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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha ypOBHE cpenHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0OpaszoBarenbHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @epepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NO/IX0JIOB K pa3pabOTKe MporpamMmbl O XUMHH, K OINpPEAEIeHHI0 00IIeld cTpaTeruu
oOyueHus, BOCHIUTAHUS U Pa3BUTHUS OOyUaIOLIUXCS CPEACTBAMHM y4EOHOIO MpeaMeTa «XUMUs»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLEeNTyainbHble nosnoxernus I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIE€JIEH, COJIepKaHus, Pe3ylIbTaTOB 00y4eHHs] U TPeOOBaHUM K YPOBHIO
MTOJITOTOBKH BBITTYCKHHKOB.

XuMuyeckoe  00pa3oBaHHE,  [OJIyYa€MO€  BBIIYCKHMKaMH  00I1eo0pazoBaTelbHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STalloM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTyphl
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0POBbIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YpOBHE CPEIHETO
o0miero oO0pa3oBaHUsI CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeaeNeHbl B MPOrpaMMe MO XMMHUHU C Y4ETOM CHEeUU(PUKUA HAyKH XUMHH, €€
3HA4€HUs B MO3HAHUM MPHUPOJIbI U B MaT€PUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTepPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAeT 0cOoOyl0 poJib B COBPEMEHHOM
LUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOU KynbTypbl. OHa BHOCHUT CBOHl BKIaja B
(bopMupoBaHHE PALIIOHAIIEHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IMPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoJeMCTBYS C APYrMMM €CTECTBEHHBIMU HAayKaMHU, XMMHUS CTajla HEOTHEMJIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TpyJa U KH3HHM KaXKIO0ro
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HalpaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJOBEUeCTBA — ChIPbEBOM, 3HEPreTHYECKOM, MUIIEBOH, 3KOJIOIMYECKOM O0€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBerctBHM ¢ OOmMMHM LEeNsMH W NPUHIMIIAMHU CpelHEero oobuero oo6pa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HUs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
POJ0JKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBnsiomuMu npeaMeTa «XUMHUs» ABISIOTCS 0a30Bble Kypehl — «OpraHuyeckast XUMHs
n «OOmass ¥ HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUS KOTOPBIX
SBJISIFOTCSI OCHOBBI 0Aa30BOM HAayKM: CHCTeMa 3HAHUH M0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoi xumun. GopMupoBaHUe JTAaHHON CHUCTEMbI 3HAHHM
IpU HM3Yy4EHUHU TMpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u HeopraHuveckas
XUMHEs» CHOPMHUPOBAHA B MPOTPaMMeE MO XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]a K M3yYCHHIO
y4yeOHOro Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenusi 00 M3ydyaeMbIX B KypC€ BEILIECTBaX JAlOTCSI B Pa3sBUTUU — OT YIJIEBOJAOPOJOB IO
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWHA. B Kypce OpraHMYecKkold XWMHH TOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Ton HOBBIM yrjiom 3peHHs B TpeaMere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAECTCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(hakTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl PEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE NEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX U METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oOoOmiaromieit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrtema 3HaHW O Ba)KHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOEHWUH, CBOMCTBAX H
MPUMEHEHHH, a TAKXKE 0 XUMUYECKUX PEAKIUIX, HX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEILIUMU
KyJIbTYpOJOTUYECKAA W TIPUKIAAHOM XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX MpoOJemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOTro npenMera «XuMus» JaHHOTO YPOBHSI U3Y4EHUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyyaroumxcss MUPOBO33PEHUECKO OCHOBBI JIJIsl MOHUMAaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IMPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOoOsieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CHIPbSl, CO3/IaHNs HOBBIX TEXHOJIOTMI U MaTEPHAJIOB.

B muane pemieHust 3aa4 BOCIIUTAHUS, PA3BUTHS U COLMATM3AIMKI O0YYaIOIIUXCS] IPUHSTHIE
MporpaMMON MO XUMHHU MNOAXOAbl K ONPEIEICHUI0 COJEPKAHUS U IOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX JEHCTBUM, HMMEOHIMX 0a3oBoe
3HAUEHUE [UIsI PA3IMYHBIX BHJIOB JEATEIbHOCTH: pEIICHHUS MpoOieM, MOWCKa, aHalIu3a U
00paboTkn uwHGMOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOW U
HCCIEA0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHMUHU.

B mpakTuke nmpenojaBaHus XUMUHU Kak Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, TaK U Ha
ypOBHE CpeAHero oOmiero oopazoBaHusi, MPU OMPEIEIICHUN COJIEPXKATENBHON XapaKTePUCTHKU
neneld M3ydeHus MpeAMeTa HalpaBICHHEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO
npu3Haércs  (QopMHpOBaHHME OCHOB XMMHUYECKOM HAyKH Kak oO0JacTd COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW JEATEIbHOCTH 4YEeNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJabTypbl. C METOAMYECKOW TOUKHM 3PEHMS] TaKOM MOAXOJ K OINpEAENCHUIO Lieneil
W3Yy4YEeHUs MpEeAMETA SBIISIETCSA BIOJIHE ONPABJIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHsS TJIABHBIMU LEISIMU M3Y4YeHUs MpeameTra «XUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (dopmupoBaHME CHCTEMBl XUMHUYECKHX 3HAHWA Kak BaKHEHIIEH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOH KApTUHBI MHpPA, B OCHOBE KOTOPOWM JIekKAT KIIIOYECBBIC IOHSTHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUH XMMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHUE W MOHUMaHUE
CYIIHOCTH JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJIICHUS;

e (opmupoBaHWE W pa3BHTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS MPUOOPETESHUS YMEHUN OPHEHTUPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TPHPOJC, B TPAKTHUYECKOU U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHEC YMCHHA U CIOCOOOB JCSITEIHLHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
O0OBSICHEHMEM XUMHUYECKOTO SKCIIEPUMEHTA, COOJIF0ICHUEM MpaBUl 0€30MacHOTO OOpalieHus ¢
BEIIECTBAMH.

