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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XUMHUM Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «OO6 obpazoBanun B Poccuiickoit Deneparumy,
TpeOOBaHMIl K pe3ynbTataM OCBOCHHs (eaepanbHON 00pa30BaTENbHON MPOrpaMMbl CPETHETO OOIIETO
obpazoBanus (POII COO), npeacraBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM 00pPa30BaTEbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenomaBaHusi y4yeOHOro mpeamera «XUMHUS» B
oOpa3oBaTenbHBIX Oopranu3anuax Poccuiickoit @enepaiuy, pealn3yomnuXx OCHOBHBIE 00pa3oBaTeIbHbIC
IIPOrpamMMbl, U OCHOBHBIX MOJ0KeHUH «CTpareruu pa3Buths BocnuTaHus B Poccuiickoit @enepannn Ha
nepuoa 1o 2025 rona» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJ0B K pa3paboTke MporpaMMbl MO XUMHH, K OMpEIesieHHI0 oOmieil cTpareruu
00ydeHUs, BOCTIUTAHUS U PA3BUTHS, O0YJIAIOIIUXCS CPEICTBAMHU yUeOHOTO mpeamera « Xumus» s 10—
11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KoHIENTyanbHble monoxkenus OI'OC COO o
B3aWMOOOYCIIOBIIEHHOCTH IIeNIeH, COAep)KaHus, pPe3yNbTaTOB OOy4YeHHS W TpeOOBaHWH K YPOBHIO
MOJITOTOBKHU BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHHE, MOJyYaeMOE BBITYCKHHKAMHU 00Ie00pa3oBaTebHON OpTraHU3AIHH,
SIBJIIETCS HEOTHEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIUM 3TAIoOM
peanM3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILIUX LIETOCTHON
CUCTEeME XHMHUYECKOr0 00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs T[O3HAHHSA 3aKOHOB MPHUPOJIBI,
(hopMUPOBaHHS MUPOBO33PEHUS U OOIICH KyJIbTYypPhl YEIIOBEKA, a TAKXKE IKOJIOTUICCKH 0OOCHOBAHHOTO
OTHOIIIEHUST K CBOEMY 3I0pPOBbIO M TMPUPOAHOU cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
00ydaromuxcsi Ha YpPOBHE CPEHETO OOIIEro 00pa30BaHUs CPEICTBAMHU YUEOHOTO TpeaMeTa « XUMUs),
coJiep’KaHue U MOCTPOEHUE KOTOPOTO ONpPEAENeHbI B TPOrpaMMe M0 XUMHUH C YUETOM CeU(PUKU HAYKH
XUMUH, ¢€ 3HaYCHHUS B TIO3HAHHWH TPUPOJBI U B MaTepUaTbHOW JKU3HH OOIIECTBA, a TaKKe C YIETOM
o0IIMX 1eNel U MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEHEro OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHUSI KaK JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyl0 pojb B COBPEMEHHOM
UBWIM3AIMKA, B CO3JaHUU HOBOM 0a3bl MaTepuanbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIAQJ B
(hopMHpOBaHHE PALIMOHANIBHOIO HAYYHOTO MBIIIJICHHUS, B CO3[JaHUE IIEJIOCTHOTO MpEACTaBlIeHUs 00
OKpY’KaloIIeM MHpe KakK O €JMHCTBE MPHUPOJIBI U YEIOBEKa, KOTOpoe (OpMUPYETCsi B XUMUHU Ha OCHOBE
MOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHUEM
BEIIIECTB, UX CBOWCTBAMHU M BO3MOYKHBIMH 00JIaCTSIMU PUMECHCHHSI.

TecHo B3auMOAEWCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHs CTaja HEOTheMIIEMOI
YaCThI0O MUPOBOU KYJBTYPBI, HECOOXOJUMBIM YCJIOBHEM YCIICUIHOTO TPYyJa M KU3HU KaXIOTO WICHA
obmectBa. CoBpeMeHHas XHWMHUSA Kak Hayka CoO3uJaTelbHas, KaK HayKa BBICOKUX TEXHOJIOTUH
HampaBJieHa Ha pPEUIeHHE TII00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYECKOH, MUIIEBOM, IKOIOrHYECKOi 0€30MacCHOCTH U OXPaHbl 310POBbSL.

B cooTBeTCTBUM ¢ OOMIUMU LEISIMHA ¥ IPUHIIMIIAMU CPEIHETO OOIIeTr0 00pa30BaHMsI COJEPKaHUE
npeamera «Xumusi» (10—11 kmacchl, 0a30BBI YPOBEHb M3YyUCHHSI) OPHCHTHPOBAHO MPEHMYIIIECTBEHHO
Ha  OOMNICKYJNbTYpHYIO  TIOJATOTOBKY  OOyYaromuxcs, HEOOXOIUMYH0 UM I  BBIPaOOTKHU
MHUPOBO33PEHYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMa, MPOJIOJDKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiiolmiuMu peaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHUS») U
«OOmass U HEOopraHW4YecKas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJACPKAHHS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HayKd: CHUCTeMa 3HAHHMM IO HEOPraHMYeCKOW XMMHU (C BKJIIOYEHHMEM 3HAHUU U3
o0mmell XuMHHM) M OpraHuveckoil xumuu. PopMHpOBaHHE NAHHON CHUCTEMBl 3HAHWU TMPH U3yYCHHUH
npeaMeTa o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX
MOHATHI, 3aKOHOB ¥ TEOPUI XUMUH.

CtpykTtypa coaepxanus KypcoB — «Oprannueckast XuMus» u «O011ast 1 HEOPraHUYECKask XUMHUS)
chopMUpOBaHa B MporpaMMe MO XHMMHUU Ha OCHOBE CHCTEMHOr0 MOJAXOAa K H3YYEHHMIO Y4eOHOro
Matepuana U OOYCJIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHMHA Ha OIpeaeTIEHHBIX
TEOPETUUECKHUX YpPOBHSX. Tak, B Kypce OpraHMYecKOl XMMUHU BEIIECTBA PaCCMATPUBAIOTCS HA YPOBHE

KJIaCCHYECKOMU TEOpHUU CTPOCHUA OPIraHUYCCKUX COGHHHGHHﬁ, a TAKKC Ha YPOBHC CTCPCOXUMHUYCCKUX U
OJICKTPOHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 CTPOCHHU BCUICCTB. CBCI[GHI/I)I 00 HN3Yy4aCMbIX B KYpCC BCHICCTBAX



JTAIOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHeHui. B kypce
OpPraHUYECKOM XUMHM IIOJy4alOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro
o0Opa3oBaHMs IEpBOHAYANIbHBIE TPEJCTABICHUS O XUMUUECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOHN pEeaKlnu.

[Tox HOBBIM yTIIOM 3peHUs B mpeaMeTre «XuMush 0a30BOT0 YPOBHS pacCMaTpHUBAETCS U3yUEHHBIN
Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHMUs TEOPETHUECKUN MaTepral U (PaKTOIOTHYECKHE CBECHHUS O
BEIIECTBaX U XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas U HeOpraHueckas XUMHsD
o0y4aromuMcsi IPEJOCTaBIAETCS BO3MOXKHOCTb OCO3HaTh 3HAYEHHME IEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJIOTMYECKUX TO3HIMMA, TIyOKe MOHATh HCTOPUYECKOE H3MEHEHUE
(GyHKITUH 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIONICH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXHEHMIIMX BEUIECTBAaX, UX COCTABE, CTPOCHUM, CBOMCTBAX M
IPUMEHEHUH, a TaKKE€ O XHMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX HPOTEKaHUs
nonoaHsiercsa B Kypcax 10 u 11 kaccoB anemMeHTamMu coiepKaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHUECKUI 1
OPUKIIAJHOW XapakTep. OTH 3HAHMS CIHOCOOCTBYIOT IMOHHMMAHUIO B3aMMOCBSI3M XUMUU C JPYTHMHU
HayKaMH, PACKPBIBAIOT €€ pPOJb B IO3HABATEIbHOM M NPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHUS K IPOLIECCY TBOPUECTBA B O0JACTH TEOPUU U MPAKTHUECKHUX
NPUIIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OpPHUEHTUPOBATHCA B OOMIECTBEHHO U JIMYHOCTHO
3HAYMMBIX Po0JIeMax, CBA3aHHBIX C XMMHUEH, KPUTHUECKH OCMBICIIMBATh HH(POPMAITUIO 1 TPUMEHSTH €€
JUIsl TIONOJIHEHMSI 3HAHWM, PEIICHUs UHTEJUIEKTYyalbHbIX M HKCIIEPUMEHTAJIbHBIX HCCIEI0BATEIbCKUX
3agad. B nienom conepxanne yueOHOTo mpeamera « XUMUs JaHHOTO YPOBHS U3yUYCHHS OPUEHTHPOBAHO
Ha (hopMUpOBaHKE Y 00YYAIONINXCS MUPOBO33PEHUECKON OCHOBHI JUI MOHUMaHUs punocodckux uae,
TaKUX KaK: MaTepUajbHOE €IUHCTBO HEOPraHMYECKOTr0 M OPraHMYECKOro MHUpPa, O0YCIOBIEHHOCTH
CBOMCTB BEIIECTB MX COCTaBOM U CTPOCHHUEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUUW MYyTEM
SKCIIEPUMEHTa U PEIIEHUs [POTUBOPEYUN MEXIy HOBBIMU (aKTaMH U TEOPETHUYECKUMHU
NPEINOChUIKAMHU, OCO3HAHWE POJIM XUMHUU B PELICHUH SKOJIOTMYECKUX MpoOsieM, a Takxke MmpodiieM
cOepeKEeHUs] SHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnane pemieHus 3a7ad BOCHUTAHMS, PA3BUTUS U COIMAIM3ANNUA OOYYArOMIMXCS TPUHSATHIC
MpOrpaMMoOil 1O XUMHUU TOAXOAbl K OIpENeJeHUIO COAEpX aHWs U TIOCTPOEHHUs IpeaMmeTa
peaycMaTpuBaOT (OPMHUPOBAHUE YHUBEPCANbHBIX YUEOHBIX IEHCTBHUHA, MMEIONMX 0a30BOe 3HAUCHHE
JUIS pa3JIUYHBIX BUJIOB JESTENbHOCTU: pElIeHUs Mpo0ieM, MOUCKa, aHaJIu3a U 00paboTKH HHPOpMAIHH,
HEOOXOJUMBIX ISl TNPHOOPETeHHs OMNbITa MPAKTUYECKOH M HCCIIENOBATENbCKON J1eATeNbHOCTH,
3aHUMAIOIEN BaXKHOE MECTO B TO3HAHUH XUMUH.

B mpakTuke mpernonaBaHus XMMHUU KaK HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, TaK U Ha
YpOBHE CpeAHero oo1ero o0pa3oBaHUs, IPU ONPEAEIECHUU COAEpPKATeIbHOM XapaKTepUCTHKHU Lieeit
U3y4EHMs] TpEeAMETa HalpaBICHUEM IIE€PBOCTENIEHHOW 3HAYMMOCTH TPAAMIMOHHO TPU3HAETCS
(hopMHpOBaHHE OCHOB XMMHUYECKOIN HAayKH Kak 00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUECKOM
JEATEIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOINYECKON TOUKH
3peHus TAaKOM MOAX0J1 K OMPEIENICHHUIO LIeIel n3ydeHUsl TPeAMETa SBISETCS BIIOJIHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHsI TTABHBIMU LIETISIMU U3YYCHUsS MpeaMeTra « XUMHUsS» Ha 0a30BOM
ypoBae (10 —11 ki1.) sBASIIOTCSL:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUN KaK BaKHEHIICH COCTABISAIONICH €CTECTBCHHO-
HAyYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JiekaT KIIOYEBbIE MOHSITHS, (PyHIaMEHTaIbHbIC
3aKOHBI U TEOPHUH XHMHH, OCBOEHHE S3blKa HAyKH, YCBOCHHE M IIOHMMaHHE CYIIHOCTU
JOCTYIHBIX O00OOIIEHUH MHUPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C HCTOpPHEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (QopmupoBaHME U pPA3BUTHE MPEACTABICHUI O HAy4YHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKHX pPEaKUui, HeOOXOAUMBIX i MPUOOpETEeHUs] YMEHHH OpUEHTHPOBATHCS B MHpE
BEIIECTB M XHMHMYECKUX SBJICHUM, HMEKOIIMX MECTO B IMPHUPOAE, B IPAKTUYECKOW H
MMOBCEAHEBHOM KU3HHU,

® pa3BHTHE YMEHUH M CHOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOJIOJACHHEM W OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBHII 0€30MaCHOTO 00paIeHUs C BEIIECTBAMU.
Hapsimy ¢ otum, conepkarenbHas XapakTEepHCTHKA IeNled W 3aJad W3y4YeHHs TNpeaMmeTa B
HpOl"paMMC 110 XUMHUN YTOLIHeHa nu CKOppCKTHpOBaHa B COOTBCTCTBHHU C HOBBIMU HpI/IopI/ITCTaMI/I B
CUCTeMe cpeaHero obmero oOpasoBanus. CerogHs B MpemnofaBaHUM XUMHH B OONbIIEH CTerneHU



OTHAETCS MPEANOYTECHUE NPAKTUYECKOH KOMIIOHEHTE cojiepkaHus OOydeHMs, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIITYCKHHMKA 00IIe00pa3oBaTelbHON OpraHW3aluy, BIAJCIONIET0 HE Ha0OpOM 3HAHMM, a
(YHKIIMOHATIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHMSIMU aKTHBHOTO NOJY4YE€HUs 3HAHUU U
MPUMEHEHHS UX B PEATbHOM KU3HU JUTS PEIICHHUS TPAKTUYECKHX 3a/1a4.

