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MNOSICHUTEJIBHAS 3AITUCKA

[Tporpamma 1o XMMHM Ha YpOBHE CpeHEro 001ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Depeparumy,
TpeOOBaHUI K pe3yjibTaTaM OCBOEHHUs (hefepaibHOW 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
obmero o6Opazoanusi (OOIlI COQO), mpencrasienHsix B DdenepaqbHOM TrOCYyIapCTBEHHOM
obpasoBatensHOM ctanaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMmeTa
«Xumus» B o0Opa3oBarelbHBIX opraHuzauusx Poccuiickoit @Penepanuu, peaau3yrOIIMX
OCHOBHBIE 00pa3oBaTebHbIE MPOrPaMMBbl, U OCHOBHBIX MONOXKeHUN «CTparernu pa3BUTHSA
BocnuTanusg B Poccuiickoit @Penepanun Ha nepuon g0 2025 roma» (Pacmopsbkenue
ITpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MNporpaMMmbl O XUMHH, K OIpPEIEICHHIO O00Ien
CTpaTeruv 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUS O0YYaIOIIUXCS CPEACTBAMU YYEOHOTO MpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABMJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IeJIeH, COAEp)KaHMs, pPe3ylbTaTOB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMO€ BBIIYCKHHKaMU  00Ieo0pa3oBaTeIbHON
OpraHW3alliy, SIBISIETCS HEOThEMJIEMOW 4YacThl0 MX o00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpIUAIOLIMM 3TAllOM pPEalTNU3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX
LEHHOCTEH, MNPUCYIIUX LEJOCTHOM cHucTeMe XHMHYECKOro o0pa3oBaHMA. OTH LEHHOCTU
KacaloTcsl TIO3HAHUS 3aKOHOB INPHPOJIbL, (HOPMUPOBAHHUS MHPOBO33PEHHsI M OOIIEH KyJbTYphl
YEeJIOBEKa, a TaKKe OJKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercst xuMudeckoe oOpazoBaHue 00y4arOIUXCs Ha YPOBHE CPEIHETO
oOmiero oOpazoBaHusl CpeCTBAMHU y4eOHOro IMpenMera «XHUMUs», COJIEp:KaHue M MOCTPOCHUE
KOTOPOTO ONpeAeNeHbl B IMporpaMme MO XMMHUHU C Y4YETOM CHEUU(PHUKH HAyKH XUMHH, €€
3HAUEHUS B MO3HAHUHU MPUPOABI U B MaTEpUATbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIINX
1esiel ¥ NPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHEro oOIIero
oOpa3oBanus B Poccuiickoit @enepannu.

XuMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
[UBUJIN3AIMH, B CO3JaHUU HOBOW 0aszbl MaTepHalIbHOW KyJIbTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(opMHpOBaHUE PALIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHE 1IEJIOCTHOIO MPEACTaBIECHUS
00 OKpy’aroleM MUpe KaKk O €IMHCTBE MPUPOJBI M YEJIOBEKA, KOTOpoe (HOPMUPYETCS B XUMHUU
Ha OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOILEro MHpa, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMHU PUMEHEHUS.

TecHo B3aumoneicTBYss ¢ JPYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —cCTajla
HEOTHEMJIEMON YacTbI0 MHUPOBOHM KyJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIICIIHOTO Tpyda U
AKHU3HU Kakaoro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK HayKa CO3HMJAaTelIbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMI HaIlpaBlieHa Ha PELICHHE INI0OANbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHUS
YEeJIOBEUYEeCTBA — CBHIPbEBOM, JHEPreTUYCCKOM, IHUIEBOH, HSKOJOTHYECKOW O€30MacHOCTH |
OXpaHbl 37J0POBbSI.

B coorBercTBMM ¢ OOHMMMHU IENIMH W TMPUHIUNAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumush» (10-11 kinaccel, 6a30BbIil YPOBEHb U3YUYEHUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJArOTOBKY OOYyYarOIIMXCs, HEOOXOJUMYIO UM JUIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOIOJIKEHNs 00Pa30BaHUs B Pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocrapnsiomuMu  npeamera «XuMus» SBIAIOTCA 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «O0Ias U1 HEOpraHMYEeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPkKAaHUs KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHWN 110 HEOPTaHUYECKOW XUMHHU (C BKIIOUEHUEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckord xumuu. @opMupoBaHUE TAaHHOW CHCTEMbl 3HAHUU
OpyU HM3YYEHHU TIpenMeTa OOEeCIeyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHUH.



CrtpykTypa conepkanus KypcoB — «Opranndeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMUS» chopMHpoBaHa B MporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXOAa K M3yUYEHUIO
y4eOHOro Martepuana u OOyCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYecKOW XHWMHHM BELIECTBa
paccMaTpUBalOTCS Ha YpOBHE KJIACCHYECKOW TEOPUH CTPOCHMSI OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUI O CTPOEHUU BEIIECTB.
CseneHusi 00 M3y4yaeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB 0
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COEAUMHEHMH. B Kypce opraHHuecKkod XWMHUHU MOJIY4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IE€pBOHAYAIbHEIC
MPEJICTABICHUS O XUMUYECKOW CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKINH.

[Ton HOBBIM yIJIOM 3peHHUsl B IMpeaMere «XuUMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3YUYEHHbIII Ha YPOBHE OCHOBHOTO 0O0IIEro oO0pa3oBaHMs TEOPETUUECKUM MaTepuanl u
dakTonornyecKkrue CBEJACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mast 1 HeopraHWYecKass XUMUs» O0yUYarOMIMMCS MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUECKHX TMO3HIIHM,
riry0Xe TOHSATh MCTOPUYECKOE W3MEHEHHe (PYHKIMI 3TOrO 3akoHa — OT 0O0oOIaromei 1o
OOBSCHSIIONIEH U TPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUN O BAKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYUTHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcs B Kypcax 10 w11 KimaccoB dSiaeMEHTaMH  COJACPKAHUSA, HWMEIOIIUMH
KyJIbTYPOJOTHYECKH M TMPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XMMHMHU C JIpyTUMU HayKaMH, pacKpblBaloT €€ pojb B I103HABAaTEIbHOU U
MPAKTHYECKON AESITENbHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHMIO YBAXKEHHS K TMPOIECCy
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKECHUM XHUMHUHU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEeMaX, CBSI3aHHBIX C XMMHEH,
KPUTHUYECKH OCMBICIIUBATh HHPOPMAIUIO U MPUMEHATH €€ NI MOTOJHEHHs 3HAHUMN, pelleHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3a7ad. B menom coxpepxanue
y4e0HOTro mpeaMeTa « XMMUs JaHHOTO YPOBHS M3yYEHHUs OPUEHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMAHUS (QMIOCOPCKUX UACH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHUYECKOT0 M OPraHWYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IIO3HABAEMOCTb IPUPOJIHBIX SIBJICHUM ITyTEM HKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHA MEXIy HOBBIMU (PaKTaMU U TEOPETHUUYECKUMHU MPEAMOCHUTKAMU,
OCO3HAHHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIeM, a Takxke MmpobiieM cOepexeHus
HSHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEpHUAJIOB.

B muane pemienuss 3amad  BOCHMTAHUS, Pa3BUTHUA M COLMANU3aLUU  O0YyYaroUIUXcs
NPUHATHIE MPOrPaMMON IO XMMHHU TOJIXOJbl K ONPENENICHUIO COJEPXKAHUS U TOCTPOCHUS
npeaMeTa ImpeaycMaTpuBaioT (GOpPMHUPOBAHHE YHUBEPCAIBHBIX yUeOHBIX AEWCTBUN, MMEIOLINX
0a30BoOe 3HAUCHUE IS PA3TUYHBIX BUIOB JEATEILHOCTH: PEUICHHs po0OieM, TONCKa, aHaTn3a U
00paboTkn wHGOpPMAIMU, HEOOXOMUMBIX IJIsi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
UCCJIEI0BATENIbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.

B npakTtuke npenogaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, TaK U
Ha ypOBHE CpeAHero oomero oOpa3oBaHUs, TNPU  ONPEACICHUHM  COAEPIKaTeIbHON
XapakTEPUCTUKHA LEJIeHd HU3y4eHUs NpPEeIMETa HalpaBJICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPaIUIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKd Kak o0mactu
COBPEMEHHOI0 €CTECTBO3HAHMS, IMPAKTHUYECKOW [EATEIbHOCTH 4YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOM KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TakoW MOAXOA K
ONPENIETICHUIO LIEJICH N3YUYEHUS IIPEAMETA SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PEHHS TJIABHBIMHM LEISIMU HU3YU€HHUs NpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:



- QopMupoBaHUE CHCTEMBl XWMWYCCKUX 3HAHMHA KaK BAKHCHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpA, B OCHOBE KOTOPOH JieKaT KIIIOUEBHIC MOHSATHS,
(yHIaMEeHTaNbHBIE 3aKOHBI W TEOPHUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHMMAaHWE CYIIHOCTH JOCTYIHBIX O00O0OIIEHHH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

- (hopMHUpOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XAMHAYECKHX PEAKIMHA, HEOOXOAUMBIX Uil MPHOOPETCHNUS YMEHHI OPHEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUHN, HIMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
MOBCEIHEBHOMN JKU3HU;

- pa3BUTHE YMEHHH M CHOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM TMpaBui 0e30macHOro
oOpallieHus C BEIeCTBAMHU.

Hapsany ¢ atuM, comep:karenbHas XapakTepUCTHKA LENel U 3a1a4 M3y4eHHs MpeaMeTa B
mporpaMMe 1Mo XMMHUHU YyTOYHEHa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B CHCTeMe cpefaHero odmero ooOpaszoBanus. CerogHs B TMPENOJAaBaHUHW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA TPEANOYTEeHUE TMPAKTUYECKOM KOMIIOHEHTE COJEp)KaHusd OOydeHHs,
OPUCHTUPOBAHHONW Ha TOATOTOBKY BBITYCKHHKA OOMIE00pa30BaTEIbHON  OpTraHU3aINH,
BJIQ/ICIOIIET0 HE HA0OpOM 3HAHMM, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSMHU aKTHBHOTO TIOJYYCHHUS! 3HAHWH W MPUMEHEHHS WX B PEAbHOW KM3HH JUIS PEIICHHS
MPAKTHYECKUX 3a7ad.

