOMY 0Opa30BaHUIO U caMO00pa30oBaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 01O XHMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pasldyHbIX cdepax MNpoPpecCuoHAIbHON
NEeATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHBIC pe3yJIbTaThl OCBOCHHS yYEOHOTO TpeaMeTa «XUMHsS» Ha YPOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBIC 11 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUTIIMHAPHBIC
(MexmpenMeTHbIe) oOIeHAYYHbIE MOHATHS, OTPAXKAIONIUE IIEIOCTHOCTh HAYYHON KapTHUHBI
MUpa U crerupuKy METOJ0B IMO3HAHMS, UCTIONh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BCIIIECTBO, JHEPIHs, SBJICHHUE, IMPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, THIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIeAOBaHNE, HAOIOIeHNEe, U3MEPEHUE, YKCIIEPUMEHT U
Apyrue);

YHUBEpCAJIbHbIE  y4eOHBbIE  JIeWcTBUS  (MO3HABaTEJIbHbIE, KOMMYHUKATHBHBIC,
peryJsITUBHbBIE), oOecrneunBarome (opMupoBaHue (QPYHKIMOHAIBHOW TPAMOTHOCTH U
COIMAIbHON KOMITETEHIINU 00YyYaIonnuXCs;

CIIOCOOHOCTh  OOYYAIOIIMXCS  HWCIOJh30BaTh OCBOCHHBIC  MEKIUCIUTUIMHAPHBIC,
MHPOBO33pPEHYECKUE 3HAHHWS W YHHUBEpCajbHble yueOHbIe JCHCTBHS B IO3HABATEIBLHON U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJabTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMH YUEOHBIMU
MO3HABaTEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIECTBUSMU.

OBJaeHne yHMBePCATbHBIMHI YUeOHBIMH NMO3HABATEILHBIMHU JCHCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe JeMCTBUS:

CaMOCTOATENIBHO (hOPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOIEMy, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpEeNeNATh LIeNId ACATENbHOCTH, 3ajJlaBasi MmapamMeTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTBH PE3YyJIbTaThl ICSITEIHLHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JOTMYECKOTO MBIILICHUS — BBIACIATH
XapaKTepHble MPU3HAKM TMOHSATUM W YCTAaHABIMBATHh HMX B3aWMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHE MOHSATHUS [Tl OOBSICHEHUS OTACIbHBIX ()aKTOB U SBJICHU;

BBHIOMPATh OCHOBAHUSI W KPUTECPUU JUIS KIACCU(PHUKAIMK BEIMIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKTy U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJEHMs (MHIYKTHUBHBIC, ICAYKTHBHBIC, IO aHAJOTHUH),
BBIABJISITh  3aKOHOMEPHOCTH M IPOTHBOPEYMS B  pacCMaTPUBAEMBIX  SIBICHUSX,
(GhOopMyITUPOBATh BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B IIPOIIECCE MO3HAHUS, UCTIOJIb3YyEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEH, TMPeoOpa30oBbIBATh MOJIEIbHBIE MPEJCTABICHUS — XUMHUYECKHH 3HaK (CHMBOJI)
JIEMEHTa, XUMHUYEcKask popMyIia, ypaBHEHNE XUMUUECKON PEaKITUH — TP PEIICHUH YIEeOHBIX
MO3HABATEbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh HA3BaHHBIE MOJICJIbHBIC MTPEICTABIICHUS
JUIS1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 0a30BbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAaMHU METOJO0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynupoBaTh IENM M 3a7a4d KCCIICOBAHUS, WCIOIH30BATh IIOCTABICHHBIE H
CaMOCTOATEIFHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KA4eCTBE WHCTPYMEHTA ITO3HAHUS U
OCHOBBI Il (POPMUPOBAHMS THUIIOTE3bl MO TMPOBEPKE MNPABUILHOCTH BBICKAa3bIBAEMBIX
CYX/ICHUN;

BJIAJICTh HABBIKAMM CaMOCTOSITEJILHOTO IUIAHUPOBAHUSA M TMPOBEACHUS] YUEHUUECKUX
DKCIIEPUMEHTOB, COBEpIIIEHCTBOBATh yMEHHUs HaOmIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO TPOTHO3UPOBATh €Tr0 pe3yibTaT, (OpMyIUpOBaTh 00OOIEHUS U BBIBOJbBI
OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJbTATOB HCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN
OTYET O MPOACIIaHHOM padoTe;



npuoOpeTaTh OMBIT YUYEHUUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a]1ay, IPUMEHEHUIO PAa3IMYHbIX METOAOB IMO3HAHMUS.

3) pabdoTa ¢ unpopmaumeii:

OPUEHTHUPOBATLCA B PA3NIMYHBIX MCTOYHUKAX WHMOpMauu (HAy4YHO-TIOMyJIsipHAs
JUTEpaTypa XUMUYECKOTO COJEPKaHMsI, CIPaBOYHBIE TMMOCoOWs, pecypchl HHTepHETa),
aHaIU3UpOBaTh MHGOPMAIMIO PA3TUYHBIX BUAOB M (GOPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATH €& JOCTOBEPHOCTh U HETPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIE METOHBI MPU TMOUCKE W OTOOpE
uH(dOopMaIuu, He0OX0IUMOM TS BBITOJTHEHUS YUeOHBIX 33/1a4 ONPEASIEHHOTO TUTIA;

npruoOpeTaTh OMBIT UCIIOIB30BAHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI
U Pa3JIMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYI0 (GOpMY TpelcTaBlieHus UHGOpPMaAUU
(cxempl, TpaduKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTHE);

UCIIOIh30BaTh HAYYHBIM SI3BIK B KA4eCTBE CpEJACTBA NpH pPaboTe C XUMUYECKON
uH(popMaIel: MPUMEHATh MEXNpeaMeTHbIe ((QU3MYECKue W MaTeMaTHYeCKHE) 3HAKU U
CUMBOJIbI, (OpPMYJIbI, a00pEeBUATY PbI, HOMEHKIATYPY;

UCIOJIB30BATh U MPE0O0Pa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgyajieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM:

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYK1aeMOM TEMBI B XOJI€ TMAJIOTa W/ WA JUCKYCCHH,
BBICKA3bIBaTh HJIEHU, (POPMYJIHPOBATH CBOM MPEIIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS
MPEIJIOKEHHOM 3a71a4H;

BBICTYNATh C IPEe3eHTAllMEN PE3yIbTAaTOB MO3HABATEILHOM AESITEIbHOCTH, MOJTYYEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIMOJHEHUH XHUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIETOBAHUIO CBOWCTB M3Y4YaeMBIX BEIECTB,
peanu3aluuy y4yeOHOro mpoekTa U (opMyIMpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIE0OBAHUM MyTEM COrJIaCOBAHUS MO3UIIMI B X0/1€ 00CYKAEHUS 1 OOMEHAa MHEHUSAMM.