B cBA3u ¢ 3TUM Ipu n3ydeHUM npeaMeTra «XUMHA» JTOMHUHUPYIOIIEE 3HAYeHUE MPUOOPETaroT
TaKue LEIH U 33/1a4H, KaK:

ajanTanus oOydvaroIiuxcs K YCJIOBUSAM JIMHAMMYHO pa3BHUBAIOLIErocs MUpa, (popMupoBaHHe
WHTEJUIEKTYyallbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  €caMOOOpa3oBaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPHHATUIO TPAaMOTHBIX pPEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTyalMsX,
CBSI3aHHBIX C BEIIECTBAMU U MX PUMECHEHUEM;

(dopmHpoBaHHE y OOYYAIOLIMXCS KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), MMEIOIINUX
YHHUBEPCAJIbHOE 3HAUCHUE JIUIsl PA3IMYHBIX BHJIOB JCATEILHOCTH: PEUICHUs TPOOIeM, MTOUCKA, aHATTN3a U
00paboTKK MH(POPMALINU, HEOOXOAUMBIX Il IPUOOPETEHUs OIbITA AEATEIbHOCTH, KOTOpask 3aHUMAET
Ba)XHOE MECTO B INMO3HAHWW XMMHUH, a TaKXe JUIsl OIEHKH C IMO3UIMHA HKOJIOTHYECKON 0e301macHOCTH
XapakTepa BJIMSHUS BELECTB U XUMUUECKUX MIPOLIECCOB Ha OPraHU3M YeJI0BEKa U MIPUPOHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0yyaroImuxcs: CoCOOHOCTH CaMOCTOSATENIBHO MPUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBUU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIIOJIB30BAaTh COBPEMEHHbIE WH()OPMALMOHHBIC TEXHOJOTUU IS
IIOMCKA M aHAJIN3a y4eOHOM U Hay4YHO-IIOMYJIIPHON MH(OPMAIIMK XMMHUYECKOTO COEepP KAHNUS;

(dbopMHUpOBaHHE W DPA3BUTHE y OOYYAIOIIUXCS ACCOLMATHBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOJII0/1aTeNIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOUMBbI, B YACTHOCTH, IIPU
TUITAHUPOBAHUH M TPOBEICHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Y OOyyaromuxcst yOexIEHHOCTH B I'yMaHMCTHYECKON HAmpaBICHHOCTH XUMUH, €€
BO)XHOHM POJIM B PEUICHUWHU TIIOOATBHBIX MPOOJIEM PAalMOHAIBHOTO MPHPOIOIIONB30BAHMS, TTOTIOTHEHUS
SHEPreTUYECKUX PECYpCOB M COXPAHEHUS NPUPOJHOTO pPaBHOBECHs, OCO3HAHUS HEOOXOAMMOCTHU
OepeKHOT0 OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKe MPHUOOPETSHHUS OTBITA HCIIOIB30BAHHUS
HOJIYYEHHBIX 3HAHUU I NPUHATUSA TPAMOTHBIX PEIEHUH B CUTYalUsX, CBA3AHHBIX C XUMHUYECKUMHU
SIBJICHUSIMH.

B yuebHOoM miaHe cpesiHero oouero oopa3zoBaHus npeamMer «XuMus» 6a30BOro ypoBHsS BXOAUT B
COCTaB IpeMeTHOM 001acTi « EcTeCTBEHHO-HAYUHbIE TIPEMETHD.

OO1w1ee yucao 4acoB, OTBEAEHHBIX AJIS U3YUYEHUs XUMUH, Ha 0A30BOM YpOBHE CPEIHEro 0O0ILero
oOpa3zoBaHusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kiacce — 34 yaca (1
4ac B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTudeckne 0CHOBbI OPraHUYeCKOH XUMHUHU

Hpe[[MCT OpFElHH‘-IGCKOfI XUMHH: €€ BO3HHUKHOBCHUC, paSBI/ITI/Ie 1 3HAYCHHUC B HOJ'Iy‘IeHI/II/I
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opranndeckux coeannenuii A. M. bytneposa,
e€ OocHOBHbIE MOJIOKEeHUSA. CTpyKTypHbIe (OPMYJIBI OpPraHWYECKUX BellecTB. ['omororus,
n3oMepust. XuMudeckas CBsI3b B OpraHMUECKUX COSTUHEHHSIX — OAMHAPHBIEC U KPATHBIE CBS3U.

[IpeacraBnenne o0  KiIaccHpUKAIMK  OpraHWYecKUxX  BemiecTB.  HomeHkiatypa
OpPraHMYECKUX COCOUHEHHH (cucTeMaTHYecKas) W TpPUBUAIBHBIC HA3BaHMs BaKHEHUIIUX
MIPEACTABUTENCH KIACCOB OPTraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOJIbl M3yUYEHHsI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3amMu OpraHUvecKHX BEIICCTB W MaTepUAIAMH HA WX OCHOBE, MOJCIUPOBAHUE MOJICKYII
OPraHMYECKUX BEIIECTB, HAONIOJIEHHE U OMHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAILCHUIO OPTAaHMYECKUX BEIIECTB IPH HarpeBaHUH (TUTaBJICHUE, OOyTIIMBaHNE W TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTAaB W CTPOCHHE, TOMOJIOTHYECKHH psAx. MeTaH WM 3TaH — NPOCTEHIIne
HpGIICTaBI/ITeJII/I AJIKAHOB: (1)I/I3I/Iq€CKI/IC U XHUMHWUYCCKHC CBOﬁCTBa (peaKIII/II/I 3aMCUICHHUA U



TOpEeHMs), HaX0XKJIeHUE B IPUPOJIE, MOTyYSHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTHIEH U NPONWIEH — MIPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHe M XUMHYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJlor€HUPOBaHNUs, TUPATALNN, OKMCIEHHUS U TOJIMMEPU3ALIUN ), IT0JIyY€HUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u MetunOytamueH-1,3: cTpoeHHE, BaKHEWIINE XUMHYECKUE
cBoiicTBa (peakuus nonumepusanun). [lonydeHre CHHTETUUECKOTO KayuyyKa U pEe3HHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psim. AlETWIeH —
NpPOCTEUIINI TIPEACTaBUTENh ATKHHOB: COCTaB, CTpOeHHE, (U3NUECKUE U XUMUUYECKHE CBOICTBA
(peakuuy THIPUPOBAHUS, TAIOT€HUPOBAHMSI, THApATAllUU, TOPEHHUSI ), IOJTyYEHHE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBa (peakUuu
raJIOTEHUPOBAHUSA U HUTPOBAHMs), MOJyYeHHE U NpUMeHeHHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuyecKkue ceoucmea (Peakyuu 2aio02eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHYecKkass CBs3b MEXKIy YIVIEBOJOPOJAaMH,
IIPUHAIEKAIIMMHU K pa3IMYHbIM KJIacCaM.

[IpuponHble UCTOYHUKU YIIIEBOAOPOAOB. [IpupoaHblii Ta3 U MonmyTHbIE HEQTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTku He(PTH: MEPEeroHKa, KPEKHHT
(TepMuuecKuii, KaTaMUTHUECKHi ), uponu3. [IpoaykTsl mepepadoTku HeDTH, UX PUMECHECHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOYKTHI €ro MepepadboTKu.

OKCIIEpUMEHTAIbHBIE METOABl U3YUEHUS BELIECTB M UX MPEBPALICHUNA: O3HAKOMIICHHE C
o0pasuamMu MacTMacc, KayudyKoB U pe3uHbl, Kojulekuuu «HedTb» u «Yromab», MoaeIrupoBaHue
MOJIEKYJ YIJIEBOAOPOJOB M TajOre€HONpPOU3BOJHBIX, MPOBEACHUE MNPAKTUYECKOW pPabOThI:
II0JIy4Y€HHUE 3TUIIEHA U N3YUYEHHUE €r0 CBOMCTB.

Pacuérnrle 3agaun.

Bbruuciienust 1mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJHOIO BEIIeCTBa WM MPOAYKTAa pEakUWu IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB UJIU MPOJYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue oprannyecke coeMHeHUs!

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpoeHue, (GU3NYeCKue u
XMMUYECKHE CBOMCTBA (pEakIMM C aKTUBHBIMH MeETalJlaMH, rajJlor€HOBOJIOPOJIaMH, TOPEHUE),

npuMeHeHne. BomopoiHbIe CBS3M MEXIy MOJIEKYJIaMH CIUpTOB. [leiicTBre MeTaHoIa U ATaHoIIa
Ha OpraHu3M YeJoBeKa.

MHoroaToMHbIE CHHPTHL. ODTHJICHIVIMKONb W TIUIEPUH: CTpPOCHHE, (U3NYECKHE U
XMMUYECKHE CBOMCTBA (B3aUMO/IEMCTBUE CO IMIETOYHBIMU METaJlJIaMH, Ka4UeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHbIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMmeHeHuWe riaulepuHa U
STUJIEHTJTUKOJIA.

deHoJ: CTpOeHUE MOJCKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbneruabpl UM xemowusi. DopMmanbleruj, ameTraabAerui: CTpoeHue, (uU3NYecKue u
XMMUYECKHE CBOMCTBa (pEaklMd OKHUCJICHUS U BOCCTAaHOBJICHHUS, KAaUeCTBEHHBIE PEAKIUH),
MOJTy4YeHUe U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs U YKCYCHasi KHCJIOTHI:
cTpoeHue, pu3ndecKkue U XMMUYECKHe CBOMCTBA (CBOIMCTBA, 00IIMe /IS Klacca KUCIIOT, PeaKIus
TepuHKaAIMK), TOJNlyueHHe U npuMeHeHue. CTeapuHOBas W OJEMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KMCIOT. Mblja Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxuble 3¢puppl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMenenue xxupoB. bruonorudeckas poiib KUPOB.

VYrieBoibl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, IU- U TIoJucaxapubl). [ mroko3a —
NPOCTEUIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3ammojeiictBue ¢ rtuapokcugom Memu(Il), okucieHne amMMuUAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBieHHWE, OpOKEHHWE TIIOKO3bI), HAXOXJICHHE B TPUPOJIE,
IpUMeHeHue, Ouonorunyeckas poib. @orocunte3. OpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemmronosa kak npupoanbsie noaumepsl. CTpoeHue Kpaxmaia U IeJUTIONI03bI.
duznveckre U XUMHUECKHUE CBOMCTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHS C HOJIOM).



OKCrepUMEHTAIbHbIE METOJbl M3Y4YEHHs] BEIIECTB M MX IMpEBpallleHuil: MpoBeIeHUE,
HAONIIO/ICHUE U OIMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBCHHBIC
peakmuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaom wmeau(Il)), MHOroaroMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcunom menu(ll)), ampaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepebdpa(l) m ruapoxcumom wmemu(Il), B3ammopeicTBHe
Kpaxmalia C HOJIOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBA pacTBOpa YKCYyCHOU
KHUCJIOTHI.

Pacuérnnie 3a1aun.

Bobruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM TMPOAYKTA PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIHUECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOTYKTOB PEAKIIUH).

A3oTconepiKalue OpraHndecKue COeTMHEHUS.

AMUHOKHUCIOTBI Kak am@oTepHble OpraHudyeckue coenuHeHus. DPusznyeckue u
XUMHYECKHE CBOWCTBA AMUHOKHUCIOT (Ha MpuMepe TIUIMHA). buomorndeckoe 3HaYCHHE
aMuHOKHCIOT. [lenTuabr.

benku kak NMpUpPOJHBIE BBICOKOMOJEKYISpHBIE coequHeHus. [lepBudYHas, BTOpUYHAS U
TpeTu4yHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: TUAPOJIN3, JACHATypalus,
KaueCTBEHHBIC PEAKIINH Ha OCIKH.

DKCIepUMEHTANIbHBIE METOJbl M3yUEHHUsl BEIEeCTB M WX MpeBpalleHuii: HaOII0JeHHEe U
OIMCaHWE JICMOHCTPAIMOHHBIX OTBITOB: JIEHATyparus OCJIKOB TpU HArpeBaHUM, IIBETHHIC
peaknuu OeIKOB.

BbicokomosiekyasipHbIe COeTMHEHHS

OCHOBHBIC TOHATHS XWMHH BBICOKOMOJICKYJSIDHBIX COCAMHCHHI: MOHOMED, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MNOIUMEpU3AINH, CpPeAHss MoyieKyispHas wmacca. OCHOBHBIE
METO]Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUHN — TTOJTUMEPH3AIIHS U ITOJIMKOHICHCAIIHS.

DKCIepUMEHTANbHBIE METOJIbl M3yUEHHUsSI BEIIECTB M UX MPEBpAIICHHIA: 03HAKOMIIEHUE C
o0pasnamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAydyKOB.
MexnpeaMeTHbIE CBSI3U.
Peanuzanus MexxnpeaMETHBIX CBSI3€H MPH M3YUYECHHM OpraHudyecko xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK H
MOHSTUMN, SBJISIOUINXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O KA.
OOue ecTeCTBEHHO-HAy4YHbIC IOHSTHUSA: SIBIICHHE, HAay4HBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(ukauus, MEePUOAUYHOCTb, HAOIIOJEHUE, H3MEpPEHHE,
HKCIEPUMEHT, MOICITUPOBAHHUE.
®dusuka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MYECKHE BETMUMHBI U €IMHHIIBI
UX U3MEpPEHUS.
buonorus: xnerka, opranusm, Ouocepa, oOMEH BeUIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIIKH, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).
['eorpadus: MuHepaibl, TOPHbIE TOPOIbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.
TexHonorus: MUIEBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE MPeTmapaThl, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KVIACC
OBIIAS U HEOPTTAHUYECKAS XUMUA

TeopeTnyeckune 0CHOBbI XUMHHU

XuMudeckui 3meMeHT. AToMm. Smpo aroma, HW30TONBL. DJEKTPOHHAs 000JIOYKA.
DHepreTuvecKre ypoBHH, MOAYPOBHH. ATOMHEBIE opOuTanu, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacnpe/esieHus: 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOOB.
DneKkTpoHHas KOH(UTYpaLUs aTOMOB.

[lepuonnueckuit 3akoH u Ilepumoamyeckass cucrema xumuyeckux syemeHtoB [l U.



