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YpoBeHb o0pazoBaHun (KJacc) - 0CHOBHOe o01iee oopa3zoBanue, 10-11 kmacc

KoanuecrBo yacoB —68.

Yuaureasb —TutoBckas Ouibra AjieKCaHIpOBHA

[TIporpamma pa3paboraHa Ha ocHoBe: {DeaepajibHOIO TOCYIApPCTBEHHOT0 00pPa30BATEJIHLHOIO
CTaHJapTa cpelHero oéumero odopa3oBaHusi, yTBep:KAéHHOro npukasom MunoOpuayku P® ot
17.05.12 Ne 413,¢c yuerom Crtparerum pa3Butusi Bocnutanusi B Poccuiickoii ®denepanuu Ha
nepuon 10 2025 roaa (pacnopsi:kenue IlpaBurenscrBa Poccuiickoit @exepauun ot 29 mas 2015
roga Ne 996-p), npuMepHOli OCHOBHOH 00pa3oBaTe/ibHOI NPOrpaMMbl CpeJHero o0o0Iero
o0Opa3oBanmusi, pa3MeméHHON Ha caiite fgosreestr. ru; aBTopckoii mporpaMMbl K y4eOHHKaM
Xumusi. 10—11 kiaacesl: 15 001meodpa3oBaTebHbIX yupeskaeHuii (0a3oBbiii ypoBeun) I'.E.
Pynzurne, ®@.I'. ®eabaman, 2019r.



1. IMosicHuTeabLHAA 3aMHCKA

PaGouast mporpamma mo xumum aist 10 — 11 xmaccoB (0a30BbI YPOBEHb) COCTaBIIEHA OCHOBE
CJICAYIOIINX HOPMATHBHBIX AKTOB U yLIC6HO - METOAUYCCKHUX JOKYMCHTOB!:

1. ®denepanbHOro rocyaapcTBEHHOro 00pa3oBaTENbHOIO CTaHAApTa CPEJHEro OOIIEero
o0pa3oBaHMsl, YTBEPXKIEHHOTO nprKazoM MuuHoOpHayku PD ot 17.05.12 Ne 413 «O6
yTBEpXKAeHUU  (emepanbHOro TOCYAapCTBEHHOIO  00pPa30BaTENbHOIO  CTaHaapTa
CpemHero o01ero 00pa3oBaHU.

2. Crpaterun pa3Butus Bocnutanus B Poccuiickoit denepannu Ha nepuon 1o 2025 roaa
(pacnopsxenue [IpaButenscrBa Poccuiickoit @enepanuu ot 29 mas 2015 roga Ne996-p)

3. IlpumepHoii OCHOBHOII 00pa30BaTENbHON MPOrPaMMBbI CpeIHEro O0IIero oopazoBaHUsI.
OIOBPEHA pemenneM (enepanbHOro y4eOHO-METOAMYECKOrO OOBEAMHEHUS TI0
obmeMy ob6pazoBanuio (MpoTokoi ot 28 uioHs 2016 1. Ne 2/16-3).

4. ABTOpPCKOH mporpaMmbl 10 XHMHH ISl 0011eo0pazoBaTenbHbIX yupexxaenuit 10—11
KJIaCChI: JUIs 001eo0pa3oBaTebHbIX yupexaeHui (0a3oBbiii yposenb) [.E. Pynsuruc,
d.I'. Penpaman, 2019r.

5. OOIT COO mo ®I'OC, yrBepkaenHor pemieHueM llemarorudeckoro coBera MbBOY
COLMI Ne 6 o1 30.08.2021, mporokoin Ne 1.

W3ydyenne XumMHUM Ha YpPOBHE CpegHEro ooOuiero oOpa3oBaHMsI HaNpaBi€HO Ha
JIOCTHKEHUE CIIETYIOIINX LIECJICH:

° OCBOCHHE 3HAHUN O XMMHYECKOM COCTaBJ'IﬂI-OH_ICI\/’I CCTCCTBCHHO 'HaquOﬁ KapTHHBI MHpA,
BaXXHEUIIINX XUMHYECKHUX IMOHATHUAX, 3aKOHAX U TCOPUAX]
® OBJIAICHUC YMCHUAMU IIPUMCHATD ITOJIYUYCHHBIC 3HAHWA JIA 00BACHEHNS p33H006pa3HLIX

XHUMHYCCKUX SIBJICHUH W CBOWCTB BEHISCTB, OIICHKH POJM XUMHH B Pa3BUTHU COBPEMCHHBIX
TEXHOJIOTHIA U TIOJYYCHUH HOBBIX MaTEPUAJIOB;
. pa3BHUTHE TO3HABATEIHLHBIX HHTEPECOB U MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITENTFHOTO TMPHOOPETeHUsT XHUMHUYECKUX 3HAaHUH C HCIOJb30BAHUEM Pa3IHMYHBIX
HMCTOYHUKOB HH(OPMAIINH, B TOM YUCIIe KOMIBIOTEPHBIX;
. BOCIIUTaHUE YOEXKIEHHOCTH B TIO3UTUBHOM pPOJM XUMUU B IKU3HU COBPEMEHHOIO
o0mrecTBa, HEOOXOJUMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 3/0POBBIO H
OKpYXXaromiei cpee;
. IIPUMEHEHUE MOJTydCHHBIX 3HAHUN U YMEHUH I O€30MacCHOrO MCIOJIb30BAHMS BEIIECTB
U MaTepHaloB B OBITY, CETbCKOM XO3S1CTBE U HA TIPOU3BOJICTBE, PEIICHHUS MPAKTHUUYECKUX 3a]ad
B TIOBCETHEBHOW KHU3HU, MPEAYIPESIKICHUS SBICHUN, HAHOCSIIUX BPEI 30POBBIO YEIIOBEKA H
OKpY’KAIOILEH Cperie.

OO0mas xapakTeprucTiKa yueOHOoro nmpeaMera.
Cpennee oOmiee oOpa3oBaHue - 3aKIIOUYHUTENbHAS CTYMeHb 001ero oopazoBanus. ConepxaHue
cpeaHero ob61iero o0pa3oBaHus HANPaBJICHO Ha pPelIeHHe CIeAYIOIINX 3a1ay:
* 3aBepuieHHE 00IIe00pa3oBaTENbEHOW IOATOTOBKM B COOTBETCTBHH C 3akoHOM «OO0
oOpa3oBanun B PDy;
* peanm3anus NOPeanpoPEeCcCHOHAILHOTO 00IIEero o0pa30BaHUs, IMO3BOJAIONIETO O0ECHEYUTh
IPeeMCTBEHHOCTh 001IEeT0 U MpodeccuoHaIbHOr0 00 pa3oBaHusl.
Bakneiimeii 3amaueii o0ydeHHs Ha dTale MOJYYCHHS CPEIHEro OO0IIero o0pa3oBaHus SBIISICTCS
MOJATOTOBKAa OOYYalOIIUXCI K OCO3HAHHOMY BBIOOPY JalbHEHIEro IKHU3HEHHOTO IyTH.
OOyuarommecss JOJDKHBI CaMOCTOSITEIbHO HCIOJb30BaTh HMPUOOPETEHHBIM B IIKOJE OMBIT
JEATEIbHOCTH B PEANbHOM JKM3HH, 32 paMKaMH y4eOHOro mporecca. [JlaBHbIC 1[eu cperHero
o011ero o0pa3oBaHMs COCTOSIT:
* B (OpPMUPOBAHUHU MEIOCTHOTO MPEACTABICHHUS O MHPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX
3HAHUSX, YMEHHIX U CIIOCc00ax NesTeNbHOCTH;
* B IPHOOPETEHUH ONbITAa TO3HAHUS, CAMOIIO3HAHHUS, PAa3HOOOPA3HON e TEIHHOCTH;
* B IIOJITOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3oBaTesbHON 1 MPO(HECCHOHATEHON TPaeKTOPHH.



B um3ydenun kypca xumuu Oousblias pojb OTBOAUTCS XUMHYECKOMY AKCIEPHUMEHTY,
KOTOpBI  TpEACTaBJIEH  IMPaKTUYECKUMM  paboTamM, JIaOOpaTOPHBIMH  ONBITAMH U
JI€MOHCTPALlMOHHBIMU JKcnepuMeHTaMu. OueHb BaKHBIM SBJIIETCS COONIO/IGHHE IPaBUII
TEXHUKU 0€30MacHOCTH MpHU paboTe B XUMUYECKOM J1TabopaTopuu.

B xadecTBe IEHHOCTHBIX OPHEHTUPOB XMMHUYECKOT0 00OpPa30BaHUsS BBICTYHAIOT O0BEKTHI,
u3yyaeMble B Kypce XHUMHMM, K KOTOPbIM Yy oOOydamoummxcs (OpMUPYETCsl LIEHHOCTHOE
OTHOILICHUE.

OCHOBY NO3HaBaTENbHBIX LEHHOCTEH COCTABJISIOT HAayYHble 3HAHUS U HAyYHbIE METOJIbI
MTO3HAHMUSL.

Pa3BuTHe mo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTAIMHM COAEpKaHHUS Kypca XHMHUU MO3BOJISET
copmupoBaTh:

* YBQXXHUTEIbHOE OTHOILIEHUE K CO3UAATEIbHON, TBOPUECKOH 1EATEIbHOCTH;

* IOHUMaHKE HEOOXOAMMOCTH 3/I0POBOT0O 00pa3a KU3HHU;

* TOTPeOHOCTh B OE3yCIOBHOM BBINMOJIHEHUH MPaBUI 0€30MaCHOr0 HCIOIb30BaHUS BEIIECTB B
IIOBCE/IHEBHOMN JKHU3HU;

* CO3HATENbHBINA BBIOOp Oyaymei npodeccuoHaabHON e TeIbHOCTH.

Kypc xumum obnanaer BO3MOMKHOCTSIMU JUIsl (POPMHUPOBAHMSI KOMMYHMKATHUBHBIX LEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBJISIIOT IPOILECC OOIEHUS U TPaMOTHAs Pedb, CIIOCOOCTBYIOIIHE:

* IPaBUJIbHOMY M CIOJIb30BaHUIO XUMUYECKON TEPMUHOJIOTUY;

* Pa3BUTHIO MOTPEOHOCTU BECTU AUAJIOr, BBICIYIIMBATH MHEHHE OIMOHEHTA, y4acTBOBATh B
JMCKYCCHH;

* Pa3BUTUIO CHOCOOHOCTH OTKPBITO BBIpaXKaTh M apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOUKY
3peHusl.

Mecrto npeamera « XHMHKW» B Y4eOHOM IJIaHe.

KoaunuecTBo yacoB Ha u3ydeHue npeamera « XMMHUU» MPeIyCMOTPEHO B COOTBETCTBUU C
yueOHbIM Tu1aHoM OV, KOTOpbIN MpeaycMaTpuBaeT o0s3aTeNIbHOE U3yUeHHe XUMUU Ha YPOBHE
cpenHero obmero oopasoBanus B oobeme 68 yacos: B 10 kmacce B o0beme 34 vacos, B11 kiacce
B 00bemMe 34 yacoB (6a30BBIi YPOBEHB).

2. TlnaHupyemble pe3yJibTaThl.

N3ydyenne XuMuM B CpeOHEW IIKOJIE HAIPaBIEHO Ha JOCTUXKEHHE OO0YUYaIOLIMMUCS
CICAYOIHNX JIMYHOCTHLBIX, MECTAITPCAMCTHBIX U TPCAMETHBIX PE3YJILTATOB.

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUSI MPOrpaMMbl OCHOBHOIO OOIIEr0 OOpa3oBaHMs
JOCTHUT'AalOTCA B XOA€ 06yLICHI/ISI XUMHUHU B €AUHCTBEC yqe6H0171 W BOCIHTATEIILHOMN ACATCIIBHOCTHU
Opranuzaiiui B COOTBETCTBUM C TPAAUIMOHHBIMU POCCHUHCKUMH COLIMOKYJBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHU, NPUHATHIMM B OOIIECTBE MpaBUIAMH W HOPMaMH
MOBEACHUSI W CIIOCOOCTBYIOT TMpOILIECcCaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLUATU3ALNH
00y4YaroIIMXCs.

1. I'pasknaHckoro BOCHHMTAHUS. TIPEJICTAaBICHUS O CONUAIBHBIX HOpMax u
IpaBUJaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOH, y4eOHO-MCCIe0BAaTEIbCKOM, TBOPYECKOM H JAPYrUX BHOAX
NesITeNbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH JESATENbHOCTH MPU BBITOJHEHUH
yq€6HBIX, MMO3HAaBAaTCIbHBIX 3aJa4d, BBIIIOJIHCHHU XHUMHWYCCKUX OSKCIICPUMCHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHIO M B3aMMOIIOMOIIM B IpPOLECCe 3TOMN
yq€6H0ﬁ ACATCIIBHOCTH, T'OTOBHOCTH OILICHHUBATh CBOE MOBEACHHUEC M TIOCTYIKH CBOUX
TOBAPUIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMUS MOCIIEICTBUI
IIOCTYIIKOB.