Hapsimy ¢ atuMm, coaepxkaTelibHas XapaKTePUCTHKA IEJIe W 3a7ad M3ydeHHs IpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cHcCTeMe cpenHero ooOmero oOpazoBanus. CerojHss B TPEMNOJIaBaHUM XHUMHUU B OOJIBIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEpKaHus OOydeHwus,
OpPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CIOcO0aMu U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M TPUMEHEHUS UX B PEATbHON KM3HU JIUIS PEIICHUS
MPAKTUIECKHUX 3a/1a4.

B cBs3M ¢ 3THM NpW M3YYEHUU MpeaAMeTa « XUMUD) JOMUHUPYIOIICe 3HAYCHHE TIPUOOPETAOT
TaKHe [EIH | 33JIa4H, KaK:

aJanTaius o0yJaroIuXcsl K YCIOBUSAM JUHAMHYHO PAa3BUBAIONIETOCS MHUpPa, (OPMUPOBAHUE
MHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KMU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHUE Y 00yJaIOIMIUXCS KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHITUH ), UIMEIOIINX
YHHUBEpCaJbHOE 3HAuY€HUE Ui Pa3jIMYHBIX BUJOB JIEATENBHOCTH: PEUICHUS MpoOieM, MOUCKa,
aHanu3a U o0paboTku MH(POpPMANMK, HEOOXOIUMBIX ISl TPHOOPETEHUS OIBITA JCSITCIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B NO3HAHMM XHMHH, a TaKXke JUIsi OLUEHKH C MO3ULIUN
HKOJIOTMYECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX IPOIECCOB Ha
OpraHu3M 4YeJIoBeKa U MPUPOJAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOyuarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIs IOVCKA U aHalln3a yUeOHOW U Hay4yHO-TOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(dbopMHpoBaHHE U Pa3BUTHE y OOYYAIOIIMUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBIIICHUS,
HaOMOATeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Y 00yJaromuxcs yoexxAEHHOCTH B TYMAHUCTUYECKON HAMpPaBICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEHICHUH TJIO00AIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,
MOTIOJTHEHHSI DHEPreTHYECKUX PEeCypCOB M COXpaHEHHs MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HeoOXoIuMOCTH OEpeKHOTO OTHOIICHHs K TMPUPOJE U CBOEMY 3I0pPOBBIO, a Takke
MPHOOpPETEHUs OMbITA UCTIOIB30BAHUS MOTYICHHBIX 3HAHUH 711 IPUHATUS TPAMOTHBIX pEelIeHUN
B CUTYaIlUsX, CBI3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B ydeOHOM mane cpemHero oOmiero oOpa3oBaHUS MpeaMeT «XuMus» 0a30BOTO ypPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HAayUHBIE TPEAMETHI.



OOmee 4MCIO 4YacoB, OTBEAEHHBIX Ui U3YUEHUs XHMHH, HAa 0a30BOM YpPOBHE CPEIHETO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).

COJAEPKAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASI XUMMUS

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer opranumveckoil XxuMuu: €€ BOZHHUKHOBEHHE, PA3BUTHE W 3HAYEHUE B TOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTPYKTypHBIE (OPMYJIbl OpPraHMYECKUX BemiecTB. ['oMosorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccu(pukanuyu OpPraHUYECKUX BellecTB. HomeHkaTypa OpraHu4ecKux
COCIMHEHUH (cUcTeMaThyeckas)) W TPUBHAIbHBIE Ha3BaHWUS BAXKHEUMINUX MpeACTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

DKCHEepUMEHTAIBHBIE METOJbl HM3yYeHHUs BEIIECTB W WX MPEBPAIICHUN: O3HAKOMIICHHE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOIIOCEHUE W ONMHCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBaHKUE W TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKMH psa. MeTraH W 3TaH — IpocTeuine
MPEACTABUTENN aJKaHOB: (U3MUYECKHE W XHUMHYECKHE CBOWCTBA (peakiuuH 3aMelIeHUs W
TOPEHUsI ), HAXOXKJICHUE B IPUPO/IE, TIOJTyUYEeHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH pAd. DTWIEH U NPONWIEH — MPOCTEUIINE
MPEACTABUTENN QJIKCHOB: (U3MUECKHE M XUMHUYCCKHE CBOWCTBA (peakuuu THAPUPOBAHUSA,
raJIOT€HUPOBAHUS, THIpATAI[UH, OKUCIICHHS U TIOJTUMEPHU3AIINH ), TIOJIyYCHUE U IPUMEHCHHE.

Ankamuensl: OyramueH-1,3 u MetunOyraameH-1,3: cTpoeHHE, BaKHEHIIME XUMHYECKUE
CBOMcCTBA (peakuus moaumepu3anun). [loydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKHUH psill. ALIETUIIEH — MPOCTCUITNI
MPEACTaBUTENh AJKMHOB: COCTaB, CTpOCHUE, (PU3MYECKHEe M XUMHUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, THAPATAIINH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHCHHE.

Apenbl. ben3on: cocraB, crpoeHue, (QU3MUECKHME M XHMHYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyYECHUE W TpPUMEHEHHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceoUCmMea (peakyuu 2ai02eHuUposans U HUMpo8anus), noiyyerue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJaMH,
MPUHAJICKAIUME K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKU YTaeBOAOPOAOB. Ilpupodnblii ra3 v mMOMyTHbIE HE(QTSHBIE Ta3bl.
Hedrp u e€ mnpoucxoxnmenue. CrnocoObl mnepepaOOTKH HEPTH: TMEperoHka, KPEKUHT
(TepMuYecKkuil, KaTaTUTHUYECKUil), muposu3. [IpoaykTel nepepaboTku HepTH, X IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIYKTHI €ro nepepaboTKy.

DKCHEpUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX MNPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yroaby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, MPOBEIACHHE MPAKTUYECKON pabOTHhI:
MOJTYyYeHHUE 3TUIIEHA U U3yYEHUE €TI0 CBOWCTB.

Pacuérnrie 3amaun.