OByajieHUe YHUBEPCAJIBLHBIMH PEryJISSTHBHBIMY JeHCTBUSIMMU:

CaMOCTOSITEJIBHO TIAHUPOBATh U OCYIIECTBIISITH CBOIO TTO3HABATEIHHYIO JICSITEIILHOCTD,
ompenensis e€ MeJid U 3a7ja4i, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeasiaraeMblil aJrOpuTM JEHCTBUNA IPU BBHITIOJIHEHUH YU€OHBIX U UCCIIEI0OBATENbCKUX 3a1aY,
BBIOMpaTh Haubosee 3PGHEeKTUBHBIN CITOCOO MX PEIICHUS C YUETOM MOTYyUYEHUS] HOBBIX 3HAHUHN
0 BEIECTBaX U XMMUYECKUX PEaAKITUIX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEW JIEATELHOCTH Ha OCHOBE caMOaHalu3a W
CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenMeTHBbIE pe3yJIbTaThl OCBOEHUS Kypca « OpraHndecKass XUMHUsD) OTPaXkKaroT:
c(OpPMHUPOBAHHOCTh MPEACTABICHUM O XUMHYECKOHW COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOM KAPTHUHBI MHUpA, POJM XMUMHUHM B MO3HAHUU SBJICHUU MPUPOJbI, B (POPMUPOBAHUU



MBIIUICHUS ¥ KYJbTYpPbl JTUYHOCTH, €€ (yHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIMMOW IS
pelIeHsT MPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3710pPOBBIO ¥ IPUPOAHOM Cpeie;

BJIAJICHUE CUCTEMOM XUMMYECKMX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIUE
MOHATUS (XUMUYECKHM DJIEMEHT, aToOM, DJJIEKTpOHHas o000JI0YKa aTroMa, MOJEKyJa,
BaJICHTHOCTh, DJJIEKTPOOTPHUIIATEIHLHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTass U COKpalI&HHAs), MOJIb, MOJISIPHAs Macca, MOJIIPHBIA OOBEM, YIJIEpOIHBIN
ckesieT, (PyHKIMOHANIbHAS TPyINa, pagukall, U30MEpHs, U30MEpPbl, TOMOJOTHUECKUN Ps/I,
TOMOJIOTH, YTJI€BOJOPOIbI, KUCIOPOA U a30TCOAEPKAIINE COCAUHECHUSI, MOHOMED, TTOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAUHEHHUS); TEOPUH U 3aKOHBI (Teopus
CTpOEHMSI opraHnyeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MACChl BEILECTB);
3aKOHOMEPHOCTHU, CUMBOJIMYECKHUI SI3bIK XWMHUHU; MUPOBO33PECHUECKUE 3HAHUSA, JICKAIIUE B
OCHOBE MOHUMAaHUSI MPUIYNHHOCTUA U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM, (DAKTOIOrHYECKUE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYECHWHU M OE30TaCHOM HCIIOJIb30BAHUU BAKHEUIIINX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JIEATETLHOCTH YETIOBEKA;

chOPMUPOBAHHOCTh YMEHHH  BBIABJISATh  XapakTEpHbIC MPU3HAKH  TOHSITHUH,
YCTAHABIIMBATh UX B3aMMOCBA3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHITUSA MIPU OMUCAHUU
COCTaBa, CTPOCHHUSI U MTPEBPAICHUN OPraHUYECKUX COCAUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUI HCTIONB30BaTh XUMUYECKYIO0 CUMBOJIUKY VISl COCTaBJICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYT OpTraHUYECKHUX
BEIIECTB W YPABHEHUM XUMHYECKMX PpPEaKIMi, W3rOTaBIMBATh MOJICIA  MOJIEKYJ
OPTraHUYECKUX BEUIECTB JJIsl WILUTFOCTPALIMM UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOECHUS;

cOOpPMHUPOBAHHOCTH, ~ YMEHHH  YCTaHABIWBATh  MNPUHAMAJICKHOCTh  M3YyUYEHHBIX
OpraHUYECKUX BEIIECTB 10 MX COCTaBYy M CTPOCHUIO K OMNpPEACIIEHHOMY KJacCy/TpyIie
COCIMHCHUI (yrneBoaopo/sl, KHUCJIOPOJ u a30TcoepKalue COCIUHCHMS,
BBICOKOMOJICKYJISIDHBIE ~ COCMHEHWs), JaBaTh UM Ha3BaHMS II0 CUCTEMAaTHYECKOMH
HoMmeHnkinatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIBHBIE Ha3BaHMUS OTACIBHBIX
OpraHUYECKUX BEUIECTB (3TWICH, MPOMNIICH, alleTUICH, dTUICHIJINKOJb, TIUIEPUH, (EHOI,
dbopmanbieru1, ameTanblAeTH, MypaBbUHAs KHCIIOTA, YKCyCHas KHCIOTa, OJEHMHOBAs
KHCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIF0K03a, PPyKTO3a, KpaxMal, MeJIi0103a, TIUIMH);

c(hOpPMHUPOBAHHOCTh YMEHHMS OINpPENEsTh BHUJIbI XUMHYECKOW CBS3UM B OPraHUYECKHUX
coeIMHEHUAX (OJMHAPHBIE U KPaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITH MOJOXKEHHSI TEOPUU CTPOCHHS OPTraHUYECKUX
BeniecTB A. M. bytneposa 115t 00bICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh, YMEHHMM XapaKTepu30BaTh COCTaB, CTpoeHUE, (U3UYECKHE U
XMMHUYECKUE CBOWCTBA THUIUYHBIX MPEACTABUTEICH PaA3IMYHBIX KJIAaCCOB OPraHUYECKHUX
BeleCTB (MeTaH, 3TaH, STWICH, MPOIWIEH, aneTuieH, Oyraauen-1,3, metunOyranueH-1,3,
O€H30J1, METaHOJI, PTAHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, PEHOJI, alleTaabJAeTUu/l, MypaBbUHAS U
YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IeJUI0JI03a, aMHUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh T€HETUUYECKYIO CBA3b MEXAY HHMHU YPaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKII C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;



chOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh HWCTOUHUKU YIIIEBOJAOPOIHOIO CHIPHS
(HedTh, MPUPOIHBINA Ta3, yroiib), CIOCOOBl UX MEPepadOTKU U MPAKTHUECKOE MPUMEHEHHE
MPOIYKTOB TIepepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUN MNPOBOAUTH BBIYMCICHHUSA [0 XUMHYECKUM YpPABHEHHSIM
(Macchbl, 00bEMa, KOIMYECTBA UCXOAHOIO BELIECTBA WM MPOAYKTAa PEaKUUu MO U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCT, YMEHHMM BIJIaJIecTh CHUCTEMOM 3HAHUU OO0 OCHOBHBIX METO/AaX
HAy4YHOIO TMO3HAHHUSA, HMCIOJIb3YeMbIX B XMMHUHM TpPU HU3YUYEHHUU BEIIECTB M XUMHYECKHX
sABleHUN (HaOJIOJICHHE, HW3MEpPEHUe, DOKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh
CUCTEMHBIC XMUMHUYECKUE 3HAHUS Uil TMPUHATUA PEIICHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEILIECTBAMH U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/1aTh IIpaBuJia MOJIb30BAaHUS XUMHUECKOU TOCYI0M U
Ja00paTOpHbIM O0OPYJIOBAaHMEM, a TakKe IMpaBwia OOpalleHHs C BelIeCTBAMU B
COOTBETCTBUH C UHCTPYKLMSAMH IO BBIITOJHEHUIO Ja00PAaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHusl OpraHuYeCKUX BEIIeCTB PU HarPEBAHUH, MTOJTyYeHHUE STUIICHA U U3yUYEHUE €T0
CBOMCTB, KaueCTBEHHBIC pEAKIMU OpPTraHWYECKUX BEIECTB, JACHATypalus OEJIKOB MpHU
HarpeBaHUM, LBETHbIE pEaKIMU OCIKOB) B COOTBETCTBUM C TMPaBUIAMHU TEXHHUKHU
0e30MacHOCTH TMpHU OOpallleHUH C BeIlecCTBaMU U J1a0OpaTOPHBIM 0OOPYIOBaHHUEM,
IOpECTaBIATh PEe3yJbTaThl XUMHUYECKOTO SKCIepHMeHTa B (opme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakluid U (GOpMyJIUPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATH XUMHUYECKYIO0 MH(GOpPMAIIHIO,
NOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeicTBa MaccoBol uHpopmanmu, MHTEpHET U
JPYIUX);

chOpMUPOBAHHOCTh YMEHUW COOJIIOJAaTh TpaBWia HKOJOTHYECKH IETECO00Pa3HOTO
NOBEJCHUSI B OBITY M TPYJOBOM AEATEIBHOCTH B LIENAX COXPAHEHMS] CBOETO 3JI0POBbSI U
OKpY>Karollel MpUPOAHON CpeJibl, 0CO3HABATH OMACHOCThH BO3JEHCTBUS HA KUBbIE OPTaHU3MBbI
OTpeeNEHHBIX OPraHWYECKUX BEIIeCTB, MOHUMAas cMbica mokaszarens 11K, moscHaTh Ha
npuMepax criocoObl YMEHBIICHHS ¥ IPEOTBPALLEHHS UX BPEIHOIO BO3ACHCTBUS HA OPraHu3M
YeJI0BEKa;

JUIsl 00YYaIOIIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX IOCTYIHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUMH;

JUISL CJETIBIX M CIa0OBUAAIIMX OOYYaIOIIMXCS: yMEHHE HCHOJIb30BaTh pelbedHo-
TOUEUHYIO cucTteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmy.

11 KIIACC

[IpeameTHble pe3ysibTaThl OCBOE€HUSI Kypca «OOIas M HeopraHUYecKas XUMUS)
OTpaXkaIoT:

cOpPMHUPOBAHHOCTh MPEACTABICHUI: O XHWMHUYECKOW COCTaBIIONICH €CTEeCTBEHHO-
HAy4YHOW KApTHUHBI MHUpA, POJIW XMUMHUH B TO3HAHWUU SIBJICHUM MPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS U KYJbTYpbl JTUYHOCTH, €€ (YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOW s



pelleHus] MPAKTUYECKUX 3aJad U SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
30POBBIO ¥ IPUPOJHOM CPELE;

BJIQJICHHE CUCTEMOM XMMHMYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATUSL (XUMUYECKUN DJIEMEHT, aTOM, HU30TOIl, S-, P-, d- PIEKTPOHHbIE OPOUTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTD, 3JEKTPOOTPHUIIATENILHOCTD, CTEIICHb
OKHUCJIEHUS, XUMHUYECKas CBA3b (KOBAJCHTHAs, WOHHAs, MeTajInyecKas, BOJOPOJHAas),
KpUCTAJUIMYECKass pPEmETKA, TUMNBI XUMHYECKUX pPEaKUHi, pacTBOp, JJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS JUCCOIMALINS, OKHUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMi, XUMUYECKOE paBHOBECHE); TEOpPUM M  3aKOHBl (Teopus
ANEKTPOJMTUYECKON Jucconnanuu, nepuonnuecknid 3akoH J[. M. MenpeneeBa, 3akoH
COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS S3HEPTUU TP XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
Jexaluye B OCHOBE NOHUMAHMS TPUYMHHOCTA M CHCTEMHOCTHM XHWMHWYECKHUX SBJICHUU,
(dakTolOrMuecKue CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYyYeHUHM U O€30MacHOM
UCIOJIb30BAHUN BAKHEMIIUX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEeATETbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh ~ YMEHHH  BBIABISATH  XapakTEpHbIE MPU3HAKK  TOHSATHUH,
YCTaHAaBIIMBATh WX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONKUCAHUU
HEOPraHWYEeCKHUX BEUIECTB U UX MPEBPAILCHHIA;

c(OpPMHUPOBAHHOCTh YMEHHUI UCTIONIB30BaTh XUMUYECKYIO0 CUMBOJIUKY ISl COCTABJICHHUS
dbopMyn BelIECTB M ypaBHEHUN XUMHUYECKUX pEaKlUid, CUCTEMaTH4YEeCKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHajbHbIE Ha3BaHUS OTJEJIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHAaK, raléHasl U3BeCTh, HETAIIEHAs! U3BECTh, IUTHEBAS COAQ, TUPUT U
Apyrue);