2. IlaTpuoTHYECKOr0 BOCHUTAHUSL LIEHHOCTHOIO OTHOILIEHUS K OTEYECTBEHHOMY
KyJIbTypPHOMY, UCTOPUYECKOMY M HAy4YHOMY HACIEIHIO, MIOHUMAaHMs 3HAYEHUS XUMHYECKOU
HayK{ B KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOIN HHpOpManuen



O [IIEpelOBBIX JOCTHIKCHMSAX M OTKPBITUAX MHUPOBOM U  OTEYECTBEHHOW XHUMHH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpoicTBE MUpa U OOIECTBa;

3. /lyXxOBHO-HPABCTBEHHOE BOCHHUTAHUE. /lyXOBHO-HPABCTBEHHOe BOCIHMTAHWE: T'OTOBHOCTBH
OLICHUBAThH TTOBEJCHNUE U MOCTYIKH C MO3UIMH HPABCTBEHHBIX HOPM U HOPM SKOJOTMYECKOH KYIBTYPHI;
MOHMMAaHHe 3HAYUMOCTH HPAaBCTBEHHOr'O acIeKTa JeSTEIbHOCTH YeJI0BEeKa B MEAUIIMHE U XUMUU

4. DcreTHyecKkoe BOCMUTAHME: IOHUMAHHE PO XUMHU B (DOPMHPOBAHMH ICTETHYECKOH KYIBTYPHI
JIMYHOCTH.

5.1leHHOCTH HAYYHOT'0 MO3HAHUS

1) MHPOBO33PEHUYECKMX MPEACTABICHUA O BEIIECTBE KM  XHMHUYCCKOW  pEAKIIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBISAIONIMX OCHOBY st
MOHUMAHUSA CYIIHOCTH HAay4YHOM KapTUHBI MHUpPA; MPEACTaBIEHUW 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOTHON CPEIOi, O POIH
XMMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

2) TmO3HaBaTENbHBIX MOTHBOB, HAINpPABIEHHBIX HA IOJY4YEHHE HOBBIX 3HAHUH [0 XUMUH,
HEOOXOAMMBIX /I 0ObSICHEHUSI HA0JI10/1a EMBIX MTPOLIECCOB U SIBJICHHIA;

3) mo3HaBaTeIbHOW, MH(POPMANIMOHHOW M YUTATEILCKOH KYJIbTYpPBI, B TOM YHCIIC HABBHIKOB
CaMOCTOATENILHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpPOH, JOCTYIHBIMHU
TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTHl;

4) mHTepeca K OOYYEHHI0 W IO3HAHUIO, JHO003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHON M UCCIIENOBATENbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHSI O0OyUEHHUS B TalibHEHIIIEM;

6. @®u3zuyeckoe BocnuTanue, ®opMupoBaHus KYJIbTYPbI 310POBbS

OCO3HAHMS [IEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 30POBbIO, YCTAHOBKH Ha
3M0pOBBIA  00pa3 JKU3HU, OCO3HAHMS TMOCIENCTBUHA W HENPUATUS BPEAHBIX MPUBBIYEK
(ynotpeOneHusT amKorois, HApKOTUKOB, KYypEHHUs), HEOOXOIMMOCTH COONIOIEHUS TPaBHII
0e30IacHOCTH pH 00paIIeHNH ¢ XMMUYECKIMH BEIIeCTBAMU B OBITY U peabHON )KU3HHU;

7. TpyaoBoro BOCHUTAHUS:

WHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuid U Tpylda pa3iudHOro poja, YBaXKEHUE K
TPYAy W pe3yibTaTaM TPYJIOBOH AEATEIBHOCTH, B TOM YHCIE HA OCHOBE NPHUMEHEHUS
MpPEeIMETHBIX 3HAHUW 1O XHUMHH, OCO3HAaHHOTO BBIOOpAa WHIAMBUIYAIBHONM TPaeKTOPUH
MPOJODKEHUsST O0pa3OBaHUS C YYETOM IJIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIEeNHONH MPpodeCcCHOHATBHOM 1eATeIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHI; TOTOBHOCTh aJIaliTUPOBATHCS B PO eCcCHOHAIbHON Cpee;

8. JK0JIOrH4€eCKOr0 BOCTIMTAHUS :

9KOJIOTMYECKHU 11€71eCO00pa3HOro OTHOIIEHUS K MPUpOJe KaK MCTOYHHMKY >KM3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUS IIEHHOCTH 3/I0POBOr'0 M 0€30MacHOro oopasza >KU3HH,
OTBETCTBEHHOTO OTHOMICHUS K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUS LEHHOCTH COOJIIOJIEHHs MpaBui O€30MaCHOrO IMOBEIEHUs INpu pabore ¢
BEIIECTBAMH, a TaKXKe€ B CUTYyallUiX, YIPOXKAIOMIUX 3JOPOBBIO U KU3HU JOJIEH; CIOCOOHOCTH
OPUMEHSTh 3HAHUS, MOJy4YaeMble MPU U3YYCHHHM XMMHHU, I PEIICHUs 3a/ay, CBA3aHHBIX C
OKpYXaroIlel MPUPOJIHON CPEAON, MOBBILICHUSI YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCOZHAHUS
IJI00AJIBHOTO XapakTepa YKOJOTHYECKUX MTPOOJIEM U MyTe UX PELICHHS TOCPEICTBOM METO0B
XUMHUU; IKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJICTBOBATHCS WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLMAIBHON MPAKTUKE.

MeTanpeamMeTHbIe pe3yJbTaThbl

B cocraBe MerampenMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMbIE JJIsI  (OPMHPOBAHUS
MHUPOBO33pEHHS OOIICHAYYHbIE MOHATHUS (3aKOH, TeOpHsl, TPUHIIUII, TUIOTe3a, (PaKT, cucTema,
MpoIIecC, AKCIIEPUMEHT U Jp.), KOTOPHIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX
MpeIMeTax W TO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB ()OPMUPOBATH MPEACTABICHUE
0 IIETIOCTHOM HAYYHOW KapTHHE MHPA, U YHUBEPCAIbHBIC yueOHbIE e CTBUS (TT03HABATEIBHEIE,
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KOMMYHUKAaTUBHBIE, PETYJISTUBHBIC), KOTOpble obecrneunBaioT (GOpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYLIECTBJICHUIO y4eOHON eI TeNbHOCTH .
IIpenmeTHBIM pe3yabTaTaM OCBOCHMS 6230BOr0 Kypca XUMUU JI0JKHBI OTPaXKaTh:
1) chopMHUpOBAaHHOCTD MPECTABIEHUN O MECTE XMMHUH B COBPEMEHHOW Hay4YHON KapTHHE MUpa;
MMOHMMaHHE POJIM XUMHH B (OPMUPOBAHUU Kpyrozopa M (YHKIMOHAIBHOW TPaMOTHOCTHU
YeJIOBEKa JJIsl peIIeHMs] TPAKTUUYECKUX 3a/1a4;
2) BIAJEHHE OCHOBOIOJAralOUMMH XUMUYECKUMH TOHATUAMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMHM; YBEPEHHOE MOJb30BaHUE XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
3) BiageHHEe OCHOBHBIMM METOJaMU HAY4YHOI'O TIO3HAHUS, HCIOJIb3YEeMbIMH B XHMHHU:
HaOyo/IeHNe, OMKcaHWe, HW3MEpEeHHe, OSKCIIepUMEHT; yMeHue oO0pabaTbiBaTh, OOBSICHSTH
pe3yJIbTaThl IPOBEIEHHBIX ONBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH NPUMEHSTH
METO/Ibl TO3HAHUS NIPU PELIEHUH TPAKTUYECKUX 3a/1a4;
4) chopMHPOBAaHHOCTH YMEHHs HaBaTh KOJWYECTBEHHBIC OI[EHKH W MPOBOIUTH PACUETHI IO
XUMHUYECKUM (HOpMYysiaM U ypaBHEHUSIM;
5) BnajgeHue MpaBUIaMy TEXHUKH 0€30MacHOCTH MPHU HCIOIb30BAaHUU XUMUYECKUX BEIECTB;
6) chopMHpOBaHHOCTH COOCTBEHHOH MO3MIIMHM MO OTHOIIEHUIO K XUMHUYECKOH WHQOpManuu,
IIOJIy4a€MOU U3 Pa3HBIX MCTOYHUKOB;
7) nnst oOydaroumxcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbs OBJIAJICHME OCHOBHBIMU
JOCTYIIHBIMHU METOJJaMH Hay4HOI'O IIO3HAHUS;
8) mns cnenblX M CNa0OBHIAIIMX OOYYarOMIMXCS OBIAJCHUE MPAaBUJIAMHU 3alUCH XUMHYECKUX
(hOopMyJI C HCITOJIL30BAaHUEM PEIbe(HO-TOUCUHOM CHCTeMbI 0003HaueHu# JI. bpaiins.
B pesynbTrare uzyudeHus ydeOHOro mpeameTa «XUMHUsS» HAa YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHuUs:
BbInycKHUK Hay4qUTCSL:
® pacKkpblBaThb Ha MpHUMEpax poJib XUMUU B (OPMHPOBAHUU COBPEMEHHOH Hay4YHOUH
KapTHUHBI MUPA U B IPAKTUUECKON J1€ATEIbHOCTH YEJIOBEKa;
e IGMOHCTPUPOBATh Ha IpUMEpax B3aUMOCBA3b MEXKIAY XUMHUEH W JAPYyTHMH
€CTECTBEHHBIMHU HayKaMHU;
® pacKpbIBaTh Ha pUMeEpax MOJOKEHUs TEOPUH XUMHUUecKoro cTpoeHus: A.M. bytneposa;
e noHuMarh ¢usndeckuit cmeicn Ilepuoanueckoro 3akona J[.M1.MenneneeBa u Ha ero
OCHOBE OOBSACHATH 3aBUCUMOCTb CBOWCTB XMMUYECKUX AJIEMEHTOB U 00pa30BaHHBIX UMHU
BELIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;
e OOBSACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOLIMX MPEACTaBICHUH 00 MX
COCTaBE U CTPOCHUH;
® [IPUMEHATHh IPAaBUJIa CUCTEMATHYECKOM MEXIYHAapOJHOH HOMEHKJATYypbl KaK CpeicTBa
pa3nuyeHust U UIeHTHU(HUKALUK BEUIECTB 110 KX COCTaBY U CTPOCHUIO;
® COCTaBJIITb MOJIEKYJSIDHBIE U CTPYKTYpPHbIE (DOPMYJIbl OpPraHMYECKMX BEIIECTB Kak
HocuTesned MHOpPMALMKU O CTPOEHUH BEIIECTBA, €r0 CBOWCTBAX M NMPUHAMICKHOCTH K
OIPEEIIEHHOMY KJIACCy COEIMHEHUN;
® XapaKkTepU30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBYy, CTPOCHHIO M CBOWCTBaM,
YCTaHABJIMBATh INPUYUHHO-CIECICTBEHHBIC CBSI3M MEXKIY IJaHHBIMM XapaKTEPUCTHKAMU
BEILECTBA;
® [PUBOJUTH MPUMEPbl XUMUYECKHX PpEaKLMi, pacKpbIBAIOIIUX XapaKTEepHbIE CBOWCTBA
TUIWYHBIX TPEACTAaBUTENEH  KJIACCOB OPraHMYeCKUX BEUIECTB C LeNbl0  HX
UIeHTU(UKAIMT 1 0O0BSICHEHUS 00JIACTH PUMECHCHHS;
® [IPOrHO3UPOBATH BO3MOXKHOCTb IMPOTEKAHUS XMMHYECKUX PEaKLUUi HAa OCHOBE 3HAHUU O
THIIaX XUMHYECKON CBSI3U B MOJIEKYJIaX peareHTOB M MX PEaKIMOHHOH CIIOCOOHOCTH;
® JCNOJB30BaTh 3HAHMUS O COCTABE, CTPOEHUHM M XUMHUYECKHX CBOMCTBAaxX BEIIECTB JJIS
6e301acHOr 0 MPUMEHEHHSI B IPAKTUYECKOM J1eATeIbHOCTH;