B cBf3M ¢ 3TUM mpH UW3yYEeHUHM TMpenMeTa «XHUMHUS» JIOMUHHPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKUe IeNU U 3aJa4H, KakK:

amantanusg  OOydYalOmMXCSl K  YCJIOBUSIM  TUHAMHYHO  pPa3BHBAIOMIETOCS  MHPA,
dbopMupOBaHHE MHTEIUIEKTYadbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMo00Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TPUHITHAIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dopmupoBaHne y OOy4arOIMXCA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOUINX YHHUBEpCAIbHOE 3HAUCHUE JJISl PAa3IMYHBIX BUJIOB JI€ATEIbHOCTHU: PEIICHUS MTPOOIIeM,
NIOMCKa, aHamm3a ©U o00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJs HPUOOPETEHHUS OIbITa
NESTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe sl OILIEHKHU C
MO3HILINI YKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO TPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH, UCTIONB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKa U aHaliu3a y4eOHOM U Hay4YHO-TOMYJIIpHOW HH(OPMALIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMupoBaHUe U pa3BUTHE y 00YUYaAIOIIUXCS ACCOUATUBHOTO U JIOTHYECKOTO MBILIUICHHUS,
HaOJIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU 1 NMPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaomuxcs yOeKIEHHOCTM B TyMaHHUCTHYECKOW HAlpaBICHHOCTH
XUMHUHM, €€ BaXHOM pONM B  pEIIEHWH TJI00aNbHBIX  MpOOJeM  palloHAIbHOTO
OPUPOAONOIb30BAHUS, TOMOJHEHHUS SHEPreTUYECKUX PECypCOB U COXPAaHEHHS IMPHPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpe)HOro OTHOIICHHS K NPHUPOJE U CBOEMY
3JI0POBBIO, @ TAK)XX€ MPUOOPETEHUS OIBITA UCIOIb30BAHUS MOTYYECHHBIX 3HAHUN JJISI TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYALIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOHOM maHe cpenHero obiero oOpa3oBaHusl mpeamer «XuMus» 0a30BOTO YPOBHS
BXOJUT B COCTaB NpeaMeTHON o0acTu «EcTecTBeHHO-HayUHbIE IPEAMETHD».

OO11ee 4ncino 4acoB, OTBEACHHBIX Ui M3YYECHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHEr0
obmero obpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHU4eCKOM XUMHHU

[IpeameT opraHu4eckoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpOeHUsl OpraHuueckux coequHeHnit A. M. bytneposa,
e€ ocHOBHbIe TMoONIOKEeHUA. CTpyKTypHbIEe (OPMYJBI OpPraHMYECKUX BemIecTB. [ omonorus,
u3oMepus. XuMUu4ecKasi CBsI3b B OpraHMUECKUX COSUHEHMSIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiIaccupuKaUM  OpPraHUYECKHMX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEJMHEHUI (cucremMaTthyeckas) W TpUBHAJIbHbIE Ha3BaHUS BaKHEUIIMX
MIPEJACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKcrepuMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEIHPOBAHUE MOJEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOACHWE W ONHCAHWE JEMOHCTPAIIMOHHBIX OMNBITOB TIO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBiIeHUE, O0yTIMBAaHUE U TOPEHHE).

Yriaesoaopoast

AJKaHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKHH psan. MeraH u 3TaH — mpocrteuiine
NPEJCTaBUTENIN AJIKAHOB: (HU3MUECKHE M XHUMHUYECKHE CBOMCTBAa (peakUWu 3aMelIeHHs W
TOpPEHUs ), HAX0XICHNUE B IPUPOJIE, TOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTHWIEH U MPONWIEH — MPOCTEHIINE
MPEJCTAaBUTENN AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBONCTBA (peakiuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, THIpaTalluY, OKUCIICHUS U TIOJUMEPU3AlINN), IOTYUYEHHE U TPUMEHEHNE.

Ankanuensl: OytaaueH-1,3 u metunOyrtamaues-1,3: cTpoeHHe, BaXHEUIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). Iloayuenne cuHTeTHYECKOro KaydyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHUYECKHH psa. AlLETUIeH —
NPOCTEUIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUSI ), TOJyUYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHEe, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHHPOBAHUS M HUTPOBAHUS), MOJIy4YeHHE M TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u xumuueckue ceolcmea (peakyuu 2an02eHUpOSanus U HUMpPOBAnUs), NoxyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMyeckas CBA3b MEXAYy YIJIEBOJAOPOJAMH,
NPUHAJIEKAIIMMU K pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIJIeBOAOPOa0B. [IpuponHblil ra3 U momyTHbIE He(TAHbBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(TH: TeperoHka, KpPEeKUHT
(TepMHUECKHH, KaTATUTHIECKUH), muposn3. [IpoaykTel nmepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJib ¥ MPOYKTHI €ro MepepadoTKy.

OKCIEpUMEHTAIbHBIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIICHHE C
o0pa3laMu MIacTMacc, KayuyKoB U pe3uHbl, Koyutekiuu «HedTb» 1 «Yromsy, MoAenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOTHI:
IIOJTyYEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHple 3amaun.

Bobruncienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTAa pPEaKklUHUU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BELIECTB WJIU MPOAYKTOB PEAKIIMH).

Kucsopoaconep:xammue opranndeckue coeiMHeHUs

[IpenenbHple OHOATOMHBIE CHUPTHL. METaHON M STAHON: CTpPOEHHE, (PU3HYECKHE WU
XMMHYECKHE CBOWMCTBA (peakUuu C aKTHMBHBIMU METaJUIaMHU, TaJIOT€HOBOJIOPOAAMH, TOPEHUE),




npuMeHeHue. BogopoHeie cBsI3u MeXAy MOJIEKyJaMu CIUpPTOB. JlelicTBUE METaHoJIa U 3TaHOJIa
Ha OpPTaHW3M YeJIOBeKa.

MHoOroaToMHbI€ CHUPTHL. ODTWUJIEHIJMKOJIb W TJIMLEPUH: CTPOEHHE, (PU3UYECKHE WU
XUMHYECKHE CBOMCTBA (B3aUMOACMCTBHE CO MIETOYHBIMU METaJlIaM1, KaYeCTBEHHAs peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@DeHOoNI: CTpOCHHWE MOJEKYJbl, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnerunpl M Kemouwvl. DOpManbIETHI, aueTaIbACTHA: CTPOCHHE, (u3mueckue u
XUMHYECKHE CBOWCTBA (pPEaKkIMM OKHUCIIEHHS W BOCCTAaHOBIICHHUS, KauyeCTBEHHBIC PEaKIUH),
MOJTyY€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNielbHbIe KapOOHOBbIE KUCIOTH. MypaBbUHAs U YKCYCHAsl KUCIIOTHI:
CTpOeHHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIIME IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), mnoinydeHune u mnpumeHeHne. CTeapuHOBask M OJEUHOBAs KHUCIOTHI Kak
NPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla KaKk COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MoIolIee IeHCTBUE.

CrnoxHble dPUPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonoruueckas posb KUPOB.

VYrneBoapl: cocTas, KilacCu(pUKalys yTriaeBo10B (MOHO-, TU- U MoJMcaxapubl). [ nroko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (pU3NUEeCKHe U XUMHYECKUE
cBoiicTBa (B3aumogeictBue c¢ ruapokcuaoM Mmeau(ll), okucinenne amMMuauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBneHHE, OpOXKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHue, ononorunyeckas poib. otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmono3a kak mpupojHble moauMepbl. CTpoeHue Kpaxmalia U LEJUTIONO3bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMasia (THIpoJn3, KaYeCTBEHHAs PEaKusi C HOJ0M).

DKCTepUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M HX IMPEeBpAIlEHUIl: MpOBEICHHE,
HaOJIOZICHHe W ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIC
peaKIMu OJHOATOMHBIX CIUPTOB (OKHUCiIeHHEe 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
crupToB (B3aumojelcTBue rhuuepuHa ¢ ruapokcuaoM menu(ll)), ampaernnoB (oxucieHue
aMMHMadHbIM pacTBopoM okcuaa cepebpa(l) m rtumpoxcumom wmemu(Il), B3ammopeicTBUe
Kpaxmajia ¢ HOAOM), MpPOBEACHUE TNPAKTHUYECKOM pabOThI: CBONCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHUIO XHMHUYECKOM peakiuu (Macchl, o0ObEMa, KOJIUYECTBa
UCXOJIHOTO BEIECTBA WJIM TMPOAYKTa PEaKkIHHU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKaliue OpraHn4eckiue CoeAMHEHNUS.

AMUHOKUCIOTEl Kak amQOTepHble OpraHuyeckue coeauHeHus. dDusznueckue WU
XMMHUYECKHE CBOWCTBA aMHUHOKMUCIOT (Ha NpuUMepe TJHIMHA). buojorumueckoe 3HaueHUE
amMuHOKUCIOT. [lenTuast.

Benku kak mpupoIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHasi, BTOpHYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC pEaKui Ha OEJIKH.

DKcrepuMEeHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX MpEeBpalleHHil: HaOloIeHue U
ONMCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHHWM, IIBETHBIC
peakiu O6eIKOB.

BbicokomoieKyIsIpHBIE COeTUHEHHUS

OcHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMKU, CPEIHAs MOJeKyJsgpHas Macca. OCHOBHbIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPH3aIUs U MOJIUKOHICHCAIIHSL.



DKcrepuMEeHTaTbHBIE METOIbI M3YUYCHHUSI BEIIECTB M WX NPEBPAICHHA: 03HAKOMIIEHHE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpenMeTHBIX CBsi3ed NMpU M3y4eHHH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIIIETCSl Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W
HOHATHH, ABJISAIOIUXCA CUCTEMHBIMU JIJIs1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TIOHSTHS: SIBICHHE, HAy4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUPUKAIMs, TMEepPUOAUYHOCTb, HAOIIOJCHUE, HU3MEpEHHe,
IKCTIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEPIus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PM3MUECKUE BETMYUHBI U EAMHUIIBI
UX U3MEPEHUs.

buonorus: xmerka, opranusMm, Ouocdepa, oOMeH BemecTB B opraHu3Mme, (HOTOCHHTE3,
OHMOJIOTMYECKH aKTHBHBIE BellecTBa (OCNKH, YTIeBOIbI, KHUPHI, PEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NHIEBbIe MPOAYKThI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuyeckne 0CHOBbI XMMHH

XuMudyeckudt  dneMeHT. AtoMm. Sapo aroma, M30TOIBL. JJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHU, OJypOBHU. ATOMHBIE OpOUTaNy, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacmpeeneHus dJIEKTPOHOB 10 OpOUTAIsIM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHGUTYpalus aTOMOB.

Ilepuognueckuit 3axkoH u Ilepuommueckas cucrema xuMuueckux snemeHtoB [l H.
MenneneeBa. CBsi3b NEPUOAMYECKOr0 3aKoHa M [leproanuyeckoil CHUCTEMbl XUMHUYECKUX
anemeHnToB JI. . MenzaeneeBa ¢ COBPEMEHHON TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
10 rpynnam u nepuogam. 3HaueHue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBs3U (KOBAJICHTHAS
HETOJISIpHAsl W TOJSpHAs, MOHHAs, MeTajundeckas). MexaHu3Mbl 00pa3oBaHHs KOBaJCHTHOU
XUMUYECKOU CBS3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DNeKTpooTpUuliaTeNbHOCTh. CTenenb okuciienus. IOHbI: KaTUOHBI U AHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o gucnepcHbIxX cucremax. VMICTUHHBIE U KOJUTOUMAHBIE pacTBOphl. MaccoBas A0s
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHudeckux coeAuHeHuil. HoMmeHKkIatypa HEOPraHHYECKUX
BEIECTB. ['eHeTHueckass CBSI3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKAIUX K pPa3IUYHBIM
KJIacCaM.