chOpPMHUPOBAHHOCTh YMEHUH ONpENessiTh BaJ€HTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX DIIEMEHTOB B COEOUHEHMSIX PA3IMYHOTO COCTAaBa, BUJ XUMHUYECKOU CBS3U
(KoBaJIeHTHAs!, MIOHHAs, METAJTNYECKast, BOJOPO/IHAS) B COEUHEHUSX, TUIT KPUCTAILITNYECKON
pPEIETKM KOHKPETHOTO BELIECTBA (aTOMHAsl, MOJEKYJSPHAsl, WOHHAs, METaJNINYecKasi),
XapakTep cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUI;

chOpPMHUPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAIICKHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K ONpPEACIEHHOMY KIIacCy/TpyIle COeUHEHUN (MPOCThIE BEIeCTBa
— METaJJIbl 1 HEMETAJUIbl, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI Tepuoguydeckoro 3akoHa J[. M.
MenzeneeBa © JIEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
NPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHUH XapakTEPU30BaTh JJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 71€MEHTOB |—4 nepuonos [lepuoauueckoi CUCTEMbl XUMUYECKHX 3JIEMEHTOB /],
N. MenneneeBa, UCHIONB3YS MOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKHUE
YpOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHMYECKUX 3JIEMEHTOB U HUX
COEMHEHNH MO MeprojiaM U rpymmnam llepuoandeckoi cHCTEMbI XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneena;



chOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXAY HEOPraHWYECKMMH BEIIECTBAMH C IIOMOIIBIO YpPaBHECHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKLUU 110 PA3TUYHBIM
npu3HaKkaM (YUCIy M COCTaBy peardpyrolluX BEIIECTB, TEIIOBOMY 3(dexTy peaxiuu,
U3MEHEHHIO CTENEHEM OKUCJIEHMsI JJIEMEHTOB, OOpPaTUMOCTH pEakUUd, YYacTHIO
KaTanu3aropa);

Cc(OPMHUPOBAHHOCTb YMEHHUI COCTaBIATh YPABHEHMs pEaKUUil pa3Iu4HbIX THUIIOB,
MOJIHBIE U COKpAIEHHBbIE YpaBHEHHUS PEAKIMii MOHHOTO OOMEHa, yYWThIBasl YCJIOBHSA, MPU
KOTOPBIX 3TU PEAKUUU UAYT IO KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKLUM, MOATBEPKIAAIOIINE KAaueCTBEHHBIM
COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH OIBITHBIM IIyTEM WOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI packpbIBaTh CYIIHOCTb OKHUCJIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHS AJIEKTPOHHOIO OallaHca 3THX
peakuuii;

c(OpPMHUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pPEAKINU
OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEILECHUS XUMHUUYECKOIO PaBHOBECHS B 3aBUCMOCTH OT
BHeIIHero Bo3zaeiicteus (npuHumn Jle [larense);

c(OPMHUPOBAHHOCTh YMEHMH XapaKTEpU30BaTh XUMHUUYECKHE IMPOLECCHI, JIeKAIIUE B
OCHOBE  IPOMBIIUICHHOTO  IIOJyY€HUS CEpHOM  KUCIOTHI, aMMHakKa, a TakKke
C()OPMUPOBAHHOCTh NPEICTABICHUM 00 OOIIMX HAy4YHBIX NPUHLMIIAX M 3KOJOTMYECKHX
npo6sieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHHUS C HCIOJb30BAHUEM MOHSITUS
«MaccoBasi J0Js BELIECTBA B pacTBOpE», OOBbEMHBIX OTHOLIEHWH Ia30B IpPU XUMHUYECKHX
peakuusax, Macchl BELECTBA WK 00BbEMA ra30B 10 U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIIMU BEILECTB, TEIIOBOro 3dexTra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IPEBPALEHUS U COXPAHEHUS SHEPIUU;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUJIa MOJIb30BAHUS XUMHYECKOU TTOCYI0M U
1a00paTopHbIM OOOpPYAOBAaHMEM, a TakKe IMpaBwiIa OOpalleHHUs C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKLMSAMH I10 BBIIIOJIHEHUIO JA00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOAOPOJAa B NPHUCYTCTBHM KaTalW3aTopa, OIPEAEIIEHUE CPENbl
pacTBOpPOB BEUIECTB C IIOMOINBK) YHUBEPCAIBHOIO WHIMKATOPA, BIHSHHUE Pa3IMYHBIX
(aKTOpOB Ha CKOPOCTh XMMHUYECKOM pPEAKLMH, PEaKIUd HOHHOIO OOMEHA, KaueCTBEHHBIE
peakuuu Ha cyibdar-, KapOoHaT- M XJIOPHUI-aHUOHBI, HA KAaTUOH AMMOHUS, pEILIEHHUE
HKCIIEPUMEHTAJBHBIX 3a1ad 1no teMaM «Mertamwie» u «HemeTtamnsl») B COOTBETCTBUHU C
npaBWJIaMd TEXHUKH O€30MacHOCTH NpH OOpallleHMH C BeleCTBAaMU M JIaOOopaTOPHBIM
000py/I0BaHUEM, IIPEICTABIATh PE3YJIbTAaThl XUMUYECKOIO IKCIEPUMEHTA B (JOpME 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peakuuii ¥ (OpMyJIUpoBaTh BBIBOJABI HAa OCHOBE JTHUX
pe3ybTaTOB;



c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIU3UPOBATH XUMUYECKYIO MH(DOpMAIIHIO,
NOJIy4aeMy0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBAa MacCcOBOM KOMMYHHMKauuu, MHTEpHET n
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COOJIIOAATh TMpaBUia HKOJOTUYECKU LIEIECO00Pa3HOTO
NOBE/CHUS B OBITY U TPYIOBOW NEATEIBHOCTH B ILIENIAX COXPAHEHMSI CBOETO 3/I0OPOBBbS U
OKpY’Karoller IPUPOIHON CPeIbl, 0CO3HABATH ONIACHOCTH BO3/IEMCTBHSI HA KUBbIE OPTaHU3MbI
onpeaenEHHbIX BEIIECTB, MOHMMAast cMbIci nokazatesns [IJIK, nosicHaTh Ha mpuMepax crnocoObl
YMEHBIICHUS ¥ IPEAOTBPAILECHUS X BPEJHOTO BO3ICHCTBHS HA OPraHN3M YEI0BEKA;

JUIsl 00YYaIOIIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHUE PUMEHSTh
3HaHMA 00 OCHOBHBIX JOCTYIHBIX METO/AAX MO3HAHMS BEILIECTB M XUMUYECKUX SIBJICHUI;

JUISL CJETBIX M CIa0OBUAAIIMX OOYYaIOIIMXCs: yYMEHHE HCHOJIb30BaTh pelbedHo-
TOYCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XxumMmudeckux Gopmyi.



