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TlosicHUTEIFHAA 3aIHCKa

PaGouas mporpamma 1mo ydyeOHOMYy Kypcy «OOmas xumus» JUid ydammxcs 11 Kiracca
00mieoOpa3oBaTebHOIl MIKOJIBI pa3paboTaHa Ha oOcHOBe DejlepalbHOrO ToOCYy/IapCTBEHHOIO
00pa30BaTe/IbHOTO CTaHAApTa CpedHero oolmero o0pazoBaHHS, padodell IporpaMMmsl Kypca
XHMHH, pa3paboTaHHOIl K yaeOHnKaMm aBTopoB I'. E. Pymutica n @. I'. @enpamana g 10—11
KJ1accoB 001eoOpa3oBaTeIbHEIX opradm3amnuii. ApanacreBa M. H. M.: IIpoceenienue, 201 7r.

IICXD,EII’IBIMH JOKYMEHTaMH IJI1 COCTaBJICHHA IIpHMEpa paﬁoqeﬁ IIporpaMmMbI ABILITHCB:

1. @enepanbublii 3akoH PO o1 29.12.2012 1. Ne273-03 «O6 obpazoBanuu B PoccHiicKoil
Denepamum.

2. Tlpukaz MunncrepcTBa ooOpaszoBanmnsd n Haykn P® ot 05.03.2004 r. Nel089 «O06
YIBepKJIeHHH (eepaTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa3oBaTelIbHBIX CTaHIapTOB
Ha4YaJbHOTO 0OINero, OCHOBHOIO o0IIero M cpefaHero (mMOJHOro) obmero oOpa3oBaHUS», C
H3MEeHEeHHAMH H JIOTIOJTHEHUSAMH.

3. Ilpuxa3 MusnncrepctBa oOpazoBaHus u Haykn P® ot 17.12.2010 r. Nel897 «O6
YIBEpAKJIeHHH (peJepalbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJIapTa OCHOBHOTO
o0mero oOpa3oBaHHD.

4. [Ipuka3 MunKCcTepcTBa 00pa3oBaHNs M Haykn Poccmiickoii @enepanun ot 17 mag 2012
r. Ne413 «O0 yrBepskiaeHnu (eepaJbHOTO rocyJapcTBEHHOIO 00pa30BaTeIbHOIO CTaHIapTa
CpelHero (IoJIHoro) o61iero odpa3oBaHHs».

5. IIpuka3 MunuctepcTBa oOpazoBanus H Hayku Poccuiickoii @eneparmu ot 19.12.2012 1.
Nel067 «OO vyrBepiIeHHH (elepadbHBIX TepeuHell yUeOHHKOB, peKOMeHJIOBAHHBIX
(MOmyIIEHHBIX) K WUCIOJIB30BaHHIO B oO0Opa3oBaTeIbHOM IIpollecce B 00Opa3oBaTeIbHBIX
YVUpeKICHNAX, peaan3yIoNX 00pa3oBaTeIbHble IPorpaMMbl 00MIero 00pa3oBaHIsa H HMEFOIIHX
roCyJapCTBEHHYIO aKKpeauTaiiio, Ha 2013-2014 yaeOHBIi ro1».

6. IIpuka3z MunncrepcTBa oopa3oBanns H Hayku Poccmiickoit Meneparmu ot 31.03.2014 .
No253  «O0 yrBepkyieHHHn (eaepaabHOrO TepedHs yIeOHHKOB, pPEKOMEHIYEMBIX K
HCIONIB30BAaHUI0  IIPH  peajm3alii  HMEIONIMX  TOCYIapCTBEHHYI0  aKKpeIHTaIHio
00pa3oBaTe/IbHBIX TPOrpaMM HAYaJbHOrO OOINero, OCHOBHOTO o0mero, cpejaHero oOmiero
o0pa3oBaHH».

7. TIucemo JlemapTaMeHTa TOCYAapcTBEHHON IOMHTHKH B 0OpazoBaHHH MHIHICTEPCTBA
oOpazoBanna u Haykn P@ ot 07.07.2005 r. Ne03-1263 «O mnpHMepHBIX IporpaMMmax IIO
yaeOHBIM ITpejiMeTaM (ejiepalbHOT0 0a3uCHOro y4eOHOTO IUTaHay.

8. Metonmdeckie peKOMEHJAlMH 10  CO3JaHHK 1 (YHKIMOHHPOBAHIIO B
00mieoOpa3oBaTebHBIX OpPraHU3alMAX, PACIOJIOKEHHBIX B CEIbCKOIl MECTHOCTH H MAJIbIX
ropojiax, eHTPOB 00pa30BaHHs €CTeCTBEHHO-HAydHOH M TeXHOJOTHYeCKOi HalpaBIeHHOCTEeH
(«Touka pocrta») (yIBep:KAeHBI pacropsbkeHneM MHHHCTepcTBa IpocBemleHus PoccHiickoil
@eneparrmn = ot 12 sguBaps 2021 v . No P-6) . — URL: http//www .consultant
./document/cons doc. LAW 374694/ (nata o6pamenus: 10 .03.2021)



Ha 6a3ze nentpa «Touka pocTa» 0becreunBaeTcs pealn3ariis 00pa3oBaTelbHEIX IPOrpaMM
€CTeCTBEHHO-HAaYIHOIl H TEXHOJIOTHYECKOil HalpaBJIeHHOCTel, pa3pab0OTaHHBIX B COOTBETCTBHH
¢ TpeOOBAaHISIMH 3aKOHOJATELCTBa B cepe 0Opa3oBaHIs M C YIETOM peKOMEHIAITHIT
DeepaabHOTO oreparopa y4e0OHOTO npejMera «XUMHS».
OOpasoBaTenpHas IPOrpaMMa Io3BOJIAeT HHTSIPHPOBATh peaaH3yeMble I10IX0AbI, CTPYKTYPY H
cojepikaHie MpH opraHm3ammn oOydeHns Xummm B 10-11 Kraccax, BBICTPOGHHOM Ha 0ase

Jr000T0 3 JIOCTYIHBIX y4e0HO-MeTOIIIeCKIX KOMILIEKCOB (YMK).
Hcnonp3oBanne obopymoBaHns «Touka pocTa» TPH peaqH3aliy JaHHON 00pa3oBaTeILHOIMN
IIpOTrpaMMBbl MI03BOJISAET co3/1aTh YCIIOBHA:

. U1 pacuIHpeHHs COJIepKaHHS [IKOJIbHOI'O XHMHYECKOI0 o0pazoBaHI,
* JUI1 TOBBINIEHHS MO3HABATEIbHOII AKTHBHOCTH OOYYAlONIHXCA B eCTeCTBEHHO-HAYydHOI
00J1acTH;

* JUIS pa3BHTHA JIHYHOCTH peOEHKa B Ipolecce OOYYeHHS XHMHIH, €ro CIOCOOHOCTeid,
(¢opMHpOBaHHS H VJIOBJIETBOPEHHS CONHAJIBHO 3HAYHMBIX HHTEpPecOB M TOTpeOHOCTEI;
* It paﬁorm C OJIaPéHI-IBIMII OIKOJIbHHKaAMH, OpraHn3alii HX pasBUHTHA B pa3/IMYIHBIX OﬁﬂaC'U[X
00pa3oBaTeIbHOM, TBOPYECKOIT HeATETbHOCTH.

Cpenree (morHOe) oOmIee 0Opa30BaHIe — TPEThA, 3aKTIOYNTEIbHAS CTYIICHb 00MIEro
oOpazoBanna. CojiepikaHie cpeaHero ( MoJIHOro) o0mero oopa3oBaHms HAlPaBIeHO Ha
pelreHne IBYX 3aJa1:

1. 3aBepiieHne 00Meo0Opa3oBaTeIbHOI MOJIOTOBKH B COOTBETCTBHH ¢ 3aKOHOM 00
obOpazoBannu (B pexakimu 2007 r);
2. Peanusanusg npeanpodeccHoHabHOro 0o0I[ero o0pa3oBaHHS, KOTOpOe II03BOJISET

o0ecIIeYnTh NIPeeMCTBEHHOCTE 00IIEro 1 IpodeccHoHaIbHOIo 00pa3oBaHus.

OxHONl M3 BaXHEHIINX 3aJad 3TOTO STala SBIASETCS IMOArOTOBKAa OOydJarolIHMXcs K
OCO3HAHHOMY H OTBETCTBEHHOMY BBIOOpPY JKH3HEHHOTO H MpodecCHOHATbHOTO MMYTH.
OOy9aronuecss JODKHBI HAayIHTBCS CaMOCTOSITE/IbHO CTaBHTH II€IH H ONpPENelsATh ITyTH HX
JOCTHIKEHIS, HCIO0Ib30BaTh MPHOOPETeHHEII B IITKOJIE OIBIT JeATeIbHOCTH B peaTbHOI JKH3HH,
3a paMKaMH yaeOHOro IIporecca.

II3Y‘I6HII€ XHIMHH Ha YpOBHE CpPEIHCTO oOmrero 06pa3013aHH}1 HallpaBJICHO Ha JOCTILKCHHC
CIIEOVIOIITHX Leei:

e OCBOEHHE 3HAHMII 0 XUMHYECKOII COCTaBIAIOIIE eCTECTBEHHO - HAyIHOIl KapTHHBI MUpa,
BaKHEMIINX XUMUYECKIX MOHATHAX, 3aKOHAX H TEOPHIX;

¢ OBIaJIeHHE YMEHHSIMH IPHUMEHSTH [OTydeHHbIe 3HAHHS JIII 00bSCHEHUS pa3HOOOpa3HbIX
XHMHYECKHX SBJICHUI H CBOHCTB BEIIECCTB, OLICHKH POJIH XUMHUH B Pa3BHTHH
COBpPEMEHHBIX TEXHOJIOTHII H MOTyYeHUH HOBBIX MaTepHaIOB;

e pa3BHTHE [I03HABaTeIbHBIX HHTEPECOB 1 HHTE/UIeKTYaIbHBIX CIIOCOOHOCTE B Ipolecce
CaMOCTOSATETFHOTO IIPHOOPEeTeHNsS XUMITIECKIX 3HAHIIT ¢ HCIIOIb30BaHIEM Pa3ITIHBIX
HCTOYHHKOB HH(OPMAIHH, B TOM YICI€ KOMIIBIOTEPHBIX;

e BOCHHTaHHE YOEKIEHHOCTH B IMMO3UTUBHOI POJIH XIMHUI B JKH3HH COBPEMEHHOI0
o0mecTBa, He0 X0 IMMOCTH XHMHUYECKH I'PAaMOTHOT'O OTHOIIIEHHS K CBOEMY 3JI0POBBIO H
OKpYIKaromei cpesie;

e IIpHMEHeHHE MOJyYeHHBIX 3HAHHI H YMEeHHI 11 0€30IMacHOTO HCTI0Ih30BaHUS BEIIECTB
1 MaTepHaIoB B OBITY, CeTbCKOM X034iiCTBE H Ha IPOU3BOJICTBE, pelleHHs MPaKTHIeCKHX
3aJ1a4 B ITOBCEIHEBHOI JKH3HH, IIPeAYIIpeKIeHNII SBICHNII, HAHOCAIIHX Bpea 310POBEIO
genoBeKa I OKpYysKalomleit cpeje.



