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OdenepanpHas pabodas mporpaMma To ydyeOHOMYy mnpeamery «Xumus» (06a30BbIi
ypoBeHb) (peameTHast 0061acTh «EcTecTBEHHO-HAyUHBIE TPEIMETBI») (J1ajee COOTBETCTBEHHO —
nporpaMMa Mo XUMHH, XUMHS) BKJIIOYACT MOSCHUTEIBHYIO 3alMCKY, COACpKaHHE O0ydeHUs,
TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI IPOTPAMMBI TIO XMMHH.

[MosicauTenpHas 3amMcka OTpakaeT oOmuMe [edr W 33aJa4d  H3y4YeHUs XUMHH,
XapaKTePUCTUKY TMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3y4eHHIO O0y4yaroUuIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY coepXaHHUs, K OIpeIeiIeHHUI0
IUTAHUPYEMBIX PE3yJbTAaTOB U K CTPYKTYpE TEMATHUECKOI O TUIAHUPOBAHUSI.

Copepxanue 00y4eHUsS PacCKpbIBAe€T COJEpPKaTENbHbIE JIMHUU, KOTOPbIE MpEeJiararoTcs
JUIsL 0053aTEILHOTO N3YUEHHSI B K&XKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnaaupyembie pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO0 XUMHH BKJIIOYAOT JMYHOCTHBIC,
METaNnpeMETHbIE pPE3yJbTaThl 3a BECh NEpHUOJ OOyYyeHUS Ha YpPOBHE CpPEJHEro OOLIEro
00pa3zoBaHus, a TAKKE MPEIMETHBIE JTOCTUKEHUS 00YUaIOIIErocs 3a KaXKIbli o1 00yUeHus.

IMosicHuTeEIbHAA 3aNIMCKA.

[IporpaMMa Mo XMMHUU Ha YpPOBHE CpeaHero ooOiero obpazoBaHusi pazpaboTaHa Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeIbHOM MPOTrpPaMMBbI
cpenHero oOmiero oOpaszoBanusi, npeacraBieHHbIx B ®I'OC COO, c yuérom Konuenmuu
npenojaBaHus yueOHOro mpeamera «XuMHs» B 00pa3oBaTENIbHBIX OpraHu3anusx Poccuiickoit
Denepaliiy, peaTu3yOININX OCHOBHBIC 00pa30BaTelbHBIC TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKCHUN
denepanbHON paboueii mporpaMMbl BOCTIUTAHHUS.

OcHOBY MOAXOJOB K pPa3pabOTKe MPOrpaMMbl IO XHWMHH, K OIPEACICHHUIO O0Omei
CTpaTeruu 0Oy4eHHs, BOCIIUTAHUS U PA3BUTHUS 00y4aIOUIMXCA CPEeICTBAMU y4eOHOro mpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaldbHbIE MOJOXKEHHS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LeNeH, COAep)KaHHs, pe3ylbTaToB OOydeHHs U
TpeOOBaHU K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB.

B coomeemcmeuu c OannvlMu nonoHCEHUAMU npozpamma no xumuu (0a3zoewii
YPOGEHb) Ha YyPOBHE CpeOHe20 00uieco 00pa3oeanus:

- yCTaHaBJIMBAET 00s3aTelbHOE (MHBAPUAHTHOE) MPEIMETHOE COACpP)KaHUE, OMPEICISIeT
KOJIMYECTBEHHBIC ¥ KAUECTBEHHBIC €T0 XapPaKTEPUCTUKH Ha KaXKJIOM dTare U3YYCHHs MpeIMeTa,
MpeyCMAaTPUBACT TPHHIIMITBI CTPYKTYPUPOBAHUS COJEPKAHUS W PACHPENEICHHUS €ro II0
KJIaccaM, OCHOBHBIM pasJieliaM U TeMaM Kypca;

- naéT TpUMEpHOE pachpeleleHne YYeOHBIX YacoB IO TEMAaTHUYECKUM pasJieaM,
PEKOMEHIyeT MPUMEPHYIO MOCIEAOBATEIbHOCTh U3YYEHHUS OTAEIBHBIX TeM Kypca C YYETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€Hd, JIOTMKH Y4eOHOTO MpOoIecca, BO3PACTHBIX
ocobenHoctei odydaromuxcsi 10—11 kmaccos;

- 7aéT METOJIUYECKYI0 HWHTEPIPETAMIO Ieed W3yYeHUs TpeaMeTa Ha YpOBHE
COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CpEIHEro o0IIero oOpa3oBaHMs, COJAEP>KATEIbHON
XapaKTePUCTUKN  IUTAHUPYEMBIX  Pe3yJIbTaTOB  OCBOCHHUS  OCHOBHOW  00pa3oBaTeIbHOU
IporpaMMbl CpellHero oomiero oOpa3zoBaHUs (JMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX ),
OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENbHON HESATENbHOCTH OOYYaIOMIErocss MO OCBOSHHIO
conepxkanusi npeameta. [lo BceM Ha3BaHHBIM MO3HUIMSM B MPOrpaMMe MO XUMHH COOIOeHA
MIPEEeMCTBEHHOCTh ¢ (eiepalibHON pabodeil mporpaMMoil OCHOBHOTO 0011ero o0pa3oBaHus MO
xuMun (111 8—9 Ki1accoB 00pa30BaTENbHBIX OpraHU3aINi, 0a30BBIH YPOBEHB ).

Xumudeckoe o0pa3oBaHHE, IOJy4aeMO€ BBIMMYCKHUKAMH  0O0IIeo0pa3oBaTeaIbHOM
OpraHM3aIy, SIBISIETCS HEOThEMJIEMON YacThl0 UX OOPAa30BAHHOCTH M CIIY>KUT 3aBEPILIAIOLINM
3TAriOM peajin3allid Ha COOTBETCTBYIOLIEM 0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIINX



LEJIOCTHOW cHUCTeMe XMMHMYECKOro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB TPHPOJBI, (POPMHpPOBAHUS MHPOBO33PEHHS M OOIIEH KyIbTyphl YEIIOBEKA, a TaKKe
OKOJIOTHYECKA OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TMPHUPOAHON cpele.
Peanusyercs xumudeckoe oO0Opa3oBaHHE OOYYAIOIIUXCS HA YPOBHE CPEAHEr0 OOIIero
00pa3oBaHus CpeICTBAMH Y4€OHOIo ImpeaMeTa « XUMHUs», COJAEPKaHUE U TOCTPOEHUE KOTOPOTO
ompeziefieHbl B MpOrpaMMe MO XUMHH ¢ y4€ToM crenuuKd HAyKM XUMUHU, €€ 3HaueHus B
MO3HAHUM TPUPOJIBI U B MATEPUAIIbHOM KU3HU OOIECTBA, a TAaKXKe ¢ YUETOM OOIIMX LeNnel U
IPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbl CpeqHero oOuiero
obpazoBanus B Poccuiickoii deneparuu.

[Tpu popmupoBaHum copepKaHus MpeaAMeTa «XHUMHS» YITCHBI CICIYIONINE MMOJIOKCHHS
0 crieru()MKe U 3HAYCHUH HAYKU XUMUHU.