€1 Arrdrreed o1 o101
nroospa i/ sdny )
MOIT exoLourguq I ¢ MIOEIILIL ¢t
‘edogroed arado
HdJ sunodomeu ¥y Muniel? "SqT
MUBLETUIIIAW UI9HT0g0dI0aq Y[ 1gdude d19HMO0L)) .
“WBUNHY» ! L "I910IOM 91990H0QdR)] "I UIdIIINY 4
gvI1SN10d sudoredoger seaodpuyy
«er00d exRO [ » I00dU JOIT
nroospati//Sdny . )
O] PIOLOHIQH] € IFOHOD ‘191dui) '€
BHHIHMY0) dmddIhuHeIdo snmexdarodrodoran)] ¢ 1raveed
€1l Arrdrreed o1 o101
OI'00SPa W//:SdNy exrogedodon xu ]
I ¢ 14
MOTI BYo1ouIrguq 1 g070dorogorrIA IMUHROLOU d19HYodud] |
nLroospaUy/sAn ré qrodorogoriA omooruLeNody €z
MOIT edorourguq
/ E.NOV.E\M_O\ / ”mmma I9HIDILE ‘TIHONTBIIR .
. NASTNEE ! 9 ‘MHMIE ([90dor0doIIA J19HAIOIddIIo et
HI9HAIreALdUg ‘HUHBHE OMRLIIQ()
«er00d edRO [ » BI20dU JOIT
1LHOOSpaU/- SN Z I9HeMIe — 19r0dorogdIrIA Q19HAIardd] | 12
MOIT edoLourguq
1rodoroadrri g *7 1rareed
¢ Ararreed o1 0101y
eaodorLAq "IN
LI 00Spa t//:SdNy . .
€ V UMHOHUI0D XUMOdhUHEIdo KMHI0d 1 'l
MOIT edoronurguq ]
Endo9 |, "MHUNHMX HOMOdhHHEIdO ToWIrad]|
HHIWHX HOMIIhHHEBIdO 1990HI0 dMMIIhULIAO0d I, °] IroXeRd
dsod d 19Lo9ed 19Lo9ed 0193 diod
190dA53d d19Hgrrd.Ledocedgo smponmivedy] | saHarodiHOY q [annediodu ——
(dragoddun) sraHHOd LIDIrC WOL 1 901rdreed QMHEIOHIWHEBH
40d8h 09.LIhHI0)]
IOVILA 01

HUHVAOdUHVI'T HOXOHAhNULVINAL




/01'Z0%e[q0//:sdny
‘wAIHLIedn ITRLONS .
WI9HAIreALdUg "UUHBHE OMBIrQQ) I I 6 H [x¢
“«e100d eXRO ] » BIM0o0dI JOIT
/nrzoye[qo,//:sdny
‘whrmixeda S — .
nigH9IreALdug "UMHBHE OXBIIQ() I 9 N I'c
«e100d ©3ho | » eLo0du JOTT
BHIWHX BeXIIhMHBIAOdH °7 Iroreed
MNMAMMMMMN\ MMMM €1 Arrarreed o 0101
/nrzoye[qo,//:sdny
‘WAMHIYedI .
WI9HAIeALdUg "UUHBHE OMBIQ() I I 9 MUIDEd QUNOIRMNITY el
«e100d ©3ho | » eLo0du JOIT
nroospa i/ :sdny 10911108 ]
MOIT BYOLOUIQUq 4 oneedQOOIOH]A "BELOAMOE JUHA0dL) cl
] S BEJJIAIHIN I "I 9OLHONAIrE
EHMMMMHMN mm ME ¢ XUMOORMINHUX BINOLOMD KeNOOhUIOUdI[] U 'l
A0 oM HOMBE UUMOOhUITOUdI] [ "dOINOLe dUHA0dL))
HUWHX [990HI0 dMMIhUIIA0d I, ] Irdreed
disod d 19r00ed 1Loged 0195 diod
190d45ad sranararedogedgo o Lo dip | sranarodiHoy H | nnediodu I ay
(dragoddun) dgrgaHHOd LIAIrC WAL U 901rdreed JMHEAOHINWHMEBH
40d8h 094.L9hUIr0Y]
DOVILA 11
(4 (4 143 NNV IO0dLI Ol 900Vh O91LDdhMIrON 4190
Z Arrdrreed o1t o101
MNMMWMMWMN MMMM Z BHMOLIOY "UMARARY T900BINLOBL] | 'S
BHHIHUYD0J JIIHABIr AMIIFONOM0d19y °S IrTERd
¢ Ararreed o1 0101y
MNMM%MWMN MMMM € MI] IIOLOMMOHUNY TIHUINY 't

BHHIHUTA0) dmdMddhnHe1do snmexdarodrocy *p 1ravsed




MNMMMNHNMMMM P20 o0t I BELOMOE) ‘QUHI0ALO U 81000 (IIHMIY 9
AI00Spa W/ Sdny | $202°01°€0 ' SOHBMIE UIrLUERLOTddI ¢
MOIT exo1ourguq oMmuUoLd0d — Hele U HRIJN
Oroosp W/ sdny  $207°60°9C I'Bd UIIOIhUIONONO.I
MOIT exoLourong I ‘QUHI0dLY U 9BLO0D [I9HBMIY v
4109108 XUMOohUHEIdO
Nroospa W/ SdNy 2026061 KUHEEERH JI9HIIenandL U (KeXOOhULIBIWOLOND)
MOIT eM2LouIrQuq ! BAALBINIHOWOH 4109108 XUMOOhMHEBIAO ¢
UUITEXH(PHUIIRIN O OMHALrgRLIIAd] |
- e . KHHOXOLOLI
EMMMWMNM%: ye0Te0Cl I QI9HEOHO Q9 ‘ed0doI1A]g "\ 'Y UMHOHUII0D z
A0 ond XImoohuHeIdo BMHO0d1o Kudoa ],
NI o0SpI W/ SANY | $202° 60°SO OQUHORBHE U dU1iMderd ‘OMHOGOHNHUHEOE
MOTI BMo1oUIrguq ! 99 ‘UMWHX UOMOORHMHEBIdO LoWIrad]| I
Eon\wva R 19r09ed 1Loged 0195
JuHdIdLEdotedgo | BHHIRATH o Lved oranarodinoy q ex0ds eWa :.E
drqgodun eLe]/ a\
I9HHOA LYIAI'C 4008h 09.L)IhHUL0)]
IOVILA 01