Xumudaeckas peakmus. Kiaccupukanuss XMMHUYECKUX pEaKIUii B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIU4YHBIX (akTopoB. OOpaTHMble pPEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle laTtense.



OnexTponutHyeckas aucconuanusi. CuimbHBIE B cia0dbie dJeKTpoiauThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAS, LIEJTOYHAs.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB M HMX MPEBPALICHUN: JEMOHCTpPALIMS
tabnui «llepuognyeckas cucrtema xumuueckux snmeMeHtoB J[. M. MenpaeneeBay, u3ydeHue
MoJieNiell KPHUCTAJUIMYECKUX pemEToK, HaOMIoJeHHe U OMHMCaHWE JEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3iOKeHHE MEPOKCHAA BOJOpPOAA B TMPUCYTCTBUU KaTalU3aTopa,
ONpeNIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHA), MPOBEICHUE MPAKTHUECKOH padoThl «BimsHue pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLINI.

Pacuérnpie 3a1aun.

Pacuértel o ypaBHEHUSM XUMHUECKUX PEAKIIHi, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBasH JIOJISI BEIIECTBAY.

Heopranuyeckasi Xumus

Hemeraimnel. Ilomoxenue HemeramoB B Ilepuonnueckold CUCTEME XUMHYECKHX
anementoB JI. M. MenzaeneeBa W OCOOEHHOCTH CTpOeHHS aToMoB. (DHU3MYECKHe CBOWCTBA
HEMETAIIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaeposa).

XVMUYECKHUE CBOMCTBA BAXKHEWIINX HEMETAJUIOB (TaloOreHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCAMHEHUH (OKCUIO0B, KUCIOPOACOASPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHMI).

[IprMeHeHne Ba)XHEMIIMX HEMETAJUIOB U UX COCIMHEHU.

Meramnsl. [lonoxenue merannos B I[lepruoanyeckon cCUCTEME XUMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa. OcOOEHHOCTH CTPOEHUS SJICKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmiue
¢uznyeckue cBoiicTBa MeTaiioB. CIUIaBbl METANIOB. DJIEKTPOXUMHUECKUN PsAJl HANPSHKEHUH
METAJIOB.

XVUMUYECKHE CBOICTBA BaXHEHIIMX METAIIOB (HATPHUH, Kaluii, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHU.

OO6mue cnocoObI moy4YeHus: MeTauioB. [I[ppMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCNEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEUIECTB M MX TNPEBpPALICHUN: HU3yYCHUE
KoJUuleKuuu «MeTaibl U CIjiaBbl», OOpa3loB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3ama4y, HaONIOJICHWE W  ONHCAaHWE JCMOHCTPAMOHHBIX H  JTAOOPATOPHBIX  OMBITOB
(B3auMoIeliCTBUE THUAPOKCHIA aJIOMUHUS C PAacTBOPaMHM KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

Pacuérhrle 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMHM BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKLIUU, €CIH OJJHO U3 BELIECTB UMEET MIPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B 00ecriedeHrH 3KOJIOTUIECKOM, SHEPreTUIECKON U MHIIEBON O€30MacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATME O Hay4YHBIX METOJAaxX MO3HAHUS BEIIECTB M XMMHYECKUX
pEaKLHiA.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPUHLUIAX [POMBIIICHHOTO MOJyYEHHUs
BAKHEMIIMX BEILECTB.

YenoBek B MHUpE BELIECTB M MaTEpPHAIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHUabl,
KOHCTPYKIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHallbl sl DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYeCKHe U MUHEPAJIbHbIE y100peHusl.

XuUMHST U 3[I0POBbE YEJIOBEKA: MPABWJIA HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKU3HHU.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUHU OOIIeH M HEOPraHUIECKONH XUMHUH B
11 Kyacce OCyIIECTBISIETCS Yepe3 UCMOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHIA,



TaK M TMOHATHH, SBISIIONIUXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpPHs,
aHanM3,  CHUHTe3,  KilaccupuKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  HDKCIECPHMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SBIICHUE.

Odu3uka: Marepus, SHEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOTI,
PaAMOaKTUBHOCTh, MOJICKYJIA, YJHEPTeTUUCCKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BeIIeCTBa, GU3NYECKUE BEIMYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H MHKPOIICMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpasbl, TOpHBIE TOPO/BI, TIOJIE3HBIE UCKOMTAEMbIE, TOTUIMBO, PECYPCHI.

Texuonorus: XUMHYECKas MIPOMBIIIIJICHHOCTH, MeTaJTyprs, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuasos, CeITbCKOXO035CTBEHHOE MIPOU3BO/ICTBO, THIIEeBast
MPOMBIIUICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JCKTPOHHAS MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IMNPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIIMMHUCS
IporpaMM CpeaHero o0mero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-metoanueckoii OCHOBOM Ui pa3pa0OTKM IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
MPOrpaMM CpeTHEro OOIIeTo 0Opa30BaHus SBISETCS CUCTEMHO-EATEIBbHOCTHBINA TTOIXO].

B cooTrBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOJAO0OM B CTPYKTYpPC JMYHOCTHBIX
pe3yibTaTOB OCBOGHMSI MpeaMera «XUMHs» Ha YpOBHE CpelHero o0miero oOpa3oBaHUs
BBIJIEJICHBI CIIETYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEAEIIECHUIO;

HaJIMYue MOTUBALMU K 00y4EHHIO;

[CJICHANIPABJICHHOC PAa3BUTUC BHYTPCHHUX YGG)K,Z[GHI/Iﬁ JJMYHOCTH Ha OCHOBE KIIKOYCBBIX
IIEHHOCTEN M UCTOPUUYECKUX TPAAUIIHKA 0a30BOM HAYKH XUMUH,

T'OTOBHOCTh H CHOCOGHOCTL 06yqa}omnxcsl PYKOBOJACTBOBATLCA B cBOCH ACATCIIbHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMM, TPUCYIIMMHU LIEJTOCTHON CHUCTEME XUMHYECKOIO
o0Opa3oBaHuS;

HaJIMYue TPABOCO3HAHUS 3KOJOTUYECKOM KyJNbTypbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH JKU3HCHHBIC TJIAHBI.

JIndHOCTHBIE pE3YyJbTaThl OCBOCHHUS IMpeaMera «XHUMHs» JOCTUTAIOTCS B E€IUHCTBE
y‘-ICGHOﬁ M BOCHHUTATEIbHOM ACATCIIBHOCTU B  COOTBETCTBUM C T'yMAHUCTUYCCKUMU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U HJ€aJlaMd  POCCHUKUCKOTO
TPpaXIAHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TPaBUIAMHU TOBEACHHS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD) OTpakaioT c(OPMUPOBAHHOCTD
ONbITa TO3HABATEIBHOM M TPAKTHYECKOW JESITEIBHOCTH OOYYaIOUIMXCS IO peaau3aluu
MPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOTr0 BOCIUTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEN, yBaXKEHUS K
3aKOHY U MPABOMOPSIIIKY;



IPEJICTaBICHUS. O COLHUAJIbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESTENLHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr YYeOHbBIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IpYTUX
MIPU aHAJTH3E PA3TIUYHBIX BHIOB YUEOHOMU AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIIEUI0 OTEYECTBEHHOU
XMW,

YBaXEHHsI K TPOIIeCCy TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMs TOTO, YTO JOCTH)KEHUS HAayKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JCHU,
KPOTOTJIMBBIX SKCTIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U MTPAKTHKOB;

UHTEpeca M II03HABATEbHBIX MOTHMBOB B IMOJYYEHHH M MOCIEAYIOIIEM aHau3e
uHGOpPMAIIUU O MIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallud, CBSA3aHHbIE C XHWMUYECKUMHU SBJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE MOBEICHHE M TOCTYNKH CBOMX TOBApPHUIIEH C TO3MIIHIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTEH 3/0poBOro M 0Oe30macHoro ooOpasza >KU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOIOAICHHS TIPaBWJI OE30MACHOTO OOpAIEHUS ¢ BEHIECTBAMHU B OBITY, IMOBCEIHCBHOU
YKU3HU U B TPYAOBOI1 IEATEIHHOCTH;

NOHUMaHMA IICHHOCTH TPAaBWJI HWHAWBUAYAIbHOTO U KOJUIGKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS IOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEeOJICHUS AIKOTOJI,
HAapKOTUKOB, KYpEHHs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATENbCKOW JESTEIbHOCTH,
O0ILIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWU MPAKTUYECKUX 3343y COIHAIbHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3lIndyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAHUH 110 XUMHH;

YBaXXEHUsI K TPYJLy, JIOSM Tpyia U pe3yibTaTaM TPYyJOBOM A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJIbHOM TPACKTOPHUH OOpa30BaHMA,
Oynyueit npodeccuu U peaau3aluu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYeCKOr0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11€7€CO00Pa3HOro OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

NOHUMaHMA TJI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIJIEM, BIUSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEIbI;

0CO3HaHM HEOOXOIMMOCTH MCIOJIb30BAHUS TOCTUKECHUN XUMHHU JJIS1 PEIICHHs] BOIPOCOB
palMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOI'O HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BpPEA OKPYKAOLIEH NPUPOIHOU cpene,
YMEHHS TPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBHUS MpPeIIpUHUMAaEMbIX
JIEUCTBUN U NIPENOTBPAILATh UX;



HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYpbl, OIbITA
JEATEIIBHOCTH  3KOJIOTMUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MI03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHUBHO
HIPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) BEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHON MPaKTUKU;

NOHUMaHMs CHeUM(UKH XUMHMHM Kak HayKd, OCO3HaHHUA €€ poiu B (OPMHPOBAHUU
PaIMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JJAHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIEM
MHUpE KaK O €AMHCTBE IPUPOJABI M 4YEJIOBEKA, B TO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnn mpoodIeM COXpaHEeHUs IIPUPOTHOTO PABHOBECHS,

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMHUHU A COBPEMEHHOM NMBMIM3alMU: B €€
T'YMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XHOM POJIM B CO3/IaHWU HOBOWM 0a3bl MaTepuaIbHOU
KYJIBTYPBI, PEIIEHUH II100aIbHBIX MPOOJIEM YCTONUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPHEBOM,
DHEPTeTUYECKOW, THUIIEBOH M DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIHIIMHBL,
00eCreueHn! YCIOBUI YCIEIIHOTO TPYyAa U 3KOJOTMYECKH KOM(POPTHOM KU3HHU KaXJI0To YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS AJIs
aHamu3a U OOBSACHEHMs SIBICHUM OKpY’KAIOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS IeJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HayYHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX
C LIEJIBIO MTOJIyYE€HHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENTFHO UCTIOIh30BATh XMMUYECKHIE 3HAHUS ISl PEIICHHS ITPOOIIeM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMNPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUN II0 XUMUU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3nuyHbIX cdepax mnpodeccuoHaTHHON
JESATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pPe3ybTaThl OCBOCHHS Y4YeOHOro mpenMera «XHMHUS» Ha YpPOBHE
cpemHero o0miero 00pa3oBaHus BKIIOYAOT:

3HaYMMble 751 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXKIAUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOLIEeHayYHbIEe OHATHUS, OTPAKAIOLIME LIEJTOCTHOCTh HAyYHON KapTUHBI MUpa
U crieun(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBJIEHUE, MPOLECC, CUCTEMA, HAayuHbI (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHUE, HAOIOICeHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHHMBEpCallbHble ~ yueOHble  JAEHCTBHS  (TO3HABaTEIbHbIE,  KOMMYHHKAaTHBHBIE,
perynsaTuBHBIE), oOecneunBaomme (GopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIMH 00yUaroIuxcs;

CHOCOOHOCTh ~ OOYYaloIIUMXCs  HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXKIMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble ACHCTBUS B IO3HABATEIbHON U
COLIMAJIbHON ITPAKTHKE.