XuMHS KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAayK HIPaeT OCOOYIO pOJib B CO3AaHHH
HOBOI 0a3bl MaTepUaIbHOW KYJIbTYpPbI, BHOCUT CBOH BKJaJ B ()OPMHUPOBAHUE PANMOHAIEHOTO
HAyYHOTO MBIIIJICHHS, B CO3JaHME IEJIOCTHOIO MPEACTaBICHHS 00 OKpYXAlolleM MHpE Kak O
€AMHCTBE MPHUPOABI M 4YelOBeKa, KOTopoe (opMUpYyeTCs B XMMHHM HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUSI.

CoBpeMeHHasi XWMMHsSI KaKk HayKa CO3WJaTelIbHas, HayKa BBICOKMX TEXHOJOTUM
HanpaBlieHA Ha pelIeHue TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS 4YEJIOBEYECTBA —
CBIPbEBOM, IHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON OE€30MaCHOCTH M OXPaHbI 310POBBSI.
TecHo B3aMMOJIEHUCTBYS C JIPYTMMU €CTECTBEHHBIMH HAyKaMH, XUMHUS CTaja HEOThEMJIEMOMN
YacThI0 MHUPOBOM KYIbTYpbl, HEOOXOAUMBIM YCIOBHUEM YCIEUIHOTO TPYyAa U KU3HHU KaXKJIOTO
YyieHa O0IIeCTBa.

B coorBercTBUMM C 0OOIMMHU IENsMHA U MPUHIMIIAMH CPEIHEro oOIiero odpazoBaHUs
conepskanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUYECHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYIO UM [T
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B KU3HBH COIMyMA,
MIPOJIOJDKEHUSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XMMUEH.

CocTraBnsmuUMHI MpeaMeTa «XUMHS» SBISIIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMUs» U «O011as 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIFOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoi xumuu. @opMupoBaHUe JTaHHONW CHUCTEMbI 3HAHUH
IpU W3YYeHUU TpeaMmeTa obOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIIUX MOHATHIA, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa comepskanusi KypcoB — «Oprannueckas Xumus» u «O01as 1 HeopraHudeckas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJIX0/1a K U3YYCHHIO
ydeOHOro Marepuania W 0O0yCIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHWNA Ha
OTMpeNeNEHHBIX TEOPETHUYECKUX YPOBHSAX. B  Kypce OpraHM4eckoil XHWMHH BEIIEeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)kKe Ha YpPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX MArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COSAMHEHMH. B Kypce OpraHMuecKoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIMH.

B mpeamere «Xumusi» 0a30BOro ypoOBHSI pacCMaTpUBAETCS HW3YYEHHBIM Ha YPOBHE



OCHOBHOTO 001Iero o0pa3oBaHMs TEOPETHUECKHI Marepuan U (PaKTOJIOTHYECKHE CBEACHHUS O
BEIIECTBAX M XMMHUYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHudecKas
XUMUS» 00YYarOMIMMCS TIPEIOCTABISETCS BO3MOXXKHOCTh OCO3HATh 3HAUEHHUE MEPHOIUICCKOTO
3aKOHA C OOIETEOPETUYECCKUX M METOJOJIOTMUECKUX IMO3UIIMH, TTy0’Ke MOHATh UCTOPHYECKOE
U3MEHeHHe (QYHKIUI 3TOro 3aK0Ha — OT 00001IaloIIeH 10 OOBSICHSIIOIICH U TIPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHui 0 BaKHEHIIIMX BELIECTBAaX, UX COCTAaBe, CTPOCHUU, CBOMCTBAX U
MPUMEHEHHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsieTcss B Kypcax 10 m 11 kiaccoB 2iieMEHTaMHM  COJEp)KAHUS, HMEIOLIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITEILHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBKEHHUS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUNM XUMHUH, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJiemMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO U MPUMEHATH € ISl MOMOMHEHUS 3HAHUM, pelieHus
MHTEJJICKTYaTbHBIX U AKCIEPUMEHTAIbHBIX MCCIEA0BaTeIbCKUX 3afau. CopepkaHue yuyeOHOro
npenMera «XHWMHs) J@HHOTO YPOBHS HW3YYEHHs] OpPUEHTHPOBAHO HAa (POpMUPOBaHUE Y
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UACH, TaKUX Kak:
MaTepuaIbHOE SAMHCTBO HEOPTAaHUICCKOTO W OPTaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHHUHN MyTEM SKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEYHMN MEXIy HOBBIMH (DAaKTaMH W TEOPETUYCCKUMH IPEANOCHLIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTHMYECKUX MPOOJIEM, a TakKe MpodeM cOCpeKeHUS
SHEPreTUYECKUX PECYPCOB, ChIPbhs, CO3JJaHHs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMAIM3AIUU OOYYArOMIMXCS
NPUHATBIE NPOrPaMMON IO XMMHHU MOJAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE Yy OOYYAIONIUXCS YHHUBEPCAJIbHBIX Y4EOHBIX
NeicTBUI, uMeronmx 0a30BO€ 3HAUEHUE JUISl PA3IUYHBIX BHJIOB JEATEIBHOCTH: pPEIICHUs
npoOjeM, TOWCKa, aHaM3a W 00padoTKU WH(OpMaIK, HEOOXOAUMBIX JIs MPHOOPETEHUS
OTBITa TPAKTUYECKON W HCCIIECIOBATEIHCKON NEATETbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUY XUMUH.

B npakTuke npenomaBaHus XUMUM Kak Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUsI TaK U
HA YpPOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  OMNPENEICHUH COJEp:KaTeIbHON
XapaKTePUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHHME OCHOB XUMHUYECKOW HaykKd Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
OTIPENICTICHUIO IIeJIeH N3YUCHUS TIPEAMETA SIBJISICTCS BIIOJTHE OTPAB/IaHHBIM.

I'naenvimu uyenamu usyuenus npeomema «Xumus»y HA YpPo6He CpeOHez0 00uyeco
obpazoeanus Ha 6a3060Mm ypoeHe ANAIOMCA:

- (GOopMHpOBaHHE CHCTEMbl XHMHUYECKHX 3HAHMHA Kak BaKHEWIIEH COCTaBIsIOIIEH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JiekKaT KIIOYEBbIE MOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MMOHUMAaHHE
CYIITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UCTOpUEi
WX Pa3BUTHUSA U CTAHOBJICHUS;

- (hopmupoBaHHe U pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OpPHEHTUPOBATHCS B MHpE
BEIIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B TpUpPOJE, B MPAKTUYECKON U



MMOBCEAHEBHOM KU3HU,

- pa3BHUTHE YMEHHUW U CHOCOOOB JEATEIBHOCTH, CBSI3AHHBIX C HAONIOACHUEM H
O00BSCHEHNEM XMMHYECKOTO IKCIIEPUMEHTA, COOMIOICHIUEM TPaBHI 0€30MacHOTO OOpaIIeHus C
BEIIICCTBAMH.