Brruncnenus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIECTBA WM MPOJYKTa pPEaKIHH MO W3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO U3
WCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamme oprannyeckue coeiMHeHUs




[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOI M JTAHOJ: CTpOCHHUE, (U3HUeCcKHe Hu
XMMHMUYECKHUE CBOWMCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOpOJaMHU, FOPEHUE),
npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. OTHICHIJIMKOIb M TJMLEPUH: CTpOeHHue, (Qusnyeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peaklis Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHwe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTPOEHUE MOJIEKYIIbI, (PU3MUECKUEe U XUMUYECKUE CBOMCTBA. TOKCHMYHOCTH (eHOoJa.
[Ipumenenue denoua.

Anbnerunpl M kemowuwvl. Dopmanpieruj, aueTanbIerua: CTpoeHue, (usnueckue u
XMMHMUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KAa4€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHCIOTHI. MypaBbHHAs U YKCYCHasi KHCJIOTBHI:
CTpoeHue, pU3NYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME JUIs Kacca KUCIOT, peakus
sTepuduKanmm), MoyyyeHue u mnpuMmeHeHue. CreaprHOBass M OJEMHOBAas KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEee IeHCTBHE.

CnoxHple >QUpbl KaK MPOU3BOAHBbIE KapOOHOBBIX KHCIOT. ['MIAPONH3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiIaccuPUKaNUs yriaeBoJaoB (MOHO-, M- M TOJHcaxapuabl). [ roko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue c¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHOBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u memmonosa kak npupojHble monuMepbl. CTpoeHue Kpaxmana U LEeJUTIOIO03bL
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIMS C HOJ0M).

DKCIIEpUMEHTAIbHBIE METOJbl M3y4eHMsI BEUIECTB M UX MpPEBpallleHui: MpOBeJICHUE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHWE CHUPTOB, KAayECTBEHHbBIE
peakiuu OJHOATOMHBIX CHHPTOB (OkuciaeHHe 3TaHojia okcuaoMm wmenu(Il)), mMHOroaromMHbIX
cnupToB (B3ammojelcTBue riuiepuHa c¢ ruapokcuaom wmeau(Il)), ampaernmoB (okucieHue
aMMHa4dHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxkcumom wmemu(Il), B3aumoneiicTBhe
KpaxMaja C HOJIOM), IPOBEJICHUE MPAKTHUECKONW paldOoThl: CBOMCTBA pPAcTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boruncnenus mo ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEI[ECTBA WJIM MPOJYKTa pEaKklUu IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO U3
HCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OPraHndeckie COeqMHEHMUS.

AMUHOKHUCIIOTHl Kak amM(pOTepHbIE OpraHndyeckue coeAuHeHus. Ou3nveckue U XUMHUYECKUE
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3HaUYE€HHWE AMHHOKHUCIIOT.
Ilenrtuapl.

benkn kak NpupoIHBIE BBICOKOMOJIEKYIISIpHBIE coelAMHEHus. llepBuuHas, BTOpUYHas U
TpeTUYHasl CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOJIU3, JIeHATypauus,
Ka4eCTBEHHbIE PEAKIIUU HA OEJIKH.

DKCIepUMEHTAIbHbIE METOAbl W3y4YeHHs BELECTB M HX MPEBpalleHUH: HaOIoAeHuE WU
ONMMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OEeIKOoB.

BricokomoiieKyJIsIpHbIe COeIMHEHHS



OcCHOBHbIE NOHSTHS XUMHHM BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpHU3ALMH, CPEeOHsAs MoJeKyilspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPU3ALUs U ITOJUKOHICHCALINSL.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHMs] BELIECTB M MX IPEBPAILEHUI: O3HAKOMIIEHHE C
o0Opa3iaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBSI3ed NpU HM3y4EeHUM OpraHnuyeckol xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX NOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCSA CUCTEMHBIMU 11 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TIOHATHS: SIBIICHUE, HAYUYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CUHTE3, KiacCU(UKaIWs, NepUOTUYHOCTh, HAOIIOJEHUE, WU3MEpEHHUE, IKCIIEPHMEHT,
MOJIETTUPOBaHUE.

®dusnka: Marepusi, SHEprusi, Macca, aToOM, JJIEKTPOH, MOJIEKYJIa, YJHEPIeTUYECKUN YpPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHUIIBI
UX U3MEpPEHUsI.

buonorus: knerka, opranuszMm, Ouwocdepa, oOMEH BelIeCTB B OpraHnusme, (OTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE MTOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: muiieBble MPOIYKThl, OCHOBBI PALMOHAIBLHOTO IMUTAaHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHUYECKUH dJeMeHT. AtoMm. Sapo aroma, wu30TOMBI. JIEKTPOHHAs  000JIOYKA.
DHepreTUYeCKue ypoOBHH, MOAYPOBHU. ATOMHBIC OpOUTaIH, S-, p-, d- ameMeHThl. OCOOCHHOCTH
pacnpeziesieHusi JIeKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuognueckuit 3akoH u Ilepuonnueckas cucrema Xxumuueckux osnemeHtoB J[. M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa u [lepuoanyeckoil cHUCTEMBl XUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyIIaM M nepuojiaM. 3HaueHne NepUoAUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYecKas CBsi3b. BuIbl XUMUYECKOW CBSI3U (KOBaJCHTHAs
HEeMnoJIApHas U TOJspHAas, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DNeKTpOoOTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKyISIpHOTO M HEMOJIEKYJISPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOM PEIIETKHU.

[lonartue o nucnepcHbeIXx cucremax. VICTUHHBIE U KOJUIOMAHBIE pacTBOphL. MaccoBas noms
BEILIECTBA B pacTBOpE.