MIPUBOJUTH MIPUMEPBI MPAKTUUYECKOI'0 MCIOJIb30BAaHUS MPOAYKTOB NEepepaboTKH HEPTU U
IIPUPOJIHOTO I'a3a, BHICOKOMOJIEKYJISIPHBIX COCAUHEHUN (TOJMATUIIEHA, CUHTETUYECKOI O
Kay4yKa, alleTaTHOI'O0 BOJIOKHA);

IIPOBOJUTh OMBITHl MO PACHO3HABAHUIO OPraHUYECKUX BELIECTB: IVIMLIEPUHA, YKCYyCHOU
KHCJIOThI, HENpeleIbHbIX JKUPOB, I'JIFOKO3bI, Kpaxmala, OeJKOB — B COCTaBE IMUIIEBBIX
IIPOJYKTOB U KOCMETUYECKHUX CPENICTB;

BJIAJIETh NpPaBUJIAaMU M IpHEMaMH 0€30MacHO paboThl C XMMHUYECKUMHU BEIIECTBAMHU U
1a00paTopHBIM 000PYI0OBAHUEM;

YCTaHABJIMBAThH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMHU U CMEIEHUSI XUMUYECKOTO
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C LEIbIO OMpPENEICHHUS ONTUMAJbHBIX YCIOBUN
NPOTEKAHUS XUMHYECKUX MPOLECCOB;

MIPUBOAMTD IPUMEPBI THAPOJIN3A COJIEH B IOBCEAHEBHOM *KU3HU YEJIOBEKa;

OPUBOJINUTH IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUMi B  MpUPOJE,
IPOU3BOJICTBEHHBIX IIPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

IIPUBOJUTh IPUMEPbl XHMHUYECKUX pEAKLUH, pPAaCKphIBAIOLIMX OOIIME XUMHUYECKHE
CBOMCTBA IIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAJIIIOB;

IPOBOAUTH pacueThl Ha HAXOXKICHHE MOJEKYIIpHOW (OpMYIbl YIJIEBOAOpOAa IO
OPOAYKTaM CrOpaHHUsi M IO €ro OTHOCUTEIbHOW IJOTHOCTH U MAacCOBBIM JIOJSM
2JIEMEHTOB, BXOASLINX B €r0 COCTaB;

BJAJIeTh MpaBHJIaMu Oe30MacHOr0 OOpalleHHs] C €IKUMHU, TOPIOUYMMU U TOKCHUYHBIMU
BEIIECTBAMU, CPEICTBAMU OBITOBON XUMHU;

OCYIIECTBJIATh IMOMCK XUMHUYECKOW HH(pOpMAlUMU [0 Ha3BaHUAM, HIACHTHPHUKATOpaM,
CTPYKTYPHBIM (pOpMYyJiaM BEILIECTB;

KPUTUYECKH  OIEHWBAaTh W  WHTEPIPETHPOBATh  XUMHUYECKYI0  HH(OpPMAIIHIO,
COZIEpIKAIIYIOCS B COOOIISHHIX CpPeACTB MaccoBol mHpopmanuu, pecypcax MHTepHETa,
HAy4YHO-TIONMYJISIPHBIX CTaThAX C TOYKU 3PEHUS ECTECCTBEHHO-HAYYHOW KOPPEKTHOCTH B
IeTISX BBISIBIICHHSI OIIMOOYHBIX CYXIEHUH U (OPMUPOBAHUS COOCTBEHHON MO3HIINN;
MPEJCTaBISATh IyTH PEUICHHs TI00aNbHBIX MPOOJIEM, CTOSIIMX Mepel] YeI0OBEUYEeCTBOM:
9KOJIOTUYECKUX, SHEPTeTUY€CKUX, CHIPHEBBIX, U POJIb XUMHUU B PEILICHUH 3TUX MPOOIIEM.

BLIHYCKHI/IK IMOJIYYUT BO3BMOKHOCTb HAYUUTHCS:

WUTIOCTPUPOBAaTh Ha MpPUMEpPax CTAHOBJICHHE M HBOJIOLUI0 OPraHUYECKOM XUMHUHU Kak
HAyKHU Ha pa3jIMYHbIX UICTOPUYECKUX ATANAX €€ PA3BUTHS;
WCIOJb30BaTh METOJABl HAYYHOTO ITO3HAHHS TPU BBHIMOJHEHUU ITPOSKTOB W y4eOHO-
HCCIIEZIOBATENbCKUX 3aJad [0 H3YYEHHIO CBOMCTB, CIIOCOOOB TMOJIY4EHHUS U
pacro3HaBaHusl OPraHUYECKUX BEIIECTB;
OOBSICHATh MPUPOAY U CHOCOOBI 00pa3oBaHUS XWMUYECKOW CBSI3U: KOBaJEHTHOM
(MONSApHOM, HEMOJISIPHOW), WOHHOW, METAJNIMYECKOH, BOJOPOMHOW — C IIEJbIO
ONpEIENICHUS] XUMUYECKON aKTUBHOCTH BEILECTB;
YCTaHABJIMBATh T'€HETHUYECKYIO CBSI3b MEXAY KJIacCaMH OPraHUYECKUX BEIIECTB JJIs
00OCHOBaHHUS MPUHIMIHAILHOW BO3MOXXHOCTU IONTYYEHUS OPraHUYECKUX COCAMHEHUU
3a/IaHHOT'0 COCTaBa U CTPOCHUS;
yCTaHaBIMBAaTh B3aUMOCBSI3U MEXIY (pakTamMu U Teopuei, IPUIMHON U CIEJICTBUEM MPHU
aHanu3e MpoOJEeMHBIX CHUTyalluid M OOOCHOBaHMM NPUHUMAEMBIX PELICHUH Ha OCHOBE
XUMUYECKUX 3HAHUU.

3. Conep:xanue yueOHOTo npeamera
10xnacc (344; 14. B HegeJ110)
Pazgen 1. Teopusi XMMHYECKOro CTpPOCHUSI OpraHudeckux coeanHenuii. Ilpupona

XUMHYECKHUX cBsi3eii(4 yaca)

Oprannueckue BeniecTBa. llosBiIeHME M pa3BUTHE OPraHMYECKOM XMUMHUH KaK HAyKH.

XUMHUYECKOEe CTPOCHUEC KaK IMOpAAOK COCAMHCHHA AaTOMOB B MOJICKYJIC COIJIACHO HX
BaJeHTHOCTH. (OCHOBHEIC ITOJIOKCHUS TCOpUHU XUMHUUYCCKOIO CTPOCHHUA OpPraHuYCCKUX
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coenuHeHuit A.M. byriepoBa. YriaepoIHbI CKeJleT OpraHuYeckol MoJiekyJsibl. KpaTHocTh
XUMHUYECKOM CBS3H. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOI'O CTPOEHUS MOJIEKYIL.
W3omepust u uzomepsl. Ilonstue o dyHkumoHanpHOW rpymnme. IlpuHnunel kiaaccuuxauu
OpPraHUYeCcKUX coeauHeHud. CucremaTHdeckas MEXAYHApOJHAas HOMEHKJATypa W MPUHLMIIBI
o0pa3oBaHMs Ha3BaHHWI OPraHUYECKUX COCITMHCHHM.

Mecro 1 3HaueHNEe OPraHUYeCKOW XUMMUU B CUCTEME €CTECTBEHHBIX HaYK.

Pa3znen 2. Yraesoaopoast (10 yacos).

[Ipenenbuble yriaeBogoponsl (ankanbl). CTpoeHHEe MOJEKYJbl MeTaHa. ['oMonorunyeckuit
psn ankaHoB. I'omonoru. MexayHapogHass HOMEHKJIATypa OpraHMYecKuX BemecTB. M3omepus
YIJIEpOJHOTO CKeleTa. 3aKOHOMEPHOCTH W3MEHEHHsI (HU3UYECKHX CBOMCTB. XHMHMUYECKHUE
cBOicTBa (Ha IMpUMeEpe METaHa U 53TaHa): peakUuu 3aMelleHus (TaJoreHUpOBaHUE),
JNETUAPUPOBAHUS KaK CIIOCOOBI NMOTY4YEHUsI BaKHEHIINX COCAMHEHUNH B OPraHUYeCKOM CHHTE3E.
l'openne MeTaHa Kak OAMH M3 OCHOBHBIX MCTOYHHKOB TeIJJa B IPOMBIIUICHHOCTH H OBITY,
n3omepuzanuu ankaHoB. llemubie peakiuu. CBoOOgHBIE panuKanbl. ['amoreHonpou3BOIHBIC
ankaHoB. HaxoxaeHue B Ipupoje 1 MPUMEHEHHUE AJIKAHOB.

Kpatueie cBa3u. Henpenenbuble yrieBonopoabl. AgkeHbl. CTpoeHHE MOJIEKYJIbI
stuneHa.sp-I'mOpunuzanus. ['omonornueckuit psan  ankeHoB. Homenknarypa. M3omepus
YIIEPOAHOTO CKeJieTa U TMOJOKEHUsI KPaTHOM CBSI3U B MOJIEKyJie. XMMUYECKHE CBOWCTBa (Ha
IIpUMepe STHIJIEHA): peaKklUu MPUCOECTUHEHUs (TaJoreHupoBaHUE, THIPUPOBAHUE, TUApaTallns,
TUAPOTAIIOTEHUPOBAaHNWE) KAk  CHocod  mosydeHus  (YHKIMOHAIBHBIX  MPOU3BOTHBIX
yriaeBoaoponoB, roperus. IlpaBuno MapkoBHUKOBA. BbICOKOMOJEKYIISIpHbIE COEAMHEHUS.
KauecTBeHHble peakuuum Ha JBOHHYIO CBs3b. [lonmmepusanusi »TUJIEHA KaKk OCHOBHOE
HaIlpaBJICHUE €r0 HUCIOJIb30BaHMs. [ToaM3THIIeH Kak KpyIHOTOHHAXKHBIN MIPOAYKT XUMHUYECKOIO
pon3BoACTBA. [IpuMeHeHne 3TuieHa.

Anxanuensl M Kaydyku. llonsrtue o0 ankaaMeHax Kak YrieBOJOpOJaxX C JBYMS
JNBOMHBIMH CBs3sMH. [lonmumepusanus nuBuHWIa (OyragueHa-1,3) kak Crmoco0 IOMydeHUs
CHHTETHYECKOro Kayuyka. M3ompen (2-merunOyrtamauen-1,3). HaTypanbHbI ¥ CHHTETHYECKUI
Kayuyku. Bynkanuzauus kayuyka. Pesuna. Ilpumenenue kayuyka u pe3uHbl. ConpsokEHHbIE
JBOMHBIE CBsI3M. llonydeHne M XUMHUUYECKHE CBOMCTBA alIkaJUEHOB. Peakiuu mpucOeIuHEHHS
(ramoreHupoBaHUs) U MOJUMEPHU3AIIUN aAJIKA T CHOB.

AnxunHbl. AuetwieH (3THH) U ero romonord. CTpoeHHe MOJEKYJbl alleTHIIeHA.
I'omonorunyeckuit pan ankuHos. Homenkiatypa. M3omepus yriiepoIHOro CKeIeTa U IMOI0KEHUS
KpaTHOM CBsI3M B MoJeKyle. MexkinaccoBass uszomepus. Sp-I'mOpuamsanus. Xumuueckue
cBOMicTBa (Ha TMpUMeEpe alleTHJICHA): pPEaKIUu MPUCOCAUHEHHUS  (raJIoreHHUpPOBAHUE,
TUAPUPOBaHKE, THApATAalMs, TUAPOrajJoreHUpOBaHUe) KaK Croco0 MONydeHHUs IOJMMEPOB U
JIpYyTUX TOJIE3HBIX NPOAYKTOB. ['OpeHue aneTuneHa Kak HCTOYHHUK BBICOKOTEMIIEPATYpPHOIO
IUIAMEHHU JIJIS1 CBApKU U pe3Ku MeTasuioB. [Ipumenenue areruieHa.

TloHATHE O IUKIIOAIKAHAX.

Apenbl (apomMaTHUECKHE YTIeBOAOPOAbl). beH30a Kak mpencraBUTEIb apOMaTHUYECKUX
yriaeBogoponoB. CtpoeHue MoJieKysbl O0eH3oja. XUMUYECKUE CBOMCTBA: PEAKIMHU 3aMEIIeHUs
(rajoreHMpoBaHHE) KaK CHOCOO TONYyYEeHHUS XUMHUYECKUX CpPEACTB 3alllUThl PACTCHHUH,
npucoenvHeHus (TUIPUPOBAHUE) KaK JIOKA3aTeIbCTBO HENPENeNbHOr0 XapakTepa OeH3o:a.
Peakuus ropenmsi. Tomyon. M3omepus 3amectuteneid.llpumenenne Oenzoma. Ilecturiumsi.
['enernueckas CBsA3b apEHOB C APYTUMU YTIJIEBOAOPOIAMH.