MeranpeaqmeTHble pe3yiabTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMUA, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUSIMHU.

OBi1ajieHNe YHUBEPCAJIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMH A€l CTBUSIMH:

1) 6a3oBble JJOornUecKue AeHCTBUSI:

CaMOCTOATENIBHO (DOPMYJIMPOBaTh M aKTyalU3HpOBaTh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



OTIPECIIATh IEIN JCATEIHHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWA TPHEMBI JIOTUYECKOTO MBINIICHUS — BBIIACIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHaBIMBATh WX B3aMMOCBSA3b, HCIOIB30BATh
COOTBETCTBYIOIIHEC MOHITHS JUTsI OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHMS U KPUTEPUHU I KIIACCU(DUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3yIaeMbIMU SBICHUSIMU,

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHIyKTUBHBIC, JICAYKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS, UCIOIB3YEMbIC B XUMHUH CUMBOJIMYCCKUE (3HAKOBEIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CMBOJ) 3JIEMEHTA,
XUMHUYeckas (opMmyna, YypaBHEHHE XHMHYECKOH pEaklud — TMPU PEIICHHH Y4YeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3afad, MPUMEHSTh Ha3BaHHBbIC MOJEIbHbIC MpPECTaBICHUS
JUTSI BBISIBIICHUS XaPAKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIICCTB U XHMHUSCKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUICCKUX PEAKITUH;

dbopMynupoBaTh LEAM H 33JaYd  HMCCIEJOBAHMS, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(HOPMYJTHPOBAHHBIE BOMPOCHI B KaU4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1UTst POPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSITCILHOTO TUTAHUPOBAHHUS M TIPOBEICHHS YUYCHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOATh 32 XOJIOM MpoIecca, CaMOCTOATEIHHO
MIPOTHO3MPOBATh €ro pe3yJsibTaT, (OpMyIUpOBaThH OOOOMICHWS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKOW MCCIeIOBATENbCKOW M TMPOEKTHON JesSTENbHOCTH,
MPOSIBISITh CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pEIlIeHUs
MPAKTUYECKHX 33714, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) pabora ¢ ungopmanmueii:

OpUEHTHPOBATHCS B  PA3IUYHBIX HCTOYHUKAX HMHPOpMANMK (HAYYHO-TIOMYyJIsIpHAs
JUTEepaTypa XUMHYECKOTO COJAEpKaHWs, CIpPaBOYHbIE TMOcoOus, pecypchl HMHTepHeTa),
aHAIM3UPOBaTh HH(MOPMALMIO PA3NIUYHBIX BHUIOB U (OpPM MpeNCTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTE;

dbopMynpoBaTh 3ampochl W MPHUMEHATH pa3jIUYHble METOAbl MpH IOUCKE U OTOOpe
uHpOpMAaIMU, HEOOXOAUMOH JIJIsl BBIMIOJTHEHUS yUeOHBIX 3aa4 ONPeAeNEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIFHO BBIOMpaTh ONTHUMAIBHYIO (hOpMy TpencTaBieHuss HHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe € XUMHUYECKOMH
uHpOpMallMel: TPUMEHSATh MEXKIPEAMETHbIE ((U3MUecCKHue M MaTeMaTH4YeCKUe) 3HaKu U
CHUMBOJIBI, (popMyIIBl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCTIONB30BaTh M MPEoOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OBi1aeHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHM € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOI TEMbI B XOJI¢ JUAJIOTa W/WUIH TUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATh CBOU MPEIJIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIATh C TNpPE3eHTAaIMeil pe3yJbTaTOB MO3HABATEIBLHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEILHO WM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUH XUMHYECKOTO
9KCIIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,



peanmu3anuu y4eOHOro TMpoekTa W (HOpMYyITHpPOBATH BBIBOJIBI 1O pE3yJbTaTaM MpPOBEIEHHBIX
YCCIIeJOBaHHUI Ty TEM COTIIACOBAHUS MO3HMIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHHUSIMH.

OBiiajieHNe YHHBEPCAJIbHBIMH PeryJsiTHBHbBIMU 1eHCTBUSAMM:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBbHYIO JEATEIHHOCTS,
ompenensst €€ ey W 3aJa4d, KOHTPOJIMPOBATh M 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeagaraeMblii aJrOpUTM JICHCTBUI TPU BBHIMOJHEHUN yYeOHBIX M MCCIIEIOBATENBCKUX 3ajad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YIETOM TOYYCHUS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE caMoOaHalm3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XWUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAYyYHOW KapTHUHBI MHpaA, PO XWMHUU B TO3HAHWUU SIBICHUNA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJBTYyphl JIMYHOCTH, €€ (YHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOIUMOMW IS
pelleHrs TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HNOHATHA (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHUIATEIFHOCTh, XMMHYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIApHAs Macca, MOJSPHbIE O00BEM, yYIVIEPOJHBIA  CKeEJeT,
byHKIIMOHAIbHAS TPYyNNa, paguKai, H30MepHusi, W30MEpbl, TOMOJOTHMYECKUN psi, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA M a30TCOJAEPIKALINE COEIUHEHUS,, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSMHEHHUSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS OpTraHUYECKUX
BeuiectB A. M. DbymiepoBa, 3aKOH COXpaHEHHST MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHMSA, JIEKAIIMEe B OCHOBE MOHHUMAaHUS
MPUIUHHOCTHU U CUCTCMHOCTU XUMHUUYCCKHUX HBHGHHﬁ, q)aKTOJIOI‘I/I‘-ICCKI/Ie CBCIACHUA O CBOﬁCTBaX,
COCTaBe, MOJyUYEeHUHU U 0€301aCHOM MCIOJIB30BaHNHU BaXKHEUIINX OPraHUYECKUX BEUIECTB B OBITY
U TIPAaKTHUYECKOH JIeATEThHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepHbIE MPU3HAKH MOHSATHH, yCTaHABINBAThH
HX B3aMMOCBA3b, UCITOJIB30BATh COOTBCTCTBYIOINNEC IMOHATHA ITPU OITMCAHUN COCTaBa, CTPOCHUA U
MPEBPAILICHUN OPTaHUYECKUX COCTUHECHUI;

C(I)OpMI/IpOBaHHOCTB yMGHI/Iﬁ HCIIOJIB30BaTh XMMUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOMN) (HOpMy OpraHMueCKUX BEILEeCTB
n ypaBHeHI/II\/'I XUMHUYCCKUX peaKHHﬁ, HU3roTaBJIMBATh MOACIIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
JUTSL WJUTFOCTPAIIUU MX XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIUBATh NPUHAJIECKHOCTh U3YYCHHBIX OPraHUYECKHX
BEUIECTB IO MX COCTaBy M CTPOCHHIO K ONPENeTIEHHOMY KIacCy/Tpymie COeAMHEHUN
(YyrneBoopodbl, KHCIOPOJA M a30TCOAEpXAallde  COCIWHEHHS, BBICOKOMOJICKYJISIPHbIC
COCIMHCHMS), laBaTh UM Ha3BaHWs 1O cuctematndeckord HomeHkiatype (IUPAC), a Taxke
MMPUBOAUTL TPUBUAJIBHBIC HA3BAHUA OTACIIbHBIX OPTraHUYCCKUX BCIICCTB (BTI/IHGH, IMPOIIUJICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHoJ, (opMaibAeTui, aleTaableruil, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KHCIIOTA, CTEAPUHOBAS KHUCIIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

C(I)OpMI/IpOBaHHOCTB YMCHUS OHNPCACIATH BUJbL XUMHYECKON CBSA3U B OpraHn4CCKux
COCTMHECHUX (OMHAPHBIE U KPaTHBIC);



c(OpMHUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemlectB A. M. bytnepoBa mist 00bsICHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENEH PAa3IMYHbIX KIAaCCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, STWIEH, NPOMWIEH, aleTWwieH, OyraaueH-1,3, merunOyramuen-1,3, Oenzodn,
METAHOJI, STAHOJI, STUJICHTIINKOIb, TIUIEPUH, (PEHOI, aleTaIbJIeTH, MypaBbHHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, [eJUI003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIUU C
HCTIONE30BAHUEM CTPYKTYPHBIX GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb MCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPbs
(HedThb, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
IPOAYKTOB MEPepadbOTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOJIYKTa PEAKIMHA O HW3BECTHBIM
Macce, 00bEMyY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TPU HM3YyYEHUH BEUIECTB M XUMHUYECKUX SIBICHUUN
(HaOnrofeHUe, U3MEpPEHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCHOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIHsIX, CBS3aHHBIX
C BEIIIECTBAMH U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIONATh MpaBUjla MOJB30BAHUS XUMUYECKOW MOCYA0N U
1a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKHM SKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOTYyUYEHUE HTHIICHA U U3YUYEHHUE €Tr0
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYECKHX BEIIECTB, JCHATypalus OEIKOB Tpu
HarpeBaHuM, IIBETHbIE PEaKIMU OETKOB) B COOTBETCTBUU C NMPaBUJIAMHU TEXHUKH 0€30MacHOCTU
npu OOpaIllEeHUU C BEIIeCTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOr0 HJKCIepuMeHTa B (opMe 3allucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUuil Hu
(dbopMyIUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIuio,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi uH(popmarmu, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh yMEHHUU COOJIOAaTh TMpaBUJia JKOJOTHYECKH IIEIeCO00pa3HOro
NOBEJICHUS B OBITY W TPYJIOBOH JEATENLHOCTH B LEJISAX COXPAaHEHHS CBOETO 3JI0POBbSI U
OKpYXaloIllell MPUPOIHON Cpe/lbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUSI Ha YKUBBIE OPraHU3MBbI
ONpEeEeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbica mokaszatens [IJIK, moscHsaTs Ha
npuMepax crocoObl YMEHbUICHHS] ¥ MPEJOTBPAIICHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YEJI0BEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL  CIIETBIX W CIA0OBUIAIIMX OOYyYalOMUXCS: YMEHHE WCIONIbh30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oOo3HadyeHuit JI. bpaiins mis 3anucu XuMU4ecKux (popMyII.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas ¥ HEOpraHWYecKas XUMUS)
OTPaXKaKoT:

c(OPMUPOBAHHOCTh TPEIACTABICHUNA: O XHMHYECKON COCTaBJISIONICH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHWUU SIBICHUA NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JHYHOCTH, €€ (yHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW st



pelieHus TPaKTUYECKHX 3a7ad W HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJAraroIINe
MOHATUA (XUMUYECKUN DIIEMEHT, aTOM, H30TOIl, S-, P-, d- SJIEKTpOHHBIE OPOUTATIN aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJIEHTHOCTH, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHBb
OKHUCJICHUSA, XHMHUYecKas CBsI3b (KOBaJCHTHas, WOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUTMUECKasi  pemiéTka, THUIBI XUMHYECKHUX  PEaKIHii, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs JUCCOLUMALNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW  pEeaklM, XHUMHYECKO€ pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopusd
JJIEKTPOJUTHUYECKON Jaucconmanuu, nepuoguueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS W MPEBPAIICHUS DHEPTUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeKallie B OCHOBE IMOHUMAHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTonornyecKkrue CBEIEHUS O CBOWCTBAX, COCTaBe, MOMYyUYEHUU U OE30MaCHOM HCIOIb30BAHUU
BXHCHIIINX HEOPTaHUIECKHUX BEIICCTB B OBITY M MPAKTUICCKON JICATSIIEHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepHbIC MPU3HAKH MOHSATHI, yCTaHABINBATH
WX B3aUMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHS MPU OMHCAHUM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUHN HCMOJIB30BATh XUMUYECKYIO CHMBOJIUKY MJII COCTABJICHHS
dbopMynl BellecTB U ypaBHEHUH XHUMHUYECKUX PEaKIUi, CHUCTEMAaTHYECKYI0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHbIE Ha3BaHMsS OTIENbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMHUaK, raiméHasi U3BECTh, HETalléHas W3BECTb, NMUTHEBAs COJA, MUPHUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHHUS XUMUYECKIX
AJIEMEHTOB B COCAMHEHUSX PA3JIMUYHOTO COCTaBa, BUJI XUMUYECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJlTn4ecKasi, BOJOPOAHAS) B COCAUHEHHSIX, TUI KPUCTAIUTMYECKOW PEHIETKH KOHKPETHOTO
BeIlleCTBA (aTOMHAasi, MOJIEKYJspHasi, MOHHAas, METaJuIMuecKasl), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAICKHOCTH HEOPTAHUYECKUX BEIIECTB
0 X COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIile coeIMHEHUH (IIPOCThIe BELIECTBA — METAJUIBI U
HEMETAILIbI, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEPHBIC THUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICH mepuoaudeckoro 3akona J[. M.
MenzgeneeBa M JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHNH;

c(OPMUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaTh dJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMEeHTOB 1—4 niepuoioB [lepronnueckoit cucteMbl XUMUYECKUX 351eMeHToB 1. M.
MenzeneeBa, HUCHONB3Ysl MOHATHS «S-, p-, d-DIIGKTPOHHBIE OpPOUTANNY, «IHEPTETHUECKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COCIMHEHU 110 nepuoaam U rpynnam llepuoaudeckoi cucremMsl XUMUYECKUX dmemeHToB /1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3JUYHbIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHWYeCKHMMH BEIIeCTBAMU C I[IOMOINbIO YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATh XUMHUYECKHE PEAKIUU 10 PA3IUIHBIM
npu3HakaM (YUCIIy W COCTaBy pEarupyronmx BEHIECTB, TEIIoBoMYy 3(dekty peakuuw,
W3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YPaBHEHUS pEakUuil pa3IU4HbIX THIIOB, MOJHbIE
U COKpamIEHHBbIC YPABHCHUS PEaKIUi MOHHOTO OOMEHa, YUHTHIBAsI YCIOBUS, IPH KOTOPHIX 3TU
peaKkIuu UAYT A0 KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, pACIO3HAaBaThb ONBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPACKPBIBaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPeCTBOM COCTaBICHHS 3JEKTPOHHOr0 OajgaHca ITUX PEaKIUil;

c(OpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEUICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT
BHeIlHero Bo3aericTBus (mpunuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHYECKHE IPOLIECCHI, JIEKAIIUEe B
OCHOBE TMPOMBIIIJICHHOTO MOJYYeHHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke chopMUpOBAHHOCTH
npeAcTaBIeHU 00 OOMIMX HAyYHBIX MPUHIMIIAX M IKOJOTHYECKHUX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi 0N BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOIICHUI Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOrO 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW MOCYA0N U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IUIAHUPOBAaTh M BBIIOJHATh XMUMHUYECKUH HKCIEPUMEHT
(pazmokeHue TEpOKCHIAa BOAOPOAa B MPHUCYTCTBUHM KaTalu3aTopa, OMpPEIETICHHE CPEIbl
PacTBOPOB BEILECTB C MOMOILBIO YHUBEPCAILHOIO MHANKATOPA, BIUSHUE PAa3IUYHbIX (PAaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIu, peaklud HMOHHOTO OOMEHa, Ka4eCTBEHHbIC pPEaklUd Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3amay mo temaM «Mertamney U «HemeTamnasl») B COOTBETCTBHM C MPaBHJIAMU TEXHUKU
0€30MaCHOCTH MPH 0OpaIlEeHUH C BELIECTBAMU U JIAOOPaTOPHBIM 000pyI0BaHUEM, IPEACTABIAT
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHX
peakuuii u GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(pOpMaIuio,
NOJy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTBA MaccOBOW KOMMYHHKalMu, MHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBWIa SKOJOTUYECKH IIeJIeCO00Pa3HOTO
MOBE/ECHNs B OBITY U TPYAOBOI JEATEIbHOCTH B LEISIX COXPAHEHHSI CBOErO 3/I0pOBbA U
OKpYKaroIIe NMPUPOJHON Cpellbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKHUBBIE OpPraHU3MBbI
onpeneNnéHHBIX BEUIeCTB, MOHMMAas cMblcn nokaszarens [1JIK, moscHATh Ha mpumepax crnocoObl
YMEHBILIEHNUS U PEJOTBPAIIECHUS X BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroIUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX TTO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;

JUISL  CIIETIBIX W CIA0OBUIANIMX OOYyYaIONMUXCS: YMEHHE WCIONIbh30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins mis 3anucu XuMU4eckux popMyII.



MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

Kon
NpoBepPsIeMoOro
pe3yJbTaTa

1

1.1

1.2

1.3

1.4

1.5

1.5

1.6

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI
10 KJIACC

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

ChopMHUpPOBAHHOCTh MPEJCTABICHUH O XHUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MUpa, POJIM XUMUU B NO3HAHUM SIBJICHUM
Opupozbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHOM  IPaMOTHOCTH,  HEOOXOIMMOW ISl  peLIeHHUs
NPaKTUYECKUX 3aJa4 M HKOJOIMYECKM OOOCHOBAaHHOIO OTHOILEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON cpenie

Brnagenne cuctemMoll  XMMHYECKMX 3HAaHUN, KOTOpas  BKIIIOYAET:
OCHOBOIOJIararoume HOHSITUS (Monexyna, BaJICHTHOCT,
IJEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b, MOJIb,
MoJIIpHasi ~ Macca,  MOJSIpHBIE ~ 00BEM,  YIVIEpOJHBIA  CKEJET,
(byHKIHMOHATIbHAS rpynna, panukar, U30MEpH, U30MEDBI,
TOMOJIOTMUECKUNA  psil, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U
a30TCO/EpKAIlMe COEJUHEHUS, OWOJOTUUECKH AaKTHUBHBIE BEILECTBa
(yrneBoabl, KUpbI, OEJIKH), MOHOMEp, MOJHMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COE€UHEHHUS); TEOPUM U  3aKOHBl  (TEopHs
XUMHYECKOTO CTPOCHHUS opraHmdyeckux BemecTB A.M. bByrtneposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XHMHH, (PAKTOJIOTHUECKUE
CBEJICHUsI O CBOIICTBaX, COCTaBe, IIOJy4YeHUM U  Oe30MacHOM
WCIIOJIb30BaHUH BaXHEHIINX HEOPTAaHUYECKUX M OPTaHUYECKUX BEILECTB B
OBITY U IPAKTHUECKOM EATEIbHOCTH YEJIOBEKa

ChopMupoBaHHOCTh YMEHU BBISBIISATH XapaKTepHbIC MPU3HAKU MTOHSATHH,
YCTaHaBIMBAaTh WX B3aUMOCBSA3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUS IIPU  ONUCAHWUM  COCTaBa, CTPOCHUS W  IPEBpaLICHUI
OpPraHUYECKUX COCIUHEHUU

c(OPMHUPOBAHHOCTh YMEHUH HCIIOJE30BaTh XUMHUECKYIO) CUMBOJIUKY JUTSI
COCTaBJICHUSA MOJEKYJIIPHBIX U CTPYKTYPHBIX (pa3BépHyTOH,
cokpaméHHoi) (GOpMyJ  OpPraHMYECKHX BEIIECTB W ypaBHEHUH
XUMHNYCCKUX peaKLII/II\/‘I, HU3TOTaBJIMBAaTb MOJCIN MOJICKYJ OpPraHUYCCKUX
BEIICCTB JUISI WJUTIOCTPAIUM WX XHUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTpOCHUS

ChopmMupoBaHHOCTB YMEHMIl  yCTaHaBIMBaTh IIPUHA]JIEKHOCTD
U3YyYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy M CTPOCHHMIO K
onpeAenéHHOMY Kiaccy (Tpymnie) COeAUHEHUH (YIiIeBOAOPOIbI, KUCIOPOA
U a30TCOJIEpKAIUe COEAMHEHHs, BBICOKOMOJEKYJSPHBIE COECIUHEHUs),
JlaBaTh UM Ha3BaHUs 10 cucteMarnyeckoi HomeHknatype (IUPAC)

ChopMUpOBaHHOCTE YMEHUSI OMPEACNATh BHIbI XUMHUYECKOW CBSI3U B
OpPraHMYECKUX COEAMHEHUSX (OJMHAPHBIE U KPATHBIE)

ChopMupoBaHHOCTh YMEHHSI TPUMEHSTD: TOJOKEHUS TEOPHH CTPOCHHS
oprannueckux BemiectB A.M. ByTtiepoBa ans 0O0bsCHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUs MacChl
BEILECTB