Knaccudukarnuss HeopraHudecknx coeAuHeHWd. HomeHkmatypa HEOpraHM4eCKHX BEIECTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Krnaccupukanus XUMUYECKHX peakluid B HEOPraHUYECKOH U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peakuuu, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHMbIE pPEAKIHU.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUAIOININE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexkrponuTHueckass guccoruanus. CuibHble W cialble 3MeKTposauThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIEJI0OUYHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METO/IbI M3YyUEHHUS BEIIECTB U UX MPEBPAILICHHM: I€MOHCTPAIUs Ta0JIUIL
«Ilepnoguueckas cucrema xumudeckux sineMeHToB [I. M. MenneneeBa», nsydeHue mojuenei
KPUCTAJUTMYECKUX PEIIETOK, HAOIONICHUE U OIMMCAHWE JIEMOHCTPAIMOHHBIX M J1ab0pPaTOPHBIX
OTBITOB (pa3yioKeHHE NEPOKCHA BOJOPO/Ia B MPUCYTCTBUU KaTalln3aTopa, ONpPEAEICHUE CPEIbl
pPacTBOPOB BEMIECTB C MOMOIIbIO YHUBEPCAJIBHOI'O HMHIMKATOPA, PEAKIMd HOHHOTO OOMEHa),
MPOBEACHUE MPAKTHUECKON paboThl «BrusHue paznuyHbIX (GaKTOPOB Ha CKOPOCTh XUMUYECKON
peaxKum».

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUUYECKHX PEAKIUN, B TOM YHUCIE TEPMOXHUMHUYECKUE PACUETHI,
pPacy€ThI ¢ UCTIOIB30BAHUEM TOHSATHUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. [lonoxenne Hemetaos B Ileproaudeckoil cucTeMe XMMUYECKUX 3J1EMEHTOB /1.
N. MenpneneeBa U 0OCOOEHHOCTH CTpPOEHHS aToMOB. (Du3nyeckue CBONCTBA HEMETAJLIOB.
AmtoTponsi HeMEeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEUITUX HEMETAJJIOB (TajoreHoB, cepbl, a3oTa, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAECPKAIINX KUCIOT, BOJOPOHBIX
COCTMHECHUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUN.

Mertamnel. [lonoxenue meramioB B [lepuonnueckoit cuctreMe XuMu4eckux annemeHToB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHsSI IJIEKTPOHHBIX 000J04YeKk aTOMOB MeTamuioB. OOmiue
¢uzuveckue cBoicTBa MeTayioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJbIMA, MarHuM,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUI.

O61ue crocoObl Moay4eHust MeTauioB. [IpruMeneHne MeTaioB B ObITY U TEXHHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUs BEIIECTB U MX MPEBPAICHUN: U3y4yeHHE KOJUICKIINH
«Metamnel W CIUIaBbl», OOpa3lOB HEMETAJIOB, pEIICHHE SKCIEPUMEHTAIbHBIX 3a/ad,
HaOOJIeHNEe U OMNHCAHHME JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEUCTBUE
TUAPOKCUIA AIIOMHUHHUS C PACTBOPAMH KHCIIOT U IIeJIouel, KaueCTBEHHbIE PeaKIIMU Ha KaTUOHBI
METaJLIOB).

Pacuérnbie 3agaun.

Pacuérbl Macchl BemlecTBa Wid 00bEMa ra30B 10 U3BECTHOMY KOJIHMUYECTBY BEIECTBA, Macce
win 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEIIeCTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B oOecreueHUH IKOJIOTUYECKOM, SHEPreTHYecKol M MHINEBON 0e30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBienust 06 OOMKMX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO MOTYYeHHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEpUATIOB: BAXHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKu, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTEpHUAIIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHUsT M 3/0pOBbE UEJOBEKa: IMpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBA3€H MpU M3y4eHUHU OOIIeH M HeopraHudeckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS. Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUH, TaK
U TIOHATUH, SBISIOIIUXCA CUCTEMHBIMU JUISl OTAEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHAKJIA.

OO0mue ecTeCTBeHHO-HAyYHbIE MOHATHS: HAydHBIM (DaKkT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJINU3,
CUHTE3, KIacCU(pUKalus, MNEePUOJUYHOCTb, HAONIOJEHUE, OHKCIEPUMEHT, MOJEINPOBAHUE,
U3MEPEHUE, SIBJICHUE.

@dusuka: Marepus, SHEpPrus, Macca, aroM, 3JEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOIl,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, T€JI0, 00BEM, arperaTHOe
COCTOSIHUE BEILIECTBA, (PU3NYECKUE BEJIMUUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHusM, D3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XuMHUYecKass MPOMBIIUIEHHOCTb, METAJIYPTUsl, MIPOU3BOJCTBO CTPOUTEIBHBIX

MaTepuraioB, CEIIbCKOXO03SMCTBEHHOE MMpOn3BOACTBO, nuuieBas MPOMBIIIJICHHOCTD,
@apMaHCBTI/I‘-IGCKaSI MMPOMBIIIJIICHHOCTD, Mpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaiosB, OJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yldbTaTaM OCBOCHHS OO0YJarOIIUMUCS
porpaMM CpeaHero oO0Iero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M TPEIMETHBIM).
Haydno-Meronmveckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBHM € CHCTEMHO-IESATEIBHOCTHBIM TMOJXOJOM B CTPYKTYpPE JHUYHOCTHBIX
pe3yNbTaTOB OCBOCHHS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero ooumiero o0OpazoBaHUs
BbIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYaIOMIMMHCS POCCUHUCKON TIpakJaHCKOM HIASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Me MOTHUBALIUU K 00y4EHUIO;

L[eJICHANIPaBJICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCS PYKOBOJACTBOBATHCS B CBOEH JIEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJIOCTHOH CHCTEME XUMHYECKOTO
00paszoBaHUs;

HaJIW4Yue MPaBOCO3HAHUS IKOJOTUUYECKON KYIbTYPHl U CIOCOOHOCTH CTAaBUTH LIEJH U CTPOUTH
KU3HEHHBIC IIIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa « XUMUSD JOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCITUTATENILHON JIESTEIILHOCTH B COOTBETCTBUM C T'YMAHHCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU M UJAEaJaMH POCCUICKOTO TPakJaHCKOTO OOIIeCTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M TpaBUJIaMH MOBEJCHHS, CIIOCOOCTBYIOIIMMHU IMpolieccam
CaMOTIO3HAHUs, CAMOPa3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00yJarOIINXCS.