OBIIAS XAPAKTEPHCTHKA YYEBHOI'O IIPE/IMETA

Cpentee obIiee 00pazoBaHIe — 3aKIIOUHTEIbHAS CTYIeHb 06mero oopasosanus. CoepiKamHie
cpelHero oomero o6pa3oBaHUs HapaBIeHO Ha PelIeHHe CIeIyIONIHX 3a/1ay:

* 3aBepiieHHe 00meoOpa30BaTelbHON MOATOTOBKH B COOTBETCTBHH ¢ 3akoHOM «O0
obpa3zoBaHmH B PO»;

* peamm3anus mnpeanpodeccuoHaabHOTO 00Iero oOpa3oBaHUs, IT03BOJMIONIEr0 OOECHeYUTh
MPEEeMCTBEHHOCTh 00MIero H MpohecCHOHATBHOTO 00pa3oBaHMs.

Baxueiimeii 3agageil 0OyueHHs Ha STale MNOTYdeHHs CpeHero oOmero oOpa3oBaHUS SBISETCS
MOATOTOBKA OOyJalomuxcsd K OCO3HAaHHOMY BBIOOpPY JadbHelIIero KU3HEHHOTO IIYTH.
OOyuaronmecs JIOJKHBI CAaMOCTOSTEIBHO HCIOJB30BaTh NPHOOPETEHHBIT B INKOJIE OIBIT
JIESTEIBHOCTH B pealbHOI KH3HH, 32 paMKaMH y4eOHOro Imporecca. I JIaBHBIE HETH CpeJHero
o01rero o6pa3oBaHUs COCTOST:

* B (OPMHPOBAHHH IEJOCTHOTO MpPEJICTABICHNS O MHpE, OCHOBAHHOTO Ha IPHOOPETEHHBIX
3HAHNAX, YMEHIAX H CII0C00ax AeATelbHOCTH;

* B IPHOOpPETEHHH OIbITA TI03HAHNS, CAMOTIO3HAHIIS, Pa3HOOOPa3HOIl JIeSTeNBHOCTH;
* B IIOATOTOBKE K 0CO3HAHHOMY BBIOOPY 00pa30BaTe IbHOI H IPOGhEeCCHOHATBHOI TPaeKTOPHH.

Oco06eHHOCTERI0 OGY'IBHHSI XHMHH B Cpe,I[Hefl IIKOJIE ABJIAETCA OIIOPa HA 3HAHHA, IOIYYECHHBIC
IIpH H3YVIEHHH XITMHIH B 8—9 kmaccax, nx pacIIHpeHIe, }TJTYﬁJIEHHe I CHCTEMAaTH3aINA.



B m3ydeHnn Kypca XHMHH OOJBINAs pojb OTBOJUTCS XHMHYECKOMY SKCIEpPIMEHTY, KOTOPBII
npeJcTaB/IeH MPaKTHUYeCKUMH paboTamH, Ja00OpaTOPHBIMH OIBITAMH H JEMOHCTPAIlHOHHBIMH
SKcIepUMeHTaMu. O4YeHb Ba)KHBIM SIBJISETCS COOMIO/IEHNE MPABIJI TeXHUKH 0e30I1aCHOCTH IPH
paboTe B XUMUYeCKOIi 1abopaTopuu.

B KkadecTBe IIEHHOCTHBIX OPHEHTHPOB XHMHYECKOTO 00pa30BaHHSA BBICTYIAIOT OOBEKTHI,
H3ygaeMble B Kypce XHMHH, K KOTOPEIM Yy oOydatonmxcs (opMupyeTcs IEHHOCTHOE
OTHOIIICHIIE,

OCHOBy MO3HABATEIbHBIX IEHHOCTEH COCTaB/IIOT HayiHbIC 3HaHNHA H HaY4YHBIC MCETO/IbI
IIO3HaHHA.

PazBurHe mo3HaBaTelIbHBIX LEHHOCTHBIX OPHEHTANMH COJEpKaHHS Kypca XHMHH II03BOJISET
copMHpOBATH:

* VBAXKHTECIbHOC OTHOLICHIIE K CO3HIaTEIbHOIL, '[BOp‘:ECCKOFl JEATCIIbHOCTH,
* IOHHMaHHe He00X0IMMOCTH 310pOBOTO 06}}&3& AH3HH,

. HOT])GﬁHOCTb B 6E3YCHOBHOM BBIIIOJIHEHHH IIPpaBHII 0€301MacHOro ICMOIB30BAHUS BENIECTB B
MMOBCETHEBHOII JKII3HIL;

* CO3HATEJIbHBII BEIOOD Oys1ymeil mpodeccnoHaTbHOI JIeSTeTbHOCTH.

Kpr XHMHH 00I1aJ1aeT BO3MOJKHOCTSMH JUIS (bOpMHpOBaIﬂiﬂ KOMMYHHKaTHBHBIX IIeHHOCTEIL,
OCHOBY KOTOPBIX COCTABJIAIOT IIPOIIECC OOTIEeHNS 1 I'paMOTHaA pevb, CHOCOGCTBYIOHIIIG:

* [[paBHJIBHOMY HCITOJIB30BaHHKY XHUMHYeCKOH TEPMHHOJIOTHI

¢ pasBUTHIO IIOTpCﬁHOCIH BECTH JHAJIOT, BBICIYIIHBATE MHEHHE OIIMOHEHTA, YIaCTBOBATh B
JHCKYCCHH;

* Pa3BHTHIO CIIOCOOHOCTH OTKPHITO BBIpAKaTh H apryMeHTHPOBAHHO OTCTAaHBAaTh CBOIO TOUKY
3peHHs.

Omnucanue Mecta ydebHoro npeaMera B yae6HoM miaHe MbOY ECOIII o yyeGHOMY IpeMeTy
«XHUMHA.

Pabouas mporpamMa Kk yueOHukaMm aBTopoB I'. E. Pymsurnca u @. I'. @eapamana jis 10—11
KJIaccoB 00Im1e0Opa3oBaTeIbHBIX OpraHH3alMil pa3paboTaHa B COOTBETCTBHH C ba3uCHBIM
yaeOHBIM IUTAaHOM JUI CTYIIEHH cpejiHero obmiero oOpasoBanms. XuMmus n3yqaercs ¢ 10 mo 11
Ki1accel. OOlee yHcao yueOHbIX YacoB 3a 2 roja o0yueHus — 102, u3 HuUX 68 (2 4 B HeJlel0) B
10 kmacce «Opranmudeckas xumusi», 34 (1 4 B Hejtemo) B 11 kiacce «OCHOBBI 0011EHT XUMHU».

OCHOBHBIMU HpOﬁHeMaMH XIMHH ABIAKOTCA H3YYCHHE COCTaBa H CTPOCHHA BEILCSCIB,
3aBHCHMOCTH HX CBOICTB OT CTpOCHHA, KOHCTPYHPOBAHHE BEIIECTB C 3aaHHBIMII CBOIICTBaMI,
HCCIEI0BaHIe BaKOHOMepHOCTeﬁ XHMHICCKHX npeBpameHm‘i H nyreﬁ YIIpaBJICHHA HMH B IEJIAX
IIOJIYICHH A BCIIECTB, MaTEpHaIOB, SJHEPI

Kypc 10 Kmacca 3HAKOMHT OﬁyanOHIHXCH CO CTPOCHHCM, XHMHYCCKHMH CBOIICTBaMH,
0COOEHHOCTSIMI CIIOCO00B IOJIYYCHHA 11 o0macTaMu IMPHMCHCHI OPraHHYUCCKHX COEIMHEHHII.



3aBepumTebHEIL 3Tan (11 K1ace) HampaBieH Ha o0oOmlIeHe, pacHIHpeHHe HMEOIIHXCS
3HAHHIT MIKOJBHUKOB 10 YeThIPeM BBIIICHA3BaHHBIM OJIOKaM H H3y4eHHe MAToro O1oKa XuMHA u
JKU3Hb, IPU3BAHHOIO JaTh BBIIYCKHUKAMU IIPUKJIaHbIE 3HAHUS I YMEHIL.

IInannpyeMsle pe3yabTaThl H3ydeHHS Y9€OHOTO MpeaMeTa « X HMHA»:

B pesynerate m3ydeHHs yueOHOTO TIpeiaMeTa «XHMHS» Ha YPOBHE CpeIHero ooOmero
oOpa3oBaHUS:

BBIIYCKHHK HAYYHTCS:

e DAacKpbIBaTh Ha MpHMepax poIb XUMHH B (OPMHPOBAHHH COBPEMEHHOIN HaydHOI
KapTHHBI MHpPa U B IIPaKTHYECKOH JeSTeIbHOCTH YeJIOBeKa,

e JIEMOHCTPHpPOBaTh Ha IIpHMepax B3aHMOCBS3b MeKIy XHMHel H JIpyrHMH
€CTeCTBEHHBIMI HayKaMH;

e pPAacKpbIBaTh Ha IIPHMepaXx MOJIOKEHUS TeOPHH XIUMIYecKkoro crpoenus A.M. Byrneposa;

e 1noHUMAaTh (u3pdeckuil cmeica Ilepumoardeckoro 3akona J[.M. MeHzeneeBa H Ha ero
OCHOBE OOBACHATH 3aBHCHMOCTb CBOIICTB XMMHYECKHX 3JIEMEHTOB H 00pa30BaHHBIX HMH
BEIIECTB OT NEKTPOHHOTO CTPOEHHS aTOMOB;

¢ 0OBSACHATH IPHYHHEI MHOT000OpPa3ns BemlecTB HA OCHOBe OOIINX MpeJIcTaBIeHHI 00 HX
COCTaB€ H CTPOEHIH,

e IIPHMEHATh IIpaBHJIa CHCTEeMaTHYeCKOH MeKIyHapoJHOI HOMEHKIATyphl KaK cpejcTBa
pazmieHns U HAeHTH(UKAIIH BeIecTB 110 X COCTaBY U CTPOEHHIO;

e COCTaBISATh MOJEKYJSIpHBIE H CIPYKTYpHBIe (OpMY/IBl OpPraHHYecKHX BeIlecTB Kak
HocHUTenell HHGOPMAIIMH O CTPOSHHH BEUIEeCTBA, €r0 CBOICTBAX M MPHHAUICKHOCTH K
OIIpeIEIEHHOMY KJIacCy CO€IMHEHHII;

¢ XapaKTepH30BaTh OpraHHYecKHe BellecTBa II0 COCTaBy, CTPOEHHI0 H CBOIICTBaM,
yCTaHABIHBATh NPHIHHHO-CIECTBEHHbIE CBA3H MEKIY MAHHBIMH XapaKTepHCTHKAMH
BeNIecTBa;

e IIPUBOJHUTH IpHMepbl XHMHYECKHX peakluil, pacKphIBAIONUIX XapaKTepHble CBOICTBa
TUIUYHBIX IIpeJCTaBHTeNell KIacCOB OpraHHYecKHX BeNm[eCTB ¢ MLeldbl0 HX
HIeHTH(QUKANA 1 00BSICHEHHs 001aCTH IIPHMEHEHNS ;

e IIPOTHO3HUPOBATH BO3MOXKHOCTH IIPOTEKAHIS XHMHYECKIX PeakilHil Ha OCHOBE 3HaHMHIl O
THIIaX XAMHYECKOIl CBA3M B MOJIEKY/IaX peareHTOB H HX PeaKIIHOHHOII CIIOCOOHOCTH;

e JCIIOJB30BAaTh 3HAHHA O COCTaBe, CTPOCHHH H XHMHYECKHX CBOHCTBaxX BEIIECTB JUIA
0e30macHOro MpHMEeHeHUs B IIPAKTHYECKOIT esITeIbHOCTIH;

e IIPUBOJUTH IPHMeEPHI MPAKTHYECKOI'0 HUCII0JIL30BAHIS IPOAYKTOB HepepaboTku HedTH U
NPHPOJHOrO Ta3a, BbICOKOMOJIEKYISAPHBIX COSIUHEHHUI (IIOIMITIUIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