[Ipuponubie HCTOUHUKY yriaeBoaoponoB. [Ipuponnsiii ra3. Hedgts. IlonyTHbie HEDTAHBIE
ra3el. Kamennslit yroius. [lepepaborka Hedtu. [leperonka HedT. PexTrdukanonHas KoJIOHHa.
bensun. Jlurpomn. Kepocun. Kpekunr HedrenpomykToB. TepMuueckuid W KaTaTHUTHUYECKUN
KpekuHru. [luponus.

Pa3znen 3. Kuciiopoaconepxamme opranndeckue coennnenns (11 yacos).

Kucnopoaconep:xxamnye opranndeckue coequHeHns. OTHOATOMHBIE MTPEAEIbHBIE CITUPTHI.
Knaccudukanusi, HOMEHKIaTypa, U30Mepus COUPTOB. MeTaHOJI M 3TaHOJ KaK MpeICTaBUTENN
Mpe/leJIbHBIX OJHOATOMHBIX CIIUPTOB. IlepBUUHBII, BTOPUYHBIA U TPETUUHBIA aTOMBI yIiepoja.
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Bonoponnas cBs3p. XuMHUECKHE CBOMCTBA (Ha IPUMEPE METAHOJIA U 3TAHOJA): B3aUMOICHCTBUE
C HaTpUeM KaK CHoco0 YCTaHOBJIEHMS HAJM4YMA TUAPOKCOrPYIBI, peaknus ¢
raJIoreHOBOJIOPOJIaMU  KaK CIoco0 IMOJIy4eHHs pacTBOpPUTENEH, Jerujparanus Kak croco0
MOJTydyeHUs] ATUJIeHA. Peaknus ToOpeHMs:: CHUpPThl Kak TommBo. ChnuproBoe OpoKeHHUE.
®epmentel. Bogopoanwsie cBsizu. IlpuMmeHneHue MeraHona W 3TaHoJia. PU3MOIOTHYECKOE
JeWCTBHE METaHOJIA U ATAHOJIa HA OPraHU3M 4eI0BeKa. AJIKOIOJIU3M.

MHoroatomMHble€ CIUPTHL. DTUIEHIIMKOJIb U TIULEPUH KaK MPEACTABUTENN NPEAEIbHBIX
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHAas! peakiysi HA MHOTOaTOMHBIE CIIUPTHI U €€ IPUMEHEHHNE
JUISL PacliO3HABaHUs IIIMIEPUHA B COCTABE KOCMETHUECKHUX CpeAcTB. [IpakTrieckoe npuMeHeHne
STWJICHTJIMKOJIS U TIULEPHUHA.

®enon. Apomatnueckue crnuptel.CTpoeHHne MONeKyibl ¢eHona. B3zaumHoe BiHsHHE
aTOMOB B MOJIeKyJle (peHos1a. XMMHUECKHUE CBOMCTBA: B3aUMOJIEHCTBUE C HATPUEM, TUAPOKCUAOM
HaTpus, OpomoM. KauecTBeHHas peakius Ha (eHO.

[Ipumenenue peHomna.

KapOonunbHsle coenquHenus. KapooHunbHas rpynna. AjbJerujHas rpynmna. Ajbaeruibl.
Keronbl. M3omepus m HomeHkinarypa. llomyueHne M XMMHUYECKHME CBOMCTBA aJIbIETHIIOB.
Peakuun oxucieHus M IPUCOENMHEHHs ajbAeruaoB. MeraHanb (dopmaipieruj) U STaHAIb
(ameranbaerus) Kak IPEACTaBUTENM NPEHENbHBIX ajbAerunoB. KauecTBeHHblE peakLMM Ha
KapOOHMJIBHYIO TPYIITY (peakuusi «CcepeOpsHOro 3epKajiay, B3aUMOJICUCTBHE C THUAPOKCHIOM
meau (II)) m ux npumeHeHue 1u1s OOHAPYKEHHs NPENENbHBIX allbJETUI0B B IPOMBIIUICHHBIX
CTOUYHBIX BOAaX. TOKCHYHOCTH aibaeru1oB. IIpumenenne popmabaeruia 1 aleraibIeruia.

KapOonoBsle kucnotsl. KapbokcuibHas rpynna (kapOokcorpynma). HM3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHCJIOT. OJIHOOCHOBHBIE Ipe/eibHble KapOOHOBBIE KHCIOTHI.
[TonyuyeHue OJHOOCHOBHBIX IpENEIbHBIX KapOOHOBBIX KHCJIOT YKCycHash KHCJIOTa Kak
MIPEJCTaBUTENIb MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHUE CBOWCTBA (Ha
IIPUMEPE YKCYCHOW KHCIJIOTBI): PEAKLMM C METaUlaMU, OCHOBHBIMU OKCHUIAMH, OCHOBAHUSIMHU U
COJSIMM Kak IIOATBEP)KIEHHE CXOJACTBA C HEOPraHMYECKMMM KHCIOTaMH. Peakuus
TepuUKaINN KaK CIIOCO0 TMOITy4eHUsl CIOKHBIX 3¢GupoB. [IpuMeHeHne YKCYCHOH KHCIOTHI.
MypaBbuHas kuciora.Anerarsl. [Ipeacrapnenue o BEICIIMX KapOOHOBBIX KUCIOTAX.

Crnoxwusie 3¢ups! u xxupsl. Homenknarypa. [Tonyuenue, xumMmuyeckue CBOHCTBA CIOXKHBIX
s¢upoB. Peaknus ostepudukanuu. CroxHble 3QUPHI KaKk MPOIYKTHl B3aUMOJEHCTBUS
KapOOHOBBIX KHCIIOT O cnupTamu. [IpuMeHeHne cioXHbIX 3(pUpoB B MHUIIEBOH U aphroMepHon
MIPOMBIIIIEHHOCTH. JKupbl Kak ClIOKHBbIE 3(pUphl INIMLEPUHA U BBICHIMX KapOOHOBBIX KHCIIOT.
PactutenbHble M JKMBOTHBIE JKHMpBI, UX cocTaB. Paclio3zHaBaHME pacCTHUTENIBHBIX XHPOB Ha
OCHOBaHUM HUX HENpENENIBbHOro xapakrepa. IIpumeHenue xupoB. I'maponaus uiaM OMBUIEHUE
KHMPOB KaK COCcO0 MPOMBIIIIIEHHOIO MOJY4YEeHHUs COIeH BBICIIMX KapOOHOBBIX KUCIIOT.

Mbu1d Kak CcOMM  BBICIIMX KapOOHOBBIX KHCIOT. Morolue CcBOWHCTBAa MbLiA.
CuHTEeTHUYECKHE MOIOIIME CPENICTBA.

VYraesonel.  Knaccugukanus — yrieBonoB.  Monocaxapunapl.  Onurocaxapuisl.
Hucaxapuasl. Haxoxnenne yrieBogoB B npupone. [nroko3a kak anpaerupocnupr. bpoxkenue
IIOKO3bl.  PpyKTOo3a. Caxapoza. I'mppomus caxapo3el. Kpaxman u nemmnoiosa Kak
OMONIOrMYecKrue MNOJMMepbl. XHMHUYECKHE CBOMCTBA KpaxMmana W LEJUII0JI03bl (THAPOIIH3,
Ka4yeCcTBEHHAas peaklus ¢ HOoAoM Ha Kpaxmail U ee pUMEHEHHe JJisi OOHapyKeHHs Kpaxmaja B
npoayktax mnutaHus). Ilpumenenune u Ouosnorumdeckas posib yriaeBonoB. Ilonarue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IIpUMEpE  aleTaTHOr0  BOJIOKHA.  AIETHIILEINII0I03a
Knaccudukanus BOJOKOH.

Wnentudukamnusi opraHMYecKUX coequHeHUi. ['eHeTHdeckass CBS3b MEKAY KIaccamu
OpPraHUYECKUX COEANHEHMM. TUIIbI XUMHUUECKUX PEAKIUN B OPraHUYECKOW XUMUH.

Pa3nen 4. A3oTcoaepxamme opranuyecKue coeqnHenns (5 4acos).

AmuHokuciorel U Oenku. CocTtaB UM HOMEHKJIaTypa. AMHUHBL. AMUHOTpymnmna. AHHIMH.
[Tonyyenue 1 XUMHUYECKUE CBOMCTBA aHWIIMHA. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHUuYecKue
coenuHeHus. M3omepus u HoMeHknatypa. bunonsapusiii nos. Ilentuanas cBsa3p. buonornueckoe
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3HA4YeHUEe O-aMUHOKUCIOT. OO6JacTM INpPUMEHEHHs aMHUHOKHMCIOT. XHMHUYECKHE CBOMICTBA
amuHokucnotT. Ilentuasl. Ilomunentuast. 'munuH. benku kak npupoaHble OHONOJUMEPSI.
CocraB u crpoeHue OenkoB. XHUMHUYECKHME CBOMCTBa OENKOB: THAPOIN3, JEHATypalus.
ObnapyxeHue 0eKOB MPU MOMOIIM KauyeCTBEHHbIX (LIBETHBIX) peakuuil. [IpeBpamienus 0enkos
IUINM B opranu3Me. bruonornueckue GpyHKIuM 6€IKOB.

Azotconepxaiue rereporukinueckue coeauHenus. [Mupuaun. [Tuppon. Iupumugus.
ITypuH. A30THCTBIE OCHOBaHUS.
Hyxnennossie kucnotsl. Hykneoruasl. KoMiieMeHTapHbIE a30TUCTBIE OCHOBAHUS.
XuMus 1 310pOBbe YesioBeka. PapMaKoIOruuecKasi XuMHsL.

Pa3znen 5. Xumus nojaumepos (4 yaca).
[Tomumepsr. Crenens nonmuMepusannu. Monomep. CTpykTypHoe 3BeHO. TepmoriacTUUHBIE
MTOJINMEPBI. CrepeoperynsipHbie MIOJIUMEPHI. [TomusyTHIeH. [Momunponune.
[Momurerpadropatunen. TepmopeakTuBHbIE TONMUMEPB..  DeHonopOpMabIErHIHBIE CMOJBI.
[Inactmaccel. ®enomyactel. AmuHomiactel. [leHomnactel. Ilpupoansiii kayuyk. Pesuna.
O60onuT. CuHTeTHUECcKne Kayuyku. CuHTeTnueckue BojiokHa. Kanpon. JlaBcaH.

JemoHCcTpanumu.

e (OOpasmpl OpPraHMYECKHX BEHIECTB W MaTepuajioB. MoIea MOJIEKYJ OPraHHYeCKUX
BEIIECTB

e OrTHOILIEHNE AIKAHOB K KHUCIIOTaM, IIeJI0YaM, paCTBOpPY MepMaHTaHaTa Kajius U OpPOMHOM
BOJE.

e Mogen MoOJNEKya TOMOJOroB U u3oMepoB. llomyueHue amneruneHa KapOUTHBIM
cnocobom. B3anmopeiicTBue aneTuieHa ¢ pacTBOPOM NepMaHTaHaTa Kalus U OpoMHOMU
BoJioM. ['opeHue aneruiieHa. Pa3noxkeHue kaydyka TNpH HArpeBaHUU W UCIIBITAHUE
OPONYKTOB pa3lioKeHUsi. 3HAKOMCTBO C oOpa3laMud KaydyykoB. beH3zom Kak
pactBopurenb. ['openue Oenzona. OTHOmeHHE OeH30jla K OPOMHOW BOJIE M PACTBOPY
nepMaHrasara kanus. OKuciaeHue Toayona

e PactBopeHHe B alleTOHE pPA3NIUYHBIX OpPraHWYecKUX BemecTB. OOpaslbl MOIOIUX U

YUCTALIMX CPEICTB.

O06pa31el IacTMace,

JlaGopaTopHBIE ONBITHI.

W3roroBienue mozesneil MOIeKyJ1 yrieBoa0pOI0B

O3nakomieHue ¢ oOpa3aMu IpoayKToB HedTernepepaboTKH

Oxkwucnenue stanona okcuiom meau(Il).

PacTBOpeHue raunepruHa B BOJ€ U peaklus ero ¢ ruapoxkcugom meau (I1).

XUMHYECKHE CBOMCTBA (eHoIIa

OxucrneHnre MeTaHaus (3TaHajis) OKCUIOM cepedpa.

Oxucnenue metaHans (3tananis) ruapokcuaom meau(Il)

PacTtBOpuMOCTb XKHpPOB, [0Ka3aTE€IbCTBO WX HENPENEIBHOIO XapaKTepa, OMBLICHUE

KHUPOB.