2.1

2.2

23

24

3.1

3.2

33

34

3.5

YFHCBOI[OpOI[LI. KI/Icnopoz[coz[epxcamHe n a30TcoACpIKalIne
OpTraHN4YCCKUC COCAUHCHUS. BLICOKOMOJ'IGKy.TIS[pHI)IC COCAUMHCHUA

ChopMUpOBaHHOCTH YMEHUW TMPHUBOJIUTH TPUBHAIBHBIE  HA3BAHUSA
OTICNBHBIX OPraHWYECKHUX BEIIECTB (ITHIICH, TPONWICH, alleTHIICH,
STHJICHTIIUKONb, TJHLEPUH, (eHosn, GopManbAeTHa, aleTaIbICTH/I,
MypaBbHHAs ~ KHCIIOTa, YKCyCHasi KHCJOTa, OJICMHOBAas  KHCJIOTa,
CTeapuHOBasi KHUCJIOTAa, TJIOKO3a, (PYyKTO3a, Kpaxmaj, LeJUIio03a,
TJTAIIAH)

ChopMHUpPOBAaHHOCT, yYMEHUW  XapaKTEepH30BaTh COCTaB, CTPOEHHUE,
duznyeckue W XUMUYECKHE CBOWCTBA THUIUYHBIX IPEJACTaBUTEICH
pPa3IUYHBIX KJACCOB OPraHMYECKUX BeEIIeCTB (METaH, O9TaH, STHJIEH,
NpONWICH, ameTtuneH, Oyraawen-1,3, w™erunbOyraauen-1,3, Oensodn,
METaHOJ, ATAHOJ, STUJICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTalbJIeTu/I,
MypaBbHHAsE W YKCYCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmal, [eJUII0JI03a,
aMHUHOYKCYCHAasl KHCIIOTa)

ChopMupOBaHHOCTh yMEHHS WIUTFOCTPHPOBATH TEHETHUYECKYIO CBS3b
MEXly TUITMYHBIMU NPECTABUTEIAMHU PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEUIECTB YPABHEHMSIMH COOTBETCTBYIOIIMX XMMHYECKHUX pEaKUud cC
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyJT

ChopmMupoBaHHOCTB YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HE(Th, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HX
nepepabOTKU U MPaKTHYECKOE MPUMEHEHHE POIyKTOB epepaboTKu

XUMUS U KU3Hb. PacyéThl

ChopMHUpPOBAaHHOCT, YMEHUW BIIaJIETh CHUCTEMOW 3HAHWHW 00 OCHOBHBIX
MCTOAAaX HAYYHOT'O IMO3HAHUA, HCIIOJIB3YCMbIX B XHMUHU IIPU HU3YUYCHHUU
BEUIECTB U  XUMHUYECKUX  sBJIEHUN  (HaONoleHue, HU3MEpeHue,
9KCIICPUMCHT, MOI[CHI/IpOBaHI/Ie), HUCIIOJIB30BaTh CHUCTEMHBIC XHUMUYCCKUC
3HaHUS JJI1 NPUHATHS PELIEHUN B KOHKPETHBIX >KU3HEHHBIX CUTYAlIUSX,
CBA3aHHLIX C BCIICCTBAMU U UX ITPUMCHCHUCM

CdopmupoBaHHOCTE  yMEHHMI  COOMIOATh  MpaBWIA  IOJIb30BAHUS
XUMUYECKOW TOCYJOoM U J1TabOopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe
mpaBujia 06paH_ICHI/I$I C BCHICCTBAaMU B COOTBCTCTBUU C MHCTPYKIHUAMU I10
BBITTOJIHEHHIO JTA0OPATOPHBIX XMMUYECKHX OIBITOB

ChopMUpOBAaHHOCTh YMCHHI TUTAHUPOBATh W BBIMONHITH XUMHUYCCKHMA
9KCIIEPUMEHT (MIPEeBpAIlEHUS] OPraHMYECKUX BEIIECTB NMPU HArpeBaHUH,
MOJIydYeHUE JTHIICHa U W3YUYEHHE €ro CBOWCTB, KAYECTBEHHBIC PEaKIUU
OpPraHMYECKUX BEIIECTB, ACHATYpalus OCIKOB MPU HArPeBaHHH, [[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKH O€30MacHOCTH
npu oOpallleHHd C BeleCTBAaMU M JabOpaTOPHBIM 00OPYIOBAHHEM;
MPEJICTABIISITh PE3yIbTaThl XMMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3aIiCH
YpaBHEHHUI COOTBETCTBYIOIIUX peakuuid M (GopMyITUpOBaTh BBIBOJBI Ha
OCHOBE ATHX PE3YJIbTaTOB

ChopMUpOBaHHOCTE YMEHUN MPOBOAWTH BBIYUCIICHUS 10 XUMHYCCKHM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOIHOTO BEIIECTBA HIIU
MPOAYKTA PEaKIMH TI0 H3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJHOTO U3
UCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINN)

ChopMUpOBaHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATh XUMHUYECKYIO
UH(POPMALIMIO, TTOJy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM
uHdopmaruu, cetb UHTEpHET 1 ipyrure)
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ChopMupoBaHHOCTH ~yMEHHIl coOitogaTh MpaBUila  SKOJIOTMYECKH
11eJ1Ieco00pa3HOro MOBEACHHUS B OBITY W TPYIOBOW AEATEIBHOCTH B IEISAX
COXPAaHEHHs CBOErO0 3J0pPOBbSl M OKpY)KAIOWIEH MPUPOAHON Cpenbl,
OCO3HaBaTh  ONACHOCTb  BO3JECWCTBUSA  HAa  JKMBBIE  OpPraHU3MBI
ONpEACIEHHBIX OPraHUYECKUX BEILIECTB, IMOHMMAs CMBICI IOKa3aTells
[IJK (npenenbHO AOMYyCTUMOM KOHIIEHTpPALMH), MOSICHATH Ha MpUMEpPAX
crocoObl YMEHBUICHUSI U MPEAOTBPAICHUsI UX BPEIHOTO BO3JEHCTBUS Ha
OpraHM3M 4YEJI0BEKa

IIpoBepsiemble MpeIMeTHBIE PE3YJIbTATHI OCBOEHHsI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero 06pa3oBaHus

TeOpeTI/I‘IGCKI/IC OCHOBBI XUMHH

Brmanenne cucremoil  XMMHMYECKMX ~ 3HAHUW, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMHUYECKUN DIIEMEHT, aTOM, SJIEKTPOHHAs
obosiouka atoma, s-, p-, d-31EKTPOHHBIC OPOUTATN ATOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTh, JEKTPOOTPULIATEILHOCTh, CTENIEHh OKHCICHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA OO0BEM, KpUCTALTHYCCKAsS
peméTKa, TUIIBl XUMUYECKHUX Peakiuii (OKUCIUTETbHO-BOCCTAHOBUTENBHBIE,
9K30- U DHIOTEPMHUYECKHE, PEAKIMH HOHHOTO OO0MeHa), pacTBOp,
AIIEKTPOJIUTHI,  HEINEKTPOJMTHI,  DICKTPOIUTHUECKAs  JUCCOIHALINS,
OKHUCJIUTENh,  BOCCTAHOBHUTENb, CKOPOCTh  XHMHYECKOM  peaKIuu,
XMMHAYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHUS AIIEKTPOIUTUIECKOM
nuccoumanuy, Ilepmoamueckuin  3akon .M. MeHneneeBa, 3akoH
COXpaHEHHsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMMHU,
(dakToNIOrMuecKue CBEIEHUSI O CBOWCTBAaX, COCTaBe, TIOJYyYEHUH U
0e30macHOM HCIOB30BAaHUN BAYKHEUIIIMX HEOPTAaHUYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM JIeATEeIHbHOCTH YeJIOBEKa

ChopMUPOBaHHOCTh YMEHHWH BBISIBIISITH XapaKTEpHBIC TPU3HAKK U
B3aUMOCBS3b M3YYEHHBIX IIOHATUH, IIPUMEHATH COOTBETCTBYIOLIUE
MOHATHUS IIPU ONMCAHUU CTPOEHUS M CBOWCTB HEOPTaHMUYECKUX BELIECTB U
UX I[PEBpAlllCHUM; BBIABIATH B3aMMOCBA3b XMMHYECKUX 3HAHUM C
MOHATUSMH U NPEACTABICHUSMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB

Brnanenve OCHOBHBIMM METOJAaMH HAy4YHOI'O [IO3HAHMS BEIIECTB U
XUMUYECKHX  SBJICHWN  (HaOmoJeHHWe, W3MEpeHHe, OKCIICPUMEHT,
MOJEJIUPOBAHUE)

ChopmupoBaHHOCT, YMEHHU ONPEACNSATh BAJICHTHOCTh U CTEICHb
OKHCIICHHSI XHMUYECKHX 3JIEMEHTOB B COSAMHEHHIX Pa3IMYHOTO COCTaBa,
BHJ XHUMHYECKOW CBsI3M (KOBAJICHTHas, MWOHHAs, METaJUIMUecKas,
BOJIOPOJIHASI) B  COCIAMHEHUSX, THII KPUCTALTUYECKOH  PEImETKH
KOHKPETHOT'O BEIECTBA (aToMHas, MOJIEKYJIIpHas, HOHHAas,
MeTaJUTHIeCKas)

ChopMUPOBAaHHOCTh YMEHHU OINPEACTSITh XapaKTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCITUHCHHI

ChopmupoBaHHOCT, yMEHHUS KIACCU(PUIIUPOBATH XUMHUYECKHE DPEAKIHH
[0 pa3INyYHbIM IMpU3HAKaM (YUCIy M COCTaBy pearupyrollux BEILIECTB,
TEINIOBOMY 3(PQPEKTy peakIui, H3MCHCHUIO CTEICHEeW OKUCIICHUS
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OJICMCHTOB, O6paTI/IMOCTI/I pcaKknuuu, ydacTuro KaTaHI/ISaTOpa)

CdopMUpOBaHHOCTH YMEHUN COCTABIISITH YPABHEHUS PEAKIIUN PA3TUIHBIX
THUIIOB, IIOJHBIC U COKpaH_IéHHBIG ypaBHCHI/IH peaxunﬁ MOHHOTI'O 06MeHa,
YUYUTBIBas YCIOBUS, IPU KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIIA
CdopMUpOBaHHOCT yMEHUW TPOBOAWTH PEAKIUH, TTOATBEPIKIAIOIINE
KaquTBeHHBIfI COCTaB paBJII/I‘-IHLIX HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB,
pacro3HaBaTh OMNBITHBIM IyTEM HOHBI, TMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ChopMUpOBaHHOCTh YMEHHUH pPAaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIHUM IOCPEACTBOM COCTABIICHUS JJIEKTPOHHOIO
OanaHca 3TUX peakuui