MenneneeBa. CBsi3b MNEPUOAMYECKOrOo 3akoHa U Ilepmoandeckoi CHCTEMBl XUMHYECKUX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOW TeOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB
0 Tpynnam 1 nepuojaM. 3HauyeHue MePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKass CBA3b. Buabl XUMHUYECKOW CBs3M (KOBaJIGHTHAs
HETOJISIpHAsl W TOJSpHAas, WOHHAs, MeTajuindeckas). MexaHu3Mbl 0Opa3oBaHUs KOBAJICHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogoponHas cBsi3b. BalleHTHOCTS.
DneKkTpooTpulaTeIbHOCTh. CTeneHb OKUcaeHus. OHbl: KAaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBA. THMBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue o AucnepcHbIX cucreMax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdecknx coenuHeHud. HomeHkiaTypa HeOpraHMYECKHX
BEILECTB. ['eHeTHyecKass CBsSI3b HEOPraHMYECKUX BEIIECTB, MPHUHAMISKAIIMX K Pa3InYHBIM
KJ1accam.

Xumuueckas peaknusi. Knaccudukanys XUMHYECKUX PEAKIUA B HEOPraHUYECKOW H
OpraHUYecKON XUMHH. 3aKOH COXPAHEHHUs MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpaALICHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3NudHbIX (akTopoB. OOpaTUMbIE peakKIUu.
Xumuueckoe paBHoBecwe. (DAaKTOpBI, BIMAIOIIME HA COCTOSIHUE XHMHYECKOTO pPABHOBECHSI.
[Tpuniun Jle Hlarense.

Onekrponutnueckas aucconuanus. CuiibHble U cialble AMeKTposuThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIAsA, HEUTpallbHasl, IETOYHAS.

OKHUCIIUTENTbHO-BOCCTAHOBUTEBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3yUEHUs BEIIECTB M HMX MPEBpaAIICHUMN: IEMOHCTpALIUS
tabmui «llepuognyeckas cucrtema xumudeckux s3jeMeHToB J[. M. MennmeneeBa», m3ydeHue
MOJIeTIeH KPUCTAJUTMUECKUX PEMmETOK, HAOMIONEHHEe U ONHCAaHWE JEMOHCTPAIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (pa3IoKEHUE IEPOKCHIA BOJAOpOAA B TMPHUCYTCTBUM KaTaau3aTopa,
ONPEACIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBID YHUBEPCAIBHOTO MHIAMKATOPA, PEAKLUU
HOHHOTO OOMEHA), MPOBEACHUE NPAKTUYECKON paboThl «BnusHUE pa3inudHbIX (AKTOPOB Ha
CKOpPOCTb XMMHYECKON PEAKIIUNY.

Pacuérnbic 3amaun.

Pacuérel 0 ypaBHEHUSM XUMHUYECKUX PEAKLIMM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl C UCMOIBL30BAHUEM TTOHSITUS «MACCOBas J10J1s1 BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuogudeckoll cucTeMe XMMHYECKUX
sanementoB J[. U. MenneneeBa M OCOOCHHOCTH CTpOEHHs aToMOB. (DU3NYECKHE CBOMCTBA
HEMETAJIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIINX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCIMHEHHM (OKCHIO0B, KUCIOPOICOACPKAIUX KUCIOT, BOJIOPOTHBIX
COCITMHEHUIN ).

IIpuMeHeHne Ba)KHEUIIUX HEMETAIUIOB U X COCIUHEHHMN.

Meramel. [lonoxenne metamios B [lepuoanueckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTU CTPOCHHS JIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OO0riue
¢buznueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DNEKTPOXUMUYECKUN PsIi HAMPSKESHUIA
METaJIOB.

XUMUYECKHE CBOMCTBA BaXXHEHIIMX METAIJIOB (HATPHM, Kanuii, KalblUWWA, MarHHid,
QTIOMUHUMN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue cnocoObl moydeHust MeTaioB. [I[puMeHeHe MeTaioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs BEIIECTB M HMX TNPEBPAIICHUN: H3YYCHHUE
Kouekuuu «MeTamapl U CIJIaBbl», OOpa3lO0B HEMETANIOB, PEIICHHE SKCIEPUMEHTAITBHBIX
3a1a4y, HaONIOJEHWE W  ONMUCAHHWE JICMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OMBITOB
(B3auMoielicTBHE TUAPOKCUIA ATIOMUHHUS C PAcTBOpPAMM KUCJIOT M IIeNoYed, KaueCTBEHHBIE



pEaKIMK Ha KaTHOHBI METAJIJIOB).

PacuérHsble 3anaun.

Pacuérel Macchl BemiecTBa MM 00bEMa ra30B IO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILECTBA) IPOAYKTOB PEAKIIUHU, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XHUMUS H )KU3Hb

Ponp xuMuu B o6ecrieueHun 3K0JI0IrMYECKON, SHEPreTUUECKOM 1 MUIEeBON 0€301MacHOCTH,
pa3BuTUM MeaMUMHBL. [loHATHME O HaAydHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHX
peaKIuii.

[IpencraBinenust 00 0OMX HAyYHbIX MPUHLUIAX [POMBIIICHHOIO IOJyYEHUs
BAKHEHILNX BEILECTB.

UYenoBek B MuUpE BEIIECTB M MaTEPHANIOB: BAKHEWIIWE CTPOUTEIBHBIE MAaTEPUAJIbI,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuaybl I DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIC YI00PEHUSI.

XUMHS U 300pOBBE 4YEJIOBEKA: INpPABHJIAa HCIOJIB30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuJia 6€30MaCHOT0 UCIOIb30BaHUS PENapaToB OBITOBOM XUMUHU B IIOBCEITHEBHOM JKHU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanmzanus MeXnpeaMETHBIX CBS3EH MPU M3YYCHHUU OOIIEH M HEOPraHMYECKOW XMMHUU B
11 kyacce ocylecTBIsAETCS Yepe3 MCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX MMOHATHUH,

TakK " HOHSITI/Iﬁ, ABJIIOIUXCA CUCTCMHBIMU IJId OTACJIIBHBIX IMPEAMCTOB €CTCCTBCHHO-HAYYHOI'O
LIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TIOHSATHS: HAydHBIA (DaKkT, TUNOTE3a, 3aKOH, TEOopus,
aHalu3, CHUHTe3,  Kiaccu(uKauus,  MEepUOAUYHOCTb,  HAOJIOJEHHE,  HKCIEPUMEHT,
MOJIEJINPOBAHHUE, U3MEPEHUE, SIBICHHUE.

dusuka: MaTepus, SHEPrusi, mMacca, aToOM, NIEKTPOH, NPOTOH, HEWTPOH, MOH, U30TOII,
pPalMOaKTUBHOCTb, MOJIEKYJA, YHEPIeTUUECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BETUUMUHBI U €IUHHILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpacdusi: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

Texnouorus: XUMHMUYECKass  IPOMBIIIJIEHHOCTb,  METaUIyprusi,  IPOU3BOJCTBO
CTPOUTCIIBHBIX MaTcpuraios, CEIBbCKOXO03IHCTBEHHOE IMPONU3BOACTBO, numeBast
IPOMBIIIICHHOCTb, (papMalleBTUYECKass HPOMBIIIICHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
npemnaparoB, MpPOU3BOACTBO KOHCTPYKHIHWOHHBIX MAaTCpUAIOB, JJICKTPOHHAA IMPOMBINIJICHHOCTD,
HaHOTEXHOJIOTHH.

IUIAHUPYEMBIE PE3VIJIbTATEI OCBOEHHA [IPOITPAMMLBI 110 XMMHWKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJibTaTaM OCBOCHHS OO0YyYarOIIUMHCS
IporpamMM CpeIHero o0mero oOpa3oBaHus (JUYHOCTHBIM, METANPEIMETHBIM W TPEIAMETHBIM).
Hayuno-meronnueckoil OCHOBOM s pa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CPeIHETr0 O0IIEeT0 00pa30BaHuUs ABISETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO0/.

B cooTBeTcTBUH C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUA IpeameTa «XHMHsS» Ha YPOBHE CpeJHEero ooiero ob6pa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HaHUE OOYYAIOIIMMHCS POCCUHUCKOUW TPaKTAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEEIIECHHUIO;

HaJIMYue MOTUBALMU K O0YUYECHHUIO;

IeJICHANPABICHHOE Pa3BUTUE BHYTPEHHHX YOEKICHHUH JMYHOCTH HA OCHOBE KIIIOYEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKUX TPAAULINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTHh OOYYaroIMXCs PYKOBOJCTBOBATHCS B CBOEH JESATEIBLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMHU, MPUCYLIIUMHU LEJIOCTHOW CHCTEME XHMHUYECKOTrO



o0Opa3oBaHuUS;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJIBTYpbl U CIOCOOHOCTH CTaBUTh LETH W
CTPOUTD KU3HEHHBIE MJIaHbI.

JluyHOCTHBIE pE3ynbTaThl OCBOEHHUSA MpeaMeTa «XHUMHUSD JOCTHUTAIOTCS B €IMHCTBE
y4eOHOW Y BOCHUTATENBHOW JEATENIBHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMHU,
COIIMOKYJIbTYPHBIMH, JTyYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJACAJIaMH POCCHUUCKOTO
Ipa)XIaHCKOTO OOIlecTBa, MPHUHATHIMU B OOIIECTBE HOpPMaMHU M MpaBUJIaAMH TIOBEJICHUS,
CIIOCOOCTBYIONTUMH ITPOIIECCAaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBCHHOTO CTAHOBJICHHUS
JUYHOCTH 00YYaroIIUXCsl.

JIM9HOCTHBIE PE3yJIBTaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPAXKAIT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENFHOM M TPAKTUYECKON MEATEIHHOCTH OOy4YaloIIUXCs MO pealu3aluu
MIPUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpasknaHCKOro BOCTIMTAHUSA:

OCO3HAHUs 00YYAIOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, YBAKEHUS K
3aKOHY W MPaBOMOPSIIKY;

MIPEACTABJICHUS O COIMAIBHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JACSITEILHOCTH IIPH CO3IAHUH YICOHBIX IIPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHINOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJIKM3€ Pa3INYHBIX BHJIOB YUEOHOH J€ATEeIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJIEIMI0 OTEUECTBEHHOMU
XHMHU;

YBaXEHHsI K TMPOIIECCY TBOPUECTBA B O0JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHSI HAYKH €CTh PE3yJbTaT IJIUTEIbHBIX HAOIIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U TPAKTHUKOB;

WHTEpECa © TI03HABATEIBPHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHAJIU3e
nH(GOPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHON XHUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallUW, CBS3aHHBIE C XHMHUYECKMMHU SBICHHUAMHU, U
NPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIEHHBATh CBOE IIOBEJCHUE W TIOCTYNKH CBOMX TOBApHIIEH C TTO3WIHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

MOHMMaHMA IIEHHOCTEH 3/0pOoBOrO M 0Oe30macHoro oOpasa >XKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUUYECKOMY 3/10POBBIO;

cOOMIOIeH!sI TIPaBUJI O€30MaCHOr0 OOpalleHUsI ¢ BELIECTBAaMM B OBITY, MOBCEIHEBHOI
KHM3HU U B TPYJOBOI NEATETBHOCTH;

MOHUMAHUSI [EHHOCTH TPaBWJI WHIMBUAYAJIbHOTO W KOJUIEKTHBHOTO 0€301acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TOCJIEICTBHA M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOIECHUS aKOTOIs,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BaTEIbCKONW JEATeNbHOCTH,
OOIIIECTBEHHO ITOJIE3HOM, TBOPUECKON U IPYTHX BUAAX JESTCIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YaCTHE€ B pEIICHUH MPaKTHUECKUX 3a/ad COLMAIbHOMN
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYEHHUIO Ipodeccuil pazIuyHOro pojia, B TOM YHCIE Ha
OCHOBE MTPUMEHEHHS IPEIMETHBIX 3HAHUHN 110 XUMUH;

YBaKEHHs K TPYAY, JIOASM TPyAa U pe3yJbTaTaM Tpy10BOH esATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30BaHMA,



Oynymiei mpodeccun M peann3alid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) 73K0,J10rMYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH TIeJIECO00PA3HOT0 OTHOIMICHUS K MPUPOJC, KAK NCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHUMAaHUs TI100aTBFHOTO XapaKTepa SKOJOTUUECKUX MPOOIeM, BIUSHUS YKOHOMHUECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOTHOMN U COLIMATIBHOM CPEIbl;

OCO3HAHUsI HEOOXOAMMOCTH UCIOJIb30BAHUS JOCTHXKEHUN XUMUU JIJIsi PEIICHUS BOIIPOCOB
PalMOHAIBHOTO MPUPOJIOTIOIB30BAHUS;

AKTUBHOTO HEMPHUATUS IEHUCTBUN, MPUHOCAIIMX BPEIl OKPYXKAIOIIeW MPUPOIHOU Cpeje,
YMEHHsI MPOTHO3UPOBATH HEOIATONPHUITHBIE IKOJIOTUYECKUE TOCIEICTBUS MPeANPUHIMAEMbIX
JNEUCTBUN U IIPEAOTBpALIATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIILUICHUS, SKOJIOTMYECKOM KYyJIbTYphl, OIBITA
NESTEIPHOCTH  DKOJOTHYECKOM  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEJILHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHBOCTOSATH HCOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

MOHUMaHUs CHenu(PUKA XUMHH Kak HayKd, OCO3HaHHS €€ poiu B (HOPMHUPOBAHHUH
paIMoOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOIIeM
MHpE KaK O €JUHCTBE MPHUPOJLI U YEJIIOBEKA, B TO3HAHWUU TPHUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpoOieM COXPaHEeHHUs IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XUMHH JJISI COBPEMEHHOW IMBUIIM3AIMH: B €&
T'YMaHUCTHYECKON HAMpPaBIEHHOCTH U BAXKHOW pPONIM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHUECKON, MHUIIEBOH U OSKOJOTHYECKOW Oe30macHOCTH, B Pa3BUTHH MEIUIUHBL,

00€CTIeYeHN N YCIIOBHI YCIEITHOTO TPY/Ja U SKOJIOTUIECKA KOM(MOPTHON KU3ZHU Ka)XIOTO YJICHA
oO1ecTna;