CopepxarenpHasi XapaKTepPUCTUKA IENICH U 3a/1a4 U3ydeHUs] IpeaIMeTa B MPorpaMme 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHM C HOBBIMU NPUOPUTETAMHU B CHUCTEME
cpenHero oduiero oopazopanus. CeroHs B MpernogaBaHUN XUMUU B OOJIbILIEH CTEIEHU OTAaETCS
MPEIIOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJep)KaHus OOy4YeHMs, OPHUEHTUPOBAHHOW Ha
MOJTOTOBKY BBINYCKHHMKA OIOIIEO0pa30BaTeIbHOW OpraHu3allid, BIAJCIOIIEro He Habopom
3HaHWHA, a (PYHKIHMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMEHHUSMH aKTHBHOTO
MOJTyYeHUs 3HAHUN Y PUMEHEHUS MX B PEATbHON KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B smoui ceasu npu usyuenuu npeomema «Xumusy OOMUHUpYIOUlee 3HAYEHUE
npuodpemaiom maxue yeau u 3a0a4u, KaK:

- ajganTanus OOYyYarOIIMXCA K YCIOBHSIM JMHAMUYHO DPAa3BUBAIOLIETOCS MHPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM;

- (opMupoBaHue y OOYyYarOMMXCS KIIOYEBBHIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3IIUYHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaM3a W 00paboTKH WHQPOpPMAIMH, HEOOXOAUMBIX JUISI TPUOOPETEHHS OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKE Ui OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

- pa3BUTHE TIO3HABATENIBbHBIX HMHTEPECOB, HHTEIUIEKTYAlIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEN 00YyYaromMXCs: CIOCOOHOCTH CaMOCTOSATENHHO MPUOOpETaTh HOBBIE 3HAHMS IO
XUMHUM B COOTBETCTBHUM C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIOIB30BaTh COBpPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA W aHaim3a y4eOHOH W HayYHO-TIOMYJISPHOU
UH(OPMAIIUN XUMAYECKOTO COCPKAHHS;

- (dopmmpoBaHue W pPa3BUTHE Y OOYYAIOMIMXCS AaCCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHHS,  HAONIOAATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

- BOCIHUTaHHE y OOydYarommxcs yOeXIEHHOCTH B TYMaHUCTHYECKON HAmpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIOTIONL30BAHUS, TIOMONHEHUS DSHEPreTHYECKHX PECYpCOB M COXpPaHEHUsS MPHPOIHOTO
paBHOBECHsI, OCO3HAHWUS HEOOXOJUMOCTH OEpeKHOTO OTHOIICHUS K TIPHPOJIEC M CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA UCIOJIL30BAHUS MOJYUCHHBIX 3HAHUW JUIS TIPUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKHUMH SIBIICHUSIMHU.

Ienn w 3ama4u W3ydeHUs MpeaMera «XHMHS» MOJYYIHIN TOIPOOHYI0 METOJIHYECKYIO
UHTEpIpeTanuio B pasnene «llmaHupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO XUMHUH,
TakuM 00pa3oM obecriedeHo YETKOe MPEACTaBIeHUE O TOM, KaKhe 3HAHHUS M YMEHUS UMEIOT
MpsIMOE OTHOIICHUE K peaTu3alii KOHKPETHOH 1eTH.

B ydeOGHOM mmane cpenHero oOmiero oopazoBaHusi mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeMETHON 00acTH «EcTecTBEeHHO-HAYYHBIC PEAMETHI.

OO11ee YnciI0 YacoB, PEKOMEHIOBAaHHBIX JIJIS M3ydeHus Xumun — 68 gacos: B 10 kitacce —
34 gaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 4ac B Henemo).



Conep:xanue o0yuenusi B 10 kiacce.

Opzanuueckas xumus.

Teopemuueckue 0CHOGbL OP2AHUYUECKOU XUMUU.

[Ipenmer oprannyeckoil XMMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUH
HOBBIX BELIECTB U MarepuasoB. Teopus cTpoeHus opraHudeckux coennnenuit A.M. byrneposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYIJIBI OpPraHUYECKUX BellecTB. [omororus,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukaluu  OpraHMdyeckux  BemecTB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUH (cucreMaruyeckas) M TpUBHAJIbHBIE HAa3BaHUS BaKHEHUIINX
MIPECTABUTENICH KIaCCOB OPIraHMYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M UX MPEBPALICHUN: 03HAKOMIICHUE C
o0OpasliaMu OpraHM4ecKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OPraHWYECKUX BEIIECTB, HAONIOJACHUE H OINKUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJIeHUE, OOYIIMBAaHUE U TOPEHHUE).

Yeneeooopoowt.

AJKaHbl: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU pAn. MeTraH M 3TaH — mpocTenuime
MPEJCTAaBUTENIN aJKaHOB: (U3UYECKHE W XHMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOPEHUsI ), HAXOXKJICHHE B MPUPO/IC, IOJIYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUU psifl. DTUIIEH U TIPOIUIIEH — MPOCTEUIINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakiuy THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATAIIUU, OKUCIICHHS U TIOJTMMEPHU3ALIUN ), TIOJIYUCHHE U IPUMEHEHHE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKUH psn. ALETUICH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (Qpu3nyUecKrMe M XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST W HHUTPOBAHMS), TIOJYYCHHE ¢ TMPUMEHEHHE. [OKCHMYHOCTH apeHOB.
['eneTndeckas CBA3b MEXKIY YIIIEBOJOPOAAMH, PUHAJICKAIIUMHE K PA3THYHBIM KJIACCaM.

[IpupoHbIe UICTOYHUKH YTIIEBOIOPOA0B. [IprpoaHbIii ra3 U MonyTHHIE HEMTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH: TMEpPeroHka, KpPEeKUHT
(TepMHUYeCKHid, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HEDTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOTYyKTHI €ro nepepadboTKu.

DKCHepUMEHTAIbHBIE METObl U3YUEHHUS BEUIECTB U WX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpasmamu 1uracTMace, KaydykoB W pe3uHsbl, koymeknnn «Hedts» u «Yromby, MogenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB U TaJOTC€HONMPOU3BOIHBIX, MPOBEACHUE TMPAKTUUECKOW pPaOOTHI:
MOJTYYCHHUE STHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnsbie 3amaun.

Brruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJHOTO BEIIECTBA FJIM TPOAYKTA pEaKlMU 1O HM3BECTHBIM Macce, O00BhEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

Kucnopoocooepocawue opzanuueckue coeOuHeHus1.

[IpenenbHbIe OMHOATOMHBIE CIUPTHI. METaHON W AITAHOJ: CTPOCHHE, (U3HYECKUE H
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMU MeETaJlJIaMH, TajoreHOBOJOPOJaMH, TOPEHHUE),
npuMeHeHne. BoopoHbie CBA3M MEXKIy MOJIEKYJIaMHA CHUPTOB. J[elicTBHE METaHOJIa U ATAaHOJIA
Ha OpraHu3M YeJIOBEKa.



MHOroaToMHbI€ CHUPTBHI. OTWIEHIJIMKOJIb W TJIMLEPUH: CTPOEHHUE, (PU3HUUECKUE U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@eHOo: CTPOCHHE MOJIEKYIB, (pU3HUecKHe M XHMMHUYECKHE CBOWMCTBAa. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnernapl. dopManbieruj, auneTalbleruja: CTpOeHHe, (U3MUecKue M XUMHUYECKUe
CBOMCTBAa (peaklUM OKHUCJIECHUS U BOCCTAHOBJICHMsI, KaueCTBEHHBIE PEAKIMM), IOIy4E€HUE U
IIPUMEHEHHE.