¢ IIPOBOJNTH OIIBITHI [0 PACIO3HABAHHIO OPraHHYeCKHX BEIeCTB: IIIHIEPHHA, YKCYCHOI
KHCJIOTHI, HeNpeJelbHbIX KHPOB, IIOKO3B], Kpaxmasa, OelKOB — B COCTaBe IHIIEBBIX
NIPOAYKTOB H KOCMETHYECKHX CPeJICTB;

e BJAJeTh NpaBIIAMH U IpHeMaMH 0Oe30racHoil paboTel ¢ XMMHYECKHMH BellecTBaMH U
n1abopaTOpPHBIM 000PYIOBAHUEM;

e YCTaHAB/IHBATh 3aBHCHMOCTb CKOPOCTH XUMHYECKOI peaKIHU H CMELIEHUS XHMHYECKOTO
PaBHOBECHS OT PAa3IUYHBIX (PAKTOPOB C LEABIO OMPENENEHNS ONTHMAIBHBIX YCIOBHII
TIPOTEKAHNS XUMHYECKHX IIPOLECCOB;

TIPHBOIUTH IPHMEPHI THAPOIN3a coJlell B MOBCEIHEBHOI JKH3HH UeI0BEKa;

e TIIPHBOJIHTH IIPHMEPHl OKHCIHTEIbHO-BOCCTAHOBHTEIBHBIX peakuHil B  IIpHpoJe,
NIPOU3BO,ICTBEHHBIX IIpoIleccax H JKI3HelesSTeIbHOCTH OpraHi3MOB;

e IIPHBOJHTL IPUMEPbl XHMHYECKHX pEaKLUi, pacKpbIBAIOIIUX OOIIMe XHMHYECKHE
CBOIICTBA IIPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLIOB;



e TIIPOBOJNTH pacueThl Ha HaXOXKJIeHHe MOJIeKyISpHoil (opMyiIsl yriaeBojopojaa IO
NpPOJAyKTaM CropaHHs H 10 €ro OTHOCHTEIbHOIl IJIOTHOCTH H MAacCOBBIM JIOJIIM
3JIEMEHTOB, BXOJSIIHX B €I0 COCTaB;

¢ BIaJeTh NpaBwIaMH 0e30macHOro oOpalleHud ¢ eJKHMH, TOPIOYUMH H TOKCHYHBIMH
BEIIEeCTBaMH, CPEeACTBAMH OBITOBOI XHMHH;

e OCYIIECTBIATh MOHMCK XHMHYECKOH HHGpOpMAIMH 10 Ha3BaHHAM, HICHTH(HKaTOpaM,
CTPYKTYPHBIM ()OPMYIIaM BEIlIECTB;

e KpHTHUECKH ONEHMBATh H  HHTEPHpPeTHPOBaTh  XHMHUECKYI  HMH(pOpMAIHo,
coJlepiKallyiocs B COOOIICHHAX CPe/ICTB MaccoBoil mH(popMamuH, pecypcax HHrepHerta,
Hay4YHO-TIONY/ISPHBIX CTAThSX C TOUKU 3PEHHS €CTECTBEHHO-Hay4YHOIl KOPPEKTHOCTH B
L1eJIX BBISBICHHS OLIHMOOYHBIX CYXKIEHUI H (JOpMUPOBAHNS COOCTBEHHOI ITO3UITHI;

e IIPEACTAaBIATH IMYTH PELIeHHS IOOAJBHBIX MpoOIEM, CTOAIIHX IEpe]l 4eI0BEYECTBOM:
3KOJIOTHYECKHX, SHEPTeTHYECKUX, CHIPbEBBIX, H POJIb XHMHUH B PEIIEHHH 3THX IIPOOTIEM.

BBIHYCKHIIK ITOJIYYIHT BO3MOZKHOCTE HAYIHTBC:

e IJUIIOCTPHPOBATh HA NPHMepax CTAHOBJIEHHE H SBOJIIOLUIO OpraHHYecKoil XHMHHU Kak
HayKH Ha pa3JINYHbIX HCTOPHYECKHX STallaxX €€ pasBUTHA,

e JCIOJB30BaTh METOJIbl HAYJHOTO IIO3HAHHS IPH BBIIOJHEHHH IIPOSKTOB M yIeOHO-
HCCIeIOBaTeIbCKIX 3afad 0 W3YYEHHIO CBOICTB, CHOCO00OB MOMy4eHHS H
pacrio3HaBaHHs OpraHHYeCKHX BEIIECTB;

e O0OBACHATH TPHPOAY H cHocoObl 00pa30BaHMSA XHMHYECKOH CBS3H: KOBaJEHTHOI
(IOJISIPHOTI, HEMOJIPHOI), HOHHOIN, META/UIMYECKOI, BOJIOPOJHOH — C IIEJIbIO
oIIpejleNIeHHs XUMHUYEeCKOI aKTUBHOCTH BellleCTB;

e YCTaHAB/IMBAaThb TI'E€HETHYECKYIO CBA3b MEXKAY KiIacCcaMH OPraHHYeCKHX BeIeCTB UId
000CHOBAHUS NPHHIIUIHAILHON BO3MOKHOCTH IOIYYEHHS OPraHHYECKHX COENHHEHHIH
3aJIaHHOTO COCTaBa U CTPOCHHUS,

e yCTaHAB/IHBATh B3aHMOCBSI3H MeXAY (pakTaMH H TeopHeil, NpHIHHON H ClIeJCTBHEM IPH
aHaM3e MpoOJIeMHBIX CHTYAIHil H 000CHOBAHHH MPHHIMAEMBIX pelleHHl Ha OCHOBE
XUMHUYECKHX 3HAHMUIL.

Il1aHEpyeMble pe3yabTaTh.

HpeJIMETHl:le, MeTanpeaAMeTHBIC H ITHTHOCTHLIE Pe3yYJJbTaThbl 0CBOCHHSA y‘IEﬁ'HOFO
npeaMeTa «XHMHS».

IIpeaMeTHbIE pe3yabTaThl (0a30BbIl YPOBEHBD):

1. cchopMHPOBAHHOCTE HpeCTaBICHHII 0 MECTe XIMHHU B COBPEMEHHOI Hay4HOIl KapTHHE
MHUpa; MOHHMaHHe PoJIH XUMHH B (popMIIpoBaHIH Kpyro3opa H (pyHKITHOHATBHOI
TpaMOTHOCTH 4eJIoBeKa JUIS pellleHmsd IIpakTHIeCKHX 3a1ad;

2. BJIaJIeHHE OCHOBOIOJIAraloIHMH XHMHYECKUMHU MTOHATISIMH, TEOPHAMI, 3aKOHAMH H
3aKOHOMEPHOCTSIMI; YBEPEHHOE I10JIb30BaHHe XHMUYeCKOil TepMIHOJIOIHell 1
CHMBOJIHKOH;

3. BIIaJICHHE OCHOBHBIMH METOJIAMH HAYYHOIO MO3HAHNS, HCIIOJIB3YEMBIMH B XHMIU:
HalmoIeHne, onHcaHne, H3MepeHHe, 3KCIIepHMeHT; yMeHHe 00padaThiBaTh, 00BSICHATh
PE3VILTATHI MIPOBEJIEHHBIX OIBITOB U JI€JIaTh BBIBOJIBI; TOTOBHOCTE H CITOCOOHOCTE
METO/IbI TIO3HAHHUSA TIPH pelIeHHH MPaKTHIeCKUX 3a/1a';

4. chopMHPOBAHHOCTh YMEHUS JIaBaTh KOJIMYECTBEHHBIE OIIEHKH U MIPOBO/ITH PacyueThl 110
XuMHIeckM (Gopmyrnam H ypaBHEHHSIM;

5. BIlaJIeHHE HpaBHJIaMH TEXHHKH 0€30MaCHOCTH MPH UCII0Ib30BAHHN XHMHYECKHX
BEIIECTB;



10.

11

13.

14.

c(popMHPOBAaHHOCTh YMEHHS KJIacCH(PHIIMPOBATh OpraHHYecKie BellecTBa H peakIlHi 1o
pasHBIM IpPH3HAKaM;

copMHPOBAHHOCTE YMEHHS OIUCHIBATh U pa3/IMYaTh H3YdEHHBIE KJIACChl OPraHUYeCKHX
BelEeCTB;

c(hOpMHPOBAHHOCT YMEHHS JIeJIaTh BBIBOJIbI, YMO3AKIIOUSHNUS 13 HaOJIFO IeHHI,
XUMHYECKHX 3aKOHOMEPHOCTEH, IIPOrHO3HPOBATH CBOICTBA HEN3YUEHHBIX BEIIECTB 110
AHAJIOTHH C H3YIEHHBIMI;

cpOpMHPOBAHHOCTb YMEHHS CTPYKTYPHPOBATh H3YUEHHBII MaTepHal H XHMHUECKYIO
nHGOpMaINIo, OTy4aeMyl0 H3 Pa3HBIX HCTOYHHKOB;

c(popMHUPOBAHHOCTH COOCTBEHHOI MO3UIIUH 110 OTHOIIEHMIO K XHMHUYECKOIT
HHGOpMAIHH, IIOJTy4aeMOIl U3 pa3HbIX HCTOUYHUKOB;

; C(bOpMHpOBaHHOCTb YMCHHA aHa/IH3HPOBaTh H OLICHHBATD ITOCIICICTBILA

TIPOM3BOJICTBEHHOI 1 OBITOBOI AeATeIFHOCTH, CBI3aHHOI C IepepadOTKOI
OpPraHHYecKHX BellecTB;

. OBJIaZIeHHE OCHOBAMH HayTHOTO MBIITUICHII, TEXHOJIOTHEI IICCJIB}IOB&TEHBCKOIVI H

MIPOEKTHOIT JIeATEe TbHOCTH

c(hopMHPOBAHHOCTH YMEHIHS IIPOBOUTE SKCIIEPHMEHTHI PA3HOIT JIMIAKTHYECKOI
HAIIPaBJIeHHOCTH,

chopMHPOBAaHHOCTh YMEHHA OKa3bIBaTh IIEPBYIO MOMOIIb [TPH OTPABICHHSIX, 0/KOTaxX
JIPYTHX TPaBMax, CBA3aHHBIX C BellleCTBaMH H JJa00paTOPHEIM 000pYIOBaHIEM.

MeTtanpeaMeTHbIe pe3y.abTaThl:

Ll

12.