ChopMUpOBaHHOCTb ~ YMEHMH  OOBACHATH  3aBUCHUMOCTb  CKOPOCTH
XUMHUYECKON PEAKIMH OT pa3In4HbIX (PAKTOPOB

ChopmupoBaHHOCTE ~ YMEHUH  OOBSCHATH  XapakTep  CMEHICHHS
XUMHUYECKOTO DPABHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO BO3ACHCTBHUS
(mpuniun Jle HlaTtensbe)

OO011ast 1 HeOpraHMu4YecKasi XuMHs

ChopMUpOBaHHOCTh YMEHHMH pacKpbIBaTh cMbIcH lleprogmueckoro
3akoHa /.M. MenaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTENIBHYIO U TPOTHOCTUYECKYIO (DYHKIIUU

ChopmupoBaHHOCT, yYMEHHI XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX 3JIeMeHTOB 1—4 nepuonos [leproanyueckoil cucTeMbl
xuMuueckux dneMenToB J[.M. MenneneeBa, HCTIONB3Ysl OHATHUS «S-, p-, d-
AIIEKTPOHHBIE ~ OPOUTANINY», «IHEPreTHUECKUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKUX OJJIEMEHTOB U HUX
COEMHEHUN 10 mnepuomamM U rpynmnaMm Ilepuoandeckoi CHUCTEMBI
XUMHUYECKUX 3neMeHToB J[.1. MenaeneeBa

CchopMuUpOBaHHOCTh YMEHMH XapaKTepu30BaTh (OMHCHIBaTh) oOOLIME
XMMHYECKHE CBOWCTBA HEOPTraHMUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEPXKAAaTh  CYIIECTBOBAaHHE  TEHETUYECKOW  CBS3HM  MEXKAY
HEOPTraHUYECKUMHU BEIIECTBAMHU C TIOMOIIIBIO ypaBHEHHI
COOTBETCTBYOIINX XUMUYECKUX PEAKIHIA

CchopMUpOBaHHOCTb ~ yMEHHUH  YCTaHAaBIUBATb IIPUHAJIEKHOCTD
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy
(rpynme) coenMHEHWH (MPOCThIE BELIECTBA — METAUIbl U HEMETaJUlbl,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHbIE THIPOKCHUIBI, COJIH)

CchopMuUpOBaHHOCTh YMEHHI UCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JUISI
COCTaBJIEHUS] (OPMyJT BELIECTB M YPAaBHEHUH XHUMHMYECKHX peakLui,
cuctemarnueckyro HoMmeHkiatypy (IUPAC) u TpuBHManbHblE Ha3BaHMS
OTJENIbHBIX HEOPraHMYEeCKHX BeIIEeCTB (yrapHbI TIa3, yIJeKHCIbId Tras,
aMMuaK, raméHas U3BeCTh, Heralu€Hasi U3BECTh, IUThEBAs COfa, MMUPUT U

JIpyrHe)

CdopMUpOBaHHOCT, YMEHHMM XapaKTEpH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB,
MOJATBEPXK/IAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBS3H  MEXIY
HCOPTraHNYCCKUMU BeIIeCTBaAaMun C IIOMOIIIBIO ypaBHeHI/II\/'I
COOTBETCTBYIOIINX XUMUYCCKHX PEaKITHH

ChopmupoBaHHOCT, YMEHHU TUTAHUPOBATh W BBHIMONHITH XUMHUYCCKHMA
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3.4

3.5

HKCHEPUMEHT (pas3jIoKeHHEe MEepOKCHJIAa BOAOPOAAa B MPUCYTCTBUHU
KaTaJln3aTopa, OIpPEJCIIEHUE CpPeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHMBEpPCAJIBHOIO HHAMKATOpAa, BIMSHHE pPAa3IMUYHbIX (DAKTOpOB Ha
CKOPOCTh ~ XMMMYECKOM  peaklMM, peakIud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKLIMU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI, pELICHHE OHKCIEPUMEHTAJbHBIX 3aJad M0 TeMaM
«Metamie» u «Hemerannsl») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0e30MmacHOCTH IpH OOpalleHMH ¢ BeulecTBaMM U J1a0OpaTOPHBIM
000pyI0OBaHHEM; MPEACTABIATh PE3yJIbTaThl XUMUYECKOTO 3KCIIEPUMEHTa
B (QopMe 3amMcH  ypaBHEHHH  COOTBETCTBYIOIIMX  pEaKIUi |
(GopMyIMpOBaTh BBIBOJBI HA OCHOBE ITHX PE3yJIbTATOB

CoopMupoBaHHOCT,  yMEHHMH  cOOMIOgaTh  MpaBWiIa  MOJIB30BAHUS
XMMHUYECKOH ToCynoi M 1abopaTOpHBIM OOOpYJOBaHHUEM, a TaKxKe
npaBuiia OOpALICHHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIHSIMU I10
BBINOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB

ChopMupoBaHHOCTh YMEHHMI XapaKTE€pHU30BaTh XHMHUYECKHUE IPOIECCHI,
JEeKaIUe B OCHOBE IPOMBIIUICHHOTO IIOJIYYEHHs CEPHOM KHUCIIOTHI,
aMMMaKka, a TakXke CQOPMHUPOBAHHOCTh NPEICTaBICHUNA 00 00mux
Hay4YHbIX NPUHIUNAX M HKOJOTHYECKUX MpobjIeMax XHUMHUYECKOro
IIPOM3BOJICTBA

XUMHS U KU3Hb. PacuéThl

ChopMUpPOBaHHOCTb IPEJCTABIEHUH O XHMMHYECKOH COCTaBIAIOLICH
€CTECTBEHHOHAYYHOW KapTUHbI MUpA, POJIM XMMUHU B MO3HAHUM SIBJICHUM
OpUpozbl, B (OPMHUPOBAHUM MBIIICHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIBPHOW  TI'PaMOTHOCTH,  HEOOXOIMMOM  JUIsl  pelleHus
IPAaKTUYECKUX 3aad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM cperie

ChopMUpOBaHHOCTh YMEHMH KPUTHYECKH AHAIM3HPOBATH XMUMUYECKYIO
MH(POPMALIMIO, MOIy4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAcCCOBOM
KOMMYHHMKaIH, ceTb IHTEpHET U 1pyrue)

ChopmupoBaHHOCT, YMEHHUW  COONIONATh TpaBUia  SKOJIOTHYECKH
11eJ1IecO00pa3HOr0 MOBECHHS B OBITY W TPYJOBOW ACSTEIBHOCTH B IEISAX
COXPAHEHHUS CBOETO 37I0POBbS M OKPY KAIOIIEH MPUPOTHON CPEIbI

OCOSHaBaTL OITAaCHOCTDb BO3HeﬁCTBHH Ha KHUBBIC OpI‘aHI/ISMLI
onpeAeIEHHbIX BEMIECTB, TOHMMas cMmbica noka3arens [1JIK, noscuate Ha
npUMepax CHocoObl YMEHBIIEHHS W MPEJOTBPALICHUS HX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YE€JIOBEKa

ChopMupOBaHHOCTh YMEHHUH MPOBOANUTH BBIYUCICHHS C MCIIOJIE30BAaHHEM
HOHSTHSL «MaccoBasi JIOJISl BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOLICHUI
ra3oB IPH XUMUYECKUX PEaKIUIX, MACCHl BEIIECTBA WIH 00bEMA Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce HIM O0BEMY OJHOTO W3
YYaCTBYIOIMX B PEAKIMH BEHIECTB, TEIUIOBOro 3(QeKTa peakiud Ha
OCHOBE 3aKOHOB COXPAaHEHHMsS MacChl BEUIECTB, INPEBpPAIICHHUS |
COXpaHEHHsI SHEPTHU
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS
TeopeTnyeckrue OCHOBBI OPraHUYECKON XUMHUH

[Ipenmer opranuyeckoil XuMuu: €€ BO3HMKHOBEHHE, pa3BUTHE W 3HAYCHHE B
MOJIYUCHUHN HOBBIX BCHICCTB W MATCPUATIOB. TeopI/I}I CTPOCHUA OPraHUYCCKHUX
coenquHennii A.M. byTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CrpyktypHble (opMysibl OpraHMYeCKHX BellecTB. ['omosorus, u3oMepws.
XuMudeckasi CBA3b B OPraHMYECKUX COCTUHEHHUSIX — OJWHAPHBIE U KpaTHBIC CBS3H.
[IpencraBnenne o kaccu(pUKauy OPraHMYECKUX BEIIECTB

Homenknarypa opraHMueckux COEAMHEHUN (cHCTeMaTHYecKas) UM TpUBHAJIbHBIE
Ha3BaHUs BaKHEHIIUX MpeCTaBUTENEH KI1acCOB OPraHUYECKHX BEILECTB

Yrnesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUM psif. MeTaH U 3TaH — ImpocTernme
NPEICTaBUTENN aJKaHOB: (U3MUYECKHE U XUMHUECKHME CBOWCTBA (peakuuu
3aMellEeHUs] U TOPEHUs ), HAaXOXKACHHUE B IPUPO/IE, IOTyUEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKHH pPAA. OTWIEH W MPONWICH —
MPOCTEHIINE TPEACTABUTEIN AQIKCHOB: (HU3WYECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuu  THUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUd, OKUCICHHUS H
HOJII/IMepI/BaI_II/II/I), TOJIYUCHHUC U TPUMCHCHUC

Ankanuensl: Oytamuen-1,3 u wmerunOyramuen-1,3: crpoeHue, BakHEHIInE
XMMHYECKHE CBOMcTBa (peakuus nonuMepusanuu). [lomyueHne CHHTETHYECKOTrO
KaydyKa U Pe3uHbI

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUN psil. ALCTUIEH —
MPOCTEHIINKA TMPEeACTaBUTENb QJKHUHOB: COCTaB, CTPOEHHE, (PU3MUECKHE U
XMMHUYECKHE CBOMCTBAa (peaklMM THAPUPOBAHHUS, T'aJIOT€HUPOBAHUS, TUApATAlUH,
TOpPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE

Apensbl. benzon: cocras, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peaKIuu
TaJIOTEHUPOBAHUSA W HUTPOBAHMS), MOJIY4YEHHE W TpUMEHeHue. Tonyoid: cocCTas,
CTpoeHHue, (hU3MYecKHMe W XUMHUYECKHE CBOMCTBA (peakiuyl TaJIOTEHHPOBAHUS |
HUTPOBaHUs), TONyYeHHUE W TMpUMEeHeHHe. TOKCHUYHOCTh apeHoB. [ eHeTHueckas
CBA3b MCXKAY YIJIEBOAOPOJaMU, MMPUHAJIC)KAIIMMUA K pa3JIMIHBIM KJIaCCaM

[IpupoaHble UCTOYHUKHU YIIIeBOIOpOJOB. [IpupoaHbIil Ta3 W MOMyTHBIE HE(TIHbBIE
ra3el. Hedptpr m e€ mpoumcxoxknenue. CrocoObl mepepaOOTKH HEPTH: TEpEeroHka,
KPEKUHT (TePMHUYECKHUH, KaTaluTU4ecKuil), muponu3. IIponykTsl mnepepaboTKu
He(TH, UX NPUMEHEHUE B NPOMBIIUICHHOCTH U B ObITy. KameHHBIH yrome u
MIPOAYKTHI €T0 nepepadboTKu