CCTCCTBCHHO-H&y‘IHOﬁ IrpaMOTHOCTH: INOHMMAaHHA CYHOIHOCTH MCTOJOB IIO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS IS
aHaJIn3a U OOBSCHEHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
yMEHHUs J1e7aTh 000CHOBAHHBIE 3aKJIFOYEHHS HA OCHOBE HAY4YHbIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LIEJBIO MOJTyYEHHsSI JOCTOBEPHBIX BEIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIIbHO HUCIOJIb30BATh XUMUWYCCKUEC 3HAHUA JIS1 PCIICHUA HpOGHCM
B PeabHBIX )KU3HEHHBIX CUTYAIIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM e TeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUM II0 XHUMHUH B COOTBETCTBUH C JKU3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pasiM4HbIX chepax mpodeccHnoHaTbHON
JeATEILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHUS y4eOHOro mnpeamera «XUMHA» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAOT:

3HAYUMBIC JId (bOpMPIpOBaHI/IH MI/IpOBO33peHI/I$I 06yqa10mnxc;1 MG)KI[I/ICI_[I/IHHI/IHapHBIC
(MeXIIpeIMeTHBIC) O0IICHAYYHBIC TTOHATHS, OTPAXKAFOIINE IIEJIOCTHOCTh HAYYHON KapTHHBI MHpa
nu CHCI_II/I(i)I/IKy MCTOAOB IIO3HAHHUA, I/ICHOHLSYGMBIX B €CTCCTBCHHLIX HayKax (MaTepI/ISI, BCIICCTBO,
JHEprus, SIBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBAHUE, HAOIOICHNE, H3MEPEHUE, IKCTICPUMEHT U JIPYTHE);

YHHBEpCaIIbHbIE yueOHbIC JIEHCTBUS (To3HaBaTeIbHBIC, KOMMYHUKATHBHBIC,
perynsTHBHBIE), obOecreunBaronie (HopMUpOBaHHE (QYHKIMOHAIBHON TPAaMOTHOCTH U
COIMATLHOW KOMITETEHIIMU 00YYarOIIUXCS;



CITOCOOHOCTh ~ OOYYalOIIMXCS  KMCIOJB30BaTh  OCBOCHHBIE  MEXIAMCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCaJbHbIE Yy4yeOHbIE ACHCTBHS B IO3HABATEIBHOM U
COIIMAJIbHOM MPAKTHUKE.

MeTaHpeI[MeTHBIG PE3YJIbTAaThl OTpAXarOT OBJAACHHUC YHHBCPCAJIbHBIMU y‘-I€6HI>IMI/I
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICUCTBUSMU.

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMY J1HiCTBUSIMH:

1) 6a3oBble JJOruYecKue AecTBUsM:

CaMOCTOSITEIBHO (OPMYJIMPOBAaTh W aKTyallM3UpPOBaTh NPOOJIEMY, BCECTOPOHHE €€
paccMmarpuBarth;

OTpENeTIATh e JeATEeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU LCIIAMU,

HCIIOJIB30BaTh TPH OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapaKTCPHbLIC IMMPU3HAKH HOHATHH H yYCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIOJb30BATH
COOTBETCTBYIOIIME MOHATHS 1JIs1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUH;

BBI6I/IpaTB OCHOBAHHA U KPpUTCPUHN AJIA KJIaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKm/Iﬁ;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXKITY N3YyYaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYXKIEHUs (MHAYKTUBHBIC, JEAYKTUBHBIE, II0 aHAJIOIUN),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTPHBAEMBIX SIBICHUAX, (POpMYyIHpOBATH
BBIBOABI U 3aKJIIOUYCHUS,

MIPUMEHSATH B MPOIECCE MO3HAHMS, UCIIONB3YEMbIC B XMMHH CHMBOJHUYECKHUE (3HAKOBBHIC)
MOJIENIH, TPEOOPa30BBIBATH MOJEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOIT) 3JIEMEHTAa,
xumMudeckas (opmynia, yYpaBHCHHE XUMHUYECKOHW pEaKIMU — TIPU pEHICHUU Y4eOHBIX
MMO3HABATCJIIbHBIX W MPAKTUYCCKUX 3adad, IMPUMCHATH HA3BAHHBIC MOICJIBHBIC MPCACTABJICHUA
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUUYECKHX PEAKIIUA.

2) 6a3oBbIe HCCIeA0BaTENbCKUE IeHCTBYSI:

BJIa/IETh OCHOBaMHU METOJI0B HAYYHOI'O IO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLINMI;

dopMynupoBaTh LEAM M 33Ja4d  HUCCIIEJOBAHMS, WCIOJb30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO C(hOpMyJTUPOBaHHbBIE BONPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHSI M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BIIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATh 32 XOAOM IPOIECca, CAMOCTOSITEIHHO
IIPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb O00OOIIEHHUS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEA0BAaHUSA, COCTABISATh OOOCHOBAHHBIM OTUET O MPOEIIAHHOM
pabore;

nproOpeTaTh OMNBIT YYCHWYECKOH HCCIEAOBATENLCKOW M TPOCKTHOW JIEATEILHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIICHUs
MPAKTUYECKUX 3aJ]a4, IPUMEHEHUIO PA3IMYHBIX METOAOB [TO3HAHUSI.

3) padora ¢ uHpopmanmeii:

OPUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHUKAX WHPoOpMauuu (HAyYHO-TIOMYJIsIpHAs
JUTEepaTypa XUMHUYECKOrO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHAJTM3UPOBaTh MH(MOPMAIMIO PA3TUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUECKU
OLIEHHBATH €€ IOCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

bopMyIMpOBaTh 3ampOCHl M MPHUMEHATh pa3IMYHbIE METOJbl IMpHU IMOUCKE U OTOOpe
uH(popMalui, HEOOXOAUMOM /1JIs BBITIOJIHEHUS yUYeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALUHU (CXEMBI,
rpaduKu, quarpamMmmbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAyYHBIA S3bIK B KauecTBE CpeJICTBa IpH paboTe C XUMHYECKOU
uHpopMaluel: NPUMEHATh MEXIpeIMeTHbIe ((pU3NYecKue M MaTeMaTHYecKue) 3HaKu H
CHUMBOJIBI, (popMyIIbl, a00peBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbhIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA HATJITHOCTH.

Osnajgenne yHMBepCaJIbHBIMA KOMMYHHKATHUBHBIMHU AeHCTBUSIMH:

3aJjaBaTh BONPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbl B XOJ€ JUajlora W/Uil TUCKYCCHUH,



BBICKA3bIBaTh HJEeH, (OPMYIUPOBATH CBOM TPEIJIOKECHHUS OTHOCHTEIBHO BBITOJTHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIATh C MPE3CHTAlMEe PE3yJbTAaTOB IO3HABATEIBHON JEATEIIBHOCTH, MOJYyYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP  BBINOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, TMPAKTHYECKON pabOThl MO WCCICIOBAHMIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanmzanuu y4eOHOTO TMpoeKTa W (OPMYJIHUPOBATH BBIBOJBI 1O PE3yJIbTaTaM IPOBEIEHHBIX
WCCIIEOBAHUI MYTEM COTJIACOBAHMS TIO3UITNI B X0/ 00CYKICHH M OOMEHAa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMY PEryJSTUBHBIMH J1€iiCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBJIATh CBOK IIO3HABATEIBHYIO AESATEIbHOCTD,
ompenenss e€ e W 3aJa4d, KOHTPOJMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npearaeMblii alropuT™M JACUCTBUN NPU BHIMOJHEHUH y4e€OHBIX M HCCIENOBATENbCKUX 3a/ad,
BEIOMpaTh HanOosee YP(HEKTUBHBIN CIIOCO0 WX PEIICHUS ¢ YUYETOM TOTyUeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JICSITEIbHOCTH HA OCHOBE CaMOaHAIW3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

Hpe,[[MeTHBIe PE3YyJIbTAaTbl OCBOCHHUA KypCa «Opl"aHI/I‘IeCKaSI XUMHUSD» OTPAKaArOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBISIOLIEH €CTeCTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJIM XMMHUU B IO3HAHWHU SIBJICHUW TPUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOW st
peleHusl TPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOIHON CpEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroIIne
MOHSTHS (XUMUYECKUH IIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTD,
AIEKTPOOTPHUIIATEIIPHOCTh, XUMHUYECKasl CBs3b, CTPyKTypHas Gopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOIIIpHas Macca, MOJSIpHBIM 00BEM, YIIEPOAHBIH  CKEleT,
(GyHKIMOHANBHAS TPyMNa, PaJuKal, U30MEpHusi, M30MEpPbl, TOMOJOTUYECKHA Psia, TOMOJOTH,
YIII€BOJOPOAbI, KUCIOPOA U a30TCOAEPIKAIINE COECIMHEHUS,, MOHOMEp, MOJUMEDP, CTPYKTYPHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XHMHUW, MHPOBO33PECHUECKHE 3HAHUs, JISKAIIMEe B OCHOBE MOHUMAHMS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUECKUX SBJICHUH, (DAKTOIOTHUECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MTaCHOM HCITOJIh30BAHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKON JEeSATEIHbHOCTH YEI0BEKa;

c(hopMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTaHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS MIPU OMMCAaHUHU COCTAaBa, CTPOEHUS U
MPEBPAIIEHUN OPTaHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIH30BAaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMYJT OPraHMYECKUX BEIECTB
Y YpaBHEHUM XMMHUYECKUX PEaKIUW, U3rOTaBIMBATh MOJAEIIA MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WITIOCTPALMU UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAHABIMBATH MPUHAICKHOCTh U3yUYEHHBIX OPTaHUIECKUX
BEUIECTB MO0 HMX COCTaBYy M CTPOCHUIO K OMNPENENIEHHOMY KIacCy/Tpymie COeAMHEHUN
(yrneBomopoibl, KHCIOPOJ M  a30TCOAEpXKAIIUE COCAUHEHUS, BBICOKOMOJEKYISPHbBIC
COCIMHEHHMS), TaBaThb UM Ha3BaHUA M0 cucTematudeckoi HomeHkiatype (IUPAC), a Taxke
MPUBOAUTH TPUBHUAJIbHBIC HA3BAHUS OTICJIBHBIX OPraHUYECKUX BEIIECTB (ITUIJICH, MPOIMHIICH,
alleTUJIeH, ATHJICHTJIUKONb, TIUIEepUH, (eHos, QopMalbaeru, aueTalbIerul, MypaBbHHAS
KHCIIOTa, YKCYCHAsi KUCIIOTa, OJISMHOBAsI KHCIIOTA, CTEAPUHOBASI KHUCIIOTA, TITIOK03a, PPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh yMCHHSI OIPEACIATh BHIBI XUMHUYECKOW CBS3HM B OpPTraHUYECKHX



COCTMHECHMIX (OJIMHAPHBIE ¥ KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHATH TOJOXKEHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemecTB A. M. bytiepoBa miis oOBbSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHSI; 3aKOH COXPaHEHUS MAcChHI BEIIECTB;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh COCTaB, CTPOCHHE, (UBHUYECKHUE |
XUMHYECKHUE CBOWCTBA TUMTUYHBIX MPEICTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJEH, MPOMWWICH, aleTwieH, Oyrtamauen-1,3, mermnOyramuen-1,3, OeH3od,
METaHOJ, TaHOJ, YTHJICHTIUKONb, TTUIEPUH, (PEHO, alleTalblAeru]l, MypaBbUHAS U YKCyCHAast
KHCJIOTBI, TJIOKO3a, KpaxMmaj, Ie/UTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXKIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH C
HCIIOJI30BaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEePH30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBIPBS
(HedTb, TMPUPOIHBIA Ta3, Yroib), CHOCOOBI WX MEPepadOTKU M MPAKTHUECKOE MPUMEHEHHE
IIPOJYKTOB IEPEepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS [0 XHWMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEéMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMECHHH BJIJIETh CHCTEMOW 3HAHWUH 00 OCHOBHBIX METOJ/aX HAy4YHOTO
MO3HAHMSI, MCHOJb3YEMbIX B XHMHHM TPU HM3YYEHUM BELIECTB M XHMHUYECKUX SIBJICHUU
(HabmoneHne, W3MEpEHHe, OJKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIONATH MpaBUia MOJb30BAHUS XUMHUYECKOW MOCYI0U U
abopaTOpHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OpaIEHUs ¢ BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUM SKCIEPUMEHT
(mpeBpallleHrs OPraHMYECKUX BELECTB MPU HArpeBaHUM, MOJYUYEHHE HTHICHA U U3YUYEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIUU OPraHUYECKUX BEILIECTB, JeHATypauus O€JKOB IpH
HarpeBaHuM, [IBETHBIE PEAKIMK OEJIKOB) B COOTBETCTBHH C MPABUJIAMH TEXHHKH OE30MaCHOCTH
pu OoOpallleHUuu ¢ BEIEeCTBaMU U JIAOOPATOPHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO OKCIepUMEHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIONIMX pEaKUUNd H
(bopMyJIHPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XMUMHUYECKYI0 HH(POpMAIHIO,
[I0JTy4aeMy0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOZAaTh MpaBWila SKOJIOTHYECKH 11eJIecO00pa3HOTro
MOBE/JCHHUA B OBITY U TPYAOBOH [EATEIbHOCTM B LEISIX COXPAaHEHHUS CBOEro 3/I0pOBbS U
OKpY>Kalollled IPUPOIHON Cpenbl, OCO3HABATh OMACHOCTh BO3JEHUCTBUS Ha JKUBBIE OPraHU3MBbI
OnpeeNI€HHBIX OpraHMYeCKUX BeUIecTB, MOHMMAas cMbici mnokaszarens [1JIK, mosicHsats Ha
npuMepax crmocoObl YMEHBIICHHSI ¥ TMPEIOTBPAICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;

JUisl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUIA CIenbIX H cHa0OBHIAMIMX OOyYaromUXcs: YMEHHE MCIONb30BaTh pesbedHO-
TOYEUHYI0 cucteMmy obo3Hauenuii JI. bpaitns nis 3anmucu XxuMudeckux Gopmyi.