13

c(hopMHPOBAHHOCTH YMEHHS CTABHTH [IEJIM U HOBBIE 3a/1aull B yueOe U II03HaBaTEIbHOIT
JIeATEIBHOCTH;

OBIIaJIcHIe PHeMaMH CaMOCTOATEIFHOTO IUTAHHPOBAHHS ITYTeH JOCTHKEHHS eI,
yMeHHS BEIOHpaTh 3 deKkTHBHBIE CLIOCOOB! pellieHHs YIeOHbIX I Mo3HaBaTe IbHbIX 3aj1au;
c(pOPMHPOBAHHOCTh YMEHHS COOTHOCHTE CBOH JSIICTBHSA C IUIaHHPYEMBIMH
pe3y/IbTaTaMI;

c(hopMHPOBAHHOCTH YMEHIHS OCYIIECTBIISATH KOHTPOJIb B IPOIIECCE JTOCTHIKEH IS
pe3yiIbTaTa, KOpPeKTHPOBATh CBOII JISHICTBHS;

cpopMHPOBAHHOCTh YMEHHA OIICHHBATH IIPAaBHJIBHOCTD BBIIOHEHHS YIeOHbIX 3a/1ad H
COOTBETCTBYIOIIIE BO3MOKHOCTII X PEelIeHIIA;

c(hopMHPOBAHHOCTE YMEHNS aHAIN3HPOBaTh, KIaCCH(HIIHPOBATH, 000011aTh, BEIOHPAThH
OCHOBaHHS 1 KPHTEPHH JUIS YCTAHOBJICHHS IIPHINHHO-CIIECTBEHHBIX CBA3EIT;
chopMHPOBAHHOCTh YMEHIHS IIPHOOPETATh H IPHMEHATh HOBBIE 3HAHIS;
c(hopMHPOBAHHOCTH YMEHHS CO3/IaBATh IIPOCTEIIIHe MOJIE/H, HCIIOIB30BATh CXEMBI,
TaOJIHIIBI, CHMBOJIBI VI pellleHNs y4eOHBIX H II03HABATEIbHBIX 3a]1a4;

OBIIaJIcHHE Ha BBICOKOM YPOBHE CMBICIIOBBIM YT€HHEM HAyJHBIX TEKCTOB.

. c(hopMHPOBaHHOCTE YMeHHS 3 (eKTHBHO OpraHn30BaTh ydeOHOe COTPYIHIIECTBO I

COBMECTHYIO JIesITeJIbHOCTh, paboTaTh HHIMBHIYaIEHO C YI€TOM OOIINX HHTEPeCcoB;
c(hopMHPOBAaHHOCTh YMEHHS OCO3HAHHO HCIIOJIF30BaTh peveBhie CPeICTBA B
COOTBETCTBHH C 3ajla4aMi KOMMYHHKAITHH;

BBICOKHUIT YPOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnosszoanus HKT;

: C(i)OpMHpOBﬁHHOCTb SKOJIOTHYCCKOI'O MbIITJICHIA
14.

chopMHPOBAHHOCTH YMEHHS IIPHMEHSTH B IIO3HABATEIbHO, KOMMYHHKaTHBHOI H
COITHAIBHOIT IIPaKTHKe 3HAHMHS, NOTydeHHEIe IIPH M3yIeHHHN IpeMeTa.

JINIHOCTHBIE Pe3yIbTaThl:

|

chopMHPOBAHHOCTB [1OJIOKHTEIFHOIO OTHOLICHUS K XHMHH, YTO 00yClIaBIMBaET
MOTHBAIHIO K Y9eOHOI AesATeIbHOCTH B BBIOpaHHOI cdepe;



t2

c(hopMHPOBAHHOCTH YMEHHS pelaTh MpoOIeMBl IOHCKOBOTO H TBOPUECKOTO XapaKTepa;
c(hopMHPOBAHHOCTh YMEHHS IPOBOAHTH CAMOAHAIIH3 U OCYIIECTBIIATh CAMOKOHTPOJIb H
CaMOOIIEHKY Ha OCHOBE KPHTEPHEB YCIENTHOCTH;

4. c¢popMHPOBAHHOCTh TOTOBHOCTH CJI€I0BaTh HOPMaM IIPUPOJIO U 30pOBbecOeperaroero

[F5]

IIOBEICHI S,

5. chopMHPOBAaHHOCTH IMIPOYHBIX HAaBBIKOB, HAIIPaBJICHHBIX HAa CaMOPa3BHTIE depe3
caM000pa3oBaHIle;

6. chopMHPOBAHHOCTHL HABBIKOB MPOSBIEHHS TT03HABATEIHHON HHUITHATHBEI B YiIeOHOM
COTpYIHHIECTRE.

COJIEPKAHHUE YYEBHOI O IIPEJIMETA
10 Kmacc

Opraanueckas xumus (684; 29. B HeJIel0)

Teopnss XHMHYECKOr0 CTPOEHHS OPraHAvecKuX coeuHeHni. IIpupona xaMuIecKHX
cBS3el

Opraamgeckue BemecTsa. Opraandeckas xuMus. CTaHOBJIEHHE 0pPraHHMYIECKOH XHMHH Kak
HaykH. TeopHs XHMHYECKOTO CTPOeHHS BenlecTB. YIJIepo IHblIil ckeseT. 3omepus. I13omepsl.

CocTosiHHE IEKTPOHOB B aTOMe. DHepreTHUYeCKUe YPOBHH U IOAYPOBHH. JJIEKTPOHHBIE
OpOUTaIH, S- NMEKTPOHBI H P — 3IeKTPOoHbL. CIHH 3/1eKTpoHa. CliapeHHbIE 3JIEKTPOHBI.
DnekTpoHHAS KOHHTyparms. I padudeckie 31eKTpoHHBIE (OPMYIBI. DIEKTPOHHAS IPHPOIa
XHMHYECKHX CBS3€I, TN CBA3b U CHTMa CBS3b. MeTo 1 BaJIeHTHBIX CBA3€il.

Knaccudukamus opraHmiecknx coeHeHnil. OyHKITHOHAIbHAS TPYIIIA.

YrieBoxopoasl

IIpeniebHBIe YIIIEBOAOPOIH! (aMKaHb). Bo30ykKIeHHOE coCTOSHIIe aToMa yIiIepoJia.
I'uGpram3anisg aToOMHBIX opOnTaiIeil. DJIeKTpOHHOe I IIPOCTPAHCTBEHHOE CTPOCHHE ATKAHOB.

T'omonoru. I'omonormueckas pa3HOCTb. 'oMoIornuecKkuil paja. MexayHapo Has HOMEHKIaTypa
OpraHHYeCKHX BelllecTB. I30Mepus yrilepolHOro cKejera.



MerTaH. HOJI}’IIEH'IIE, ¢)IIBIIIIECKHE H XIMHYeCKHe CBOIICTBA MeTaHa. PeaRum{ 3aMCIICHIA
(raﬂorefmpona}me), JETHAPHPOBAaHHA H H30MEPH3AHH aIKaHOB. HEHH_bIe PEaKIIHH. CBOﬁOII}IHIe
PpaiKalibl. Tanmor CHOIIPOH3BO/JIHBIC aJIKaHOB.

Kpartsusle cBs3u. Henpenensnsie yriesogopoasl. AnkeHbl. CTpoeHHe MOJIEKY/Ibl, TOMOJIOTHS,
HOMEHKJIaTypa H H3oMepHs. Sp2 — rudpuan3amnms. O1eH (3TiieH). I3oMepHs yriepoaHoro
CKeJIeTa H IOJIOKeHNS JBOIHHOIM cBa3u. IIpocTpaHcTBeHHasS H3o0MepHs (CTepeon30MepHs).

IMomydeHne n XUMHYIECKHE CBOIICTBA aIKeHOB. Peakiinu npucoemueHns (THpHPOBaHIe,
rajoreHHpoBaHIe, THPATAINA), OKHCIIEHHE I TIOJNMepU3alui aTKeHoB. IIpaBiio
MapkoBHHKOBa. BBICOKOMOIIEKYISIpHBIE coelnHeHns. KauecTBeHHble peakIuu Ha JIBOIHYIO
CBSI3b.

AnkajneHs! (JeHOBEIe yrileBogopoasl). H3oMepna H HomeHKIaTypa. JIuBHHII (OyTamieHa-
1,3). H3ompen (2-metwioOytaanen-1,3). ConpsukEéHHbIe JBOIHbBIE cBi3H. [lomyieHne 1
XHMHYECKHE CBOMCTBA aJIKaJieHOB. Peakinu rpucoe/IHHeH s (Taaor eHHPOBaHIs) U
[OJIMMEepH3alii alKa[HEeHOB.

AJIKHHBI. AuleTIIeH (3THH) U ero roMoJioru. F3omepua U HoMeHKIatypa. Meocknaccoeas
uzomepus. sp-I1 ubpuouzayua. XUMHYIeCKHe CBOHCTBA aJIKHHOB. Peakilii NpHucoeInHeHHs,
OKHCJIEHHS 1 TIOJIIMEPH3AIIHN AJIKHHOB,

ApeHbl (apoMaTHYeCKHE YIIeBOLOpoabl). I130Mepus 1 HOMeHKIaTypa. beH3011. beH3zopHoe
KoJb1o. Toxyour. H3oMepHs 3aMmecTHTENE.

XnuMHYecKHe cBoiicTBa OeH30.1a M ero roMoJIOroB. Peakinn 3aMenieHns (raﬂoremlpoaamle,
HH’IPOB&HIIB). OKHCJIEHHE H I[IPHCOEIITHEHNA apeHOB. Ilectunnael. I'eHeTHYecKas CBA3b dPEHOB C

JIPYTHMH YTJI€BOJIOPOIAMH.

IIpupoiHble HCTOYHHKH YIiieBoJopoioB. IIpupoHeiil ra3. Hedts. [TomyTHeIe HeTSHEBIE Ta3bl.
Kamennstii yrois.

IlepepaboTtka He(pTH. ITeperonka HepTH. PekTndukannonsas kororaHa. bensnH. JINTrpouH.
Kepocun. Kpexknnr HedrenpoaykToB. TepMuiecKmii I KaTaIHTHUECKHIT KpeKHHTH. ITipoms.

Kucaopoacoaep:kanme opranaieckne coeqnHeHns. Kucaopoicoaepxaline opraHaecKie
coennHeHns. OHOATOMHBIE TIpe/iebHbIE CIIPThI. DYHKIHOHAIbHAS TPYIINA CIIHPTOB.
I3oMepHa 1 HOMeHKIAaTypa CIHPTOB. MeTaHo I (METHIOBHII CIIHPT). ITaHOI (STHIIOBBII CITHPT).
IlepBHYHBIH, BTOPHYHBII H TPETHUIHBII aTOM yriepoaa. Bojopo mHas cBA3b.

[MomydeHne n XUMHYECKHe cBoiicTBa crproB. CripToBoe Opoxerue. OepMeHTHI. Bo1opo iHbIe
cBs3i. OU3HOTOTHYECKOE JIefICTBHE METAaHO A H ATAHOMA. AIKOTOJTH3M.

MHoroatoMHEbIe CITHPTHI. OTIISHITIHKOIb H TIIHIOEPHH. XHUMHYecKHne CBOHCTBa IIpeaeiIbHbBIX
MHOT0AaTOMHBIX CITHPTOB. KauectBenHas PeaKIiid Ha MHOIOaTOMHEIE CITHPTHI.

@eHOIBI. ApoMaTHUecKHe cIupThl. Xumuyeckie cBoiictBa ¢eHomna. KauecTBeHHAs peakiiys Ha
(heHoOI.