OHOOCHOBHBIE TIpeAETbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKIE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepuUKaAMK), TOJNydeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCJOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3¢upbl Kak NPOU3BOJHbIE KAPOOHOBBIX KUCIIOT. 'MAPOIN3 CIOKHBIX 3(DUPOB.
Kupsl. I'naponus xupos. I[Ipumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYraeBojpl: cocTaB, Kiaccupukanus yrieBoJoB (MOHO-, 1u- U nojrcaxapuabl). ['moko3a
— MPOCTEUIIHI MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (PU3NIECKAE U XUMHUECKUE
cBoiictBa (B3aumogeictBue ¢ ruapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B TMPUPOJE,
npuMeHeHue, ononoruueckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxmain u nemnoinosa kak IpupoaHbie noauMepsl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAKLIUs C HOI0M).

OKCIIepUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIECTB M HUX IMPEBpAICHUN: NPOBEACHHUE,
HaOJIOIGHWE W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMmopelcTBue rmuepuHa c rugapokcugoMm menu(ll)), anpaerunoB (oxkucieHue
aMMHUadHbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérneie 3amaymn.

Bbluuciienuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM MPOAYKTOB PEAKIINH).

A3omcoodepirrcawue opzanuuecKue cOeOUHEHUs.

AMUHOKHUCIOTEL Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusznueckue Hu
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IunlKHA). buonormdeckoe 3HaueHue
amMuHOKuUCIOT. [lenTumsl.

benkn kak nmpupoJHbIE BBICOKOMOJIEKYJISIpDHbIE coeluHeHus. llepBuuHas, BTOpUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€NKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

DKcIepUMEeHTaIbHbIE METOJIbl U3YYCHMs BEIIECTB M MX IpeBpallleHuil: HaOI0JeHne U
ONKMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypanusi OEIKOB NpPHU HarpeBaHUU, IIBETHbHIE
peakiuu OEIKOB.

Boicokomonexynapuwvie coedunenus.
OCHOBHBIE TOHATUS XUMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED, IMOJIMMED,



CTPYKTYPHOE 3BEHO, CTEICHb IOJIMMEpPHU3ALMH, CPEAHSAs MOJeKyspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHEHCALINS.

DKclepuMEHTAIbHBIE METO/bI U3YUEHUS BEUIECTB M UX IPEBPAILIECHUN: 03HAKOMIIEHHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Mesicnpeomemmuie céasu.

Peanuzanus MeXnpeIMETHBIX CBSI3EH MPU U3YUYCHUHU OpraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IMOHATHH, Tak U
MOHATUH, ABIISAIOIIMUXCSA CUCTEMHBIMU JUISI OTAENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHA: SIBJICHHE, HAY4HbIH (DaKT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUYHOCTh, HAOIIOACHUE, W3MEPEHUeE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusuka: MmaTepus, B3HEPrus, macca, aToM, 3JIEKTPOH, MOJIEKYNa, 3HEPreTHUYECKUi
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUYECKHE BEITUYMHBI U
€MHULBI X U3MEPEHHUS.

buonorus: knerka, opranuszm, Ouocdepa, oOMEH BelIeCTB B OpraHuszMe, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHosorusa: nUILEBbIE MPOAYKTbl, OCHOBBI pALMOHAJIBHOIO MHUTAHUS, MOIOIIUE
CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Iperaparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

Conep:xanue o0yuyenus B 11 kinacce.

Oowan u Heopeanuyeckan Xumus.

Teopemuueckue 0cHo6bl Xumuu.

XuMHuecKuil aneMeHT. AToM. Slapo aroma, H30TONBI. JEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

[lepnonnueckut 3akoH u Ilepmoandeckas cHcTeMa XMMHYECKHMX  DJIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuoaudeckoil CUCTEMbl XUMHUYECKHX
anemenToB J[.U. MeHnneneeBa ¢ COBpeMEHHOM TeopHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEMoJIsSIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuIMyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJEHTHOU
XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTPHUIIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYJIIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonstue o gucniepcHbIX cucreMax. VIcTHHHBIE U KOJIJIOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B paCTBOPE.

Knaccupukanuss Heopranuyeckux coeauHeHuid. HoMmeHknatypa HeopraHMYecKHX
BElIeCTB. [ eHeTHdeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUYHBIM
KJIacCaM.

Xumuueckas peakius. Knaccubukamus XUMHYECKHMX PEaKIUid B HEOPTaHUYECKOH |
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHUs MAcChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLECHUS



SHEPTUU NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PasM4HbIX (hakTopoB. OOpaTUMbIE peaKIUu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

Onexrponutuyeckas nuccoruanusa. CuiabHble U cinalble AeKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUcasi, HeUTpalibHas, 1eaoyHas. Peakiuy nonHoro ooMeHa.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKITHH.

DKcrepuMEHTANIbHbIE METOJAbl M3YYEHUs BEIIECTB U UX IPEBPAIICHUI: EMOHCTpAIHS
tabmun «llepuoguueckas cucremMa xumuueckux saemeHToB JI.M. MenpaeneeBa», u3ydeHue
MoJeNiell  KPUCTAUIMYECKUX peIEToK, HAOMI0JeHWe M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHWE IEPOKCHIAa BOJOPOJA B IPUCYTCTBUM KaTaln3aTropa,
OIpE/IENIEHUE CPE/bl PACTBOPOB BEILLECTB C NOMOLIbI0 YHUBEPCAIBHOIO MHJMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3inyHbIXx (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnrbie 3amaun.

Pacuérel mo ypaBHEHUSM XHMHUYECKUX pPEaKIUi, B TOM 4YHUCIE TEPMOXMMHUYECKUE
pacuéThl, pacy€Thl C UCTIOIH30BAHUEM TOHSATHUS «MACCOBAs OIS BEIIECTBAY.

Pa3zoen 2. Heopzanuueckasa xumus.

Hemerannbl. Ilonoxenue HemertasuioB B Ilepuonmyeckoil cucreMe XHUMHUYECKUX
anemenToB JI.U. MenneneeBa u 0coOE€HHOCTH CTpOeHHMs aromMoB. PU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMUYEeCKHEe CBOWCTBAa Ba)KHEHMINIMX HEMETANIOB (TaJIOT€HOB, cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAOB, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COEIMHEHUM.

Mertannsl. Ilonoxxenune mertamnos B [lepuonndeckoil cucteMe XMMHUYECKUX JJIEMEHTOB
J.N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUUYECKUN P HaNpsyKeHUH
METAaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHUM, KaJMid, KaJblMi, MarHuw,
ATIOMHUHUH, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6m1re ciocoObl mosydeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyUEHUS BEIECTB M MX IPEBPAIICHUN: H3y4YEHHE
KOJUIeKIIUA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMNBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIJIOB).

Pacuérurie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJHMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOIYKTOB PEAKLIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

Xumus u ncusnv. Mesxcnpeomemmusie ceasu.

Ponrr xumum B oOeCneYeHHMM DKOJIOTHYECKOW, HSHEPreTHUYeCKOW W  THUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAULIMHBL. [loHSATHE O HAyyHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO IOJY4YEeHHUS



Ba)KHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MaTEpHANIOB: Ba)KHEHINME CTPOUTEIIbHBIE MaTEepHAIb,
KOHCTPYKIIMOHHBIE MaTepUANIbI, KPACKH, CTEKI0, KepaMuKa, MaTepuaibl I JJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUsI.

XuMHUS U 370pOBbE YEJIOBEKA: IMpaBHJa WCIOJIH30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO HCIOIb30BaHUs MPEnapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKHU3HHU.