9. CpaBHeHHE CBOICTB MbIJIa M CHHTETHYECKUX MOIOIINX CPEICTB

10. CaoiicTBa IIIOKO3bBI KaK alibAeTU0CINPTA.

11. BzaumopeiicTBHE caXxapo3bl C THAPOKCHIOM KaJbIIHsL.

12. TlpuroroBiieHHuE KpaxXMaJIbHOI'O KJIEHCTEpa W B3aUMOJCHCTBUE CHOMIOM.

13. Tunponus kpaxmana. O3HakoMJIeHHE € O0pa3laMM MPUPOAHBIX M MCKYCCTBEHHBIX
BOJIOKOH.

14. I1BeTHbI€ peakiu Ha OeNKu

NGO R~WME

[Ipaktuueckue paboThI
1.« Ilony4yenue sTHII€Ha U U3YyYEHHUE €T'O CBOMCTBY.

2. «I[Tomy4yeHne yKCyCHOM KMCIIOTBI U U3YYCHUE €€ CBOWCTBY.

3. «Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 HAa PACIIO3HABAHNEC OPTaHUYCCKHUX BCUICCTBY.



4. «Pacro3HaBaHue MmIacTMacc ¥ BOJOKOH.

11 kaacc (344; 14. B Hee110).

Pa3nea 1. IloBTopenne kypca 10 kiaacca (1 gac)

Pasznen 2. TeopeTrudyeckue ocHOBbI xumuu (19 yacos).

Crpoenne BemiectBa. CoBpeMEHHass MOJAEIb CTPOEHUS aroMa. OJEKTPOHHas

KoHpurypanus aroma. OCHOBHOE H BO30YXKIEHHBIE COCTOSHHUS aTromoB. Kiaccudukamnus
XAMHUYECKUX DJIEMEHTOB (s-, P-, d-ameMeHThl). OCOOCHHOCTH CTPOCHHUS HSHEPreTUYCCKUX
ypoBHelr aToMoB d-anmemeHTOB. Ilepmonmmueckas cucrema XuMudeckux odiemeHToB J[.M.
MenneneeBa. @uznueckuii cmpica Ilepuonnueckoro 3akona .M. MenneneeBa. Ilpuunnsl u
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH IO MEepUOJaM U TPYIIIaM.
DNeKTpOHHast MPUPOAa XUMHUYECKOH CBsI3U. DJIEKTPOOTPULIATENBHOCTh. Buasl XuMuueckon
CBsI3M (KOBAJICHTHAsl, MOHHAsA, METaJuIMuecKas, BOJOPOJHAsI) M MEXaHU3MbI €€ 00pa30BaHUS.
Kpucrammueckue um amopdHbie BemecTBa. THMBI KPUCTANTMYSCKUX PEIICTOK (aTOMHas,
MOJIEKYyJIsIpHasi, MOHHAs!, MeTaJUTMYecKas). 3aBUCUMOCTb (PM3NYECKUX CBOICTB BelllecTBa OT TUMA
KpPHUCTAJUINYECKON pemeTku. [IpuuuHpl MHOrooOpa3us BEUIeCTB.
XuMuyeckue peakuuu. ['OMOreHHble M reTeporeHHble peakmuu. CKOpPOCTh pEakiuu, ee
3aBUCUMOCTb OT PAa3JIMYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOMIUX BEUIECTB, KOHIICHTPALUH
pearupyromux BEIIeCTB, TEMIEpaTyphbl, IJIOMAAN PEAKIIMOHHOW TOBEPXHOCTH, HAJINYUS
KaTanuzatopa. Ponb kaTanu3aTopoB B MPUPOJE U MPOMBIILIEHHOM MPou3BoAcTBe. OOpaTUMOCTh
peaknuii. XMMHYECKOE€ PAaBHOBECHE M €ro CMEIEHHE IMOJA ACWCTBHEM pAa3NIU4YHBIX (PaKTOPOB
(KOHLIEHTpallMsl PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHHE, TeMIepaTypa) IJs CO3MaHUus
ONTUMAJIBHBIX YCJIOBUH MPOTEKaHUs XMMHUYECKUX TmpolieccoB. Jucnepcusie cucrembl. [lonsTue
o komwtonaax (3omu, remu). VcTuHHBIE pacTBOphl. Peakumm B pacTBOpax 3yeKTpoiuToB.pH
pacTBOpa Kak IMOKa3aTelb KUCIOTHOCTH cpeAbl. ['maponu3 coseld. 3HAdYeHHE THAPOIU3A B
OMoNornueckux OOMEeHHBIX mporeccax. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE pEAaKIHH B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEAEATEILHOCTH OPraHU3MOB.

Pa3znen 3. Heopranuveckas xumus (11 uacos).

Mertamel. CriocoObl TOTydeHHs] MeTajuioB. Jlerkue u TsoKEnmbie MeTawibl. JIlerkomiaaBkue u
TYroIlaBKue MeTajuibl. Metaumueckue 3jieMeHTsl A- u b-rpynn. Menp. Hunk. Tutan. Xpowm.
Kenezo. Huxenp. I[Tnmatuna. CrnaBel. Jlerupyromme no6aBku. YépHbie Merautbl. [[BeTHBIC
Metasutbl. YyryH. Cranb. JlerupoBanusie ctanu. OKCHABI U THAPOKCHUIBI MeTauioB. HemeTansl.
[IpocTteie BemecTBa — Hemertawibl. Yriepon. Kpemuwmii. Azor. ®ochop. Kucmopon. Cepa.
@rop. Xnop. Kucnorusie okcuapl. Kucnopoaconepxkamue kuciaorel. CepHas kucinora. A30THas
KHuca0Ta. BogopoaHble coequHEeHUsT HEMETaJUIOB.

OKHCIINTENBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA IIPOCTHIX BELIECTB — METAJIIOB TJIABHBIX U
NO0OOYHBIX MOATPYHH (Meb, kKeJae30) U HEMETaNIOB: BOAOPO/Ja, KUCIOPO/ia, TaJOTeHOB, CEpHl,
azota, ¢ocdopa, yriepoaa, kpeMuus. Koppo3usi MeTanioB: BUAbI KOPPO3UHU, CIOCOOBI 3AITUTHI
METAJIJIOB OT KOPPO3UHU. DJIEKTPOJIM3 PACTBOPOB U paciyiaBoB. [IpumeHeHue a3nekTponusa B
MIPOMBIIIICHHOCTH.

XUMHUSA U KU3Hb

Hayunsle MeTonpl mo3HaHus B XuMud. VcTtounuku xumudeckoi mHdopmanmu. [Tounck
nH(pOpMaIMK 1O Ha3BaHHUAM, HJECHTU(UKATOpaM, CTPYKTYpPHBIM (opmysiaMm. MojearnpoBaHHe
XUMHUYECKUX TPOIECCOB U SIBICHHM, XMMHYECKUN aHalU3 M CHHTE3 KaK METOAbl HAyYHOTO
MTO3HAHMUSI.

Xumust u 310poBbe. JlekapcrBa, pepMeHTHl, BUTAMUHBI, TOPMOHBI, MUHEPaJIbHBIC BOJIBI.
[IpobyieMbl, cBsi3aHHBIE ¢ MPHUMEHEHHWEM JICKAaPCTBEHHBIX IMpenapaToB. BpenHbie MPUBBIYKUA U
(dakTophl, paspylmalonme 310poBbe (KypeHHe, YHOTpeOJIeHHEe aJjKOroyis, HapKOMAaHWUS).
Paunonansroe nutanue. [Tumessie 1o0aBku. OCHOBBI MUIIEBOI XUMUH.

XuMus B TIOBCEIHEBHOM XU3HHU. Moromue U yuctsanme cpeacrsa. Cpencrsa 60psObI €
OBITOBBIMH HAaCEKOMBIMH: PEIEIUICHThI, WHCEKTHIHAbl. CpeacTBa JIMYHOW TUTHEHBI U
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kocMmeTukd. [IpaBuia 6e3omacHoil pabOThI C €IKHMMH, TOPIOUYMMHU U TOKCHYHBIMU BEILECTBaMH,

cpencTBamMu OBITOBOW XUMUMU.

XuMHUSI M CEIIbCKOE XO3AiCTBO. MHHEpanbHble W opraHuveckue ynoopenus. Cpencra
3aILUTHl pACTEHUM.

Xumusi u sHepretuka. lIpupojgHble HMCTOYHUKH yIiieBoJAOpoAoB. Ilpupoansiii u
MOMyTHBIA He(TAHOM Tra3pl, UX cocTaB W ucnonb3oBanue. CocraB HedTu U ee mepepaboTka.
Hedrenponykrel. OxraHoBoe uyucino OensmHa. OXxpaHa OKpyKamomel cpenbl TpH
HedTenepepabOTKE W TPAHCHOPTUPOBKE HEPTENPOAYKTOB. AJIbTEpHATUBHBICE HCTOYHUKH
SHEPrumu.

Xumuss B crpoutensctBe. llement. beron. Ilogbop onTHManmbHBIX CTPOUTENBHBIX
MAaTEPUAJIOB B MPAKTHYECKON AEATEIBHOCTH YEIOBEKA.

XUMUS U SKOJIOTUS. XUMHAUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpEIbl U €ro MOCIEACTBHUS.
Oxpana ruapochepsl, MOYBbL, aTMOC(EPHI, (IOPHI U (hayHbl OT XUMHYECKOT O 3arpsi3HEHNUS.

JemoHcTpanumy.

e Monenu HOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX M METAJUIMYECKUX KPHUCTALINYECKUX

PEwETOK.

Monenu MoJIeKyJ1 130MEpPOB U TOMOJIOT OB

PaznuuHbie TUIIBI XUMUYECKUX PEAKLUIA, BUJEOOIBITHI 10 OPraHUYECKOW XUMUHU.

OO6pas1pl METANITIOB U X COSIMHEHHM, CIIJIABOB.

B3anmMopeiicTBue MeTamIOB ¢ KUCIOPOAOM, KUCIOTaMHU, BOJOM.

JlokazatenbcTBO aM()OTEPHOCTH aTFOMUHHMS U €T0 THIPOKCHUA.

BzaumogeiictBue Menu M Keyie3a ¢ KUCIOPOAOM; B3aUMOJCHCTBUE MEAU W Keje3a C

KHCIIOTaMH (CepHasi, COJIsTHAs).

[Monmyuenue runpoxcuaos meau (L) u xpoma (1), okcuna menu.

B3anmoneiicTBre OKCUA0B U THAPOKCUIOB METAJIOB C KUCIOTAMH.

JlokazaTenbcTBO amdoTrepHOCcTH coennHeHuit xpoma(LL)

OO0pas1el HEMETaIoB.

Mopnenu KpucTauIMueCKuX peréTok aiMasa u rpadura.

[Tonyuenne amMmuaka M XJIOPOBOJIOPOJA, PACTBOPEHUE HMX B BOJE, JOKA3aTEIbCTBO

KHUCJIIOTHO-OCHOBHBIX CBOWCTB 3THX BEILIECTB.

e (CxuraHue yriisi U cepbl B KHUCJIOPOJE, ONPEAEICHUE XUMUYECKUX CBOMCTB MPOAYKTOB
cropanusi. BzaummonencTBue ¢ MeEObl0 KOHIIEHTPUPOBAHHOM CEPHOW  KHUCIOTHI,
KOHLIEHTPUPOBAHHOM U pa30aBiIE€HHON a30THOW KUCIOTHI.

e OOpa3ipl cpeAcTB OBITOBON XUMUU, HHCTPYKLIUU MO UX MPUMEHEHUIO.

JIaGopaTopHBIE OIBITHI.

W3yueHne BIMSIHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIIU
Onpezenenne peakiuy Cpebl YHUBEPCATbHBIM HHIHUKATOPOM.