Kapbommisasle coeinHenns. KapOoHmIbHag rpymnmna. AjbaerHaHas rpymma. AnbIertsl.
Ketonsl. H3oMepisa H HOMEHKIATypa.

HOII}"IGHHB H XUMHYeCKHe CBOMCTBA ajIbJIeruoB. Peakiuu oKucIeHHs [IPHCOCTHHECHI A
anpaerngoB. KauecTBeHHbBIE PEaKIHI Ha aJIbJACTHIbI.

KapOonogsre kucnoter. KapbokcmsHas rpymma (kapookcorpymma). I3omepns 1 HOMeHKIAaTypa
KapﬁOHOBBIX KIICIIOT. OI[E{OOCHOBHLIB I[IpeaeJIbHbIE KapﬁOHOBBIe KIICJIOTEI. HGJIY‘IBHIIB

OJHOOCHOBHBIX IIPEJICIIbHBIX KaPGOHOBbIX KHCJIOT. XHUMHYecKIile CBOHCTBA 0/IHOOCHOBHBIX
Ipelie/IbHbIX KapﬁoHOBbIX KHCIIOT. MypaBI:HHaH KHCIO0Ta. YI(C}’CHaﬂ KHCJI0Ta. AIIETaThL.

Cnosxuble 3¢ups! 1 &upsl. Homenkiarypa. Ilonygerne, XHMHUIecKne CBOHCTBA CIIOKHBIX
s¢upoB. Peakimg srepudukarmn. [{esourolt THAPOIN3 clI0KHOTO 3pHpa (OMBUIEHNE).

Kupsl. TBep/bie KHUPbI, KUAKHE KHUPbl. CHHTE THYECKHE MOIOIIHE CPeJICTBa.
VrieBojsl. MoHocaxapuisl. I'iroko3a. @pykrosa. Onurocaxapuisl. J{ucaxapujsl. Caxapo3sa.

ITomacaxapuasl. Kpaxman. I'mukores. Peakins noimkosaeHcani. KadecTBeHHas peakiiusd Ha
kpaxMmai. Ilemmonosa. Anetienmonosa. Knacengukamus BoJoKkoH.

A30Tcoep:Kalme opraHuvdecKne coeJHHeHusl.

A30TcojepKaluie OpraHnYecKie CoeANHeHNS, AMIHBL. AMuHOrpynmna. AHWiNH. [lonydeHue n
XHMHYECKHE CBOICTBA aHHJIMHA. AMHHOKHCJIOTHI. [I30MepHs 1 HOMEHKJIATypa. bumoiapHeIi
noH. Ilentiaas (ammauag) rpyma. IlenTnaHag (aMHIHAas) CBA3b. XHUMHUECKHe CBOIICTBa

avuHokncaoT. Ilentuasr. Ilominentraer. 1 ammpia.

Benku. Ctpykrypa 6eKoBOil MOJIeKyIbl (IepBHYHAS, BTOPUYHAS, TPETHIHAS, YeTBEPTUUHAL).
Xummyeckue cBoiicta 6estkoB. Jlenarypanus u rujiponn3s 6enkos. I[BeTHble peakiuy Ha OenKu.

A3oTcojepxkaiue reteporukieckie coeuaeHns. [Tupumig. [Tupposn. Iupuvumus. Iypus.
A30THCTBIE OCHOBaHHSL

Hyxnennosbie kucinoTsl. Hykineotmibl. KoMiisieMeHTapHbIe a30THCThIE OCHOBAHHSL.

XuMus 1 310poBbe yenopeka. Gapmakonorndeckas XUMHA.

XuMHA M0JTHMEpOB

ITommmepsl. Ctenens nonuMepmsanni. MonoMep. CTpyKTypHOe 3BeHO. TepMoIuiacTHIHBIE
nomuMepsl. CtepeoperyispHele moMepsl. IlomTiied. [lonunponnnes.
IHomurerpadropatuier. TepMmopeakTuBHbIe nonuMepbl. OeHonodGopMaIbIeruHbIEe CMOJIBL.
IInactmaccel. GeromutacTel. AMuHOILTACTHL. [leHOMmacTel. Ilprpoaaeiil kaydyk. PesnHa.
D0oHuT. CHHTeTHYECKHE KayayKu. CuHTeTHUeckne BoaokHa. Kanpos. JlaBcaH.

JleMoHCTpanuu.

. Oﬁpasum OpraHH4IeCKHX BelleCTB 1 MaTepHaIOB. Mojgenn MOJIEKYJI OpraHH4YeCcKHXx
BCHICCTB.



PacTBOpPHMOCTH OPraHIYeCcKIX BEIIECTB B BOJIE U HEBOJHBIX PACTBOPUTEIIIX.
IlnaBienne, oOyrBaHIe H TOpPEHIIe OPraHIMIeCKNX BEIIeCTB. B3phIB CMECH METaHa C
BO3IYXOM.

OTHOIIeHHE aTKaHOB K KHCIOTaM, IIeJIouaM, pacTBOpPY IIepMaHraHaTa Kaaus i OpoMHOI
BOJE.

Mozenmn MoJIeKyJ1 TOMOJIOToB H H3oMepoB. [lomydeHne aneTHIeHa KapOnIHbM
crocoboM. B3amMo teficTBHe aneTIvIeHa ¢ pacTBOPOM IlepMaHraHaTa Kaansg H OpoMHOIT
Boj1011. ['opeHne anetiieHa. Pa3nokeHne Kayuyka IpH HarpeBaHHH U HCIIBITAHHE
MIPOJIYKTOB Pa3IokKeHHs. 3HAKOMCTBO ¢ 00pa3iaMn KayayKoB.

BeH30.1 KaK pactBopuTeNb. ['opeHne OeH3ona. OTHOmeHHe OeH30.1a K OpOMHOI Bojie U
pacTBOpY IepMaHraHaTa Kaaus. OKHCIIeHHe TOIyoJIa.

PacTBOpeHNE B alleTOHE Pa3THIHBIX OPTAaHHYECKUX BENIECTB.

OOpas3Irbl MOIOIINX H YHCTSIIX CPeACTB. HHCTPYKITHH 10 HX TPHMEHEHHIO.

OOpa3sIpl macTMace, CHHTeTHUECKHX KayIyKOB H CHHTETHYIECKHX BOJIOKOH.

JlabopaTopHbIe ONBITHI.

Pk

o

o

7.
8.
9.
10.
I
12.
13
14.

H3roTosineHne Moaee MOJIEKYII YIJIEBOAOPOIOB

O3HaKOMJICHHE ¢ 00pa3IlaMH IPoIyKTOB HedTemepepaboTKH

Oxmncnenne sradona okcugoM Meau(Il). PactBopeHHe riniiieprHa B BOJE U €TI0 PEaKIHs C
rupokcuoM Meau(1Il). Xumirdeckne cBoiicTBa eHoma

Oxucnaenne MeTaHamus (dTaHanst) okcriaoM cepebdpa(l).

Oxkuclienne MeTaHas (3TaHans ) ruapokcuioM Meau(Il)

PacTBOpUMOCTS KUPOB, I0KA3aTEIHCTBO HX HENpPeIelIbHOTO XapaKTepa, OMbUICHNE
JKHUPOB.

CpaBHEHHE CBOICTB MblJIa H CHHTETHIECKHX MOIOIINX CPEICTB

CBoIiCTBa ITIOKO3bI KAaK aJIbJETHOCITHPTA.

BsanMmoeiicTBie caxapo3bl ¢ THAPOKCHIOM KaJIbI[HA.

IIpuroTtoBieHne KpaxmMaJabHOTO KieiicTepa H B3aUMOIeHCTBHE ¢ fOJI0M.

T'uaponus kpaxmana.

O3HakoMIIeHHe ¢ 00pa3aMi MPHPOTHBIX H HCKYCCTBEHHBIX BOJIOKOH.

IIBeTHBIE peaKimu Ha OeIKH

CBoiicTBa KapoHa.

IIpakTHYecKne padoTbl

o e

o

«KauyecTBeHHOe ompejielieHHe Yriepo/a, BoJIOpo/ia H XJIopa B OpraHnIecKHuX BenecTBaxy
«IlomydyeHne 3THIEHA U OIBITHI C HIM.

«IlomydeHue U cBOICTBa KapOOHOBBIX KHCIOT».

«Pemrenne sKcriepHMeHTAIBHBIX 32124 HA paclo3HaBaHle OPraHHYeCKHX BEIeCTBY.
«Pemmenne sKcriepaMeHTAIBHBIX 3a/1a9 Ha [IOTydeHHe I paclo3HaBaHHe OpraHnIecKHx
BEIECTB»

«Pacno3HaBaHHE IUIACTMACC U BOJIOKOH».



COJIEPJKAHHE YYEBHOT O ITPE/JIMETA
11 knace
OcHOBBI 001IeH XHMUH
(344; 149, B HEZETIO)
Teopernyeckne 0CHOBbI XHMHH

Baxzelinmnie XHMIYeCKHe NOHATHSA H 3aKOHBI. XHUMHUYECKHII 3JIEMEHT. ATOMHBII HOMEp.
MaccoBoe gncno. Hyknmmasl. Paimonykim s, M30TOI6L.

3aKkoH COXpaHEHHA MaCCHhI BEIIECTB. 3aKoH COXpaHEHHA H IIpEBpaIl€HITA DHEPTTIH. I[e(i)BKT
MAaccHI.

Ieproamdeckuii 3akoH. DIeKTpoHHAA KoHpHTrypanus. I'padideckas 31eKTpoHHas popmyIa.
PacmpeiernieHne 31eKTPOHOB B aTOMaX 3IeMEHTOB MaJIbIX H OOJBIINX MEPHOIOB, S-, p-, d-, f-
371eMeHTHI. JIaHTaHOH 6. AKTHHOMEL. JICKYcCTBEHHO MOTydeHHBIE YIeMeHTH. BaJeHTHOCTE.
BaseHTHBIE BO3MOKHOCTH aTOMOB. Boopo tHEIe coeIHeHMIA.

Ctpoenne BemecTBa. llonHas cBa3b. KoBasleHTHas (IIOIIpHAs H HEIIOISIPHAS ) CBA3b.
DnexrpoHHas GpopMmyna. Meramdeckas cBA3b. BogopoiHas cBA3b.

T'ubpran3aiis aTOMHBIX opOHTasIeil.



KPIICTaJIJIH: ATOMHBIE€, MOJIEKYIIAPHBIE, HOHHBIE, METAJIJIHNYECKHE. t‘)JIEMEHTapHaSI gaeiika.

IHommopdusm. I[Tommopduble Moaudukammu. Asutotpornus. Hzomepus. I'omonnorus.
XUMHYECKHI CHHTES.

XHUMHYeCKHe PEaKIIHH. OKHCIHTEIbHO -BOCCTAHOBHTEIIBHBIE PEaKITHH. Peakmmu Pa3yIOKCHIA,
COeJIHHEHIIS, 3aMellleH s, oOMeHa. 3K30TepMH‘:IeCKITe H SHIAOTEPMHYCCKHE pPEeaKIHIH.
OO6patumele n HeoOpaTHMEIe peakinn. TermroBoil agdekT peaxinm. 3akoH ['ecca.

Tepmoxumudeckne ypaBHerus. Temota oOpa3zoBanmus. Terwiora cropaHusi.