JIMYHOCTHBIE pPE3YNbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» OTpakarT cHOPMHUPOBAHHOCTh
OTIbITAa TIO3HABATENILHOM M TPAKTHUECKOW JESITeIhbHOCTH OOydYaIoIUXCS IO peaTn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS



OCO3HAHUS OOYYAIOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPABOTIOPSIKY;

MPEJICTABICHUSI O COIHMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHUBC;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPH CO3JaHUU yUEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEBHBIX 33144, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY U apTyMEHTHI JPYrHX
[IPY aHATTN3€e PA3JINYHBIX BUJIOB YICOHOU JACSITEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XUMUMU;

YBXKEHHUS K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTWXKEHUS HAYKH €CTh pe3yibTaT IJUTEIbHBIX HaOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHU U MOCIEAYIONEM aHaIN3e HHPOPMAIUH
0 MePEIOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlUH, CBSI3aHHBIC C XMMHUYCCKUMH SBIICHUSMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATHHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJIECHWE M TIOCTYNKM CBOWIX TOBApHINEH C TO3HITHI
HPABCTBEHHBIX H ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

MMOHMMAaHMs TIEHHOCTEW 3I0pOBOTO M 0Oe30macHoro oOpasza JKU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PHM3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOroIeHns paBuil 0€30MMacHOTO OOpAIIeHHs ¢ BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HH
U B TPYJIOBOH JACSITEIBHOCTH;

MMOHMMAaHMsI IEHHOCTH MPaBUJI HHANBUIYATHHOTO M KOJUICKTUBHOTO OE30TIAaCHOTO MOBEICHUS
B CUTYAITUSX, YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCJCACTBUH W HENPUATHUS BPEAHBIX TPHUBBIUCK (YIMOTPEOJECHUS aJIKOTOJI,
HapKOTHUKOB, KypeHHUSI);

5) Tpya0BOro BoCIUTAHUSA:

KOMMYHUKAaTUBHOH  KOMIIETGHTHOCTH B  y4e€OHO-HCCIEAOBATEIIbCKON  JIESITEIbHOCTH,
00IIIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YaCTHE B PEIICHUH NPAKTHYCCKUX 3a/lad  COI[MAJIbHOM
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccrii pa3muyHOro poja, B TOM YHCIIEe Ha OCHOBE
MIPUMEHEHHMSI PEIMETHBIX 3HAaHUH 10 XUMUU;

YBXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOH IS TEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBUAYaJTbHOW TpaeKTOpUHU OOpa3oBaHusi, Oymaymieit
npodeccuu U pean3alnuyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH I11€71€CO00pa3HOr0 OTHOMICHHs] K MPHpOJe, KaK HMCTOYHHKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHUMAaHHS TI00ATHHOTO XapakTepa SKOJOTUYECKHX MpoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATBHOU CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHIKEHUN XUMHUH JUIsl PEIICHHS BOIPOCOB
paIMOHAIBLHOTO MPUPOIAOIIOIE30BAHNUS;

AKTUBHOTO HEMPUATHS JIEHCTBUHN, MPUHOCAIINX Bpel OKPYXKAIOUIEH NpUpPOTHON cpene,
YMEHHsI TIPOTHO3MPOBATHh HEOIArONPHUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;



HaJIM4Yus Pa3BUTOTO SKOJIOTMYECKOTO MBILUIEHUS, 3KOJIOIMYECKOW KyJIbTYphl, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

MOHUMAaHUs CHeIM(PUKHA XUMHM KakK HayKd, OCO3HaHUsA €€ poiu B (OPMHUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IJaHUU LIEJI0CTHOTO MPEJICTaBICHUs 00 OKpYyX aroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHUU JJII COBPEMEHHOM NMBMIM3AalUMU: B €€
I'YMaHUCTHUYECKOW HAIpPaBJIEHHOCTH U BaXHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU
KYJIBbTYpbI, PELIEHUH IJI00aTbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTHUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyia U SKOJIOTMYECKU KOM(POPTHON JKU3HHM KaXKJIOTO WiIEeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTHM: IOHMMAHHUS  CYHIHOCTH  METOJIOB  IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SBJICHUM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LIeJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJIb30BaTh XMMHUUYECKUE 3HAHUA Ui PEIIeHUs MpobsieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKOMN 1€ TEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY OO0Opa30BaHHUIO M CaMOOOpa3OBaHUIO, K
aKTUBHOMY IIOJIydEHHIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHbIX chepax mpodecCHuOHATBHON ACSITEIIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIe Pe3yJbTaThl OCBOCHHUS YIEOHOTO MpeaMeTa « XMMU» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC I (DOPMHUPOBAHMS MHPOBO33PEHHS OOYYAIOMIMXCA MEKIUCIHMILTHHAPHBIC
(MeXIIpeIMETHBIC) 00IIEHAYYHBIC TIOHITHS, OTPAXKAIOIIME [IEJOCTHOCTh HAYYHOUM KapTHHBI MHpa
U crierPUKy METOJI0OB MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SBJCHUE, MPOLECC, CUCTEMa, HAay4HbIH (aKT, MPHUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHNUE, HAOIIOICHHIE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIC ydeOHbIC NeHCTBUs (IIO3HABATEIIbHBIC, KOMMYHHKATUBHBIC, PETY/ISTHBHBIC),
obecrieunBaromue GopMupoBaHue GyHKIIMOHATHLHON TPAMOTHOCTH M COLIMATBHON KOMITETCHIIUU
oOyuaronuxcs;

CIIOCOOHOCTH oOyuarouxcs HCIIOJIB30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE IEWCTBHUS B TO3HABATEIHHOU U
COIIMANILHOM MPAKTHKE.