11 KVIIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHS Kypca «OOmass u HeopraHuyeckas XUMHs»)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O XHMHYECKOW COCTaBJISIFOIIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJIM XWMHUH B TO3HAHUM SBJICHUH MPHUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJbTYphl JHUYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHusl TPaKTUYECKUX 3aJlad M DKOJIOTMYECKM OOOCHOBAaHHOTO OTHOLIEHUSI K CBOEMY
3I0pPOBbIO U IPUPOIAHOM CPEJIE;



BIIQJICHAE CHUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEeKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH OO0BEM, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHCJICHHS, XWMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METAJUIMYeCKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIBl XMMHYECKHX  PEAKUUH, pPAacTBOP,  DIEKTPOJIUTSHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKOM  peakIuM, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
JJIEKTPOJIUTUYECKON Jaucconuanuu, nepuoaudeckui 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUS MACChl BELIECTB, 3aKOH COXPAHEHUS W IPEBPAILECHUS JHEPIrUU IPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XMMHMH, MHPOBO33PEHUECKUE 3HAHUSA,
JEeKalUe B OCHOBE IIOHMMAHMS NPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHMM,
(akTOJIOTHMUYECKUE CBEJICHHS O CBOWCTBAX, COCTaBE, MOJyUYEHHUH M O€301acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPIraHWYECKHUX BELIECTB B OBITY U MPAKTHUECKOU AEATEIbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC MPU3HAKUA MOHATUN, YCTAaHABIMBATH
UX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOLIME MOHITHS MPU OMUCAHUH HEOPTaHWYECKUX
BEILIECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
¢dopMya BemeCTB M ypaBHEHMH XWMHUYECKUX pPEaKLIUH, CHUCTEMAaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHHWS OTACIBHBIX HEOPTaHWYECKHX BeEIIeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, TaméHas U3BECThb, HErami€Has W3BECTb, MUThEBas COAA, MUPUT U
JpyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIUHEHUIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs!, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOIHBIX
pacTBOopax HEOPraHUYECKUX COCTUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpEeIeNEHHOMY KJIAcCy/TPYIIe COSMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCUIDI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzaeneeBa W JEMOHCTPHPOBaTh €ro  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepHU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoii cucteMbl XUMHUYECKUX 3eMeHToB /1. 1.
MenpeneeBa, UCHONB3YS MOHATHS «S-, P-, d-DJIIEKTPOHHBIE OpPOUTANNY, «IHEPreTHUECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHMI 0 nepuoaam u rpynnam [lepuonnueckoil cucTeMbl XUMUYECKUX daeMeHTOB [[. 1.
Mennaeneena;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pA3IUYHbIX KJIACCOB, MOJTBEPXKJaTh CYIIECTBOBAaHHUE
TEHETUYECKOM CBSA3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOIIBIO YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEAKIHH [0 Pa3TUYHBIM
mpu3HakaM (YHCIIly W COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY 3((dEKTy peakiu,
M3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peakUUi pa3IU4HbIX THUIIOB, IOJHbIE
U COKpalI€HHBbIC YPaBHEHHS PeaKlMii MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UayT 10 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, TMOATBEPKAAOIINE KauyeCTBECHHBIN
COCTaB pA3IMYHbIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OINBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIAHUUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN DPACKPBHIBATh CYLUIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakIuii HOCPEICTBOM COCTABIIECHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIM;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT



pasnu4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO paBHOBECUS B 3aBUCHUMOCTHU OT
BHelIHero Bo3aelcTeus (npunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTb XHWMHUUYECKHE IMPOLECCHI, JIXKAIIUE B
OCHOBE IIPOMBIIIEHHOT'O NOJyUYEHUsI CEPHOI KUCIIOThI, aMMHUaKa, a Takke c(pOopMUPOBAHHOCTh
npeacTaBIeHui 00 OOIIMX HAayuYHBIX NMPUHLIMIIAX U HKOJOTHMUECKUX IMpobieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHMH INPOBOAUTH BBIYMCICHUS C UCIOJIB30BAHUEM MOHATHSA
«MaccoBasi 0l BELIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHMHM Ta30B IMPU XUMHUYECKUX
peakIMax, Macchl BellecTBa WM 00bEMa Ira30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wik 00bEMY OJHOTO M3 Y4YacCTBYIOUIMX B PEaKIMM BEILIECTB, TEIUIOBOrO 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAacChl
BEIIIECTB, MPEBPAIICHUS U COXPAHEHHSI SHEPTHH;

c(OPMHUPOBAHHOCTh YMEHUI COOJIOATh MTpaBUiIa MOJIb30BAHUS XUMUYECKOM MOCYI0H U 1a00paTOpHBIM 000pyIOBaHUEM, a TAKKe
npaBuiIa OOpAIeHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMHU I10 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBIMOJIHATh XUMHUYECKHI SKCIIEPUMEHT (pa3sio’keHHE IEpOKCUIa BOAOPOAA B
IIPUCYTCTBUM KaTajau3aTropa, OIpeesieHUe Cpebl PACTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBHOIO MHANKATOPA, BIMSHHUE Pa3IUYHBIX
(akTOpPOB HAa CKOPOCTh XUMHUECKOM PEaKIIMU, peaKlu MOHHOTO OOMEHa, KaueCTBEHHbIE peakIMM Ha Cyib(ar-, KapOoHAT- U XJIOpUI-
aHMOHBI, HA KAaTHOH aMMOHHs, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o TemMaM «Mertamwis» U «Hemerauis») B COOTBETCTBUHU C
NpaBUIaAMUA TEXHHKH O€30MacHOCTH IMpH OOpPALIeHWH C BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATH PE3yJIbTaThl
XMMHYECKOI0 IKCIEpUMEHTa B (hOpME 3alMCH YpaBHEHHHM COOTBETCTBYIOIIMX peakUuil M (OpMyJIHpOBaTh BBIBOABI HAa OCHOBE ITHX
pe3yJIbTaTOB;

C()OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIN3UPOBATh XUMHUYECKYH0 HH(MOPMALUIO, NOIY4YaeMYyH U3 DPa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBOM KOMMyHHUKaluu, IHTepHET U Apyrux);

c(OPMHUPOBAHHOCTh YMEHUI COOJIIOAATH MIPaBUJIa SKOJOTHUECKHU 1I€I€CO00pa3HOro NMOBEAECHUS B OBITY M TPYIOBOM IESATEIBbHOCTH
B IIEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY>KaloIlel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTHh BO3CHCTBUS HA )KHUBBIE OPTraHU3MbI
OIpe/IeNIEHHBIX BELIECTB, MOHUMas cMblca nokasatens IIJIK, moscHATe Ha mpumepax cHnocoObl YMEHBIIEHUS M MPEIOTBPAILEHHS UX
BPEIHOTO BO3/ICHUCTBUS Ha OPraHU3M UYEJIOBEKA;

111 00yYaIOIIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHHUE MPUMEHATh 3HAHHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUIA;

JUISL CIIETIBIX U CIa0OBUAIINX 00YYarOIUXCs: YMEHHE UCIIO0Ib30BATh Pelbe(HO- TOUEUHYIO cucTteMy o0o3HaueHuit JI. bpaiins ans
3aMUCH XUMHUYECKUX (POpMYIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mt
MPOrpaMMbl Bcero Koﬁﬂ TPOALHBIC Hpﬁalcaneclme o0pa3oBare/bHbIEC
padoThI padoThI pecypebi

Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKON XUMHU

[Ipenmer oprannyeckoit xumuu. Teopust
1.1 CTPOEHHUSI OPIrAaHUYECKUX COETUHEHUN A. 3
M. bytneposa

Hroro no pazneny 3

Pasnen 2. YraeBogopoabl

2.1 [IpenenbHbIE YrI€eBOAOPOIbI — AJIKAHbI 2




Her CACJILHBIC YITICBOAOPOAbL: aJIKCHBI,

22 6
QJIKaJMEHBI, aTKUHBI
23 ApoMaTH4ecKue yrieBo10pOoIbl 2
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U 3
uX mepepadoTKa
Hroro no pazneny 13

Pasnen 3. Kuciopoacoaep:kanue oprannyecKue coeiMHeHus!

3.1 Cnuptel. ®enon 3
Anpaeruanl. KapOOHOBBIE KUCIIOTHI.
32 C 7
JIOXKHBIE 3(DUPBI
33 VYrieBoasl 3
Hroro mo paznemny 13
Pa3nen 4. A3oTconepxkaiiyne opraHudeckie coeTuHeHus
4.1 ‘ AmuHbl. AMUHOKHUCIIOTHI. benmku 3
Wroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COEAMHEHUS
5.1 ‘ ITnactmaccel. Kaydayku. Bonokna 2
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KosmyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ e — Beero KOﬁHTpO.HI)HI)Ie l'IpﬁaKaneCKne 06PA30OBATEIBHbIC
padoThI padoThI pecypebi
Pa3nen 1. Teopernueckue 0CHOBBI XUMHUH
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucreMa XUMHYECKUX 3
anemenToB 1. 1. Menzaeneera
12 Ctpoenue BeniectBa. MHOrooOpasue 4
’ BELIECTB
1.3 XUMHUUYECKHUE PEAKLINU 6 1 1
Hroro no pazaeny 13
Pa3zgen 2. Heopranuueckasi Xumus
2.1 Mertasibl 6 1
2.2 Hewmerast 9 1 1
’3 CBs13b HEOPTraHUYECKUX U OPTaHUYECKHUX )
) BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HL
3.1 ‘ XUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




INIOYPOYHOE IIJIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHsbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

Jlara
HU3yYeHUA

JIeKTPOHHBbIE
nupposbIe
oOpa3zoBare/ibHbIE

pecypcenl

[IpeameT oprann4eckoil XuMuH, eé
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OPraHUuYECKUX
coequHennii A. M. bytiepoBa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenne o KIacCUPHUKAUH
OpraHMYeCcKuX BemecTB. HoMeHkmaTypa
(cucremaTuveckasi) ¥ TPUBHAIbHbBIC
Ha3BaAHUA OPIraHNYCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOEHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTenime
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA

OTWIEH U MPONMWIEH — MPOCTEUIIINE
MpEACTABUTCIIN AJIKCHOB

[Tpaktuyeckas padora Ne 1. «Ilomyuenue
ATUJICHA U U3Y4YEHUE €r0 CBOMCTBY

Ankanuensl. bytaauen-1,3 u
MetunoyrtaaueH-1,3. [lomydenne
CUHTETUYECKOTO Kay4uyKa U pe3UHBI

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PsA. AUECTHIIEH —
MPOCTEUILINN NPEICTABUTEID AJIKMHOB

11

Brluncienus no ypaBHEHUIO XUMUYECKOU




peaxiuu

Apenbl: 6eH301 1 TOJIyo]. TOKCHYHOCTh

12
apeHoB
13 I'eneTrnyeckas CBs3b yII€BOIOPOAOB,
MIPUHAJUISKAIINX K Pa3IMYHBIM KJlaccaM
IIpuposHbIE HCTOYHUKH YITIEBOJOPOIOB:
14 MIPUPOIHBIN Ta3 U MOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepadoTKH
[IpuponHbIE HCTOYHUKH YITIEBOJIOPOIOB:
15 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
raspl, He()Th ¥ MPOJIYKTHI €€ NepepadoTKu
16 KonTponbhas pabota no pazaeiry
«YTIeBogopoabh»
IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
17 METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b
MHOroaToMHbI€ CIIUPTHI: STWICHTIIUKOIb U
18 TJIULEPUH
| @DeHoI: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
? U XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
Anbaeruabl: GopManbAerua U
20 aleTanpAeruy. ALEeToH
OAHOOCHOBHBIE Npe/IeNbHbIE KAPOOHOBBIE
21 KHCJIOTBI: MypaBbUHAs U YKCyCHast
[TpakTuyeckas pabota Ne 2. «CBoiicTBa
22 pacTBoOpa YKCYCHOM KHCIIOTBD)
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
23 NPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT
MBpl11a Kak COJIM BBICIIUX KapOOHOBBIX
24 KHCJIOT, UX MOIOIIIEE JEeCTBHE
25 CnoxHble 3¢upbl Kak IPOU3BOIHBIE

Kap60HOBbIX KHUCIIOT. FI/II[pOJ'II/I?» CJIOKHBIX




a¢upoB

Kupel: rugponus, IpuMeHeHne,

26
Ouosioruueckas poJib )KUpPOB

VYraeBojpsl: cOCTaB, Kiaccudukanus.
27 Baxxneiimne npeactaBuTeNN: TIOKO03a,
¢bpykTo3a, caxaposa

Kpaxman u nesunroio3a Kak NpupoaHbIe
MIOJINMEPBI

28

Konrponbnas pabora o paszaeny
«Kucnopoaconuepxxaiiue opraHn4ecKue
coequHeHU»/ Beepoccuiickast
HpoBepoYHas pabora

29

OO6mrast XxapaKTepruCTHUKA a30TCOISPIKAIINX
30 OpPraHUYECKUX COSTMHEHUH /
Bcepoccuiickas nmpoBepouHasi pabota

31 AMUHBI: METWJIAMHAH U aHUJINH

AMMWHOKHUCIOTHI Kak aMm(pOTEpHbBIS
OpPraHUYECKUE COCTUHCHMS, UX

32 ouoJiornyeckoe 3HaueHue. [lenTuast.
benku xak npupoaHsIe
BBICOKOMOJICKYJISIPHBIE COETUHEHUSI

OCHOBHBIE MOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN

33

OCHOBHBIE METO/IbI CUHTE32
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH.
[InmacTmaccel, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acos

KonTpoJsbHbie

Bcero
padoThI

IIpakTnuyeckune
padoThI

Jlara
U3yYeHHUs

DJIEKTPOHHBIE
uudposbie
o0pa3oBare/ibHbIE

pecypcsbl

XHUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypalus aToMoB

Ilepnonnueckuii 3akoH u Ilepuonnueckas
cHCTEMa XMMHU4YeCKHuX 3yeMeHToB /. 1.
MenneneeBa, UX CBSA3b C COBPEMEHHOU
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COCAUHEHHI 10
rpyImaM v nepuojiaMm. 3HaueHue
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YeCcKuX 3neMeHToB [.J. MeHaeneeBa B
pPa3BUTHH HAYKU