CKopocTh XUMHYECKOI peakiini. AKTHBHPOBAHHBII KOMITIEKC. 3aKOH JIefICTBYIOIIHX Macc.
Kunetndeckoe ypaBHEHHE peaKIIHH.

Xummgeckoe pasHoBecHe. 1Ipunmun Jle Illatense.

PactBopsl. JlucnepcHsie cucteMbl. PactBopbl. ['pyboucnepcHbie CHCTEMBI (CYCIIEH3UH U
smyJbcHH). KoJutou iHbie pacTBOpPHI (30.1H). ASPO30JIH.

Crioco0sI BbIPAXKCHI KOHIEHTPAIIHIT paCTBOPOB. MOHﬂpHaﬂ KOHIICHTPAITHA (MOJI}IpHOCTb).

DIIeKTPOJIHTEL. DJIeKTpoHTHIecKas mucconnammd. Crenens aucconuamni. KoncraHTta
nuccormanui. BoaopoaHslii mokas3arelb. Peakimn HOHHOTO oOMeHa.

I'uapoims oprasyecKnx BemecTB. I Hapoam3 coeil.

DIIeKTpOXHMHYECKHe peaklHn. | albBaHHYeCKHIl 371eMeHT. DIeKTpoasl. AHoa. Karoz.
Axxymynsarop. TOIUIMBHBIN 21eMEHT. DIeKTPOXIMHIA,

Psii cTaHIapTHBIX 3JE€KTPOJHBIX IMOTeHIIHaIOB. CTaHIapTHBIE yeinoBUs. CTaH/1apTHBIIT
BOJIOPOIHBII 3JEKTPOJL.

Koppo3ug MetamwioB. XuMu4ueckas H IeKTPOXHMHITYeCcKas KOPPO3HSL.

DIeKTpoII3. DIEKTPOIN3 BOJIHBIX PaCTBOPOB. DIEKTPOJIN3 pacIl/IaBoB.

Heopranuyeckasi XHMHS

MeTtamisl. Crioco0bl moay4eHns MeTaioB. JIerkue n Tsoxénble MeTauibl. JIeTkoIaBkie 1
TYroIUlaBKHe MeTa/UTbl. MeTaumrdeckue 3;1eMeHTsl A- 0 b-rpynn. Meas. Ilusk. Turan. XpoM.
XKeneso. Hukens. Ilratuna. CruiaBel. Jlernpyromue podaekn. UépHelie MeTasuisl. I[BeTHEBIE
meTtauibl. YyryH. Ctans. JlernpoBaHHbIe CTaIN.

OKCHIBI U T HAPOKCIIBI METAJLIOB.

Hemeramst. I[IpocTeie BemecTBa — HeMeTa/uTbl. YTiaepoa. Kpemunii. Azot. @ocdop.
Kucnopoa. Cepa. @Top. Xiop.

KIuCIIOTHBIE OKCHJIBI. KHCJ'IOpO,[[COJIEp)KaHIIIe KHCIIOTHI. CBpHaﬂ KHCJI0Ta. A30THAs KICI0Ta.
BO,[[OPOI[H.!)IE COCJMHCHH A HEMETaJ'IOB.

I'eHeTHYeCKas CBSA3b HEOPIraHHYECKHX H OPraHHYECKHX BCIICCTB.



XHUMHA H KH3Hb

XuMu4ieckas IIPOMBIIILICHHOCTB. XHMHYECKas TEXHOIOTHS.

XHMHYCCKOTI'O 3arpA3HCHIA.

JdeMoHcTpanum.

Mojenu HOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX H METaUTHYEeCKHX KPHCTa/LTH4YeCKHX
PELIETOK.

Moiermu MoKy H30MePOB H TOMOJIOTOB

Pasznm4HbIe THIIBI XUMHYECKHX PEAKIINI, BHISOOMBITHI II0 OPraHMYecKoil XHMHH.
OOpa31isl METa/LIOB H HX COe/IHEeHHII, CIUTaBOB.

BzanmMojelicTBHe MeTAIJIOB C KHCIIOPOAOM, KHCIIOTaMH, BOJOI.

JlokazaTenpcTBO aM(pOTEPHOCTH ATFIOMHHHS H €ro THIPOKCHIA.

BzaumoeiicTBHe MeIH 1 JKejle3a ¢ KHCIOPOJIOM; B3aHMO/ICIiCTBIIE MEJTH H jKeje3a C
KHUCIIOTaMH (CepHas, COJIsHas).

ITonyaenne ruapokcuaoB Memu (I11) u xpoma (11I), okcnaa meau.

BzaumoneiicTBHEe OKCHI0OB H THAPOKCHIOB METALIOB C KHCIOTAMH.
JlokazaTenscTBO aMpoTepHOCTH coetnHeHHiT xpoma(1ll)

OO6pa3Ibl HeMeTaJLIoB.

Mojenn KpHCTaIHMIeCKHX penéTok ajaMasa H rpadura.

ITonyueHne aMMHaKa U XJI0POBOJIOPOJIa, PACTBOPEHHE HX B BOJIE, JI0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOICTB 3THX BEIIIECTB.

CiKurague yIiig 1 cepsl B KHCIOPO/JIE, ONIPeJieIeHNe XUHMIYEeCKHX CBOICTB IPOIYKTOB
cropasus. B3amMoieiicTBie ¢ MeIb0 KOHIEHTPUPOBAHHOI CEPHOI KHCIIOTHI,
KOHIIEHTPHPOBAHHOI H pa30aBiIeHHOI a30THOM KHCIIOTHI.

OOpa3Ie! cpeJICTB OBITOBOI XHMHH, HHCTPYKITHH IO HX IIPHMEHEHHIO.

JlaGopaTopHble ONBITHI.

I

3ydeHne BIHAHAS pa3IHIHBIX (AaKTOPOB Ha CKOPOCTh XHMHYECKHX PeaKIHil

2. Ormpejenenne peakimu cpebl YHHBEPCATBHEIM HHIHKATOPOM.
3. T'mapoims coreil.

IpakTHYecKue padoThI

1. IlpuroroBieHHe pacTBOPOB C 3aJaHHOI MOJISIPHOII KOHIIEHTpAITHE».
2. PemeHHe 3KcHepHMeHTATBHBIX 3a/1ad 110 TeMe «MeTalIb»
3. PemreHne sKkcrepHMeHTAIBHBIX 33131 110 TeMe «HeMeTalabi»



TEMATHYECKOE INTAHUPOBAHHUE

10 kaacc

Paznen | Tema Koui-Bo IIpaxk. Kontp.
JacoB padoTa paboTa
1 Teopns XHUMHYECKOT 0 CTPOCHHS 7 1
oprann4veckux coeguunenui. Ilpupona
XHMHYECKHUX CBsi3eil
2 YrieBogopoasl 18 1 1
2.1 IIpenenbHbIE YIJIEBOAOPOIbI — AJIKAHbI 2
2.2 HenpenenbHbIE YTI€BOAOPOIBI (aTKeHBI, 7 1
AJIKAIMEHBl H AJTKHHBI)
2.3 ApeHbl (apoMaTHUYECKHE YIIIEBOJI0POJIbI) 2
2.4 TIpupoaHble HCTOYHUKH U IepepaboTka 4 1
YIJIEBOAOPOLIOB
3 Kucaopoacoaep:kanue opranndeckmne 24 3 1
COeJMHeHHs
3.1 CrupTh! H HEHOIBI 6
3.2 AnbpJerujpl, KeTOHbI H KapOOHOBBIE 8 2
KHCJIOTBI
3.3 CrnoxHble 3¢uphl. KHpsI 4 1
3.4 VrneBoJsl 6 1
4 A30TcoIep:Raniie opranniecKkne 8 1
coeHHeHHH (84)
5 XuMHS 10JIHMEepPOB 11 1




Hroro | 68 6 3
TEMATHYECKOE INTAHUPOBAHHE
11 knacc
Paznen | Tema Kon-Bo IIpak. Kownrp.
JacoB paboTa pabota
IToBTOpeHue Kypca 10 ki 1
1 Teopernueckne ocHoBBI XHMHE (199) 19 1 1
1.1 Bakneimme XUMHYeCKHE ITOHATHSA U 4
3aKOHBI
1.2 CtpoeHne BemecTBa 3
1.3 Xumu4eckue peaxiiuu 3
1.4 PacTBOpHI 3 1
1.5 DNeKTpOXHUMHYIECKHE peaKIiu 4 1
2 Heopranmyeckass XHMHS 11 2
2.1 Metaist 6 1
2.2 HemeTasuisl 5 1 1
3 XHUMHS U KH3Hb 3
Hroro 34 3 2
KAJTEHJAPHO-TEMATHYECKOE ILTAHUPOBAHHE
10 x1acc - 68 gacoB (2 9 B HeJIe/0)
Ne ypoxa | HaniMeHOBaHHS pa3/iesioB H TeM XapakTepHcTHKa OCHOBHBIX BHIOB

JIeITeIbHOCTH YIeHHKa (Ha YpOBHE y4eOHBIX
JleficTBHIl)

Teopuﬂ XHMHYCCKOro CTPOCHHUA OPraHHYeCKHX CcOoeIHHEeHH . Ilpupo,ua XHMHYCeCKHX

cpsseii (7

q.)

1l

IIpeameT opraHHYecKOil XHUMUH.

2 Teopns XUMITIeCKOTO CTPOEHHS
OpraHmvecKHX BeIlecTB.

3. IIpakTnyeckas padora Nel
«KagecTBeHHOE OIIpejieTIeHHe
yTlIepoja, BOJOpoaa i XJIopa B
OpraHHYecKHX BeIecTBax»

4. CocTosHi€ JIEKTPOHOB B daTOME.

5. DNeKTPOHHAS MPUPO,1a XHMUIECKHX
CBA3€il B OpraHm4eCcKux
COeIMHEHNIX.

6. Kitaccn¢ukarnms opraHmiecKix
CO€eJHHEHHIT.

7: O0bo0rmaronuiit ypox 1no teme

((TCO[)IIH XHIMHYECKOI0 CTPOCHHA.
OpPraHn4IcCcKux COCIUHECHHII.

OOBACHATH, IOYEMY OPraHUIECKYIO XHMHIO
BBIJIETTIUTH B OTAEIBHEII pa3aena XIHMUH.
[TepedncIsaTh OCHOBHBIE ITPEIIOCHLIKIT
BO3HHKHOBEHHS TEOPIHH XHMHYECKOrO
crpoeHusi. OOBACHATH, YTO HYXKHO
YYUTBHIBaTh IPU COCTABICHUH CTPYKTYPHOIT
(hOpMYJIBI OPTraHHYECKOTO BEIIeCTBA.
Paznmgath TpH OCHOBHBIX THIIA YTJIEPOIHOTO
CKelleTa: pa3BeTBJIEHHBIH, Hepa3BeTBICHHBIH
U IHKTHYecKHil. Onpeie/sTh HaIn4ne
aTOMOB YTJIepojia, BOJIOpoJia U XJiopa B
OpraHHYecKHX BellecTBaX. 3HaTh, KaKk
ONpeIeINTh HaJIMIHe aTOMOB XJI0pa B
OpraHHYEeCKOM BemecTBe. PazmidyaTe
MTOHATHS «3JIeKTPOHHAs 000I0UKa» H
«IeKTpoHHAs opOuTais». [300paxkarte
9IMEeKTPOHHBIE KOH(QUTYpAIIII aTOMOB
3IIEMEHTOB 1-1o U 2-ro nepHoJioB ¢




IIpupoaa XuMHIECKHX CBA3EI».