Peanuzanust MexnpeIMEeTHBIX CBSA3EH MPU M3YUEHUU O0Ilel U HEOpraHM4eCKOH XUMHUH B
11 xnacce ocyuiecTBIsSeTCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAay4HBI (PaKkT, THIOTE3a, 3aKOH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(pukanusi, MEepUOAMYHOCTb,  HAOIIONEHHE,  SKCIEPUMEHT,
MOJICITUPOBaHKE, U3MEPEHHE, SBICHHUE.

Oduszuka: marepusi, SHEprusi, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, WU3OTOIL,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUUUHBI U €MHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorus:  XUMHUYECKass  IPOMBIIIICHHOCTh,  METAJUTYprHs,  IPOU3BOJCTBO
CTPOMTENBHBIX MaTepHaJoB, CEeNTbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, IUIIEBas
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaNiOB, DJEKTPOHHAS MPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHH.

I[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbI [0 XMMHHU HA YPOBHE CpPeHEro

o0uiero oopazoBaHus.

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyJarOUTUMUCS
pOTpaMM CpPEIHEro OO0IIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEAHETO O0IIET0 00pa30BaHUs SBISETCS CUCTEMHO-ESITEIbHOCTHBIHN MTOIXO.

B coomeemcmeuu c¢ cucmemHO-0eAmMENbHOCHMHBIM NOOX000M 6 CHpYyKmype
JUYHOCHMHBIX Pe3yibmamog 0C60eHus npeomema «Xumua» Ha ypoeHe cpeonezo 00ujeco
00pazoeanus 6vl0eneHbl CledyIouue cocmasaaouue:

- 0CO3HaHHE 00YYarOIMMUCS POCCHUMCKON IpaXkI1aHCKOM MASHTUYHOCTU — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

- HaJTMYME MOTHBAIIMH K O0YICHHIO;

- IIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTA HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJAULIUN 6a30BON HAYKH XUMUMU;

- TOTOBHOCTb ¥ CITIOCOOHOCTH O0YYaIOLINXCsl PyKOBOACTBOBAThCS B CBOEH JIEATEIBLHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMHU IEJTOCTHON CHUCTEME XUMHYECKOTO
o0Opa3oBaHus;

- HaJu4ue MPaBOCO3HAHUS DKOJIOTUYECKOW KYIbTYPHl M CIIOCOOHOCTH CTaBUTH IIENU U
CTPOUTH )KU3HCHHBIC TIAHBI.

JInuHOCTHBIE pPE3yabTaThl OCBOCHMSI NpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO



TpaXIAHCKOTO 0O0IIecTBa, NPUHATHIMH B OOMNIECTBE HOPMAaMH W TPaBHJIAMH ITOBEICHUS,
CIIOCOOCTBYIONTUMH TPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCS.

Jluunocmuvie  pesynromamovl  0céoeHuUs  npeomema  «Xumusy - Ompaxy3carom
cpopmuposannocms  onvima  NO3HAGAMENbHOU U NPAKMUYECKOU  OeAmenbHOCmuU
00yuauuxca no peantu3ayuu NPUHAMbLIX 8 00ulecmee YeHHOCmell, 8 MOM YUC/Ie 8 YACHU:

1) rpax1aHCKOTO BOCITUTAHHSL:

0CO3HaHMS O0YYArOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaKCHHS
K 3aKOHY U IPaBOIOPSIKY;

MNpCACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBHJIaX MCKIMYHOCTHBIX OTHOIIIEHUHN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IPU CO3JIaHUH Y4EOHBIX MPOEKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TMOHMMATh W TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY W apryMEHThI
JPYTUX MPU aHAJTU3E Pa3IMYHBIX BUJIOB YUCOHOU NESTEIBHOCTH,

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY W HAYyYHOMY HACIICIHIO OTEYCCTBEHHOM
XHUMUU;

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHHM M MPAKTHUYECKOTO MPUMCHEHHS
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHKCHHA HAYKH €CTb PE3YyJIbTaT MJIMTCIbHBIX Ha6JIIOIIeHPII>i,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOSAHHOI'O TpyAda yLIéHI)IX " MMPAKTUKOB,

WHTEpECa W TI03HABATCIbHBIX MOTHBOB B IIOJNYYCHHH U IOCICAYIOIIEM aHAaJI13e
uH(pOpPMAIIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTH OIIEHMBATh CUTYyallUH, CBSI3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMH, U
[IPUHUMATb OCO3HAHHBIC PEIICHUs, OPUEHTHUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OILICHUBATH CBOE MOBCACHHUEC M IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HOSI/IIII/II\/'I
HPABCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCHGI{CTBHﬁ OTUX IMOCTYIIKOB,

4) GopMHUpPOBAHUS KYJIBTYPbI 30POBBSI:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOMIOICHHsT TpaBUil OE30MacHOr0 OOpaIlleHUs] C BEMIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HH U B TPYJIOBOM JAESATENBHOCTH;

IMOHUMaHWA [EHHOCTHU IIPaBUJI HWHAUBHUAYAJIBHOIO W KOJIJICKTHBHOI'O 0€e3011acCHOr 0
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJIEHUS aIKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENbCKOW EeSTEIbHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCHIICHUU MPAKTUYCCKHUX 3aJad COI_[I/IaJ'II)HOI\/'I
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY M3YYEHHUIO MpOo(eccHii pa3IudHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPHMEHEHHSI TPEIMETHBIX 3HAHHUI 110 XHUMUH;



YBaXKeHHUsI K TPYJLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY HWHAMBHUAYaJbHON TpaeKTOpUU 0Opa3oBaHus,
Oyaymeit mpodeccun U pealn3alnuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTpeOHOCTEl 001IeCTBa;

6) PKOJIOrMYECKOrO BOCITUTAHUS:

9KOJIOTMYECKHU 11E1I€CO00Pa3HOro OTHOLIEHHS K IPUPO/JIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHUS TI100aNbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, BIUSHHS SKOHOMUYECKUX
IIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

0CO3HAHMS HEOOXOAUMOCTH HCIIOIB30BaHUS JOCTIKEHUM XHUMHUU JJIS1 PEIICHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTUBHOI'O HENPUATUS NEHCTBUM, NMPUHOCAIIMX BPEIl OKPYXKAIOUIEH MPUPOJHOU Cpere,
YMEHMsI MPOTHO3UPOBATh HEOJIArOoNpUsATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
NENCTBUI U IPeIOTBPALLATh UX;

HaJIM4YUs Pa3BUTOTO 3KOJOTHYECKOTO MBIIIICHHS, SKOJOTHYECKONW KYJIbTYphI, OIBITA
NESTENIbHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENILHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) LIEHHOCTU HAyYHOTO MTO3HAHMUSL:

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOW MPaKTUKH;

MOHUMAaHUS CleUM(UKN XUMUU KaK HayKd, OCO3HaHHUA €€ poiu B (OPMUPOBAHUU
paIoHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTaBICHHUS 00 OKpPYKaIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKAa, B IMO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYUMOCTH XMMHHU JJIi COBPEMEHHOW IUBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUH II100aTbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, NHUIIEBOM M DSKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecreyeHny yCIOBUM YCIIEITHOTO TPY/Aa U SKOJIOTMYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHHUsl CYIIHOCTH METOJI0OB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIErO0 MHpAa U TMPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHUSI JielaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMNXCS JaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS U1 pPELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIHAX;

MHTEpECa K MO3HAHUIO U HCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEINpPEpPHIBHOMY 00pa3oBaHMI0O M €caMOOOpa3oBaHHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pa3duuHbIX cdepax mnpodecCHOoHaTIbLHON
eI TeIbHOCTH.