CrpoeHnue BemiecTBa. XMMHUYECKast CBA3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBs13U. BogopoaHas cBs3b

BasieHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTD.
Crenenb okucienus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsgarue o AUCTICPCHBIX CUCTCMAX.
VicTHHHBIC ¥ KOJUTOMTHBIE PACTBOPBHI.
MaccoBas 107151 BelIecTBa B pacTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOpraHWYECKUX CoeNuHeHui. ['eHeTHuecKast
CBA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJTacCcOB

Krnaccudukanus XuMHYECKUX PEaKIHii B




HeopraHqucxoﬁ n OpFaHHHeCKOﬁ XUMHHU.
3aKkoH COXPAaHCHUA MACChl BEIICCTB, 3aKOH
COXpaHCHHUA U IIPECBPALCHUA SHCPIrUu IIpU
XUMHYCCKUX PCAKIHAX

CkopocTb peakuuu. OOpaTUMbIE pEaKIHH.
XHUMHUYECKOE PaBHOBECHE

10

[TpakTuueckas pabora Ne 1. «Bnusaue
pa3nn4HbIX (AaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DrekTpoauTHYecKas quccorranus. [loustue
o BoopoaHoM nokasatene (pH) pactopa.
Peakiuu nornnoro oomeHna. ['maponus
OpPraHMYEeCKUX U HEOPTaHMYECKUX BEIIECTB

12

OKHUCIIUTETHLHO-BOCCTAHOBUTEIIHLHBIE
peakuun. [TonaTue 06 snekTposm3e
pacIuiaBoB U pacTBOPOB COJIEH

13

Konrtpomnbnas pabora 1o pazzaery
«TeopeTnueckne OCHOBBI XHMHUM

14

Mertaiel, ux nojgoxenue B [lepuoanyeckoii
CHUCTEME XMMUUECKUX 3jieMeHTOB [[. 1.
MenneneeBa 1 0COOCGHHOCTH CTPOCHHS
aToMoB. OO1HMe pU3nIecKue CBOKWCTBA
METAJIJIOB

15

CrutaBbel METaIOB. DJIEKTPOXUMHUYECKUM PsijT
HaIPSKEHUN METaJlIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KaJIui, KaJIbI[Ui, MarHHM,
TIOMHUHHMIA) U UX COSTUHEHHIM

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUN

18

XUMHUyecKre CBOMCTBA IIMHKA, )Keae3a U UX
COCIMHEHUN




19

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«Meramib»"

20

HewmeTaminl, uX MOJIOKEHNE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemeHToB /1. 1. Menneneena u
O0COOEHHOCTH CTPOCHUS aTOMOB

21

®duznyeckre CBOMCTBAa HEMETAIIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XHUMHUUYECKUE CBOMCTBA IaJION€HOB, CEPhI U UX
COEIMHEHUN

23

XuMHUUecKue CBOMCTBa a30Ta, ¢pochopa u ux
COEIMHEHUN

24

XHUMHUYECKHE CBOMCTBA yIIIepo1a, KPEMHHUS U
UX CO€OUHEHUN

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHNE B CHCTEMATH3ALMA 3HAHUH 110
Teme «HemeTtannery. Beranciaenns mo
YPaBHEHUSM XUMUYECKUX PEaKUUl U
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTuueckast pabota Ne 3. «Pemienune
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Hemeramsr"»

28

KoHnTtponbhas pabota mo TemaM «MeTauibi»
u «HemeTamibi»

29

HeOpFaHI/I‘leCKI/IC 1 OPraHUuvYCCKHUE KUCIIOTHI.
HeOpFaHI/I‘-IeCKI/IC " OpraHN4YCCKUC OCHOBAHUA

30

AmMdoTepHbIe HEOpraHUYEeCKHE U
opraHuveckue coeuHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHMYECKHUX M OPraHuYeCKUX




BEIIECTB

Pons xuMum B 00ecriedeHUH SKOJIOTHISCKOM,

31 HHEPreTHUECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHU MEIUITUHBI
[IpencraBienust 06 0OLIMX HAYYHBIX

32 MPUHLMUIAX TPOMBILIICHHOTO TIOJYYEHHUS 1
BOKHEUIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1

34 XuMus ¥ 3J0pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITIPOT'PAMMBI

10 KJTACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATbI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero oopa3oBaHus

1

TeopeTnyeckne OCHOBBI OPraHMYECKON XUMHUH

1.1

ChopMHUpPOBAHHOCTh  MPEACTABICHUH O  XUMHYECKOHW  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPA, POJIM XUMHHU B IO3HAHUU SIBIICHUM
npuposbl, B (HOPMHPOBAHMM MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOMW JUIsl PEIICHHS MPAKTHYECKUX
3aa4 U DKOJOTUYECKH OOOCHOBAaHHOI'O OTHOIICHHUS K CBOEMY 3[0POBBIO U
MIPUPOJIHOM cpelie

1.2

Bnagenne  cucreMoll = XMMMYECKMX  3HaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaloIIHe MOHATUS (Monekyna, BaJICHTHOCT,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIEHHUS, XUMHYECKas CBSA3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIN 00BEM, YIJIEpOJIHBIA cKelleT, (QyHKIHOHAIbHAs
rpynmna, pagukaig, H30Mepus, HU30Mepbl, NOMOJIOTMUECKHUH psJl, TOMOJIOTH,
YTJEBOOPOABI, KUCIOPOA- U a30TCOJAEpKAIIMe COEeNWHEHUs, OHOJIOrMYecKu
aKTUBHBIE BellecTBa (yIJE€BOABI, JKHUPBI, OENIKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COECTUHEHHS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTpOEHHUsl opraHudeckux semecTs A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMUHU, (PAKTOJIOTUYECKUE CBEICHUS
0 CBOMCTBax, COCTaBe, MOJyYEHUH U 0€30MaCHOM HCIIOJIb30BAaHUH Ba)KHEHIIINX
HEOPraHMYECKUX U OpPraHMYECKHUX BEIIeCTB B OBITY U MPaKTUUECKOM
JESATEIIBHOCTH YEJIOBEKa

1.3

CdopMHpOBAaHHOCTh YMEHUIl BBISBIATH XapaKTEpHbIE MPHU3HAKU TOHSATHIA,
YCTaHABIIMBATh WX B3aUMOCBS3b, WCIIOJIB30BATH COOTBETCTBYIOIIME MOHSATUS
MIPU OMMCAHUU COCTaBa, CTPOSHUS U MPEBPAILIEHUI OPraHNnYeCKUX COSTUHEHUN

1.4

c(OpMHUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMUYECKYI0 CHMBOJHMKY JUIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKPAILEHHOMN)
dbopMyll OpraHMYECKMX BEHIECTB M YpaBHEHHM XHUMHUYECKUX peakUui,
W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMUYECKHX BEIIECTB Ul WIUIIOCTPALUU
MX XHMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMupoBaHHOCTh YMEHHMI YCTaHABIMBATh HPUHAICKHOCTh H3yUEHHBIX
OpraHMYECKUX BEUIECTB MO X COCTaBY U CTPOEHUIO K OMpeAeEHHOMY Klaccy
(rpynmne) coeauHeHW# (YriaeBOJAOPOABI, KHUCIOPOA U  a30TCOJEepKallue
COEJIMHEHMS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUS IO
cuctemarnyeckoil Homenkiatype (IUPAC)

1.5

CpopMuUpOBaHHOCTh YMEHHS ONPEICNATh BHABI XHUMHUYECKOW CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHBIE)

1.6

ChopMupOBaHHOCTh YMEHHS TPHUMEHSTH: TIOJOXKEHUS TEOPHU CTPOCHUS
opranudeckux BemiectB A.M. bytiepoBa i OOBSICHEHUS 3aBUCHUMOCTHU
CBOMCTB BEIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUs MacChl
BELIECTB

VYraeBonopoasl. Kucnopoaconepxamiue u a30TcoAepKallie OpraHudecKue
coeMHeHUs. BRICOKOMOJIEKYIISIPHBIE COCTMHEHUS

2.1

CdopMUpOBaHHOCTh YMEHHUH MPUBOJUTH TPUBUAIBHBIC HA3BAHUS OTICIHHBIX
OpraHMYECKUX BEIIECTB (ITWJICH, TMPOMUJICH, AaleTUJICH, STUJICHIJIHKOIIb,
rIuiepuH, ¢GeHol, (QopMallbIeTHl, aleTaldbJCTHa, MypaBbHUHAs KHCIIOTA,




YKCYCHasi KHUCIIOTa, OJICMHOBAsl KHCIIOTa, CTEAPUHOBAs KHCJIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmall, IEeJUII0JI03a, TIUIIUH)

22

CdopMHUpOBaHHOCTH YMEHHI XapaKTEpHU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMUYCCKHE CBOMCTBA THUIUYHBIX IPEACTABUTEIICH pa3IMYHBIX KJIaCCOB
OpraHWYEeCKUX BeEIIEeCTB (METaH, J3TaH, OTWJIEH, MNPONWICH, AaleTHJIEH,
OyrtaaueHn-1,3, metundyTtaauen-1,3, 6eH3051, METaHOII, TAHOJ, STUICHIJIUKOIIb,
[IIMLEPYH, (PEHOI, aneTanbAeru/l, MypaBbUHAs U YKCYyCHAsi KMCJIOTHI, TII0K03a,
Kpaxmal, 1IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa)

23

C(bOpMI/IpOBaHHOCTL YMCHUA HUIIIFOCTPHUPOBATH I'CHCTUYCCKYHO CBA3b MCIKIAY
TUIIMYHBIMU NPCACTABUTCIIIMU PA3JIMYHBIX KJIAaCCOB OPraHMYCCKUX BCIICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIUX XHUMHYCCKUX peaKI_II/Iﬁ C HCIIOJIb30BAHUCM

CTPYKTYPHBIX (hopMyT

24

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOJIOPOIHOTO
ChIpbsi (HE(pTh, NPUPOAHBIA Ta3, yrojib), CHOCOOBI UX TMEpepadOTKH U
NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepadoTKu

XUMHA U KW3Hb. PacuéTrl

3.1

ChopMHUpPOBAaHHOCT, YMEHUW BJIQJAETh CHUCTEMON 3HAHUH OO0 OCHOBHBIX
MCTOJAaxX HAYYHOI'O0 IIO3HAHUA, HCIIOJB3YCMLBIX B XUMHHU IIpU UH3YUCHUH
BEUIECTB U XMMMYECKUX SIBJICHUN (HaONIIOeHUE, U3MEPEHUE, SKCIIEPUMEHT,
MO,Z[GJII/IpOBaHI/Ie), HUCIIOJB30BaTh CHCTEMHBIC XHMHUYCCKUEC 3HaAHUA I
NPUHATHUS PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

32

ChopMupoBaHHOCTh YMEHUI COOJIIOJATh MPaBWIIA MOJIb30BAHHS XUMHUYECKOM
MOCyJIoM ¥ J1abopaTOpHBIM O00OPYJIOBAHUEM, a TAKXKe MpaBuUiia OOpaIIeHHs C
BEIIECTBAMH B  COOTBETCTBHM C HWHCTPYKIHMSMH 10  BBIIIOJIHCHUIO
7T1a00PATOPHBIX XUMUUYECKHUX OTBITOB

3.3

CdopMHpOBaHHOCTh YMEHHUH IUIAHUPOBATH M  BBINOJHATH XUMHUYECKUH
HKCHEPUMEHT (TpEeBpaIlleHus] OpPraHMYeCKUX BEUIECTB NpU HarpeBaHuUM,
MOJlyY€HUE OTUJIEHa W H3Y4YEHHE €ro CBOWCTB, Kauye€CTBEHHBIE pPEaKIUU
OpPraHMYECKUX BEIECTB, JEeHaTypalus OEKOB NpU HarpeBaHWH, LBETHBIE
peakiuu OeNKOB) B COOTBETCTBUU C IPABWJIAMHU TEXHHKU O€30IaCHOCTH IMPHU
oOpalleHnu ¢ BellecTBaMU U Ja00OpaTOpPHBIM 00OPYJOBaHUEM; MPEACTABIATH
pe3ysbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amMcu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuuid M (HOpMyTUpOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3ynbTaToB

3.4

ChopMUpOBaHHOCT, YMEHHM TPOBOIAWTH BBIUMCICHUS TIO0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00BEMA, KOJIMYECTBA HWCXOJHOTO BEIIECTBA WU
MPOAYKTAa PEaKIUH M0 M3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO U3
WCXOJTHBIX BEIIECTB MJIN MTPOTYKTOB PEAKIIHH )

3.5

ChopMHpOBAaHHOCTh YMEHMHM KPUTHYECKH AaHAIU3UPOBATh XUMHUYECKYIO
MHPOPMALIMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeacTBa MacCOBOM
uHpopMaluu, cetb UHTEpHET u 1pyrue)

3.6

ChopMupoBaHHOCTH ~ yMeHHMH  cOOJIOAaTh  HpaBWIa  OKOJIOTUYECKH
1eJ1eco00pa3HOro TOBENEHUsI B OBITY M TPYIOBOM JEATENIBHOCTH B ILENAX
COXpPaHEHMs CBOETO 3JI0POBbsI M OKpY>Kalolle MPUPOIHOM Cpesibl, 0CO3HABATh
OITaCHOCTH BO3H€I>1CTBPI$[ Ha XHUBBIC OPraHU3Mbl OHpe)IeJ'IéHHI)IX OpPraHn4YeCKux

BEIleCTB, NOHUMas cMmbicn mnokazatens [IJIK (mpenmenpHO —JomycTHMOMA
KOHIIGHTpALlMU), TMOSICHATh Ha IMpHUMepax CHocoObl yMEHbLIEHUS U
MIPEAOTBPALICHUS UX BPEIHOIO BO3JACHCTBUSA HA OPraHU3M YeJIOBEKa