Kucnoponacoaepkaiiue opraHu4eckue CoeAMHEHUS

HpeI[CHBHbIe OJHOATOMHBIC CHI/IpTI:I. MeTaHOJI " DTAHOJI: CTpOGHI/Ie, (1)I/I3I/I‘-IGCKI/I6 )41
XUMUYECKHE CBOWCTBA (pEaklMM ¢ aKTHBHBIMH METaJIaMH, TaJIOT€HOBOJOPOJaMH,
rOpeHue), MpUMEHEHHE. BomopoaHble CBS3U MEXKIY MOJIEKYyJIaMH CIIMPTOB.
JlelicTBMe MeTaHOJA U ATAaHOJIA HA OPraHU3M YeJoBeKa. MHOroaTOMHBIE CHUPTHI.
OTWIEGHTIMKOIb W TIHMIEPHH: CTpOeHHE, (DU3MYecKHMe M XUMHUYECKHE CBOWCTBA
(B3amMoOIeliCTBHE CO IICJIOYHBIMH METaJIaMH, Ka4deCTBEHHAs peakius Ha
MHOTOaTOMHBbIE crmupThl). JlelicTBue Ha opraHu3M 4yenoBeka. [IpumeHeHHe
FJ'II/IHGPI/IHa 1 OTUJICHTJIUKOJIS
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1.1

1.2

deHON: CTPOCHUE MOJICKYJIbI, (PU3HUECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTD
¢denona. [lpumenenne penona

Anbnerunpl ¥ KeToHbl. DOpMambAerull, alueTanbAeTHI: CTpOeHHue, (u3NdYecKue U
XMMHYECKHE CBOMICTBa (pEeakLUUU OKHUCIEHHUS U BOCCTAaHOBJIEHMS, KadeCTBEHHbBIE
peakuun), NoJly4eHue U IpUMEHEHUE

OHOOCHOBHBIE TpeJieNibHbIe KapOOHOBbIE KHCIOTHL. MypaBbHHAs U yKCycCHas
KHCJIOTBI: CTpoeHHue, QU3MYECKHEe U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00mIME IS
KJIacca KUCIOT, Peakius dTepUpHUKaINN), TToJlydeHHe U npuMeHeHne. CTeapruHoBas
Y OJICMHOBAs! KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MbLIa KaKk
COJIN BBICHIUX Kap60HOBI:IX KHCJIOT, UX MOIOIICC ,Z[ef/'ICTBHe

Crnoxsble 3¢upbl Kak NPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. 'maponus xupos. Ilpumenenue >xupoB. buonormueckas posb
KHUPOB

VYrneBoapl: cocTaB, Kiaccu(UKalus YrieBOJOB (MOHO-, TU- U TOJHCaXapH]bl).
['moko3a — mpocteilmnii MOHOcaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢u3nyeckue U XUMHUYECKUe CBOMCTBa (B3aumopeiictBue ¢ ruapoxkcugom meau(ll),
OKHCJIEHHE aMMHaYHBbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBneHue, OpoxeHue
[JIIOKO3bI), HAaXOXJIEHWE B MpUpPOJAE, NpPUMEHEHHEe, OMOJIOTHYEcKas poJlb.
®orocunre3. Ppykroza Kak H30Mep TJIOKO3bl. Kpaxman M uemnongo3a Kak
npupoaHble nonumepbl. CTpoeHue KpaxMana | Le/unrono3bl. dusmdeckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (THIpOoJIn3, KaUeCTBEHHAs peaKkus C HOJOM)

A3oTcozeprkale OpraHn4eckue COeqMHEHUS

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuveckue coenuHeHus. Dunueckue u
XMMHYECKHE CBOWMCTBa aMHHOKHCIOT (Ha NpuMepe TINMIuHA). buomornyeckoe
3HaUEHUE aMMHOKUCIIOT. [lenTu bl

benku kak npupoHbIE BEICOKOMOJIEKYJISIpHbIE coenHeHus. [lepBuuHas, BTopu4Has
U TpeTH4yHass CTpyKTypa OenkoB. XHUMHMUYECKHE CBOICTBa OEIKOB: THAPOJIU3,
JIeHaTypalys, KaYeCTBEHHbIE peaKIu Ha OeIKu

BBICOKOMOJ'ICKy.]'ISIpHBIC COCIUMHCHUA

OCHOBHBIE TIOHATHA XHUMHUH BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHeHI/Iﬁl MOHOMCD,
IOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHBL IMOJIMMEPHU3AlNH, CPCAHAA MOJICKYJIApPHAA
macca. OCHOBHBIC MCTOABbI CHUHTE3a BBICOKOMOJICKYJISPHBIX COCI[I/IHCHI/Iﬁ —
moJIMMEpur3alAa U NOJUKOHICHCALIA

SKCI'IepI/IMeHTaJII)HLIe MCETObI HU3Yy4YCHUA BCIICCTB u nux HpeBpaHICHI/IfIZ
O3HaKOMIJICHUEC C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC,
Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KayuyKa 1 PE3UHbI

11 KJIACC

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Teopernueckre OCHOBbI XUMHUH

XUMHYECKUN 3JIeMEHT. AToM. Sapo aToma, M30TOMNBI. DJIEKTPOHHAs 000JO0YKa.
DHepreTu4yecKkue YpOBHH, MOAYPOBHHU. ATOMHBIE OpOUTANH, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pacTlpeneseHUusT JICKTPOHOB TO OpOUTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(PUTYpAIIHs aTOMOB

[lepuonnueckuii 3axkoH U llepuommueckas cucremMa XxumMuyeckux sneMeHtoB .M.
MenpneneeBa. CBsi3b TNEpPUOIUYECKOTO0 3akoHa U lleprogudeckoil cucCTEMBbI
XuMHueckux dseMeHToB J[.M. Menneneesa ¢ COBpEMEHHOM TEOpPUEH CTPOCHUS
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aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHSI CBOMCTB XHMHUUYECKHX DJIEMEHTOB H
06pa3yeMblx HMHU TPOCTBIX M CJIOXKHBIX BCHICCTB IO TIpylmnaM MW IICPHOJaM.
3HayeHue NEpUOANYCCKOIr0 3aKOHAa B pA3BUTHHU HAYKH

Crtpoenue BemiecTBa. XUMHUYECKas CBA3b. BUIbI XMMUYECKON CBSI3HM (KOBaJIGHTHAS
HEMoJISIpHas W TOJSpHAsl, WOHHAS, MeTaJndeckas). MIOHbI: KaTMOHBI U aHWOHBI.
MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBsI3U (OOMEHHBIN U JIOHOPHO-
akuenTopHseIil). Bogopoanas cBs3b

BanenTHOoCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA
cocTaBa BeIECTBA. THIBI KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUMNA KpUCTATU4Yeckol peméTku. [IoHsATHE 0 AMCIEepPCHBIX CHCTEMax.
HctunHbBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 10Ji BEIIeCTBa B pacTBOpE

Knaccudukanuss Heopranmdeckux coenvHeHWd. HomeHkIaTypa HeOpraHHYeCKHX
BELIECCTB

Xumnueckas peakius. Kiaccupukanys XUMUYECKUX PeakUii B HEOPraHMUECKOH U
OpraHMYECKON XMMHH. 3aKOH COXpPAHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHUS U
MIPEBpAILEeHHs SHEPIUU IPU XUMUYECKUX PEaKIHsIX

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

O6parumble peaknuu. XHUMHYECKOe paBHOBecwe. DakTOpbl, BIUAIONIME HA
COCTOsIHME XUMHUYecKOoro pasHosecus. [Ipunnun Jle Ilarense

DnexTponuTryeckas auccouuarys. CHUabHbIE U cadbie 21eKTpoauThl. Cpeaa BOAHBIX
PAcTBOPOB BEIIECTB: KKCIIAs, HEUTpaJIbHAs, IIIeJI0uHast. Peakiium HoHHOTro oOMeHa

OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINH
Heoprannueckas xumust

Hemeramnel. Ilomoxkenne HemeTamioB B [lepuonndeckoil cucTeMe XHMHYECKUX
anementoB [I.VMI. MenneneeBa u OCOOEHHOCTHM CTpoeHHUsi atomoB. Duszmueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAIOB (HAa MpUMEpe KUCIOPOJa, CEphl,
docdopa u yrneposa)

XWMHYECKUE CBOMCTBA BAKHEHUIIINX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, hochopa,
yIaepoaa U KpEeMHUs) M UX COCTUHEHUH (OKCHUIOB, KHCIOPOACOACPKAMIUX KUCIOT,
BOJOPOAHBIX coenuHeHui). [IpuMeHeHHe BaKHEWIIUX HEMETAUIOB H  UX
COCIUHCHUI

Meramnsl.  [lonoxxenne MeramwioB B Ilepuonnueckoil cucreMe XHMHUYECKUX
anementoB J[.U. MengeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0UYEK
aToMOB MeTaiioB. OO0mue ¢u3nueckue cBoiicTBa MeTauioB. CIUTaBbl METAIIOB.
DIIEKTPOXUMHUYECKUH Psij HANIPSYKEHUI METaJJIOB

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KaJIUid, KaJblUi, MarHui,
ANMIOMUHHM, LHUHK, XpOM, Xele30, Melb) W uX coeAuHeHud. OOmue crnocoObl
nosryueHus: MetauioB. [I[puMeHeHne MeTaJisioB B OBITY M TEXHUKE

'eneTnyeckass CBS3b HEOPTraHUYECKUX BEIIECTB, MPUHAUICKANIUX K Pa3IUYHBIM
KJ1accam

XUMHS U )KU3Hb

Poner xumum B oOOECr€YeHHUH DKOJIOTHYECKOW, HSHEPreTHMUECKOM W THUIICBOM
0€30MacHOCTH, Pa3BUTUX MEOUIMHBL. [lOHATHE O HAYYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKLINM

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIILICHHOTO TOJyYCHHS
BOXHEHIIMX BEIIECTB. YenoBEeK B MHUPE BELIECTB M MaTEPUAJIOB: BAKHEMIIUE
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CTpOUTENbHbIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepUaibl, KpPaCKH, CTEKIIO,
KepaMI/IKa, MaTepI/IaJ'IBI JJIA E)J'IGKTpOHI/IKI/I, HaHOMaTepI/IaJ'H)I, OpFaHI/I‘IGCKI/Ie nu
MUHEpaJIbHBIE yA00peHus

XuMHsT ®W  370pPOBhE UEJOBEKAa: TMpaBWJIa HCIIOJB30BAHUSA JICKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MaCHOTO MCIOIB30BaHUS MPENapaToB OBITOBON XUMHUU B
MOBCEIHEBHOMN KU3HU
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