Memanpeomemmnule pe3yibmamsl 0C60€HUA YHUeOH020 npedmema «Xumus) Ha ypoeHe
cpeoHnezo 0oue2o 00pa3o08anus KIOUAIOM:



- 3HaYUMBbIE A1 GOPMUPOBAHUS MHUPOBO33PEHUS O00YUAIOMIMXCS MEKIUCIUILIMHAPHBIC
(MeXpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuUKy METOJIOB TTO3HAHUS, UCTIOJIh3YEMbBIX B €CTECTBECHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUSI, HCCIIEIOBaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

- yHUBepcalibHble y4eOHble JeHCTBUS  (TMO3HaBaTelbHbIE, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOH TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYarOIIUXCs;

- CcrmocoOHOCTh OOy4aroUMXcs HCIOJb30BaTh OCBOCHHBIE MEXKAUCHUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyYeOHBIC ICHCTBUS B TO3HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

Memanpeomemmnsvie  pe3yibmamovl  OMPAMdCAlOM  06/1A0€HUE  YHUBEPCATbHbBIMU
YUeOHbIMU NO3HABAMENbHBIMU, KOMMYHUKAMUGHLIMU U Pe2YIAMUBHBIMU 0EUCGUAMU.

Osnadenue ynugepcaibHoIMu y4eOHbIMU NOZHABAM ENIbHBIMU 0CICHBUAMU:

1) 6a30BBIC JIOTHYECKHUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHUPOBATh W AaKTyalIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTpENEeNATh MU ACATEIBHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU LICIISIMH;

WCIIOIb30BaTh MPU OCBOCHUU 3HAHUN TPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIIEIATH
XapakTepHbIE TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAaHUS W KPUTEPUH s KIAacCU(PUKAIMKM BEIIECTB U XUMHUYECKUX
peaKuuii;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMs] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIUpPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCTIOIb3yeMbIe B XMMUH CHMBOJIMUECKHE (3HAKOBHIE)
MOJIeJIH, TTPe0OPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMH4eckass (opMmyna, ypaBHEHHE XHMHUYECKOM peakiud — TpU peHIeHUd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 3a]a4, NPUMEHITh Ha3BAaHHbBIE MOJENbHbBIE MPEACTaBICHUS
JUTSl BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHi.

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUI;

dbopmynupoBaTh 1ETW W 3aJa4M  HCCICJAOBAHMS, WCIIOJNB30BAaTh IOCTABJIEHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ju1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

BJIQJIETh HAaBBIKAMU CaMOCTOSITEIbHOIO IUJIAHUPOBAHMS M TPOBEACHHS YYCHHUECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOIIOaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATEILCKOM W TPOCKTHOW JeATEIHHOCTH,
MPOSBIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
MPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIUYHBIX METOJIOB [TO3HAHMS.



3) pabota ¢ uHpOpManUEi:

OPHEHTUPOBATbCS B pa3IMYHBIX HCTOYHMKAX HMHPOpPMAUUU (HAYUHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ I0CTOBEPHOCTh M HEMIPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3alpochl U MPUMEHSATh pa3IMYHble METOAbl NPHU IMOUCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /1JIs BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

MPHOOPETATh OMBIT UCHOIB30BaHUs UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (hOpMY MpenCcTaBIeHUs HHPOPMALUH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BAaTh HAYYHBI S3BIK B KA4eCTBE CPEACTBA MpPH pPabdoTe C XUMHUYECKOH
uH(popMaLuel: NPUMEHATh MEXIpeAMETHblE ((U3MUeCKHe M MaTeMaTU4YeCKHE) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISIIHOCTH.

Osnadenue yHu8ePCaANbHLIMU KOMMYHUKAMUBHBIMU OCHUCHGUAMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJ€ AUANIOTa U/ WU JUCKYCCHUH,
BBICKA3bIBaTh HJIE€H, (OPMYJIHMPOBATh CBOM MPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYINIATh C MPE3EHTALMEH Pe3ybTaTOB IMO3HABATEIFHON NEATEILHOCTH, TOITYIEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPH  BBINOJHEHHH XHUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYIMpPOBaTh BBIBOJBI IO pPE3yJibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUM yTEM COTTIaCOBAHMSI MO3UIMNA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

Osnaodenue yHueepcanbHoiMu pecyiamueHbiMu 0eUCmeUAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOIO MO3HABATEIbHYIO IEATENBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJHUPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUiaraeMblii allrTOPUTM JICHCTBUI TPW BBITOJHEHUH YYEOHBIX M HMCCIIEOBATEIBCKUAX 3a1ad,
BbIOMpaTh Hanbosee A3(p(EeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOIyYeHHUs! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILLIECTBISATh CAMOKOHTPOJb CBOEH JIeATENPHOCTH Ha OCHOBE CaMoOaHajau3a M
CaMOOLIEHKHU.

[IpenmeTHble pe3ynabTaThl OCBOECHHUS IMPOrpaMMbl CPEAHEro oOliero oOpa3oBaHMs IO
XUMUM Ha 0a30BOM YpPOBHE OpHEHTHPOBaHbI Ha oOO0ecleYeHHe MPEeUMYIIEeCTBEHHO
0011e00pa3oBaTeIbHON W OOIMIEKYJITYPHOW TOATOTOBKM oOOy4aromuxcsi. OHU BKIIIOYAIOT
cnenuduyeckue sl ydeOHOro mpeaMera «XWUMUS» HAaydHbIC 3HAHHS, YMEHHS H CIIOCOOBI
JIEVCTBUI TI0 OCBOCHUIO, MHTEPIIPETAMU U TIPeoOpa30BaHUIO 3HAHUM, BHIBI IESATEIHHOCTH TI0
MOJTYYCHHUI0 HOBOTO 3HAHWS M TMPHUMEHEHHWIO 3HAHWH B PA3IMYHBIX YYEOHBIX W pPEATbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C XHWMHEH. B mporpamMme mno XUMHUHM HpeIMETHBIE
pe3yJbTaThl PEJCTABICHBI 110 T0/1aM U3y4YeHHUS.