TIOMOIIBIO 3IEKTPOHHBIX I TpadIIecKix
MEKTPOHHBIX popmy1. OObACHSITH
MEXaHH3M 00pa30BaHis H 0COOEHHOCTH O- H
- cBsi3eil. [lepeduc/IsSTh NPHHIIUIIBT
KIacCH(HKAITHH OpTaHHIeCKHX COCANHECHHIL.
OmnpeiensTs MIPHHAUICKHOCTD
OpPraHH4YecKoro BellecTBa K TOMY HIH HHOMY

KJ1accy II0 CTPYKTYPHOII popMyIe.

2. ¥Yriesogopo/bl (18 1.)

2.1 IlpegenbHbIe YIJIEBOITOPOAbI — AJIKAHBI (S 4.)

8.

DNIEeKTPOHHOE H MPOCTPAHCTBEHHOE
CTPOSHHE ATKAaHOB.

T"oMooTH 1 H30MephI aJIKaHOB.

Metan — npocTenmii
[IpejICTaBUTENb aJIKAHOB.

11.

PermeHne pacueTHBIX 3a71ad Ha
BBIBOJI (pOPMYIIBI OpPraHHIECKOTO
BeIllecTBa II0 MaccOBOil Tome
XHMHYIECKOTO 3eMeHTa.

12.

Pemrerne pacueTHBIX 3aj1ad Ha
BBIBOJT (POPMY/IBI OPraHHIECKOro
BEIECTBA II0 MPOJIYKTaM CrOpaHHUs.

OOBACHATH MPOCTPAHCTBEHHOE CTPOSCHUE
MOJIEKYJI aIKaHOB Ha OCHOBE ITPe/ICTaBICHHIT
o THOpHAM3aIn opOHTaeil aToMa yriepoa.
H3roraBanBaTh MOJEIN MOJIEKY!I aJIKaHOB,
PYKOBOJICTBYSICH TeOpHEei XHMHIECKOTO
CTPOEHHUS OPTaHHYECKHX BelecTB. OTIMYaTh
TOMOJIOTH OT H30MepoB. Ha3piBaTh ankaHbl
0 MEKTYHapOIHOI HOMEHKIAType.
CocTaBnsaTh ypaBHEHHSI XHMHYECKHX
peaxIIiil, XapaKTepH3YIOIX XHMIIeCKHe
CBOIICTBa MeTaHa H ero roMoJIoroB. Pemats
pacuETHbIe 3a/1a9H Ha BIBOI (POPMYJIBI
OpPraHHYeCcKOro BellecTBa.

2.2 HenpeeabHbIe YIJ1€BOX0PO/IbI (AJKeHbI, ATKaHeHbl H AJKHHBI) (7 4)

13. HernpenenpHEBIE YTI1€BOI0OPOIEI.
AJIKeHBI: CTpOeHHe MOJIeKYII,
TOMOJIOTHS Ml H30MepH L.

14. TTonyuenue, cBolicTBa 1
[IpHMEHEHHE AJIKEHOB.

15. IIpakTnyeckas paGora Ne2
«IlonyueHne 3THIeHa 1 OIIBITHI C
HIIM».

16. AJKaeHsl.

17. ArleTiieH 1 ero roMoJIOrH.

18. Pemmenne pacueTHbIX 3a/1a4 110 TeMe:
«Henpe nenpHbIE YTI1€BOI0POIBL:
AJIKEHBI, aJIKaJHeHbl H alIKIHBI.

19. OO6o00maromuit ypox Io TeMe:

«HerpeienibHBIE YTIIEBOI0PO,IBI:
aJIKEHBI, aJIKaJHeHBbI I aJIKIHBI».

OOBACHATH IPOCTPAHCTBEHHOE CTPOEHNUE
MOJIEKYJIBI 3THJIEHAa HAa OCHOBE
Tpe/ICTaBIeHHIT O THOPHIH3AIHNI aTOMHBIX
opOuTtasneil yriepoya. I300paxaTth
CTPYKTYpHBIE (JOPMYIIBI ATKEHOB H HX
H30MEpOB, Ha3bIBaTh AJIKEHEI 110
MEKIYHap0IHOIl HOMEHKIATYPe, COCTABIITh
(opMyJIBI AJIKSHOB 10 HX Ha3BaHHSAM.
ITepedncaaTh CrocoOBI MOy IeHHS ATKEHOB
1 00J1acTH HX TIPUMEHEeHHS.

CocTaBnsaTh ypaBHEHHSI XUMHYECKUX
peaKIiil, XapaKTepu3 yIONIHX XHMUIECKHE
CBOJICTBA anKeHOB. [loy4aTh 3TIUIEH.
Jloka3bIBaTh Hellpe e IbHBII XapakTep
ITHJIEHA C TIOMOMIBIO KaueCTBEHHOMH peaKIIiin
Ha KpaTHbIEe CBSI3M. COCTaBIATh YpaBHEHHS
XHMHYECKHX PeaKIuii, XapaKTepH3yIOIux
HENpeJeIbHBII XapaKTep alKaJlUeHOB.
OOBACHATH SP-THOPHIN3ALHIO U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI
aleTH/IeHa, Ha3bIBaTh TOMOJIOTH alleTIUIeHa
0 MeKIYHapOHOH HOMEHKIaType,
COCTAaBJIATh YPaBHEHHS peaKIHii,
XapaKTepH3YIONHX XHMHYECKIe CBOIICTBA
aleTHIICHA.

2.3 Apensl (ApoMaTHYeCKHe YIJ1eBOI0pobl) (2 1)

20.

| BeH30:1 I eTo TOMOIOTH.

| OOBACHATE 2TeKTPOHHOE I




5

CBoiicTBa OeH30/1a H €ro TOMOJIOTOB.

MPOCTPAHCTBEHHOE CTPOEHIE MOJIEKYIIBI
OeH3o0Ia.

H300paxaTts CTPYKTYPHYIO GopMymy
OeH3071a IBYMSA CIIOCO0aMH.

OOBACHATE, KaK CBOIiCTBa OeH30Ia
00YCIIOBIICHBI CTPOEHIEM €TI0 MOJIEKYJIbI.

CocTaBars YypaBHEHUS peaKI[uil,
XapaKTepH3YIOIHNX XHMUYECKHE CBOHCTBA
0OeH3071a H eT0 TOMOJIOTOB.

2.4 IIpupoHble HCTOYHHKH H NepepadoTKa YraeBoaopoaos (4 4.)

XapakTepH30BaTh COCTAaB IIPHPOIHOTO ra3a u
HOIYTHBIX He()TAHBIX Ta30B.

XapakTepHU30BaTh CIIOCOOBI IepepadoTKu
He(Tr. OOBSICHATH OTIHYHe OSH3MHA IPSIMOIT

2. IIpupoanble HCTOUHHKU
YTJIEBOJIOPOJIOB.

23: IlepepaboTka Hed1H.

24, O0o0maromuit ypox 1o Teme:
«YTIEBOIOPOJIBI».

25. Konrpoasnasg padora Nel o

TeMaM: (<TCOpH)I XHMHYIECKOTO
CTPOCHHSA OPIaHHYCCKHX
COEJIHHEHUII », «VTIeB OI0pOIbI».

[IEPETOHKH OT KPEKHHI - OeH3HHa.

3. Kncaopoacoaep:xanme opranadeckne coeqnHeHns (24 1)

3.1 CroupTsl B peH0JIBI (6 1.)

H3o06paxaTh 00mIyIo hopMyTy 0JHOATOMHBIX
npenaenbHbIX CIupToB. OOBACHATE
o0Opa3oBaHHe BOJIOPOJIHOI CBSA3H U €€

BIHSHHE Ha (DH3HYECKHe CBOIICTBA CIIHPTOB.
CocCTaBIIATh CTPYKTYPHBIE (DOPMYIIBI CITUPTOB
1 UX H30MEPOB, Ha3bIBATh CIHPTHI IO

MeJKIYHapOoIHOI HOMeHKIaType. OOBICHATH

3aBHCHMOCTB CBOMCTB CIIHPTOB OT HAJTHYHS

(dyHKIIHOHAIBHOIT rpymnb (-OH).
CocTaBnars ypaBHEHHUS peaKi[uil,

26. OnHoaToMHBIe Npe/leldbHbIe CITHPTHI.

27 IlonydeHue, XuMu4ecKue cBoilcTBa U
IPUMEHEHHE 0JHOATOMHBIX
peeIbHBIX CIIHPTOB.

28. MHoroaToMHbIE CIIHPTHI.

29. MeHOJIbI M apOMATHIECKHe CIHPTHI.

30. Pemenne pacueTHBIX 3a/1a4 110 TEME:
«CrmpTel GEeHOTBI».

31. OO0oO0maroImuil Ypox o TeMe:

«CrHpTH H (PEHOIIBIY.

XapaKTepH3YIONIHX CBOICTBA CITUPTOB U HX
NpHMEHEHHe. XapaKTepH30BaTh
(m3HOIOrHIECKOe IEiICTBHE METAHOTIA U
sTaHoa. COCTAaBIATh YpAaBHEHHS peaKIlHil,
XapaKTepH3YIOMIHNX CBOIICTBa MHOTOATOMHBIX
CIIUPTOB, H IIPOBONTH KAYECTBEHHYIO
PeaKIIHio Ha MHOTOaTOMHbIE CITHPTBI.
OOBACHATH 3aBHCHMOCTB CBOICTB (peHOIa 0T
CTPOEHHS €r0 MOJIEKYIIbI, B3aHMHOE BJIHSHIIE
aTOMOB B MOJIEKYJle Ha puMepe (heHoa.
CocTaBnarh ypaBHEHHS peaKIluil,
XapaKTepH3yIOMNX XHMIIeCKHe CBOIICTBa
(eHona.

3.2 Aabjleru/ibl, KeTOHbI H KAPOOHOBBIE KHCJIOTHI (8 1)

CocTaBaTh (OPMYIIBI H30MEPOB H
TOMOJIOTOB aJbJIETHJIOB U HAa3bIBATh UX TI0

32. KapOoHnipHBIE cOeTMHEHISA —
aTbJeTH bl H KETOHBI.
33: CBoiicTBa H IpHIMeHeHHe

aJBJIETHIOB.

MeJKIYHApOTHOI HOMeHKIaType. OOBACHAT
3aBHCHMOCTH CBOHCTB albJETH/IOB OT




34.

KapboHOBEI® KHCTIOTE.

3

XumMnueckue cBoiicTBa 1
[IPUMEHEHHE 0IHOOCHOBHBIX
IpeJieIbHbIX KapOOHOBBIX KHCIIOT.

36.

IIpakTHyeckas padora Ne 3
«lTomyueHne i cBOIiCTBa
KapOOHOBBIX KHCIIOT».

37.

IpakTH4yeckas padora Ne 4
«PerneHne sKcrepuMeHTaIbHBIX
3aJ1a4 Ha pacrio3HaBaHHE
OpPraHHYeCKUX BEIIECTBY.

38.

Pelnenne pacueTHBIX 3a7a4 IO TEME:
«AJTBJIETH/TB], KETOHBI H KapOOHOBEIE
KHCJIOTBI».