11 KVIACC




Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

Bnamenne  cuctemMod = XMMHYECKHX  3HAHHIA, KOTOpast  BKJIIOYAET:
OCHOBOTIOJIATAONINE TOHATUS (XUMHUYECKHH JJIEMEHT, aToM, JJIEKTPOHHAas
obojouka aToma, s-, p-, d-dJIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJIEKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN 00BEM, KPUCTATNYECKAs PEIIETKA,
TUINBl XUMHYECKUX pPeaKkUUid (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HK30- M
SHAOTEPMUYECKHUE, PEAKIIMH HMOHHOTO OOMEHa), pacTBOpP, OJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS JHUCCOIHAINS, OKHCJIUTEIIb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMHUYECKOE PABHOBECHE);,
TEOpUH W 3aKOHBI  (Teopust  DIEKTPOJUTHUECKOH  AMCCOIUAIINH,
[lepuoanueckuii 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMUHU, (PAaKTOJIOTHYECKUE CBEIACHUS O
CBOICTBax, COCTaBe, MOJIydeHUH W 0O€30MacHOM  HCIOJIb30BAHUH
BaKHEMIITHX

HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIESTEIILHOCTH YeJI0BEKa

1.2

CopMHpOBAaHHOCTh YMEHUW  BBIABIATH  XapaKTEpHbIE TMPU3HAKH U
B3aUMOCBSI3b M3YUYEHHBIX MOHSATUN, MPUMEHATH COOTBETCTBYIOIIHE IOHSATHUS
IpU OINHCAHUU CTPOEHUS U CBONCTB HEOPraHMYECKUX BEHIECTB U UX
MIPEBPAICHH; BBISIBISATh B3aMMOCBSI3b XUMUYECKUX 3HAHMM C TOHATUSIMU U
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Bnagenue oCHOBHBIMM METOJJaMU HAy4YHOTO IMO3HAHUS BEIECTB U XUMUYECKUX
SIBJICHUM (HaOII0IeHNE, N3MEPEHNE, IKCIIEPUMEHT, MOICITUPOBAHUE)

1.4

ChopMUpPOBAaHHOCTE YMEHHI ONPEICIISATh BAJICHTHOCTh U CTCIICHb OKUCIICHHS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHMSX pA3IMYHOTO COCTaBa, BUJ
XUMUYECKOW CBS3U (KOBaJCHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJHAs) B
COCIMHEHUSAX, THUMN KPUCTAJUIMUECKON pemeETKH KOHKPETHOTO BelIecTBa
(aToMHast, MOJIEKYJISIpHAsI, HIOHHAs, METaJUTMYecKasi)

1.5

CchopMHpOBaHHOCTD yMEHHMH ONpEACTATh XapakTep CpeAabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

ChopMupoBaHHOCTh yMEHUS KJIACCH(PUIMPOBATh XMMHUYECKHE PEaKIUH IO
pa3IMYHBIM MPU3HAKAM (YUCITY U COCTAaBY Pearupyrollnux BEIIECTB, TEIIOBOMY
apdexTy  peakuud, HM3MEHEHUIO CTENEHEH  OKUCIEHUS  DJIEMEHTOB,
00paTUMOCTH peaklliy, YY4acTHIO KaTallu3aTopa)

1.7

CdopMHpPOBAaHHOCTh YMEHHUH COCTABIATH YPaBHEHHS PEAKIHUI pPa3IUYHBIX
TUIIOB, TIOJIHBIE M COKpaUIEHHbIE ypaBHEHHS pEAaKUWH HMOHHOTO OOMeEHa,
YUUTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKLUU UAYT JO KOHIIA

1.8

ChopMHpOBaHHOCTh  YMEHUH TNPOBOMUTH  PEAKIMH, MOJATBEP)KAAOLINE
KaueCTBEHHBIN COCTAB PAa3JIMYHbIX HEOPIaHWYECKUX BEIIECTB, PAcIO3HABaTh

OMBITHBIM ~ MyTEM  HMOHBI, TMPHUCYTCTBYIOLIME B  BOJAHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECTB

1.9

ChopMHUpOBAaHHOCTE YMEHHUW  pPACKpPhIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTaHOBHUTENIPHBIX DPEAKIMH TOCPEJACTBOM COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakui

1.10

ChopMupoBaHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKOM
peaxkuu OT pa3InYHbIX (PaKTOPOB

ChopMHUPOBAHHOCTh YMEHHI OOBSICHATH XapaKTEP CMEIICHUS XUMHUYECKOTO




paBHOBECHSI B 3aBUCHMOCTH OT BHEUIHEro Bo3zeicTBus (mpuHimun Jle
[Tarenne)

O6H_[8.H " HCOPTAaHNYCCKasA XUMUA

2.1

CdopMHUpOBAaHHOCT YMEHHH pacKpbiBaTh cMbIcH [lepuoamueckoro 3akoHa
AWM. MengeneeBa H  JEMOHCTPUPOBATH €0  CHUCTEMATHU3UPYIOLIYIO,
OOBSCHUTEIbHYIO U POTHOCTUYECKYIO (DYHKITH

22

ChopMupoBaHHOCTb yYMEHUH XapaKTepHU30BaTb 3JIEKTPOHHOE CTPOEHHE
aTOMOB XMMHYECKUX 3JeMEeHTOB 1-4 mnepuonos Ilepuoguueckoil cucTeMbl
XUMHYecKHX 3meMeHToB J[.MI. MenzaeneeBa, UCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE ~ OpOMTAIN»,  «IHEPIeTUYECKUE  YPOBHM»,  OOBSACHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMMHMYECKHX JJIEMEHTOB U HX
COCIMHEHMH 110 IeprogaM U rpynmnam [lepuoandeckoil CUCTEMBl XUMHYECKUX
snemenToB JI.1. Menaeneena

23

ChopMHUpPOBAaHHOCT,  YMEHHMHA  XapaKTepw3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOICTBA HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIaTh CYILIECTBOBaHHE TEeHETHYECKOMN CBSI3H MeXIy
HCOPTaHUYCCKUMHN BCUICCTBAMU C IMOMOIIBIO ypaBHeHI/If/’I COOTBCTCTBYIOIIUX
XUMHYECKUX PEaKIui

24

CdopmMupoBaHHOCTB YMEHUU YCTaHAaBJINBATh IIPUHA]IEKHOCTD
HEOpPraHMYECKUX BEILIECTB M0 MX COCTaBY K ONpeAeNEHHOMY Kjaccy (Tpymne)
COEJMHEHUI (IpoCThle BeIIeCTBA — METAUIBl M HEMETaJljibl, OKCHJBbI,
OCHOBAHMsI, KUCIIOTHI, aM(OTEPHBIE THAPOKCHU/IBI, COITH)

2.5

ChopMupoBaHHOCTH YMEHHMH HCIIOIB30BaTh XUMHUUYECKYI0 CHUMBOJMKY JUIS
coctaBieHus: (OpMyJ BEIIECTB W YpPaBHEHUH XUMHUYECKHX peaKuil,
cucrtemarnueckyro HoMeHknatypy (IUPAC) wu TpuBuaibHble Ha3BaHMs
OTJIEIbHBIX HEOPraHWYEeCKUX BeIIeCTB (yrapHblii Ta3, YIJIEKUCIBIM Ta3,
aMMuaK, raméHas W3BECTb, HEraméHas W3BECTb, MHUTHbEBAas COJA, NMUPUT M

ApyrHe)

2.6

ChopMHUpPOBAaHHOCT,  YMEHHMHM  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XAMHYECKAE CBOWCTBA HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJITBEPXKIATh CYIIIECTBOBAHHE TCHETHYECKOU CBSI3U MEXITY
HEOPTaHMYECKUMHU BEIIECTBAMU C TOMOIINBI0 YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIUii

2.7

ChopMHUpPOBAaHHOCT, YMEHHH TUIAHUPOBATH W  BBHITIOJHATh XUMHUYECKHM
JKCIIEpUMEHT  (pa3jloKE€HHWe NEepoKCHAa  BOJOpOJa B  MHPUCYTCTBUU
KaTaJin3aTopa, OIpEAeICHHEe Cpeapl pPacTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCATBHOTO WHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEaKIU, PEaklui HOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIINK Ha
cynb(dar-, kapOOHAT- U XJIOPHI-aHHUOHBI, HAa KAaTHOH aMMOHHS, pPEIICHUE
OKCIIEPUMEHTANIBHBIX 3amad 1o Temam «Mertamisy u  «Hemertamie») B

COOTBETCTBUU C IMpaBWIAMHU TEXHUKH O€30MacHOCTH IMpH OOpaIlleHUuH C
BEIIIECTBAMH W J1A0OPATOPHBIM OOOPYJAOBAHHEM; MPEACTABIATh PE3YIbTaThI
XUMHYECKOTO IKCIEPUMEHTa B (popme 3amucu ypaBHEHHI COOTBETCTBYIOIIUX
peakuii ¥ GopMyIHMPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YJIHTATOB

2.8

CdopMHUpOBAaHHOCTH YMEHHI COOJIO/IATh MPAaBHIA TOJIB30BAHUS XUMHYECKOM
1OCyI0i M 1a00opaTOpHBIM O00OPYJOBAaHUEM, a TaKKe MpaBMiIa OOpaIIeHUs C
BEUIECTBAMH B  COOTBETCTBMM C MHCTPYKIHMSMH 1O  BBIIOJHEHHUIO
1a00pPaTOPHBIX XUMUUYECKHUX OTBITOB

29

ChopMupoBaHHOCTH YMEHHMH XapaKTepU30BaTb XHUMHUYECKHE IPOLECCHI,
JeXKale B OCHOBE MMPOMBIIIICHHOTO MTOJIyYeHUS! CEPHOM KUCIIOTHI, aMMHAaKa, a
Takke C()OPMHUPOBAHHOCTH MPEACTaBICHUI 00 OOIMX HAYYHBIX NMPUHLIUIAX U
HKOJOTUYECKUX MPOOIEeMaX XMMUYECKOTO IIPONU3BOJICTBA




XUMHA U KA3Hb. PacuéTrl

3.1

ChopMHUpPOBAHHOCTh  TMPEACTABICHUH O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XHMHHU B IO3HAHUMU SIBICHUU
NpUpOasl, B (OPMHUPOBAHWU MBINUICHUS] W KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOTUMOM IS PEIICHUs MPaKTUYECKHX
3aJa4 U SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJIHOM cpelie

32

ChopMHPOBAaHHOCTE YMEHUH KPUTHYECKH aHAJIM3HPOBATh XHMHUYECKYIO
MHPOPMALIMIO, TIOIyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MacCOBOU
KOMMYHUKAIMH, ceTh HTEpHET u npyrue)

3.3

CdopmupoBaHHOCTH ~ YMEHUH  cOONMIOATh  MpaBWiIa  IKOJOTUYECKU
1e51eco00pa3HoOro MoBeNeHHUsT B OBITY W TPYZOBOHM JAEATEIPHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 37I0POBbS U OKPY>KAIOILIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTb BO3JEWUCTBUS Ha YKUBbIE OPraHU3MBbl ONpPEAEIEHHBIX
BEIIEeCTB, NOHUMast cMbici nokaszatens [1JIK, noscuate Ha mpuMepax crocoObl
YMEHBIIEHUS WU NPEJOTBPALLCHHUS] UX BPEIHOIO BO3ACHCTBUS HAa OPraHU3M
YeJI0BEKa

3.5

CdopMHpOBaHHOCTh YMEHHUH NPOBOAMTH BBIUHCICHHUS C HCIOJIb30BAaHUEM
MOHATHUS «MAaccoBas N10JI1 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIECHWM
ra3oB IMpU XMUMHUYECKHUX PEaKIUAX, Macchl BElIECTBA WM 00BEMA razoB IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O00BEMY OIHOrO U3
Y4acTBYIOUIMX B PEAKIMU BELIECTB, TEIIOBOro 3¢ (eKkTa peakluu Ha OCHOBE
3aKOHOB COXPAHEHUs MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH




ITPOBEPAAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 TeopeTnyeckue OCHOBBI OPraHMYECKON XUMHUH

[IpenMer opraHM4ecKOM XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHUE B IOJYYCHHH
1.1 HOBBIX BEIECTB M MarepuanoB. Teopusi CTPOCHHsI OPraHMYECKUX coeauHeHud A.M.
BytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

CtpykTypHBIe (POPMYIIBI OPraHMYECKHX BEIIECTB. | OMOJOTHS, M30MepHs. XUMUYECKas
1.2 CBSI3b B OPraHMYECKHX COCIMHEHHUSX — OJWHApPHBIE U KpaTHblE cBs3U. lIpencraBienue o
KJIaCCU(PUKAIIUU OPTAHUIECKUX BEIECTB

Homenknatypa opraHnueckux COeAMHEHUH (CHCTEeMaTHIeCKas) M TPUBHAIIbHBIC HA3BaHUS
BAKHENIIUX NPEACTABUTENIEN KJIACCOB OPraHUYECKUX BEILLECTB

1.3

2 VYrieBo1opoib

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHI psAa. MeraH W 3TaH — IpocTeiline
2.1 NPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE M XMMHYECKHE CBOWCTBA (PEaKLMU 3aMELeHUs U
TOpPEHMS ), HAX0XKIEHNUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHUE

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMUECKUN Psil. DTUIIEH U NMPONMIIEH — MPOCTEHIINE
IIPEJICTAaBUTENIN AJKEHOB: (PU3UUECKHe U XMMHUYECKHUE CBOMCTBA (peakuy TUAPUPOBAHUSA,

22
TaJIOTEHUPOBAHUSA, THUIpATAllUM, OKUCICHMS W TOJUMMEPU3ALMU), IOJIy4EeHHE U
IPUMEHEHHE

73 Ankanuensl: OytaaueH-1,3 u metunOytaguen-1,3: cTpoeHue, BaxHEHIINe XUMUYECKUE

' cBoiicTBa (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOr0 KayuyKa U pe3UHbI
AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHSA, TOMOJIOTHYECKUH psi. AUCTHICH —