K konuy ooyuenua e 10 knacce npeomemmnvle pe3yibmamuvl 0C6OEHUA Kypcd
«Opzanuueckan xumusa» ompax;carom:

- c(hopMUPOBaHHOCTH TPEACTABICHUN O XUMHYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBJICHUM HPUPOIbI, B (HOPMUPOBAHUU
MBILUICHUST U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY



3JI0POBBIO U IPUPOJIHOM cperie;

- BJIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpask BKJIFOYAET:

- OCHOBOIIOJArAONINEe MOHIATHS (XUMUYECKUI AIIEMEHT, aTOM, 3JICKTPOHHAs 000I0YKa
aToMa, MOJIEKYJIa, BaJCHTHOCTh, JJCKTPOOTPUIATEILHOCTh, XMMHUYECKasl CBS3b, CTPYKTYpHAs
dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSPHAs Macca, MOJISIPHBIA OO0BEM,
YIJIEpOAHBIN CKeneT, GyHKUMOHANbHAS TPYIINa, PauKall, H30MEpHs, H30MEPbl, TOMOJIOTMYECKUN
psi, TOMOJIOTH, YTJIIEBOIOPOAbI, KUCIOPO M a30TCOAEpKAIUE COSTUHEHHUS, MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS );

- TEOPUH U 3aKOHBI (TeopHsl CTpOoeHHs oprannyeckux BemiectB A.M. bytneposa, 3akoH
COXpaHEHHUsI MacChl BELIECTB);

- 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMUMU;

- MHPOBO33PCHUECKHE 3HAHUS, JISKAIIUE B OCHOBE IMOHWUMAHHS MPHUYUHHOCTA U
CUCTEMHOCTH XWMHYCCKUX SIBIICHUH, (AKTOJOTUICCKUE CBEACHHS O CBOWCTBaxX, COCTaBe,
MOJlyYeHUU U Oe30MaCHOM HCMOJIb30BAHUM BAXKHEHIIUX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JAESITETbHOCTH YeTIOBEKa;

- chOpMHUPOBAHHOCT, YMEHUUN BBIABISATH XapaKTEpHbIE MPU3HAKH  TOHSITHIA,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIIB30BATh COOTBETCTBYIOIIWE MOHSATHS IMPH OMHCAHUU
COCTaBa, CTPOCHHMS U MPEBPALICHUI OPraHUYECKUX COEIMHEHHUI;

- ¢()OPMHUPOBAHHOCTh YMEHHI UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHO) (hOPMYII OPTraHUUYECKUX BEIIECTB
¥ YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTABIMBATH MOJCIA MOJICKYJ OPTraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

- chopMHpOBaHHOCT, yYMEHUW  yCTaHABIMBATh MPUHAANEKHOCTh  HM3YyYECHHBIX
OpPTaHMYECKUX BEIIECTB MO KX COCTaBy U CTPOSHHUIO K OIpeneiaEHHOMY Kiaccy/Tpyrme
COeTMHEHU N (YyrneBomoposl, KHUCIIOPOJT u a30TCoJIepIKaIIIHe COCTMHEHHS,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS), JaBaTh UM Ha3BaHUS MO CUCTEMAaTHYEeCKONH HOMEHKIIAType
(IUPAC), a taxxe TpUBOAUTH TPUBUAIbHBIC HA3BaHUSI OTACIIBHBIX OPraHUYECKUX BEIIECTB
(oTWJICH, TPONMWIICH, AaIleTWICH, OSTWICHIJIMKONbL, TIMIEpuH, (eHon, dopmanbaerus,
aneTATBJICTH]l, MypaBbUHAS KHCIIOTA, YKCYCHAs KHCJIOTa, OJICMHOBAsl KHCJIOTa, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

- cOpPMHUPOBAHHOCTh YMEHHUS OMNPEAETATh BHUIBI XUMUYECKOW CBS3M B OPraHUYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

- cOPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPTraHMYEeCKHX
BemiecTB A.M. byTnepoBa 11si 0OBSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUS MacChl BEIIECCTB;

- c(OpMHpPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (DHU3MYCCKHE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MIPEJICTABUTEIICH Pa3IMIHBIX KIIACCOB OPraHUYECKHX BEIISCTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTaHOJ, YTUICHTINKOIb, TIUIEPUH, (PEHON, alleTalbIerHl, MypaBbHHAsI U YKCYCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WLTIOCTPHUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKIUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

- chopMHpPOBAaHHOCTh YMEHHS XapaKTEPH30BaTh WCTOYHWUKH YTIICBOJOPOJIHOTO CBHIPHS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TMEPEePadOTKH M TMPAKTUUECKOE MPUMEHEHUE
MIPOJIYKTOB MEepepabOTKH;

- ¢(hOopMHPOBAHHOCTH YMEHHUHN MPOBOJIUTH BBIYUCIEHUS MO XMUMHYECKUM YypaBHEHUSM



(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa PEAKIMU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOJTYKTOB PEAKLIUN);

- copMHEpOBaHHOCT, YMEHUH BJIANETh CHCTEMON 3HAHUH OO0 OCHOBHBIX METOJAX
HAy4YHOT'O ITO3HAHUS, UCIOJIb3YEMbIX B XUMHHU IIPU U3YyYEHUH BELIECTB U XMMHUUYECKUX SIBICHUMN
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS Ul IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUAX, CBA3aHHBIX
C BEILIECTBAMU U MX IIPUMEHEHUEM;

- ¢(hOpMUPOBAHHOCTh YMEHHUH COOJIIOJIATh MpaBHUiia MOJIb30BAHUSA XUMHUYECKOM 1mocynoi
1 J1abOpaToOpHBIM 000PYIOBAHUEM, A TAKXKE ITpaBHiIa OOpAIEHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMH IO BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

- c(OpMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATH XUMHUYECKHHA SKCIIEPUMEHT
(mpeBpallleHus1 OPraHU4YECKUX BEIECTB NP HAarpeBaHUU, IOJYyYEHUE ITHIEHA U HU3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HarpeBaHUU, IBETHBIE PEAKLUU OEJIKOB) B COOTBETCTBUU C MpaBWJIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHUH C BEIeCTBAaMM M JIAOOPAaTOPHBIM 000pPYIOBaHUEM, IPEJCTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEepUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX Pe3yJIbTaTOB;

- cOPMHUPOBAHHOCTh YMEHHUI KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

- c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH TMpaBHJA SKOJOTUYECKU IEIECO00pa3HOTO
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHON Cpeabl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS HA >KMBBIE OPTaHU3MBbI
OTpeNieNIEHHBIX OpraHMYeCKHX BelecTB, MoHUMas cmblca mnokazarens IIJK (mpeaensHO
JOMYCTUMON ~ KOHIIGHTpAllMM), TOSACHATh Ha IpUMepax CIOCOObl  YMEHbLIEHHS U
IIPEIOTBPALECHHS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHNU3M YEJIOBEKa,

- U1 00yYaromuxcs ¢ OrpaHUYEHHBIMA BO3MOXHOCTSIMU 3/JOPOBbS: YMEHUE MPUMEHSTh
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHHUIA;

- JUId CJENbIX W CcJabOBUIAIMIMX OOyYaroIMXCsA: YMEHHE MCIONb30BaTh pelibeHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMuyeckux Gpopmyit.