3. Tmapomus coreit.

N

[IpakTrueckue paboThI

IIpuroroBieHre pacTBOPOB C 3aJAHHOW MOJISIPHOW KOHIIEHTPaLU e .
Penienne sxcnepuMeHTanbHBIX 33/1a4 110 TeMe « MeTasbi»

3. Pemenue sxcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «Hemerammbny

N

4. Temaruueckoe NJIAHHPOBAHHUE.

KommuecTtBo yacoB

[\)
Ne i/t Pasnensl, TeMBI ABTOpCKas Pabodas

nporpamMmma nporpaMmma
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10 kiaace

Teopusi  XMMHUYECKOTO

CTPOCHUA OpraHnu4eCKux

1. |coenunenuii. [Ipupona XumMuueckux cBsizen 3 4
2. YrieBoaopos 9 10
3. Kucnoponconepxaiiue opraHuuecKue COSIUHEHUS 11 11

4. |A3zoTcoaepxaliyue opraHuuecKue COeTUHEHUS 5

5. |XuMHs MOJIUMEPOB 4
Uroro B 10 kiacce: 34 34

11 kaace

IToBTOopenune kypca xumuu 10 knacca 1 1
Teoperuveckne 0CHOBbI XUMHUH 19 19
Heoprannyeckasi XuMus 11 11
Hroro B 11 xmacce: 34 34

TEMATHYECKOE INTAHUPOBAHHUE
10 KITIACC (1 4 B Hepearo, BCEI'O 34 4)
Ha3sanue pa3ngena, TeMbl Yacel XapakTepuCTHKA OCHOBHBIX OcHoBHBIE
BHU/IOB /IeATEJIbHOCTH YUYeHHKA HanpasJieH
(Ha ypoBHe yueOHBIX AelCTBHIT) us
BOCHITATE
JIbHOM
AesATeJIbHO
CTH

Paznen 1. Teopusi XMMHYECKOI0 CTPOCHUSI OpraHuveckux coeauHenui. Ilpupona

XHMHYECKHX CBs3eii. (4 1)

IIpenmer OpraHu4eCcKOn
xumun. Teopus XUMHYECKOrO
CTPOCHUSA OpraHUu4eCKUX
BELIECTB.

OOBSICHATH, MTOYEMY OPTAaHUYECKYIO
XUMHUIO BBIJCIUIIN B OTIEIbHBIN
pazzein xumuu.Ilepeuncnsate
OCHOBHBI€ NIPEATOCBUIKU
BO3HMKHOBEHUS TEOPUU
XUMHYECKOro cTpoeHus.Paznuuate
TPU OCHOBHBIX THIIA YTJIEPOJHOIO
CKEeJIeTa: Pa3BETBIEHHBIN,
HEPa3BETBJICHHBIN U LIUKIINY €CKUU.
Onpenensate HAIMYUE ATOMOB
yriiepoja, BOAOpO/a U XJIopa B
OpraHUYeCKUX

1,2
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OcHoBHbIE TIONIOKeHUs Teopuu | 1
XUMHYECKOT 0 CTPOEHUS
OPTraHUYECKAX COEIMHEHUI
A.M. byrnepoaa.

CocrosiHue  anekTpoHoB B | 1
atomMe. DJIEKTPOHHAs MpUpoJa
XAMHAYECKUX cBsi3el B
OpPraHUYECKUX COEIUHEHUSIX.

Knaccuduranus coenunenuit | 1
opranunveckux. IIpakTuueckas
pabora Nel «KauectBeHHOE
OIpeeIcHN e yriepozaa
BOZOpOJA W XJopa B
OPraHUYECKUX COCIUHECHUSX.»

BenlecTBax.Paznuuare moHATHA
«QJIEKTPOHHASI 000JI0UYKa» U
«AIIEKTPOHHASI OPOUTAIIBY.
N300paxath 31€KTPOHHbIE
KOH(UTYpaluu aTOMOBIJIEMEHTOB
1-rou 2-ro nepuo0B ¢ MOMOIIBIO
AIIEKTPOHHBIX U TpaUIeCcKuX
ANIEKTPOHHBIX (HopMyI.OO0BSICHATH
MeXaHHU3M 00pa3oBaHus U
0COOEHHOCTH G- U T-CBSA3EH.
OrnpenensaTb NPUHAISKHOCTh
OpPraHUYEeCKOro BEIIECTBA K TOMY
WJIM UHOMY KJIacCy IO

CTPYKTypHOU popmyiie

Paznen 2. Yraesoaopoasi (10 v)

2.1. IlpenenbHble Yri1eBOAOPOAbI — AJIKAHBI (2 1)

DNEeKTpOHHOE U 1
IPOCTPAaHCTBEHHOE CTPOCHHE
ankaHoB. ['omonoru u
U30MEpHI aJIKAaHOB.

OOBSACHATH IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aJIKAHOB Ha
OCHOBE IIPEACTaBJICHUN O
rudpuu3any opouTaneii atoma
yriepoaa.M3roraBimuBaTe MOAEIH
MOJIEKYJI aIKaHOB,
PYKOBOJCTBYSACBTEOPHEN
XUMHUYECKOTO CTPOCHHUS
opraHnyeckux Beuiects.OTiIM4aTh
rOMOJIOTH OT
u3oMepoB.Ha3bIBaThaNKaHbI 110
MEX/1YHAapOIHON HOMEHKJIIAType.
CocTaBisaTh ypaBHEHUS
XUMHUYECKUX

3,4
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MeTtan — npocTermi
MIpeJICTaBUTEIb AJIKAHOB.
JlaGopaTopHblii ONBIT.
N3rorosiienne moxaenei
MOJIEKYJI YTIIE€BOA0POI0B

peakiuii, XapaKTepU3yOIHX
XHMHUYECKHE CBOMCTBA METaHa U
€roroMoJsoros. Pemarts pacuéraelie
3aJ]a4M Ha BbIBOJ (OPMYJIbI
OpPraHN4EeCKOro BelecTBa

2.2. HenpenesbHbIe YIi1eBOAOPOAbI (AJIKEeHbI, AJIKAAUEHbI U AJTKUHBI) (4

1)

HenpenenbHbie
YII€BOJOPObI. AJIKEHBI:
CTPOCHUE MOJIEKYII,
rOMOJIOTUS U U30MEPUs

IIpakmuuyeckas paboma 1
«lomydenue sTusneHa u
OIBITHI C HUM.

AJKaaueHsbl.

OOBSACHATH IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl FTUIIEHA Ha
OCHOBE IPEACTaBJICHUH O
rUOpUAN3AIIH AaTOMHBIX
opbuTaneityriaepona.M3o6paxarsct
PYKTYpHBIE(OPMYJIbIATKEHOBUUX
M30MEpPOB, Ha3bIBATh AJIKEHBI 1O
MEXYHAPOJAHON HOMEHKIIATYpE,
COCTaBIATH (POPMYJIIBI AJIKEHOB MO
UX Ha3BaHMSIM.

CocTaBisaTh ypaBHEHHS
XUMHUUYECKUX PEaKIIHil,
XapaKTepU3YIOMINX XUMUYECKUE
CBOiCTBa aiKeHOB. [lonmyyaTs
aTuiieH. Jloka3biBaTh
HeNpeAeNbHbIM XapaKTep 3TUJIEHA C
MOMOIIIBIO KAUECTBEHHOM peakiuu
Ha KpaTHbl€ cBsI3U. COCTaBIATH
YPaBHEHMS] XUMHUECKUX PEAKIIU,
XapaKTEPU3YIOIMX HeNpeneabHbIl
xapakTep ajkagueHoB. OObACHATD
SP-TUOPUAN3AIUIO U
IIPOCTPaHCTBEHHOE CTPOEHUE
MOJIEKYJIbI alleTUJIEHA, HA3bIBATh
TOMOJIOTH all€TUJIeHA 10
MEXYHApOJIHON HOMEHKIIATYype,
COCTaBJISATh YPAaBHEHUS PEAKIU,
XapaKTepU3YIOIINUX XUMUYECKUE
CBOMCTBa alleTUJICHA

1,7
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AlleTuiIeH U ero rOMOJIOTH.

2.3. ApeHbl (apoMaTu4ecKue yrjeBoaopoasbl) (2 4) 4,7
ben3zon u ero romouioru. 1 OOBACHATH AIEKTPOHHOE U
CaoiicTBa OeH301a U €ro IIPOCTPAHCTBEHHOE CTPOEHUE
TOMOJIOT OB. MOJIEKYJIbl O€H30I1a.
N300paxarh CTpyKTypHYIO
dbopMyiry OeH3051a TBYMS
criocobamu.
OOBACHATE, KaK CBOMCTBA O€H30I1a
00yCJIOBJIEHBI CTPOEHUEM €TO
MOJIEKYJIbI.
CocTaBisaTh ypaBHEHHSI pEAKIIUH,
Tonyon. U3omepus 1 XapaKTEepU3YIOIIUX XUMAYECKHUE
3aMecTUTeNeH. CBOIicTBa OEH30J1a M €0 TOMOJIOT OB
2.4. IlpupoaHbie HCTOYHUKHU H NepepadoTKa yrieBoAopoaoB (2 4)
[TpupoaHbIe HCTOYHUKU 1 XapaKkTepu3oBaTh COCTaB 4,5

yraeBogoponoB. [lepepaboTka
HedTu. JIaGopaTopHbIii
onbIT. O3HaKOMJIEHHE C
o0pa3inamMu MpoJyKTOB
HedTenepepadoTKu

IPUPOAHOIO ra3a v MOMYTHBIX
HEe(TAHBIX ra30B.
XapakTepr30oBaTh CIIOCOObI
nepepaboTku HehTu. OOBACHATD
oTiM4Ke OEH3MHA MPSAMOM
HEPEroHKU OTKPEKUHI-0CH3HHA.

KonTpoasnas padora 1 no
TemaM «Teopust XuMUYECKOTo
CTPOEHUSI OPraHUYECKUX
COCIMHCHHI,
VYrneBomnopoas».

Pasnea 3. Kuciiopoacoaepxamme opranndeckue coeqnuenus (11 1)

3.1. Cniupts! U deHoJbI (3 1)
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. OnHOAaTOMHBIE TIPEIETbHbIE
CIUPTBHI.

[Tonyuenue, Xumu4eckue
CBOICTBA U MPUMEHEHHE
OJTHOATOMHBIX MPEAEIbHBIX
CHOUPTOB.

MHOroaToOMHBIE CIIUPTHI

@DeHOIIBI 1 apOMATHYECKHE
CIUPTBHIL.

JlabopaTopHbie ONBITHI.
OKuCIIeHr e ATaHOJIa OKCHIOM
meau(Il). PactBopenue
[JIMLIEpUHA B BOJIE U peaKLUs
ero ¢ ruapokcugom menu(Il).
XHUMHUYECKHE CBOMCTBA
denona

N306pakath o611yI0 Gopmyity
OJTHOATOMHBIX MPEAETbHBIX
cnupToB.O0BACHATE 00pa3oBaHMe
BOJOPOJHOM CBSI3U U €€ BIUSHHUE
Ha (U3UYECKHE CBOMCTBA
cnpToBCOCTABIATh CTPYKTYpPHBIE
(OpMYIIBI CIUPTOB U UX H30MEPOB,
Ha3bIBaTh CIIUPTHI IO
MEXTYHapPOIHOM
HOMEeHKJIaType.OObsACHATh
3aBHCHMOCTb CBOMCTB CIIMPTOB OT
HaJM4Ms GyHKIIMOHAIBHOM
rpynnsi(-OH).CocraBnsaTte
YPaBHEHUS PEAKLUN,
XapaKTepU3yIOIUXCBONW CTBACIIUPTO
B U UX

pUMeHeHue. XapakTepr30BaTh
(U3HOTIOTHYECKOE ICHCTBUE
MeTaHosa uaTaHosa.CocTaBisiTh
YPaBHEHHS pEaKLUi,
XapaKTEePU3YIOLIMX CBOWCTBA
MHOTOaTOMHBIX CIHUPTOB, U
MPOBOJIUTH KAYECTBEHHYIO
PEaKIMIO HaA MHOTOATOMHBIE
cnupThl. OOBIACHATD 3aBUCUMOCTh
CBOWCTB (peHOJIa OT CTPOEHUS €ro
MOJIEKYJIbI, B3AUMHOE BIIMSHUE
aTOMOB B MOJIEKYJIE Ha IpUMepe
¢denomna. CocTaBiaTh ypaBHEHUS
peakiui, XapaKTepU3yroIux
XUMHYECKHE CBOMCTBA (heHoIa

4.6

3.2. Aubaerujibl, KeTOHbI H KAPOOHOBBIE KUCJIOTHI (3 1)
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. KapOoHwmbHbBIC COeTMHEHHS CoctaBisaTh GOpMyJibl U30MepoB U | 4,2

— aJIBJEruibl U KETOHBI. rOMOJIOI'OB aJIbJIETUJ0B U HA3bIBaTh

CBoiiCTBa M MPUMEHECHUE MX M0 MEXAYHAPOIHOU

aJIbJIerU/I0B. HOMEHKJIaType. OObsACHATD
3aBHCHMOCTb CBOMCTB aJIbJI€IHI0B
OT CTpOeHHS UX (PYHKIIOHATIHLHON
rpynnsl. [IpoBoauTh KaueCTBEHHbIE
pEaKIMU Ha aJibAeTrU/Ibl.
CocTaBisaTh ypaBHEHHSI pEAKIUH,
XapaKTEepU3YIOLIMX CBOWCTBA
anberuoB.CocTaBsITh (OPMYJIBI
M30MEPOB ¥ TOMOJIOI OB
KapOOHOBBIX KHCJIOT M Ha3bIBATh MX
10 MEKIyHAPOAHOU

KapOoHOBbIE KHCIIOTHI. HOMeHKJIaType. OObsACHATDH

XHUMHUYECKHE CBOWCTBA U 3aBHCUMOCTb CBOMCTB KapOOHOBBIX

MPUMEHEHUE OJTHOOCHOBHBIX KHCJIOT OT HaJU4Ms

MpeAeIbHbIX KapOOHOBBIX (YHKLIMOHAIBHOM IPYIIIHI (-

KHCIIOT. COOH). CocraBnsTh ypaBHEHUS
peaKuuii, XapaKTEPU3YIO X
CBOMCTBa KapOOHOBBIX
kucnoT.Ilonyuats ykcycHyto
KHUCIIOTY U JOKa3bIBaTh, YTO 3TO
BELIECTBO OTHOCUTCS K KJaccy
KUCI0T. OTIINYaTh MypPaBbUHYIO
KHCIIOTY OT YKCYCHOM € IIOMOIIBIO
XUMHUUYECKUX PEAKIIH.