AUHVAOdUHVI'H HOHhOdAOIL

13 (4 143 JNINVJIO0dII Ol 900Vh O9.1LDdhUIrON 911190

v Arareed our o101

I00SPa //:Sdny ]
OTT BXOLONTQH % qHEMX U BUWHY NS

JHEMX U BUWHY € 1Yt ]

NIroospa W/ sdny

OTT BAOLONTQH] L1 Arareed omr 0101

NI 00Spa tl//-Sdny 41091109 ]
MOIT edoLourguq < XUOOhUHEBIdO U XMMOOhHMHBIJOOH 9€K49)) e




T 00Spa W//:sdny

HOLIMY

0¢

MOIT edoronurguq "TUIdTGIrRLNE U TUI9Irendod [ 1[9ruIdr9Iry
nroospo t//:Sdy OMHOHOWHAII “@9L1OH0ED OUNOORMINUX
poTu//-sany - 61
MOIT eM2LoUIrQuq U OMIOORUEU( ‘TIIAMOION QUHIOALO :IrOHOD
T 00Spa t//:SANY HUAdOTUILI
MOITI BYo1ouIrguq U 9IIOMUILIHIIULE (19LAUIID QIIHWOLBOIOHIA 81
NIroospatu//;sdny q9eK99 KeHIodorog ‘I'OHBLE U [FOHBLOW /1
MOIT BYALOUIQUYg :[LdUII0 QI9HWOLBOHYO SI9HAIAId] |
NTO0SpaW//:SANY  $207°21°9¢ «1qrodorogarriL» 91
MOIT e3o10UIrgng Arrarreed on vroged KeHAIrOdIHOY
] S— . mirogedadanr 9o IATOod U 9LpoH
EHMMMMHMHN mm ME ye0T Tl ol ‘19€BI QIIHEL()OH QI9HLALION U eBl HI9Hrodndn Sl
A0 o :g0r0dorogoIr I MIUHROLOU d1I9HITodud] |
i sd . mirogedadan 99 [9ATod U 9LpIH
EMMMM&MN :m ME yeocelel ‘[9eBI QI9HEL(OH JIHLALION U €el HIgHrOdudn 7l
A0 ! :g070dor0goIrIA MIUHROLOM d19HITOdud] |
nroospawy// Sdny 207 CI°SO WedJRIN WIGHRHIERd M XUIMeXITeHUdI I
MOIT exoLourguq ‘aorrodorrogorrIA 9€890 KBIOOhULOHD |
nIroospaw//sSAny | $707 11°8C goHode -
MOTI BYo1ouIrguq 9LOOHRUIMNO |, ‘OAILOL U IFOEHIQ 19HAAY
. . "4LOU09D
ek /NI ZONE[qO// MQME A 010 OMHOhAEH urImIedd HOMOORMINKX
&SMMWMMQMMMWMOA:MMSMM ya0Tlle Y EHOI'H.LOTIR OIMHOHgRdA Ol KUHOIOURIGY ‘(BHOLIULIIIE 11
" emo» emod JOIT o:morbmoi d odonmdil eH ) SOHMMINY SUHORAIIO[|
i Sd . GOHIDILE 9IroLugeLdrodu yumuyaLdodu
EMMMM&MNM ME yaoT Iyl — HOI'MIANY ‘TEd HIDIOOhUIOLONWOI 01
A0 o ‘BMHO0dLY ULOOHHIQO0J0 U gB1LO0D I9HUMINY
] sd . 19HUAEAd U BXARARY OI0MOIRULILHUD
EMM%M&MNM ME YZ0TIT'LO OUHOBALIO] [ "¢ [-HOUIBLAQI'UIOW 6
A0 ond U ¢‘]-HOUI'BLA] "I9HOUIBIIY
roospaw//sSAny | 20701 ¢ ' «d10U09d 0I0 QUHOhAEU U BHOLULE 9
MOTI BMo1oUIrguq OUHORAIO[ » *[ g\ Bloged EexOohuIMed]|
roospowy//iSAny | $20701°L1 GOHMIE UIrALUERLOTIdI ,
MOIT e3o10uIrgng oumuaLo0di — HoUUIodI U HOITMLE,




nIoospauwy//:sdny

WHUHOHUIO0J XI9HAKIAMOIrOWOMO0J19d

133

MOIT e3o10uIrgng UUWHMX BULEHOL JI9HAOHO()
T 00Spo T/ SANY KMHOHUII0J JI9HAKIANOIrONON0J9E
MOIT BMALOUIQU]g orgHrodudu yex miroq 43
MITULIS] | "OUMHOhBHE 90MOOhHUIOIIONQ
T 00SPa /- SANY p
XU ‘BUHOHUIIO0D dMMOOhUHEIdO 1€
MOIT edorourguq
o19HdOLOPWE MeX I9LOLOMIOHUNY
nroospaw//:SAny
HUITMHE U HUWBITULOW I9HUWY 0¢€
MOIT edorourguq
rospartsds «BEHUHOHUIIQ0D
P/ omioonuHeIdo snmexdoroorodorrony» 62
MOIT exoLourguq
Aurareed ou vroged KeHIIrodIHOY
Troospa wy//:sdny [gdomurron
MOIT exoLourguq orqHrodudi yex eeoroirron u rewxedy] 8C
eeodexed ‘eeolAdd
T 00SPa /SN ] .
BEONOIIL] MIRLUERLOTIAI OUIMUIHNRY LT
MOIT edorourguq ) -
"BHITEMU(PUIILIN ‘gBLI0D (I9I0FIILI A
I 00SPI W//:SANy godmx 9rrod EexO9RUION0Ng
MOIT exoLourguq ‘ouHoHomundn ‘eurrodrul :1aduyy 9C
Troospo t//:Sdy goduge
PO /7S] XITHXOIr) ¢UIrodIry | "LOoIrouM X1980H09dex ST
MOIT edoLourguq
oigHrogenodn dex [dude S19HXO0I))
T 00Spa t//:SANY QUELOUAY QIIOION XU ‘LOLOUM
MOII BYo1ouIrguq X1990H0Qd®) XU IO MeX BIT9A ve
T 00Spa t,//:SANY LOLroMY XI990HOQd e XMITOI9d HIrdLUgeLordd
MOITI BYoL1ouIrguq e ‘T94LOLOUN KBdOHUILO U KedOHUABIL) ¢
‘edodaroed rodo gd
BUHOdOWEN KI'Y MURhLe]] «1OLOUA
‘ST MMBIRTULALAN x19g0H09ded
uigHr0g0dII0oq M| XITHEOHOOOHIIO «19LOLOU HOHIAIMA vdogaroed
“CBUNIY) 9110 BALOMOL)» "7 o\ Bloged BeMOohuLIed] | 4
gV 1SNT10d ¥udoiedoger QUHIRAED "J'11
segodduly “«erood I
eXRO ] » eLMoodU JOTT
OI'00SPa W//:SdNy EBHOAOMA U BeHNdged AW I9L1OIOM 1z