K konuy ooyuenusa ¢ 11 knacce npeomemmule pesynvmamol 0céoenusn Kypca «Oowas u
HEeOP2aHUYeCKas XUMUS) OMPAIHCAIOm

- c(OPMHUPOBAHHOCTh MPEJACTABICHUA O XMMHUYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBJICHUH MNPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHus MPaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

- BJIQZICHHE CUCTEMON XMMHUECKUX 3HAHUM, KOTOpasi BKIIFOYAET:

- OCHOBOIIOJIATAIOIINE TOHATUS (XUMHYECKHI 3JIEMEHT, aTroM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWUTANM aTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJSPHBIH 0OO0OBEM, BaJCHTHOCTb,
AIIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCICHHs, XUMHUYECKas CBs3b (KOBAJEHTHAas, HMOHHAs,
METAJIJIMYECKAsl, BOJOPOJAHAsA), KPUCTAIIMYECKAs pEHETKa, THUMNBl XUMHUYECKHX peakLui,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIMTHI, AIIEKTPOJUTHYECKAsT AUCCOLMALUS, OKHUCIIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM peaKkuu, XUMHYECKOE PaBHOBECHE);

- TEOPUU U 3aKOHBI (TEOPHs DIEKTPOJUTHUECKON TUCCOLMALUY, TEPUOJUUECKHI 3aKOH
.. MenneneeBa, 3aKOH COXPAHEHUS MAacCChl BEHIECTB, 3aKOH COXPAHEHHS M MPEBPAILCHUS
SHEPrMH MpPHU XMMHUYECKMX PpEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH,



MHUPOBO33PEHUYECKHE 3HAHMs, JIeXKAIUe B OCHOBE NOHMMAaHMs MPUYMHHOCTU M CHUCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DaKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHUU U
0€30MMaCHOM HCIOJIb30BAaHUM BAKHEHIIMX HEOPIaHWYECKUX BELIECTB B OBITY U MPaKTHUUYECKOM
JIESITEIIBHOCTH YEJIOBEKA,

- cOpMHPOBAHHOCTP YMEHHUH BBISBIATH XapaKTEpPHbIE TPU3HAKUA  TOHITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUSA INPH ONUCAHUU
HEOPraHMYECKUX BELIECTB U UX MPEBpaIlCHUH;

- cOPMHUPOBAHHOCTh YMEHUN UCIOJIB30BATh XUMHUECKYIO CUMBOJIMKY Ul COCTABIICHMUSI
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYH0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErali€Has W3BECTb, IIUThEBAs COJa, MUPUT U
ApyTHE);

- c(opMHpPOBAaHHOCTP YMEHUU OINpEAENATh BAJICHTHOCTb M CTENEHb OKHUCICHUS
XMMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BMJ XUMHUYECKOM CBs3U
(KOBaJIeHTHas, UOHHAs, MeTaNIN4yecKas, BOJOPOJHAs)) B COCAUHEHUAX, TUI KPUCTAJUINYECKOH
PELETKN KOHKPETHOI'O BeIlleCTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, METaJUIMYeCcKast), XapaKTep
Cpefibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX COCTUHEHUH;

- c(hOpMHUPOBAHHOCTh YMEHHUI YCTAHABIMBATh NPUHAJICKHOCTh HEOPTraHMYECKUX
BEIIECTB MO0 MX COCTaBYy K OINpPENSIIEHHOMY KIJIACCY/TPYIe COCTUHEHUH (TPOCThIe BEUIECTBA —
MeTaJIJIbl U HEMETAJUIbI, OKCHU/JIbl, OCHOBAHUS, KUCIIOThI, aM(OTEPHBIE THIPOKCHUIbI, COJIN);

- cOopMHpPOBaHHOCTH yMEHHUI pPAacKpbIBaTh CMBICI IEPHOJAMYECKOTO  3aKOHA
J.. MenneneeBa M JI€MOHCTPUPOBATb €ro CUCTEMATHU3UPYIOILYIO, OOBSICHUTEIBHYIO U
HNPOTHOCTUYECKYIO (PYHKIINY;

- c(hOpMHPOBAHHOCTb YMEHHHM XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 3JeMeHTOB |—4 mepuonoB Ilepmonnyeckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa, UCHONB3Ys MOHATHUS «S-, P-, d-2J€KTPOHHBIC OPOHTAIN», «IHEPreTHUCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB M HX
coequHEHUN mo mnepuoaaMm U rpynnam Ilepuonnyeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB
J.1. Menneneena;

- cpOpMHUPOBAHHOCTb YMEHHH XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XWMUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYIECTBOBAHHE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

- ¢(OPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIMPOBATH XMMUUYECKHE PEAKLIUU 110 Pa3IuYHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroliMX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxuuu,
M3MEHEHUIO CTENIEHEe OKUCIIeHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKny, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTABIISTh YPAaBHEHUSI peaKUUN Pa3IUYHbIX TUIIOB, TIOJIHBIE
U COKpAallEHHBbIE YpaBHEHUS peaklrii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

- c(hopMHUPOBAaHHOCTH YMEHHH NMPOBOAUTH PEAKLMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABAaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HEOPraHUUYECKUX BEILECTB;

- c(hOpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

- ¢()OpMHUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkIuu
OT pa3lMYHbIX (DAaKTOPOB; XapaKTep CMELICHUS XMMUYECKOI'O PAaBHOBECHS B 3aBHCHMOCTH OT



BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

- cOpMHUPOBAHHOCTh YMEHHI XapakTepU30BaTh XMUMHUYECKHE IPOLIECCHI, JICKAIIUEC B
OCHOBE ITPOMBIIIIJICHHOTO MOJIYYCHUS CEPHOW KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEJCTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX M KOJOTHYECKHX MPOOJIeMaX XUMHUYECKOTO
MIPOU3BOJICTBA;

- c(hOpMUPOBAHHOCTh YMEHHM HPOBOAUTH BBIYUCICHUS C HCIOJIH30BAaHUEM IOHATHS
«MaccoBasi IOl BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLIECHUIH Ta30B MPU XUMHYECKHX
peaxusax, Macchbl BEIIEeCTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIUH BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BEILIECTB, IIPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

- chopMHUpPOBAHHOCTH YMEHHI COOJIIOIaTh MPABHIIA TIOJIB30BAHUS XUMHUECKON MOCYI0M
1 1a00paTOPHBIM 00OPYIOBAaHHEM, a TAK)KE IIPAaBHIIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU TI0 BBIMIOJHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;

- c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBHIMOJIHATH XUMHYECKHHA 3KCHEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNieHuEe Cpelbl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW PEaKIMu, peakllud HMOHHOTO OOMEHa, KA4eCTBEHHBIC pEeaklUd Ha
cynb(har-, kKapOoHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE SKCIIEPUMEHTATLHBIX
3aMau o temam «Metamiely u «Hemeramibl») B COOTBETCTBUM C TMpaBUJIAMU TEXHHUKHU
0€30MacHOCTH TPY OOpAIICHUH C BEIIECTBAMU U JIA00PATOPHBIM 000PYI0OBAaHUEM, ITPEACTABIISATh
pe3yNIbTaThl XMMHYECKOTO JKCIIEPUMEHTa B (OopMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- cOpMHUPOBAHHOCTh YMEHHI KPUTUYECKU aHAIM3HPOBATh XUMUYECKYIO MH(POPMAIIHIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKaIuu, WHTepHET U
JPYTHX);

- c(hOpMHUPOBAHHOCTh YMEHHI COOMIOIaTh IMpaBHJIa KOJIOTUYECKH I1eJIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEILHOCTH B IEJIAX COXPAHEHUs] CBOETO 3JI0POBBS U
OKPY’KaIOIIeH MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3/IEHCTBUSI HA YKUBBIE OPTaHU3MBbI
OTpeeIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

- JUIsl 00YYarOIIUXCSl ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS: YMEHHUE MTPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

- JUIA CJENbIX U cHabOBUIAMIMX OOYyYarOIIMXCSA: YMEHHE HCIOIb30BaTh pelbedHO
TOYCUHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu xuMudeckux Gopmy.
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