IIpakmuueckas paboma 2

«ITonyuenue u cBoicTBa

KapOOHOBBIX KHCIIOT.

JAemoncTpanuu. Pacteopenne

B AI[ETOHE PA3JINYHBIX

OpPraHUYECKUX BEIECTB.

JlaGopaTopHblie ONbITHI.

OkuciieHne MeTaHas

(3TaHaNs) OKCHUIOM

cepedpa(l). Oxucnenue

MeTaHas (3TaHas)

rugpokcugom meau (I1)

3.3. Cnoxubie 3¢pupsl. Kupsbl (2 4)

CrnoxHble 3upsbl. CocTaBisaTh ypaBHEHHSI pEaKIUI 1,5

atepupukanun. OObSICHATH
OMOJOTUYECKYIO POJIb KU POB.
CobmoiaTh npaBuiia 6€30MacHOro
o0pallleHus Co CpeICTBaMU
OBITOBOM XUMHUH
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Kupsl. Moroiue cpencraa.
JMemoncTpamuu. O6pasisl
MOIOIIMX Y YUCTSIIINX
CpPEICTB.

JlaGopaTopHblie ONbITHI.
PacTtBopumMOCTb XUPOB,
JI0Ka3aTeNbCTBO UX
HENpeeNbHOrO XapaKkTepa,
oMbLIeHHE )KupoB. CpaBHEHHE
CBOICTB MbLIa U CPEICTB
CHUHTETUYECKUX MOIOIIIX

3.4. YraeBoasl (3 u)

VYrneBonsl. ['moko3a. OOBACHATH OMOJIOTUYECKYIO POJIb 2,3

Onurocaxapunel. Caxaposa. rtoko3bl.IIpakTnuecku

[Monmucaxapuasl. Kpaxmadn. IOKa3bIBaTh HAJIMYHE

Hemmonosa. (bYHKIMOHATBHBIXTPYI B
MOJIEKYJIE TJIFOKO3bI.
OOBACHATH, KaK CBOMCTBA
caxapo3bl CBSI3aHBI C HAJTMYHEM
(YHKIIMOHATBHBIX TPYNI B €&

Ipaxmuseckas paboma MOJIEKYJIe, U Ha3bIBaTh 00JACTH

A«Permene pUMeHeHUs caxapo3bl. CoOCTaBIsATh

AKCIEpUMEHTAJIbHBIX 3a/1a4 Ha YPaBHCHMA PCAKIMH,

MOJIYYCHUEH pacClO3HABAHUE XapaKTCPU3YIOIMX CBONCTBA

OPraHHYECKUX BEM[ECTR.. CaxapO?LI)I.COCTaBJ'IﬂTI) yYpaBHEHUS
peaxiuii THAPOIN3a Kpaxmasa u
TTOJINKOH/ICH CallU X
MOHOcaxapuaoB. IIpoBoauts
KAaueCTBEHHYIO peaklIMio Ha
Kpaxmai

Kountpoabnasi pa6ora Ne2 no

Teme «Kucnopoacoaepxaime

OpPraHUYECKUE COCITUHCHHUS

Pasneun 4. A3oTcoaepskamue Opranu4eckKue coeuHenus (5 1)

AMUHBI. CocraBisiTh ypaBHEHUS 1,6

peaKUuid, XapaKTepU3YIOIIHUX
CBOMCTBA aMUHOB.

OOBACHATH 3aBUCUMOCTb CBOMCTB
aAMUHOKHCJIOT OT CTPOEHUS UX
(YHKLIMOHAIBHBIX I'PYIIL.
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. AMuHOKHCIIOTEL. benku.

A3zoTconepxaiiue
reTepOLUKINYECKHE
coenuHeHus. HykiienHoBbie
KHCJIOTHI.

XUMHS U 310POBBE YEIIOBEKA.

KonTpoasnas padora 2 no
TemMaM
«Kucnoponconepxamue
OpPraHUYEeCKUE COCIUHEHUS,
«A3zoTcoaepxaiue
OpPraHUYECKUE COCTUHCHHUS.

Ha3biBaTh aMMHOKHCIIOTHI 110
MEX1YHApOJIHOM HOMEHKIIAType U
COCTaBJISAITb YPAaBHEHUS pEaKIUH,
XapaKTEPU3YIOIINX UX CBOMCTBA.
OOBACHATH OMOJIOTUYECKYIO POJIb
OCJIKOB M X MPEBpaICHUN B
opranusme. [IpoBonuTH IBETHBIE
peaKIuu Ha OCJIKH.

OOBICHATH OMOJIOTUYECKYIO POJIb
HYKJIEMHOBBIX KHCIIOT.
[Tonp30BaTHCS UHCTPYKITUEH K
JIEKapCTBEHHBIM MpenapaTtaM

Pa3znen 5 Xumus noaumepos (4 yaca)

. CUHTeTHYECKHE TOIUMEPBHI.
KoHnnencanmonueie
nonmepsl. [lenonnactel

IIpakxmuueckas paboma
4«Pacrio3HaBaHHE TJIACTMACC
¥ BOJIOKOH».

Opranunueckasi Xumus,
YeJIOBEK UIPUPOAA.

HTtorossiil ypok 1o Kypcy
xumuH 10 kacca.
JemouncTpanuu. O6pasist
IJIaCTMACC, CHHTETHYECKUX
Kay4yKOB U CHHTETHYECKHX
BOJIOKOH.

JlabGopaTopHbIil ONBIT.
CBoiicTBa KanpoHa.

3anuceiBaTh YpaBHEHUS peaklnii
MOJIMMEepHU3aluu. 3anuchiBaTh
YPaBHEHHUS PEaKIHil

MOJIMKOHJIeH calluu. Pacrio3HaBath
OpraHU4ecKue BEUIECTBA,
WCIIOJIb3Ysl KaUE€CTBEHHBIE PEaKIUU

1,2
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11 kaacce

1. IToBTOpEHNE KypCca XUMUHU
10 knacca (1 )

1. TeopeTuueckue ocHOBBI XumMum (19 1)
1.1. Baxueiinme XuMU4yecKUe MOHATHS U 3aKOHBI (4 1)

. XUMUYECKUH dJIEMEHT.
Hyxmunpl. M30Tomnbl. 3aKoHbI
COXpaHEHMsI MacChl U SJHEPTUU
B XUMHUH.

Ilepnoauyeckuii 3aKOH.
Pacnipezenenue 31eKTPOHOB B
aToMaXx 3JIEMEHTOB MaJIbIX U
OOJBIIMX TTEPHOJIOB.

[TonoxeHnue B nepuoaudecKon
CHUCTEME BOJIOpO/Ia,
JIAHTAHOHMJIOB, aKTHHOUJIOB M
HCKYCCTBEHHO IMOJYYEHHBIX
3JIEMCHTOB.

[lepeuncnsate BaxHenIne
XapaKTEePUCTUKUA XUMHUYECKOTO
aneMeHTa.O0bACHATD pa3nune
MEXY MOHATHAMH «XUMHUYECKUN
AIIEMEHT», «HYKIHIY,
«u3oTom».IIpuMeHsTh 3aK0H
COXpaHEHUSI MacChl BELIECTB MPU
COCTaBJICHUH ypaBHEHUU
XUMHUYECKUX peakiuil. Onpenensith
MaKCHUMaJIbHO BO3MOKHOE YH CII0
9JIEKTPOHOB Ha 3HEPreTUYECKOM
ypoBHEe.3anuceBaTh rpadudeckue
AIIEKTPOHHBIE POpMYyIIBI S-, P- 1 d-
AIIEMEHTOB. XapaKTepU30BaTh
HOPSIIOK 3aI0JHEHUS JIEKTPOHAMU
SHEPreTUYECKNUX YPOBHEH U
noaypoBHeEH B aToMax. OOBSICHATS,
B 4EM 3aKiIro4aeTcsi GU3NYECKUuit
CMBICJI TOHATHS
«BaJCHTHOCTH».OOBACHATD, UEM
OTIpENIeNAI0TCS BaJICHTHBIE
BO3MO>KHOCTH aTOMOB Pa3HBIX
aneMeHTOB. COCTaBIATh
rpapuyecKue HIEKTPOHHBIE
dopmynsl a3ota, pocdopa,
KHCJIOpOAa U CEpbl, a TAKKE
XapaKkTepHu30BaTh U3MEHEHUS
paznycoB aTOMOB XMMHUYECKUX
AIIEMEHTOB 10 Mepuojam u A-
rpymnaM nepuoAnYecKOi TabauIbl

2,5
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BanenTHOCTh 1 BaJICHTHEIE
BO3MOXHOCTH aTOMOB

1.2. Ctpoenne Bemectna (3 4)

OCHOBHBIE BHIBI
XUMHYECKON cBs3u. MoHHas
1 KOBaJICHTHAS CBS3b.
MeTanmndeckas CBS3b.
BonoponHas cBsi3b.

[TpocTpaHCcTBEHHOE CTPOEHUE
MOJIEKYJI.

CrpoeHue KpucTasioB.
Kpucrammueckue pemeTku.
[TpuunHbBI MHOT 000 pa3us
Beulects. JleMmoHcTpanuu.
Mogenu nOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U
METaJUIMYECKUX
KPUCTAJINYECKUX PEIIETOK.
Mopenu Monekys1 U30MEPOB U
rOMOJIOT OB

OOBACHATH MEXaHU3M 00Pa30BaHUS
WOHHOM M KOBAJICHTHOM CBSI3H U
0COOEHHOCTH (PU3UYECKUX
CBOMCTB HMOHHBIX U KOBaJICHTHBIX
COCIMHCHHH.

CocTaBisATh 3JIEKTPOHHBIE
(GOpMYIIBI MOJIEKYJI KOBAJICH THBIX
coequHeHnii. OOBACHATL MEXaHU3M
00pa30BaHMs BOJIOPOIHOMN U
METAJLUIMISCKON CBSI3EH B
3aBHCUMOCTh CBOMCTB BEILIECTBA OT
BHJIa XUMUYECKOU
cBs13U.O0BICHITE
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIOPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHUN C
MTOMOILBION PEACTABICHUN O
rudpuan3anuy opouTanei.
OOBACHATH 3aBUCHMOCTH CBOWMCTB
BCIIISCTBA OT THIIA

€rOKPHCTAJUINY ECKON

petr€TKu. OOBSICHATS TPUYHHBI
MHOT000pa3us BEIIECTB

3,4

1.3. Xumuueckue peakuuu (3 4)
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Krnaccupukanus XuMudeckux Ilepeuncnare NpU3HAKH, IO 1,2

pEaKIMi. KOTOPBIM  KJIaCCU(ULUPYIOT
XUMUYECKUE PEAKLUU.
OOBSACHATH CYIIHOCTh XMMHUECKOH
peakuun.CoCTaBIIATh YPABHEHUS
XUMHUYECKUX PEAKIUM,
OTHOCAILUXCS KOIPEACIEHHOMY
TUITY.OOBSICHATD BIUSHUE
KOHIIEHTPALIMI peareHTOB Ha
CKOPOCTh TOMOT'€HHBIX U
reTeporeHHbIX peakuil. O0bACHATh

CKOpOCUTI’ XUMIICCKHX BIIMSIHME PA3JUYHBIX (PaKTOPOB Ha

peakuuit. Karamms. CKOPOCTh XMMUYECKOM PEAKIIUHM, &
TaK)K€ 3HAUCHHUE IIPUMECHECHHUS
KaTaJIM3aTOPOB U MHI'MOUTOPOB Ha
npaktiuke. OObACHATh BIUSHUE
M3MEHEHUS KOHIIEHTPALlUK OHOIO
U3 pearupyrolux BeuecTs,
TeMIepaTyphl U JaBJIECHUS Ha
CMELICHHE XUMUYECKOT 0
paBHOBeCUS

. XUMHYECKOE paBHOBECHUE U

YCIIOBUS €70 CMELLEHUS.