MertanpeaMeTHble  pe3yabTaThl  OTPAXKAIOT OBNAJCHHUE YHUBEPCAJIbHBIMH  y4eOHBIMU
MO03HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUE e CTBHS:

CaMOCTOSITENIBHO ~ (JOPMYIHPOBATH M  aKTyalIU3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;



OTIPEICNIATh IENH JIEATCIBHOCTH, 3a/laBas MapaMeTpbl W KPUTCPUU UX JOCTHKCHHUS,
COOTHOCHTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU IIEIISIMH;

WCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIJCIATH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSITHS JUII 00BSICHEHUS OTJCIBHBIX (DAaKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIUN BEIIECTB U XUMHUYCCKHUX PEAKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTUYECKHE PACCYXIACHHs (MHIYKTHUBHBIC, JICIyKTUBHBIC, [0 aHAJIOTHH), BHISBISATH
3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPUBACMBIX SBICHUSIX, (POPMYIHPOBATH BBHIBOJIBI U
3aKJIIOUEHUS;

MPUMEHATh B TPOIECCE MO3HAHMS, WCIOIb3yeMble B XHMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIeNH, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEJCTABICHNUS — XUMHUECKU 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (opMylia, YpaBHCHHE XHMHUYSCKOW pEakIMd — TMPUH pPEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh HAa3BAaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh ILeIM M 3aJauyd  UCCIEJOBAaHMs, MCIOJb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Tt GOPMHUPOBAHUS THIIOTE3BI TIO MTPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHWS W TPOBEIACHHS YUICHHICCKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIliecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpuoOpeTaTh OMNBIT YYCHUYECKOW HCCICAOBATEIbCKOM M TPOEKTHOW JIeATETHHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pELICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METO0B MTO3HAHUSI.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaLuu (HaydYHO-TOMYJspHAs JIUTEepaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIpaBOuYHbIE MocoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH
MH(OPMALIMIO Pa3IMYHBIX BHAOB M (OpM TpEACTAaBICHUS, KPUTUYECKH OIECHUBATh €&
JOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl M MNPUMEHATH pPa3JIMYHbIE METOAbl IMpU TOUCKE U OTOOpe
nHpopmMaluy, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUTIA;

MpUOOpETaTh OMBIT HCIOJIB30BaHUSA HHGOPMAIMIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (popMy mpeacTaBieHus UHGOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAuyeCTBE CpEACTBA MpuU paboTe C XUMHUYECKOH
uHdopmaluen: TPUMEHATh MEXNpeAMETHble ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0OpeBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH e CTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl B XOJ€ AMAlora W/WiN IUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C TMpe3eHTAIlel pe3ylbTaTOB IO3HABATEIBHOW JESITENbHOCTH, IMOJTYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU BHINIOJHEHUH XUMHYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,



peanu3anuu y4eOHOTrO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHUS MO3UIHIA B X0/1€ 00CYXIeHHsI 1 0OMEHa MHEHHSIMU.

Ogy1ajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBJATH CBOIO I103HABATEIbHYIO JESTEIBHOCTD,
ompenenss e€ Ienu M 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIENOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndyeckas XUuMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYyYHOU
KapTUHBI MUPA, POJIM XUMHUU B TMO3HAHUU SIBIICHUN MPUPOJBI, B (POPMUPOBAHUHU MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW MJid perieHus
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHWUN, KOTOpasi BKIFOYACT: OCHOBOIOJIATAIONINE TTOHITHS
(XMMUYECKHIl 3JIeMEHT, aToM, OJJIEKTpOHHAas o000JIouKa aToMa, MOJIeKyJla, BaJeHTHOCTb,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpal€HHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepoAHBIH  CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPOJ U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHs] MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAllhe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOrMYeCcKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4eHUH U 0€30M1aCHOM HCII0JIb30BAHNU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU NEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISBIISATH XapaKTepHble MPU3HAKUA MOHATHUN, YCTAHABIUBATD UX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS IPU OMMCAHUMU COCTaBa, CTPOCHUS U
MpEBpAICHUN OPraHNYeCKUX COCTUHEHNN;

cOpMUPOBAHHOCTh YMEHHI HCMIOJIb30BaTh XWMUYECKYI) CHMBOJUKY JUIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHMYECKHX BELIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeAeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBonopopl, KHUCJIOPOJ W  a30TCOJEpIKallhe COEAUHEHHUS, BBICOKOMOJIEKYISPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHon, GopManbAeTui, aleTanbIerui, MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIIOTa, TIOKO3a, (hpPYyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpPMHUPOBAHHOCTh YMEHHUS OTPENCNATh BHAbI XHUMHYECKOH CBSI3U B OPraHUYECKUX
COETMHEHUSX (OJAMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPraHMYECKHX
BemiectB A. M. ByrnepoBa misi 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTAaB, CTPOCHHE, (PU3nYecKre U XUMUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB (METaH,
9TaH, STWICH, MPONWJIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH30JI, METaHOI,
ATAHOJI, STHJICHTJIMKOJIb, TIULIEPHH, (DEHOJ, alleTalbIeru, MypaBbHHAs U YKCYCHAas KHCIIOTHI,
III0K03a, KpaxMmai, LEJUII0JI03da, aMUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBATH I'€HETUYECKYIO
CBSI3b MEXY HUMU ypaBHEHUSIMU COOTBETCTBYIOLINX XUMUYECKUX PEAKLMH C UCIIOIb30BAaHUEM
CTPYKTYPHBIX (popmyIt;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHUKU YTIIEBOJOPOIHOTO CHIPbs (HE(TH,
MPUPOJHBIN ra3, yrojb), cnocoObl UX MEpPepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE NMPOJIYKTOB
nepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHUS 110 XUMUYECKUM ypaBHEHHSIM (MaccChl,
00bEMa, KOJMYECTBAa MCXOJHOTO BEIEeCTBA WM MPOJAYKTa PEaKUWHd IO H3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WM MTPOIYKTOB PEAKIINH);