54 NPOCTEHIINN NPEJCTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (U3NYECKHE U XUMHUYECKHE

CBOICTBa (peakUy T'UAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALMU, TOPEHUS ), [10JIyUEHHE
U IPUMEHEHUE

Apenbl. benson: cocrtaB, crpoeHue, (uzMyeckHMe M XMMUYECKHE CBOMCTBa (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHUs ), OJyuYeHUE U npuMeHeHue. Toayou: cocTaB, CTpOEHUE,
2.5 ¢u3nueckue W XHMMHUYECKHE CBOMCTBa (peakuuu TaJOreHUpOBaHHMS M HUTPOBaHMS),
MOJIy4CHHUE W TPHUMCHCHHUC. ToxkcHIHOCTH ApPCHOB. T'eneTnyeckass CBS3b MCKIY
YTIEBOJOPOAAMH, IPUHAUIEKAIMMHU K Pa3IMYHbIM KJIaccaM

[TpupoaHble UCTOYHUKU YIIIEBOJAOPOJOB. IIpuposHblii ra3 ¥ NOMyTHBIE HE(TAHBIE Ta3bl.
Hedtp um e€ mpoucxoxnenue. CrocoObl mepepadOTKM He(TH: TMEeperoHka, KPEeKHHT

2.6 (TepMuueckuii, KartaauTHueckuil), nuponu3. IlpogykTel mnepepa®OTKu HEPTH, UX
MPUMEHEHNWE B TPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiab W TPOIYKTHI €ro
nepepadoTKu

3 Kucnopoacoaep:xaiiye opraHM4eCKue COeTUHEHUS

[IpenenpHble ONHOATOMHBIE CHNUPTHL. METaHON M 3TaHOJI: CTPOEHHUE, (QU3MUECKUue U
XMMHYECKHE CBOMCTBA (peakuMM C aKTHUBHBIMH MeETaJlJlaMH, TaJOreéHOBOAOPOJaMH,
ropeHue), npuMeHeHue. BonopoaHble CBs3M MeXIy MoOJeKylaMu cnupToB. [leiicTBue
3.1 MeTaHoJa U ATAHOJIAa HA OPraHu3M YesloBeKa. MHOrOaTOMHBIE CIIUPTHI. DTHIICHTJIUKONb U
[JIMLEPUH: CTPOEHHUE, (QU3MUECKue M XHMHUYECKHEe CBOWCTBa (B3aUMOJEHCTBUE CO
IIEJIOYHBIMY METaJIaMM, KaueCTBEHHAsl peakllisd Ha MHOTOAaTOMHbIE crUpThl). JlelcTBre
Ha OpraHu3M 4enoseka. [IpuMeHeHne TauneprHa U 3TUICHTITUKOIISA

denoir: CTPOCHUC MOJICKYJIbI, (bHSH‘ICCKHe A XUMHYECKHE CBOMCTBA. TOKCHYHOCTH

3.2
¢denomna. [Ipumenenue penona

AJ'IB,Z[eFI/II[BI N KCTOHBEI. q)OpMaHBZ[eFI/II[, aleTaJIbACTui: CTPOCHHC, (1)I/I3I/I‘IGCKI/IC 151




33 XUMHUYECKHE CBOMCTBA (pPeaKIMKU OKUCICHUSI U BOCCTAHOBJICHHSI, KAUECTBEHHbIE PEAKLIUN ),
MOJIyYeHUE U IPUMEHEHHUE

OnHOOCHOBHBIE IpeneabHble KapOOHOBbIE KUCIOTHl. MypaBbHHAsE U YKCYCHasi KUCIIOTBI:
cTpoeHue, (HU3MYECKMe U XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIME IS Kilacca KHCIOT,
34 peaxiyst 3TepuuKaum), Nody4eHne U npuMeHenne. CTeapiuHoBasi M OJI€UHOBASI KHCIIOTHI
KaK TPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblja KaKk COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE

CrnoxHble >QHUpBl KaK TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.

3.5
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. bruonoruueckas poib KUPOB

VYrneBonbl: cocTaB, KilacCupuKalus yrieBoaoB (MOHO-, M- U moJucaxapubl). [ mroko3a —
OpOCTEHIINKA  MOHOCaXxapuJ: OCOOCHHOCTH CTPOEHHMs MOJIEKYJbl, (u3nueckue u
XUMUYECKHE CBOMCTBa (B3aumozeiictBue ¢ rtuapokcugom wMenu(ll), oxucinenue
aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHEe, OpOXKEHUE TIIOKO3bI),
HaxX0XJIeHUue B MpUPOJE, MPUMEHEHUE, Ononornyeckas posb. @orocunres. Ppykro3a Kak
u3oMep TIioKo3bl. Kpaxman u memtrono3a Kak NpUpojaHble mnosmmepbl. CTpoeHue
Kpaxmasia ¥ HeJUTioNIo3bl. Du3nveckne M XMMUYECKHe CBOWCTBA Kpaxmana (THAPOJIH3,
Ka4eCTBEHHAsI PEaKIHs C HOIOM)

3.6

4 A30TcoaepKaIre OpraHnyeCcKue COSAMHECHUS

AMHHOKHCIIOTBI Kak aM(OTepHbIE OpraHWYecKHe CcoenuHeHus. Dusznyeckue W
4.1 XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpHMepe TIuIMHA). buomornyeckoe 3HaueHUe
aMuHOKHCIIOT. IlenTras!

benku kak mpupoaHBIE BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
4.2 TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJIKOB: THAPOJIN3, ACHATYpalUs,
KaueCTBEHHbIC PEaKIUU Ha OeJIKU

5 BBICOI(OMOJ'ICKyJ'IHpHBIe COCAMHCHUA

OCHOBHBIC IIOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCp, HIOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHDb IOJHUMEpPU3ALIUN, CPEAHAA MOJICKYJIAPpHASA Macca. OCHOBHEBIE
MCETO/bI CHHTC3a BBICOKOMOJICKYJIAPHBIX CO€I{I/IH€HI/II\/JI - MmoJimMepu3atusa u
IOJIMKOHACHCA s

5.1

OKCHEpUMEHTAJIBHBIE METO/bl U3YUYEHHs BEILECTB M UX NPEBPAILECHUN: O3HAKOMIIEHHUE C
52 oOpa3laMu IPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kayuyykos. [lomydenue
CHHTETUYECKOT0 KayuyKa U PE3UHBI

11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 TeopeTnyeckue OCHOBBI XUMHUU

XuMuyeckuil 3ieMeHT. AtoM. Snpo artoma, H30TONbI. ODJIEKTPOHHas 00OJIOUKa.
OHepreTuyeckue YypOBHM, INOAYPOBHU. ATOMHBIE OpOUTaNu, S-, p-, d-DIEMEHTHI.

L1 OcobeHHOCTH paclpeAeaeHUs AIEKTPOHOB 0 OpOUTANIIM B aTOMax JIEMEHTOB IEPBBIX
4eThIpEX NepUOI0B. DIEKTPOHHAS KOH(UTYpaLUs aTOMOB
Ilepnonnueckuit 3axkoH u Ilepmonnueckas cucreMa XHMHYECKMX dieMeHToB J[.M.
Menneneesa. Cps3p nepuoauueckoro 3akoHa U Ilepuonmdeckoi cHCTEMBl XUMHUYECKUX
12 anementoB J[.MI. MenneneeBa ¢ COBpPEMEHHONM TEOpPHEM  CTPOEHUS  aTOMOB.

3aKOHOM€pHOCTI/I H3MEHEHHMSI CBOHCTB XHUMHYECKHX DJJIEMEHTOB H O6pa3yeMLIX nMHn
IMPOCTBIX M CJOXHBIX BCHICCTB IIO IpyIlaM W HIOCPUOJdaM. 3HaueHUe epruoan4CCKOro
34KOHA B pa3BUTUH HAYKU

CrpoeHne BemecTBa. XHMHUYECKash CBs3b. Buabl XUMHUECKOH CBs3U (KOBaJCHTHAs




1.3

HENoJISIpHAasl M TMOJspHAas, HWOHHAs, MeTajuindyeckas). VOHBI: KaTHOHBI M aHHOHBI.
Mexanu3mbl 00pa30BaHUS KOBAJCHTHON XUMHUYECKOW CBsi3M (OOMEHHBIH M JOHOPHO-
akuenTopHselii). BogopoaHas cBsi3b

1.4

BaneHTHOCTB. D5eKTpoOTpULIATENbHOCTh. CTENEHb OKUCIICHHS

1.5

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHA. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THIIA
Kpuctajuimueckon pemerku. Ilonatme o gucnepcHelx cucremax. MctuHHble U
KOJUIOMJIHBIE pacTBOPBL. MaccoBas 011 BEIECTBA B PACTBOPE

1.6

K.]'IaCCI/I(pI/IKaI_II/IH HCOPTaHUYCCKUX COCIUHECHUM. HOMCHKHaTypa HCOPraHN4YCCKUX BCIICCTB

1.7

Xumnueckass peakuus. Knaccudukanumss XMMHYECKMX pPEaKUMHd B HEOPraHUYECKOH U
OPraHMYECKONM XUMHUHU. 3aKOH COXPAaHEHMs MacChl BEIIECTB, 3aKOH COXpPaHCHHs U
[IPEBPALLCHNS SJHEPTUU IIPU XUMHUUYECKUX PEAKLIMAX

1.8

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatuMble peakuuu. XUMHUYECKoe paBHOBecHe. PaKTOpbl, BIUAIOIINE HAa COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnun Jle Hlarense

1.10

Onekrponutnueckas auccoruanys. CuibHbIe U clla0dble 3MeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCTasi, HEUTpalibHas, IiejaoyHas. Peakium noHHOrO0 0OMeHa

1.11

OKHUCIIUTENIHFHO-BOCCTAHOBUTCILHEIC pcaKkunmn

Heoprannueckas xumus

2.1

Hewmerannbl. [lonoxenne HemerauioB B Ilepuoguueckoil cucrteMe XMMHYECKHX
anemenToB JI.M. MenneneeBa u 0COOEHHOCTH CTpoeHHUsI aTroMoB. DU3UUECKHE CBOICTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETa/UIoB (Ha MIpUMeEpe KHUCIopoza, cepbl, ¢ochopa u
yraepozaa)
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XUMHUYECKUE CBOMCTBAa Ba)KHEHIIMX HEMETAIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yIiaepoAa U KPEeMHHUsI) U UX COEJUHEHHH (OKCHAOB, KHCIOPOJCOAEpKAIUX KHUCIOT,
BOJIOPOJHBIX coeMHeHni). [IpuMeHenre BaKHEUITNX HEMETAIIOB U UX COCTMHEHUN

2.3

Mertamnbl. [lonoxenune meramnoB B Ilepuonudeckoil cucteMe XMMHUYECKUX AIIEMEHTOB
JA.U. MenneneeBa. OCOOEHHOCTH CTPOSHHS IIEKTPOHHBIX O0OJIOYEK aTOMOB METAJUIOB.
O6mue ¢usnueckue cBoiicTBa MeTau1oB. CIIaBbl METAUIOB. DJIEKTPOXUMHMUECKUN Psifl
HaINpsDKCHUH METaJlIOB

24

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJbIMK, MarHuw,
ATIOMUHHM, [IUHK, XpOM, JKeJe30, Mellb) U uX coenuHeHuit. OOume crnocoObl MOTyYeHUs
MeTasuioB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTmueckas CBSI3b HCOPraHN4YCCKUX BCHICCTB, IPUHAMICKAIIUX K PAa3JIMYHBIM KJIacCaM

XUMHS U )KU3HD

3.1

Posnb xumun B o6ecredyeH!H SKOJI0THUeCKO, SHEPTeTHYECKON 1 MHUIEeBOM 0€30MacHOCTH,
Pa3sBUTUH MCIUIIMHBI. ITonsTHE O HAay4YHBIX MCTOJAAX MO3HAHUA BCIICCTB U XUMHNUCCKUX
peakuuit

32

[IpencraBiaenuss 00 OOMMX HAYYHBIX MPUHIUNAX TMPOMBIIUICHHOTO IOTYYCHHS
BOKHEHIIMX BemecTB. YenoBeK B MHUpPE BEHIECTB M MATEpPHAIOB: BaKHEHIIUE
CTPOMUTENBHBIE MaTEpUalibl, KOHCTPYKLMOHHBIE MAaTepUaJIbl, KPACKU, CTEKIIO, KEPAMHUKA,
MaTtepuayibl JUIA JJEKTPOHHUKW, HAHOMATE€pUAJIbl, OPraHUYECKME W MHUHEpaJIbHbIE
ynoopeHus

33

Xumus u 3A0POBLEEC HYCJIIOBCKA: IIpaBUJIa HCIIOJIB30BAHHA JICKAPCTBCHHBLIX IIPCIiapaToB,
IpaBujia 0C30I1aCHOr0 HCIIOJIb30BaHUS penapaTroB OBITOBOM XHMHH B HOBCCI[HCBHOﬁ
JKH3HU




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

YuebHuku:

I'a6puensu O.C., OctpoymoB N.I'., CnankoB C.A.//Xumus. ba3osslii ypoens. 10 kiacc. M.:
[IpocBemenue,

I'a6puensu O.C., OctpoymoB N.I'., CnankoB C.A.//Xumus. ba3osblii ypoens. 11 kmacc. M.:
[IpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

Enunoe conepskanue obmiero odpazoBanus https://edsoo.ru/mr-himiya/

Xumus. 10-11 knacesl. YrnyOnéuusiii ypoBeHnb. Pabouast mporpamMma u METOJHMYECKHE
pexoMeHanuu K yueonukam noj pen. Jlynuna B. B. Epemun B.B., JIpo3noB A.A., Epemuna
N.B., Kepumos D.10. https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmorexka Munmnpocsemenus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/
bubnmoreka I{OK https://lib.myschool.edu.ru/market?filters
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