MOIT edorourguq

oragoH0QdeN Q19HAIrOrddI QI9HIOHIOOHY ()




nroospowy//Sdny | 2070181 ' EBMOORHULOHY | "MMHOHUIQ0) XUMOdhHHEIdOOH ,
BIOLOUIIQU edALRITHOWOH U BUITRIU(DUOIRLC
A0
ododroed g ed1oomod
NI 00Spa UI//:S 01
H mvwohomu QME Uy I KIrOX Beg0d9®]N ‘1[9dodroed Q19HTHOLT 0N U 9
A0 ond QIYHHULO]] "XBWAOLOMO XITHOJOIIOUY O QULEHO[ |
BUHOO0d 1)
roospa W/ sdny | $202°01° 0 [ 0JOHABIAMOIFOWOH U OIOHABIAMOIrOW ¢
BMOLOULIQU BALOQIMIOE "EUHILOUMO THOLIOL
A0 d
"9LOO0HIIALEINALO0dINAIC "ILOOHLHAIBY
. / :mNoxmBo\ / ”MQME o 9Kgo KeHrodorog "HeKHD
E:MMWWM %mm”méﬂwaoﬂm yc0T'60°LC I VOHLHOI'BEOY BUHRE0ERAQO IINENHBXOW {19TUd ¥
- 90 90 ‘9€BE) KRXOORMINMY "BALOMIE dMHAO0dL)
eXRO» erood JOIT =
‘311 evondon miAeH uningeed
0J-¢ SOLHOWOI'E € BIOQOLOTHOIN "J['I7 90LHOWAL'E€ XUMOOhUIWUX
‘wAinLyedn niaHareArdug | $207°60°0C gornoxodrul I9INQLOUO U BHONBE 0I0MO9hUITOUdII ¢
‘UMHBHE OMeIQ() ‘«e1dood AR/ (V:6) ! onHokeH§ ‘Werondon u wennAda
©3Xho]» eLxoodir JOYT onHoHgRd)) "d'1] OIl UMHOHUIIO0D XU ¥ S0LHOWALE XUNOIhUWHX
I €LOM0E) BUHOHOWEN ULOOHJOWOHONBE
d0nore BMHO0d1o noudoal
roospo w//SAny | +207°60° €1 . HOHHOWAJE00 9 9690 XU “BIOLITHIN -
MOIT edorourguq "M 7 90LHOWAIrE XUMNOOhUIWHX BINJLOMD
KBNOOhUTOMdO] [ ¥ HOMBE UMMOdhHITOUd] |
OIroospa W/ sdny  +207°60°90 [ gonole sunedAIndHON [
MOTI BYo1ouIrguq KBHHOJLMOIIC, "WOLY "LHOWOL€ UUMOOhUNUY
Eu?ﬂoa R 19Lo9ed 19Lo9ed 0153
/1
IMTHAIDLEAOLLAQ0  BHHIBAIM o spuiiedy  oranarodinoy d exod4 end /
dragodun A0 [ a
dMMHHOdLIBIrE, 40d€h 09.LIRHI0)]
DOVICA 11

NNV I0dII OII 400Vh 04.1LDAhMIrON 41190

NI 00SPa W/ SANY
MOIT exoLourguq

BHMOL09 ‘UMARARN ‘T900BWLORL] |
"MMHOHUI0) XITHABIIANOIrONON0019d
BEOLHUD 19ITOLON JI9HIOHI()

143




T 00Spa w//:Sdny

WHUHOHUIID0)

81

MOTI BYo1ouIrguq XU U BEOIIX ‘BMHUI BELOUOED SMMOORUINIY

NI00Spa W/ SdNy NUHOHUI90)
MOTI BYo1ouIrguq XU U UTON ‘BN0dX BALOHOED QUNIIhUNNY L1

] _ WWHOHUTQ0O XU U (MMHAWOIL®
MNHMMMMHMHN MMMM ‘UUHIBW ‘UMIIIIeY ‘UULIeX ‘UudLieH) 9]

GOLTIBLON XUITUOHXRE BELOUOED SMMOORUINIY

NI 00Spa W/ SdNy gOIIBLON UMHXEAIIEH
MOTI BMo1ouIrguq Ed UMIOOhUWHXOALYOIC "dOLTIBLON 199BI1I)) s1

4O IBLON

i - BALOUOED OMMOORUEU( OUIMQ() "HONOLE
MW%M%MMMNMMMM EUHI0dL1 ULOOHHIQ0J0 U BHIIUIITHIN 7l

‘N 7 90LHOWAIE XMMOORUIWHX dWILOUD

HOMOJRUI'OUAD] | € QUHINKOLOL XU ‘MIIBLIIN

NI 00Spa w//:Sdny «AUWHX I[990HO0 MMOORULd0Od T »
MOIT BYOLOUIQUY Aurareed ou vroged KeHIIr0dIHOY ¢l

i - narod godogaroed
MNMM%MHMNMMMM u gogernoed deurodiNare QO QULEHOL | 71

"UAIDIBAd SI9HIIOLUIOHBIIJ0E-OHILQLUI O ()

€L00Io8 XMMOOhMHEIdOOH U XIOohuHEeIdO

NI 00Spa W//:Sdny enrrodry | “BHOWQO OIOHHOM MMIINEd
MOIT BMLOUIQUY ‘edogaroed (Hd) araresexon monrodoroda I

0 QULEHO] [ ‘BUITBUIIOOOUT KBMOORULULIOdLINIIIEC

«uUIDIedd HOMOORMINUX
/nI1zoye[qo//:sdny 9100d0x0 eH godored xigHRuUIERd 01

QUHEULG ‘[ o\ eroged eMooruLMed][

A 00Spa U/ SANY ondodoHged dOMIORUNNY
MOIT BMOLOUIQUY ‘namiedd srnnredg( ‘uumead 9roodox) 6

XEUIDIBAd XUDOIhUINHX

. - o ndo unidone ¥nHomedgodn U BUHOHBRAX0D
MLIOOSPTL/ZSANY | yT0TO1'ST HOMBE ‘dLOJIMIod 19008 KMHIHRAX0D HOMBE 8