c(hOpMUPOBAaHHOCTh YMEHHI BIIAJIETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(HaOnrofeHue, W3MEpeHUe, OSKCIEPUMEHT, MOJEIMPOBAaHKE), HCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKHE 3HAHUSA JUIS IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chopMUPOBAHHOCTh YMEHHI COONIOAATh MpaBWia TOJIb30BAHUS XUMHYECKOW TMOCYI0N H
ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh YMEHUW TIJIAHUPOBATH U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKNX BELIECTB MPU HAarpeBaHUU, MOJyYEHUE ATUIICHA U HU3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OElKOB MpHU
HarpeBaHUH, [[BETHbIE PEaKUu OEJTKOB) B COOTBETCTBUHU C MpPAaBHJIAMU TEXHUKH 0€30MacHOCTU
pu oOpallleHuu ¢ BellecTBaMU U J1a0OpaTOPHBIM 00OpYIOBaHUEM, MPEACTABIATh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHHUKOB (CpecTBa MaccoBoi nHGopMaluu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBHJIa SKOJOTHYECKH  I1e1ecoo0pa3Horo
MOBEACHUA B OBITY U TPYIOBOHl [EATEIbHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pPOBbS U
OKpYXarollel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3ICHCTBUS Ha YKMBbIE OPraHU3MBbI
ONpeEeNEHHBIX OPraHMYECKUX BEUIECTB, MOHMMAas cmbici mnokazarens I[IJIK, mosicHate Ha
pUMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

Uig oOydarouuxcs € OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBSI: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHHUIA,

JUISL CIIENBIX U CA0O0BUIAIMX OOYJarOIUXCsA: YMEHUE HCIOJIb30BaTh pelibe(yHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xumuueckux Gopmy.

11 KIIACC
[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHudeckasi XuMUs 0TPaXKaroT:
c(hOpPMUPOBAHHOCTh MPEICTABICHUNA: O XMUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAY4YHOUN
KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHWUU SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHATBbHOM TPAMOTHOCTH, HEOOXOJMMOUN [UIsl peIIeHUS
MPAKTUYECKUX 3a/7ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CPEE;



BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAs. BKIFOYAET: OCHOBOMNOJIATAIOIIME MTOHATHS
(XMMHYECKHH 3JIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJIA,
MOJIb, MOJIIPHBI OOBEM, BAJIEHTHOCTh, OJJIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METa/UIMYeCKasi, BOJOPOJHAs), KpHUCTAJLIMYECKas
pemeéTka, TUOBl  XUMUYECKHUX  pEaKlMi, pacTBOp,  AJIEKTPOJHUTHI,  HEIJIEKTPOIUTHI,
BNEKTPOJUTHYECKAs JIUCCOLMALHUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM
peakiuy, XUMHYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOpUS DIEKTPOJIUTHYECKOU
qucconranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl BEUIECTB,
3aKOH COXPAaHEHMSI U TPEBPAIICHUS] SHEPTUU NPU XUMHUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHH, MHUPOBO33PECHUECKHE 3HAHUA, JESKAIIMEe B OCHOBE TMOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyUeHUH W O€30MacHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPraHUYECKUX BEIIECTB B
OBITY M TIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTePHbIE MPU3HAKH MOHSATUN, YCTAaHABIUBATh MX
B3aMMOCBSI3b, HCIIOJH30BATh COOTBETCTBYIOIIME TOHSTHS TIPU OMHCAaHUU HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XWMHUYECKYIH) CHUMBOJIHMKY JJisi COCTaBJICHUS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PpEAKIMi, CUCTEMATHYECKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTNEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblii ras,
VTJICKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTh, HeramiéHas W3BECTh, MUThEBAsl COJa, MHUPUT U
IpyrHe);

c(hOpMUPOBAHHOCTh YMEHUM OMPEICNISITh BaJIEHTHOCTh M CTEMEHb OKHCJICHHS XUMHYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3JTMIHOTO COCTaBa, BUJI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MO HHAS,
MeTaJUTMYeCKasi, BOJIOPOJHAS) B COCIUHECHHIX, TUI KPUCTAJUTMUYECKOW PEIMIETKH KOHKPETHOTO
BelecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABJIMBATH MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB 10
HX COCTaBYy K ONpeNeNE€HHOMY KJIAcCy/TpyIIe COSAMHEHHH (IMPOCThIe BEIIECTBA — METAUIBl U
HEMETaJUJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH Mepuoaudeckoro 3akona J/[. . Menneneena
U JEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYID M IPOTHOCTHYECKYIO
byHKINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh JICKTPOHHOE CTPOECHHE aTOMOB XHMUUYECKHUX
saneMeHToB 14 mnepuonoB Ilepumoanyeckoid cucrtembl XuUMHYECKUX dyemeHTtoB [ .
MenneneeBa, HCIOB3YS TMOHITHS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIN», «IHEPTETHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam u rpynnam [lepuoanueckoit cucremMbl XUMHUECKUX 3ieMeHToB []. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BELIECTB Pa3JUYHbIX KJIACCOB, MOATBEP)KIATh CYHIECTBOBAHUE I€HETUYECKOMU
CBA3UM MEXJy HEOPraHMYECKHMMH BEIeCTBAaMU C IOMOILIBI YPAaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIUN;

chOpPMUPOBAHHOCTh yMEHHUS KJIACCU(UIUPOBATh XUMUYECKHE PEAKIHH TO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTeTeHel OKUCIEHHS 2JIEMEHTOB, 0OPaTUMOCTH PEaKIIMU, YIACTHUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISITh YPAaBHEHHS PEAKIMI Pa3IUYHBIX THIIOB, MOJHBIE U
COKpaIlEHHBIE YpAaBHEHHUs peakluii MOHHOTO OOMEHa, YYMTHIBas YCIOBHUS, MPH KOTOPBIX ITH
peakuuu UAYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIIUH, TIOITBEPKIAIONINE KAYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTrAaHUYECKUX BEIIECTB, PACIIO3HABAThH OIMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOLINE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;