JdeMoHcTpanmuu. Paznuunbie

TUIIBI XUMMYECKUX peaKui,

BHJIEOOIIBITHI 11O

OpraHUYECKON XUMUHU.

JlabopaTopHBbIii ONIBIT.

N3y4yenue BausHusA

pa3nu4YHBIX (HaKTOPOB HA

CKOPOCTh XUMHUYECKUX

peaKInit

1.4. PacTtBopsI (5 1)

JlucniepcHbIe CHCTEMBI. XapakTepu3oBaTh CBOWCTBA 3,4

Pa3JIMYHbIX BUAOB JUCIICPCHBIX
CHUCTCM, YKA3bIBATh NPUYHUHBL
KOAryJsliy KOJUIOHIOB U
3Ha4YeHHe ITOro sABIeHus. Pemartp
3aJ]a4¥ Ha IPUTOTOBJICHUE
pacTBOpa onpeacnEéHHON MOJISIPHOM
KOHLIEHTpaluu.l 0OTOBUTH pacTBOp
3aIaHHON MOJIAPHOM
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CrocoObl  BBIpasKEeHUS
KOHIICHTPAIIH PACTBOPOB.

Ilpakmuueckas paboma 1
«[IpuroroBreHue pacTBOPoOB ¢
3aIaHHON MOJISIPHOM
KOHIICHTPAIAEN».

DNEKTPOIUTHYECKas
aucconmanus. BonopoaHslil
IMOKa3aTeb. Peakiinym HOHHOT O
oOMeHa.

I'mnponus opranndeckux u
HEOPraHWYECKUX COCTUHECHUN.
JlabopaTopHbie ONBITHI.
OrnpenesieHre peakiuu Cpeabl
YHUBEpCaIbHBIM
nHauKatopoM. ['maposns
coJieit

KoHIeHTpauu. OObIICHATH,
MIOYEMY PACTBOPHI BELIECTB C
MOHHOM ¥ KOBAaJIEHTHOM MOISPHOI
CBA3BIO IPOBOJAT 3JIEKTPUIECKUN
ToK. Onpenenats pH cpensl ¢
MIOMOILBIO YHUBEPCAIBHOIO
uHaukatopa. OOBSICHATD C
MO3ULIUI TEOPUH
ANEKTPOIUTHYECKON TUCCOLMAIUN
CYIIHOCTh XMMUYECKUX PEaKIIHil,
MPOTEKAIINX B BOTHOU Cpeze.
CocTaBasiTh MOJHBIE U
COKpaIllEHHbIE MOHHBIC YPABHEHUS
peaKLuil, XapaKTEPU3YIOINX
OCHOBHBIE CBOMCTBA BAXKHEUIITNX
KJIACCOB HEOPraHWYECKUX
coenuHeHuil. OnpenensaTh
pEaKLMIO CPeNbl pacTBOpa COJIH B
Bozie. COCTaBJISITh YpaBHEHUS
peakiui TUAPOJIM3a OPraHUYECKUX
Y HEOPraHWYECKUX BELIECTB

1.5. DuekTpoxumuyeckue peakuuu (4 4)

XHUMHAYECKHNE UCTOUYHUKU
TOKa.Psiji cTaHIapTHBIX
AIEKTPOJAHBIX MTOTEHIINAJIOB.

Koppo3zus metaiioB u eé
IPEeNyIPEKICHUE.

OOBSCHATH NPUHLIUI PAOOTHI
raJlbBAaHH4eCKOI'0 JIeMEHTA.
OOBACHSATH, KaK YCTPOCH
CTaHJapPTHBIA BOAOPOIHBIN
annektpoA. [Tonp3oBaThes psagom
CTaHJAPTHBIX JIEKTPOIHBIX
nmoreHnuanos. OTIudaTh
XUMHUYECKYIO0 KOPPO3UIO OT
AMEKTPOXUMHIECKON. OOBSICHSATH
TIPUHIIMIIBI 3AITUTHI
METAJUIMISCKUX U3ACIIHUI OT
KOpPPO3UHU.

3,6
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DIIEKTPOIIHU3.

KonrtpoJabnas padora 1 o
Teme «TeopeTnueckne OCHOBBI
XUMHUHN»

OOBACHATH, KaKHE MPOIECCHI
MIPOMCXOMAT HA KATOJE U aHO/E
IIPU AJIEKTPOJIU3E PACILIABOB U
pactBOpoOB coJeil. CocTaBiIsATh
CyMMapHbI€ YPaBHEHUS PEAKLUN
AIIEKTPONHN3a

2. Heopranuyeckasi xumus (11 1)
2.1. Merannsi (6 1)

OO01mas xapakTepucTuka u
COCOOBI MOTY4YEeHHUS
METaJIJIOB.

0O030p METAITMYECKUX
aneMeHToB A-u b-rpymnm.

Menp. HHuuk. Turan. Xpom.
’Kene3zo, HUKeb, MIATHHA.

XapakTepu3oBaTh 00IIHME CBOKWCTBA
METAJIOB U Pa3bsACHATh UX HA
OCHOBE IPEJCTABJIECHUN O CTPOCHUHU
aTOMOB METAJIJIOB, METAIJINICCKOM
CBSI3U U METAJUIMYECKON
KPUCTAJUINYECKON

pemérke. MnnrocrpupoBath
pUMEpPaMH CIIOCOOBI Oy EHUs
METaJJIOB. XapaKTepU30BaTh
XUMHYECKHE CBOICTBA METAJIJIOB
IA—IIA rpynn u anoMuHus,
COCTaBJIATh COOTBETCTBYIONINE
ypaBHEeHUS peakiuii.O0bICHATH
O0COOCHHOCTH CTPOEHUS aTOMOB
XUMHYECKHUX 3JIEeMEeHTOB b-rpynn
nepuoauyeckon cucremsl /1. 1.
Menneneera.CocTaBisTh
YPaBHEHHUS pEaKIni,
XapaKTEepU3YIOLIMX CBOMCTBA ME/IH,
LIMHKa, THTAHa, XpOMa, JKele3a.
IIpenckasbiBaTh CBOMCTBA CIJIaBa,
3Hag ero coctaB. OOBACHATH, KaK
M3MEHSIOTCS CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAJIIOB 10
nepuojaM u A-rpynnam
NepUOINYECKOMN TaOIULIbI.
OOBACHATH, KaK U3MEHSIFOTCS
CBOMCTBAa OKCHJIOB U THAPOKCHI0B
XUMHYECKOT'0 AJIEMEHTA C
MOBBIILIEHUEM CTEIIEHH OKUCIICHUS
ero atoma.3amnuchiBaTh B
MOJIEKYJIIPHOM Y MOHHOM BHE

3,5
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CIuiaBbl METaJUIOB.

OKcuibl ¥ TUIPOKCUIBI
METAJIJIOB.

Ilpaxmuueckas paboma 2
«Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4 10
TeMe « MeTaluTeD).

YPaBHEHUS XUMUYECKUX PEAKIIHM,
XapaKTEepU3yIOUIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
TUJIPOKCUIOB METAJUIOB, a TaKkKe
AKCIIEPUMEHTAJILHO JJOKA3bIBATh
HaJIMIHE dTUX CBOMCTB.
Pacno3naBaTh KaTHOHBI COJIEH C
MOMOIIbI0 KaUYE€CTBEHHBIX PEAKIIUI

2.1. HemeTamuasl (5 4)

0630p HemeTannoB. CBOMCTBA
" MPUMCHCHHEC Ba)KHEUIIIUX
HEMETAJIJIOB.

XapakTepru3oBaTh O0OIIHME CBOICTBA
HEMETAJUIOB U Pa3bsCHATH UX Ha
OCHOBE IIPEJCTABICHUN O CTPOCHUHU
atroma. Ha3biBaTh 00Js1acTH
IIPUMEHEHUS BaXKHEUILINX
HEMETaJUIOB. XapaKTepu30BaTh
CBOICTBA BBICHIIMX OKCHUI0OB
HEMETAJUIOB U
KHCIIOPOACOEPKAIINX KHACIIOT,
COCTaBJISITh YPABHEHMUSI
COOTBETCTBYIOIIMX PEAKIIUN U
OOBSICHATH UX B CBETE

1,2
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OO011ast XxapaKTepuCTHKA
OKCHJIOB HEMETAJIJIOB U
KHUCIIOPOJICOJIEPKAILIUX
KncnoT. OKHCIINTETRHEIE
CBOMCTBa CEpHOM M a30THOU
KuCI0T. Bosopoueie
COCIUHEHHS HEMETAIIIOB.,

I'enernueckas cBSI3b
HCOPraHN4YCCKUX U
OpraHU4Ye€CKUX BCUICCTB.

Ilpaxmuueckas paboma 3
«Pemenue

SKCIIEPUMEHTAJIBHBIX 3aga4

o teme «HemeTtamis.

KonTpoasnas padora 2 no
teme «Heopranngeckas
XUMUSD.

MPEACTaBICHUN 00 OKHCIUTEIbHO-
BOCCTaHOBUTENIbHBIX PEAKIUAX U
ANEKTPOIUTHYECKON TUCCOLMAIUH.
CocTaBiisiTh ypaBHEHHUS PEAKLIHIA,
XapaKTepU3yOIUX
OKHUCJIMTEJIbHBIE CBOMCTBA CEPHOMU
Y a30THOU KU CIIOT.
XapakTepu3oBaTh U3MEHEHHE
CBOICTB JIETYYUX BOJOPOIAHBIX
COEIMHEHHUI HEMETaJJIOB 10
nepuoay u A- rpymmam
MEPUOANYECKON CHCTEMBI.
JloKka3pIBaTh B3aMMOCBSI3b
HEOPraHWYECKUX U OPraHUYECKUX
coenuHeHnil. CoCTaBIIsATh
YPaBHEHMS] XUMHUECKUX PEAKIIU,
OTpa)xarolUX B3aUMOCBSI3b
HEOPraHWYECKUX U OPTraHUYECKUX
BEIIECTB, OOBACHITH UX HA OCHOBE
TEOPHUH JJIEKTPOJIMTHYECKON
JUCCOLIMAITNY U TIPEICTaBICHUN 00
OKHUCJIMTENbHO-
BOCCTaHOBUTEJIbHBIX MPOLECCAX.
[IpakTuuecku pacrno3HaBaTh
BEILIECTBA C TOMOUIBIO
KAaueCTBEHHBIX PEaKIMil HA AHMOHBI

3. Xumus u xku3Hb (3 4)
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XuMus B IPOMBIIIIEHH OCTH. OOBACHATH HAYYHBIEC TPUHIIMUITBI 2,5

ITprHLUIIBI XMMHYECKOT O IIPOM3BOJCTBA HAa IPUMEPE
MPOU3BOJICTBA. XUMHKO- MPOU3BOJICTBA CEPHOM KHUCIIOTHI.
TEXHOJIOTHYECKHUE ITPUHINIIBI [lepeuncnaTe NpUHIMUIIBL
IIPOMBIIUIEHHOT' O ITOIYYEHUs XUMHUYECKOIO IPOU3BOJCTBA,
MmertaioB. [IpousBoacTso UCIOJIb3yEMBIE IIPU IIOJyUYEHUU
qyryHa U CTajH. qyryHa.

CocTtaBisATh ypaBHEHUS
Xumus B ObITY. XUMHYECKast XUMHUYECKUX PEAKIUH,
IIPOMBIIUIEHHOCTD U MPOTEKAKOLIMX ITPU MTOITY4EHUN
OKpYyXarolas cpesa. YyryHa U CTajH.

CobmonaTe mpaBuia 6€30MacHOR
paboThEI CO cpencTBaMH OBITOBOM
XUMUH.

OOBACHATH NPUYMHBI
XUMHUYECKOTr0 3arps3HeHus
HToroBbiil ypok 1o Kypcy BO3/yXa, BOJOEMOB U I10YB
xumun 11 xnacca.

COI'JTACOBAHO COI'TACOBAHO
[Iporokon 3acenanus LLHIMO«MpbicnuTenby 3amecTuTenb qupekropa no Y MP
ot 30 aBrycra 2021 roga Ne 1 C.IO.Ilorapckas
PykoBoauTens LHIMO 30 aBrycra 2021 roga

N.A. oporoGen
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