MOIT exoLourguq

"UANHUX UOMOIhUHEIdO U HOMOORUHEIdOOH
€ PUIIedd XIDIOOhMIWHMX EUITEXH(PHUIIBI]

400981
XI9HhHUIrged ‘dLO9MIod XMMOOhHHRIAOOH 9¢K90




T 00Spo T/ SANY

L1119
XUMOORMHRIAO U XIOOhUHEBIJOJH 9€K9)

"MMHEHE 0MeIrg() "«erood
RO » e1doodl JOYT

OMHOMIYJ,, "7 o\ tLoged KexoohuINed]|

MOIT BMALOUIQUYg EBMOORHMLIOHO | 'KMHOHMUIQ00 oMMOohuHe1do 0¢
1 AO9hMHBIdOOH d19HdALOPINY
LI 00Spa wW//:Sdny KMHBIOHO0 OMOdhHHEIdO U dMI0ORMHRIdOdH
MOTI BMo1oUIrguq "IILOL O OMMOdhHMHEBIdO U OMIOORMHBIJOS] 6¢
T 00Spa w//:sdny «I9IIBIONIH»
MOTI BYo1ouIrguq U «19IIRLIJAD WEWAL ol eLoged KeHIrOdLIHOY 8¢
/NI'ZO¥e[qO//: mmﬁa «,AIIBLONAH,,
‘WAMHIedn pigHAreArdug QWAL Ol helree XI9HIIrBLHOWHAIIIONE LT
‘HUHEBHE OMerrg() "«erood QUHAMIYJ» "¢ o\ eroged BexoonHINed] |
eXRO]» ewood JOIT
1919hoed oMIOORMNHUXOWdOL
LI 00Spa t//:Sdny 1 uuImIedd XmIoohMNKUX WEMHOHgRdA
MOTI BMo1oUIrguq OIl BUHOIURIGY “«I9IIBLOWIH» QWAL 9T
OIl UMHEBHE BUITBEMIENALOUO U QUHIIIQ09()
NI 00SPa w//:SdNy WHUHOHUIID0)
MOIT BMALOUIQUYg XU U GOLTBLOWOH XUIMHOHXed OUHOHOWHA] | s¢
LI 00Spa w//:Sdny UMHOHUID0D XU
MOIT eM2LoUIrQuq 1 BUHWOAY ‘erodoraA 4101090 OUMOOhUNAY e
T 00Spa w//:Sdny NUHOHUIQ0)
MOIT eMoLouIrguq xu ¥ edo(poo( ‘eLoce e4LONOED JUMIORUNUY X
NI 00SPa //:SdNy WHUHOHUIIO0)
MOIT BYLOUIQUY XU ¥ 19d00 ‘4OHAIOLBI BALONOTD QUNIORMINUY 44
(erodorak u edooo 19dao ‘erodoronx
T 00Spa tW//:Sdny
odomudn eH) gorreLOWOH BULIOdLOLIY 4
MOIT edorourguq
"gOLITBLONOH BELONOLD QUMIOhUEUD
GOWOLE BUHOOALO MLOOHHIQ0J0 U BEJILITHIN
Aroospaw//sdnyg
' "7 90LHOWALrE XUMOIRUIWHUX dWILOUD 0Z
MOIT exoLourguq .
UOMOJhUITOUAD [ € QUHAXKOIOL XU ‘19IIBLOWIH
/01°Z0XE|q0//-Sdny IRRIC 118 Iy AR=J AP
‘WAMLYedn uigHareArdug
- OIWOL OU helres XITHIIrBIHOWNAOIIONE 61




143

JNINVJI0dLI Ol 900Vh O9.LDdhUIrON 411190

roospo i/ SAny

O] PIOLOHIQH] I B)090Irdh 9990dore U BUWUY €
NLrO0Spa /7SNy I gorendoren 1 91001mod 9dUIN 9 Mog0IoR €¢
MOIT exoLourguq
ATO0Spo ST 410911949 XUIMUOHXKed
O] BAOLOHIQH I EUHOhALrOLI OJOHHAIMII9WOdN XelrItHUdL 7€
XI9HhABH XMINIQO QO BUHAIgRLOWAd] |
ATO0SPE I “ I9HUITUITOW uuindeed
I ULOOHOBILIOLI0 HOEIIHI U HOMOORUIdIdOHE 1€

MOIT exoLourguq

anMOOTShOﬂOMm HHUHOKhIIID0Q0 4 NMINHX 9II0d




YYEBHO-METOJNYECKOE OBECIMEYEHUE OBPA3OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJBI JJISI VAEHUKA

1. Xumus: 6a3zoBbIif ypoBeHb: 10 knacc: yueOnuk / 'abpuensa O.C., Octpoymos U.T'".,
Crnankos C.A., AkunonepHoe oouectBo «M3natensctBo «IIpocBemenue», 2022.

2. Xumus: 0a30BbIil ypoBeHb, 11 kiace: yueOnuk / 'abpuensa O.C., Octpoymos WU.I".,
Crnankos C.A., AkunonepHoe oouectBo «M3natensctBo «IIpocBemenue», 2022.

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

1. T'abpuensan O.C., OctpoymoB WU.I'. Hacronphasa kaura yuntens. Xumus. 10 kimacc.
Meroaudeckoe nmocooue. — M.: [Ipoda, 2002—2003.

2. T'abpuensan O.C., JIpicoBa I'.I'. Metoauueckoe nocodue. «Xumusi». 11 kmacc. — M.:
Hpoda, 2003.

3. Taopuensu O.C., OctpoymoB U.I'. HactonsHas kaura yuurtens. Xumus. 11 kiacc. B
2-x gactsx. - M.: [Ipoda, 2004.

4. Tabpuensu O.C., bepesxun II.H., YmaxoBa A.A. u ap. KourponbHble u
npoBepouHbie paboThl k yueOHuky O.C. ['abpuensina «Xumus. 10» /— M.: lpoda,
2009.

5. Tabpuensu O.C., OctpoymoB WN.I'. Jlugaktudeckue matepuaibl. M3yuaem xumuio B
10 xmacce. - M.: bauk nmroc, 2009.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

1. bubmoTteka IIOK
https://m.edsoo.ru
2. O6nako 3Hanui. BupTyanbHbplii npakTukym. Xumus, 8-11 Kiaccel: MeTOAMYECKOE
noco6bue / [llanmopanosa E.B. — Jlonronpyausiii: ®usukon Jlao, 2023. — 31c.
https://oblakoz.ru/guideline/4326/podgotovka-k-ege-himiya?ysclid=m0fhi09h8w294329980