c(OPMHPOBAHHOCTh YMEHHUH paCKphIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MoCPEeICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHca ATUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIuu OT
pa3nuYHBIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3zaeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XHUMUYECKUE IPOIIECCHI, JISKAIINEe B OCHOBE
MPOMBIIUICHHOTO TIOJYYEHHUS CEpHOW KHCJIOTH, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
npeacTaBIeHnid 00 OOMMX HAYYHBIX NMPUHIMIIAX W HKOJIOTHYECKUX IMpOoOJieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTH YMEHHI MPOBOANUTH BBIYMCICHHS C UCIIOJIB30BAaHUEM MTOHATHUS «MAcCcOBast
JI0JIs1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMUYECKUX PEAKIHAX, MACChHI
BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WIN 00bEMY OJIHOTO
U3 YYacTBYIOIIMX B pEaKUUU BEIIECTB, TEIUIOBOTO 3(d@dekTa peaknuu Ha OCHOBE 3aKOHOB
COXpaHEHHS MACCHI BEIECTB, IPEBPAILICHHS U COXPAHEHHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBWia TMOJIb30BAHUS XUMHYECKOM TMOCYI0N U
1a00paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpPaBHIIa OOpAIIEHUsI C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITTOJHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBIMOJHATH XUMHYECKHH DKCIIEPHMEHT
(paznokeHue mepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OIPENEIIEHHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro OoOMEeHa, KayeCTBEHHbIE pEeaklUH Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIIEPUMEHTATBHBIX
3amau nmo temaM «Metamel» U «Hemeramib»y) B COOTBETCTBUM C NPaBHJIAMU TEXHUKHU
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUHW KPUTHUECKH AaHAIM3UPOBATh XHMHUYECKYI0 HH(OpMaIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MaccoBOMl KOMMyHHKaiuu, WHTepHEeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHJIa SKOJOTHYECKH  Iel1ecoo0pa3zHoro
MOBEACHHUA B OBITY U TPYHOBOIl [EATENbHOCTH B LEISAX COXPAHEHMSI CBOETO 3/0POBbI U
OKpY’Karolllel MPUPOIHOM cpenibl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIICHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUis OoOydarouuxcs € OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3[I0POBBSI: YMEHHE IMPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA;

JUIS CJETbIX U CIa0OBUISAIIMX OOYJAIOMIMXCS: YMEHHE HCIIOJIb30BaTh PENbe(PHO-TOUCHHYIO

cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMu4eckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos
No Hawverosarue K DOnekTpoHHbIe (ITU(POBHIE)
° OHTPOJIb
pa3enoB U TeEM Bcee P [IpakTruec
/11 HBIC 00pa3zoBaTebHBIE PECYPCHI
IPOTpaMMBI ro Kue paboThbl
palboThI

Pa3nea 1. Teoperuyeckue

OCHOBBI opra}mqeckoﬁ XUMHH

[Ipeamer
OPraHNu4ecKou
XUMHUU. Teopust
CTPOCHHUS
OpPraHNYEeCKHUX
coenuHeHuil A. M.
byrnepoa

1.1

https://lesson.academy-
content.myschool.edu.ru/04/10

Uroro no pazneny

Paspgen 2. Yriesogopoabl

[IpenenbHble
YIJ1€BOJIOPO/IbI
aJIKaHbl

2.1

https://lesson.academy-
content.myschool.edu.ru/04/10

Henpenenbnsbie
YTJIEBOJOPOIbI:
QJIKEHBI,
QJIKaJJMEHBbI, aJIKUHbI

2.2

https://lesson.academy-
content.myschool.edu.ru/04/10

ApoMaThdeckue
yTJI€BOI0POIbI

2.3

https://lesson.academy-
content.myschool.edu.ru/04/10

[Ipupoueie
HCTOYHUKH
yIJI€BOI0POJIOB
UX mepepadboTKa

24
u

https://lesson.academy-
content.myschool.edu.ru/04/10

Wroro no pazneny

13

Pasznea 3. Kuciaopoaconepskampue

OpPraHu4e€CKue COCIMHCHUS

https://lesson.academy-

3.1 Crmprst. Qerox 3 content.myschool.edu.ru/04/10
AJbIeruabl.

39 KapGoHnoBsie 7 1 https://lesson.academy-
KUCHOTHI. CIIOKHBIC content.myschool.edu.ru/04/10
3hupsI

3.3 | Vruesonl 3 ! 225t§$.i22§§§3§$ﬁu/04/10

Hroro no paszneny 13

Pa3nes 4. AsoTcoaepskanue OpraHu4ecKue coeJuHeHHs

AMUHEL
41 AMUHOKACIOTEL 3 https://lesson.academy-
’ ’ content.myschool.edu.ru/04/10
benkn
Hroro no paszneny 3

Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHU




ITnactMaccsl.

https://lesson.academy-

> Kayuyku. Bonokna 2 content.myschool.edu.ru/04/10
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME




11 KVIACC

KonunuaectBo yacos
No Hanvenosarne K 11 DOnexTpoHHbIe (ITU(POBHIL)
H/_H Pa3/IcJIOB 1 TeM Bee ooty PATIHEE 00 a3(I))BaTeJII)HI>I€ Sc CBI
MPOrpamMMbl ro HBIC Kne p peeyp
paboTsl paboThl
Paznen 1. TeopeTuyeckne 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH u
https://lesson.academy-
1.1 Ilepromrieckas 3 content.myschool.edu.ru/04/11
cucTeMa
XUMHAYECKHUX
sanementoB /. .
MenneneeBa
Crpoenue
12 BEIICCTBA. 4 https://lesson.academy-
' Mmuoroo0pa3ue content.myschool.edu.ru/04/11
BEIIECTB
13 XUMHYECKHE 6 1 1 https://lesson.academy-
’ peakiuu content.myschool.edu.ru/04/11
Hroro no pazneny 13
Pa3znen 2. Heoprannuyeckasi xummusi
https://lesson.academy-
21 Merasst 6 1 content.myschool.edu.ru/04/11
https://lesson.academy-
22 Hemeramist 9 1 1 content.myschool.edu.ru/04/11
CBs3b
23 HEOPraHUYEeCKUX 2 https://lesson.academy-
) U OpPraHUYECKUX content.myschool.edu.ru/04/11
BEIIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
https://lesson.academy-
3.1 XHUMHA ¥ KH3HB 4 content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 3

I[TPOTPAMME
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