39.

O0o0MmaroNI il YPoK 10 TeMe:
«AJBJIeTH]IbI, KETOHBI H KapOOHOBbIE
KICIIOTBD».

CTpoeHUS HX (QYHKITHOHATBHOM TPYIIIIBI.
IIpoBoaHTH KaueCTBEHHBIEC PEaKIHH Ha
anbaerujipl. CoCcTaB/IATh YpaBHEHUSA
peaxiuil, XapaKTepu3yrolux cBOiICTBa
anpaeruoB. CoCTaBIATE GOPMYIIBI
HM30MepOB H TOMOJIOTOB KapOOHOBBIX KHCIIOT
1 Ha3BIBaTh HX 10 MEXKIYHAPOIHOMI
HOMeHKJIaType. OOBACHATH 3aBHCHMOCTD
CBOIICTB KapOOHOBBIX KHCIOT OT HAJTMYHS
(dyHK1IHOHAIbHOI rpy1sl (-COOH).
CocTaBiiTh YpaBHEHUS PeaKIIHil,
XapaKTepPH3YIONIHX CBOICTBa KapOOHOBBIX
KucaoT. Ilonydars YKCYCHYIO KHCIIOTY U
JIOKa3bIBaTh, UTO 3TO BENIECTBO OTHOCHTCH K
KIaccy KHcaoT. OTmgaTe MypaBbHHYIO
KHCIOTY OT YKCYCHOI C ITOMOIIBIO
XHMHYECKHX peaknuii. Pacrio3HaBaTh
OpraHHYECKHE BEIECTBA C [IOMOLIBIO
Ka4eCTBEHHBIX PEaKIIHII.

3.3 Caoxnble 3¢upsL Kups! (4 9)

40. CrokHbIE 3(HPEL. CocTaBnars ypaBHEeHHA peaKIiil

41. Kupsl. Morolue cpeJicTBaa. srepudukain. OOBICHATH B KAKOM ClIydae

42. O0o0rmaronuilt ypox 1o Teme: THJIPOIN3 CIIOAKHOTO 3(upa HeoOpaTHM.
«Kucnopoaconepxanrie OOBSCHATE OHOTOTHIECKYIO POJIb KHPOB.
OpraHHyYecKHe COEIMHEHUSD). Co0iroaTh IpaBHia 0e30IacHOrO

43. KonTpoasnas padora Ne 2 1o oOparieHus co cpeICTBAMHU OBITOBOI XUMHH.
TeMe: «Kiuciopozcoaepaaniie
OpraHH4ecKHe COeIMHEHHSD).

3.4 YraeBoanl (6 4)

44, Yraesompl. ' moko3a. OOBACHATH OHOIOrHIECKYIO POJIb ITHOKO3HI.

45. Onmurocaxapunsl. Caxapo3sa. IIpakTiyecku J0Ka3pIBaTh HAIMUIE

46. [Tosmcaxapuas!. Kpaxmai. (YHKIHMOHAIBHBIX TPYIII B MOJIEKYJIe

47. Iemnmoiosa. TIIIOKO3HI.

48. IpakTuyeckas padoraNe §:
«PemeHne skcrepuMeHTaIbHBIX OOBsICHSTH, KaK CBOIICTBA CaXapo3bl CBS3aHbI
3allad Ha MONIydeHUe 1 C HAJINIHEM (I)YEHCLIPIOHEU]I:HBIX TpyIII B eé
pacmo3HaBaHIe OpraHnIecKnx MOJIEKYJIE, H Ha3bIBaTh 00IaCTH MPUMEHEHHS
BEIIIECTB ». caxapo3sl. COCTaBIATh YPaBHEHHUS PeaKIIHil,

49. O06o0maron uit YPOK IO TeMe: XapaKTepH3YIOINX CBOIICTBa caxapos3sbl.

«YTIIEBO/IBI».

CocTaB/IATh YpaBHEHHS peaKI[Hil THAPOIIH3a
Kpaxmalia u IIOJHKOHIeHCallHH
MOHOcaxapuioB. IIpoBoiITh KaueCTBEHHYIO
peakIlHio Ha Kpaxmall.

4. AzoTcogepikalnne opraHndeckue coequHenus (8 1)

50. AMUHEL.

51. AMIHOKIC/IOTBI.

52 benxu.

53. A30TCoaepKalne
TE€TEPOIIKIHICCKHE COEIHNHEHH.

54. HyKki1eHHOBBIe KHCIOTBI.

53 XuMHS H 3/I0pOBbe YeT0BeKa.

56. O0oO0mmaron it Ypok 1o TemMe:

CocTaBnarh ypaBHEHHS peaKIluil,
XapaKTepH3YIONIX CBOIICTBa aMHHOB.

OOBACHITH 3aBUCHMOCTD CBOIICTB
AMHHOKHCIIOT OT CTPOCHUA HX
(YHKIIMOHATRHEIX TpyII. Ha3kIBaTh
AMHHOKHCJIOTHI 10 MeKIYHAPOIHOMI
HOMEHKJIaType H COCTaBIIATh YpaBHEHHSA




«A30TC OJIEpiKaIlIe opranniecKiue
COCIHHCHIIA>.

peaxIIHii, XapakTepH3yIOIIHNX HX CBOIICTBA.

57. KontponeHas pabota Ne 3 o temam: | OObSCHATH OMOIOrHYECKYIO POJIb OEJIKOB H
«YTIeBoIbl», «A30TcoIepKalie UX IpeBpanieruii B opranusme. [IpoBoiuTh
OpPraHNYeCKHE COCIUHEHUS . [BETHbIE peaknuu Ha Oeaku. OObACHATH

OHOJIOTHYECKYIO POJIb HYKICHHOBBIX KHCIIOT.
Ilonb30BaThCa HHCTPYKIIHE K
JIEKapCTBEHHEIM IIperaparaM.
5. Xumusi noaumepos (11 4)
58. CHHTeTHYECKHE ITOJIHMEPBHI.
59. KoHneHcalHoHHbIE OJTHMEPHI.
[leHomumacTsl.

60. HarypansHblil Kayuyk.

61. CHHTETHYECKHE KayIyKH.

62. CHHTETHYECKHE BOJIOKHA.

63. IIpakTn4eckas padora Ne6:

«Pacmno3naBaHme I1acT™Macc 1
BOJIOKOH».

64. OprannJyeckas XUMHS, 9€JJOBEK U
IPHPO/IA.

65. O0o0rmaronuit ypox o TeMe:

«XHMUS [TOJIHMEPOB»

66. Pemenne TecToBBIX 3a1a4 110 KypCy
OpPraHN9ecKOIl XHMHH.

67. Pemenne 3a1a1 o Kypey
OpraHn4ecKOIl XHMHH.

68. Hrorossli ypok 1o Kypcy xumuu 10

KIacca.

Htoro 68 4acos.

KAJIEHTIAPHO-TEMATHYECKOE ILTAHHPOBAHHE

11 xnace - 34 gaca (1 4 B HeJel10)

Ne ypoka | HanMeHOBaHHS pa3ieiioB H TEM XapakTepHCTHKAa OCHOBHBIX BHJIOB
JIeSITeTbHOCTH YUeHHKa (Ha YpoBHE YUeOHBIX
JITICTBHIT)
1 TToBTOpeHue xypca xumun 10 Kiracca
Teopernueckue ocHOBbI XUMuH (194)
1. Baxneiimne XuMH4IecKHe IOHATHS U 3aKOHbI (4 1)
.5 XuMHaecKnit aeMeHT. HyKin s, IlepeuncasaTs BaKHeHIINEe XapaKTepHCTHKH
H30Tonkl. 3aKOHBI COXpaHEHHS XIMHYECKOT0 31eMeHTa. OOBICHATH
Macchl ¥ SHEPrul B XHMUIL. pa3iudie MexJ1y NOHATHAMH «XHMHYeCKHIT
MEMEHT», «HYKIU», «H30TOI. [IpuMeHITH
3aKOH COXPaHEHHS MacChl BEMIECTB IIPH
3. [lepuoyeckuii 3aKoH. COCTaBJIEHUH YPAaBHEHHI XUMHYECKHX
PacnpejienieHne 371eKTPOHOB B peakumii. OmpeiensTh MaKCHMAaILHO
aToMax JIeMEHTOB MaJIbIX H BO3MOJKHOE TIHCIIO 3JIEKTPOHOB Ha
OOJIBIIIIX TIEPHOJIOB. SHEPreTHIeCKOM YPOBHE. 3aIlHCHIBATh
4. Iosnosenye B epHoAMIECKOI rpaduueckue 3N1eKTpoHHbIe GOPMYIIbI -, p- U




CICTEME BOOOPOIa, TaHTaHOHI OB,
AKTHHOHIOB H HCKYCCTBECHHO
IIOJIYUCHHBIX 3JICMCHTOB.

d-sneMmeHTOB. XapaKkTepu3oBaTh MOPSIOK
3all0JHEeHNA YIEKTPOHAMH YHEPreTHYECKHX
YPOBHEN U MOJYPOBHEH B aTOMax.

5. BaneHTHOCTb U BaJleHTHBIE OOBACHATH, B 4EM 3aK/r04aeTcs GusndecKiil

BO3MOJKHOCTH aTOMOB. CMBICJI TIOHATHSA «BaJIEHTHOCTh». OOBACHATS,
4eM OMpeJIENSIOTCS BaJIEHTHBIE BO3MOKHOCTH
aTOMOB pa3HBIX 371eMeHTOB. COCTaBIATh
rpaduteckne 3J1eKTpoHHbIe (JOPMYJIBI a30Ta,
(docdopa, KHCIOpOIa U CEPHI, a TAKKE
XapaKTepH30BaTh H3MEHEHHUS pa/IiyCcoB
aTOMOB XUMHYECKUX 3JIEMEHTOB IO
HepHoaM H A-TpylnaMm IepHoI9ecKOil
TaOTHIIEL

2. Ctpoenne BemecTsa (3u)

6. OcHOBHBIE BH/IbI XUMHYECKOIl CBS3U. | OOBSACHITh MEXaHH3M 00pa30oBaHUsS HOHHOIT
HoHHas 1 KOBaJIeHTHA CBA3b. U KOBAJIEHTHOI CBA3H U OCOOEHHOCTU
MeTtammideckas cBa3b. BojoponHas | (Qu3HYECKHX CBOIICTB HOHHBIX
CBS3b. KOBAJIEHTHBIX CO€IHHEHHIL.

CocTaBisTh TEKTPOHHBIE (HOPMYITBI

7- IIpocTpancTBEHHOE CTPOEHIE MOJIEKYJI KOBaJIEHTHBIX COEIHHEHUIL.

MOJIEKYIL. OOBSACHITH MEXaHH3M 00pa30BaHUS
BOZIOPOJIHOM H META/UTHYECKOI CBI3€H H
3aBHCHMOCTB CBOJICTB BEIIECTBA OT BHJIA

8. CTpoeHHe KpHCTaIUIOB. XHMHYecKoil cBa3H. OOBICHATH
Kpucramwimeckie peneéTku. [IPOCTPaHCTBEHHOE CTPOESHHE MOJIEKYII

OpraHHYecKHX H HeOpraHHIeCKHX
IIpHYHHBI MHOT000pa3us BEIIECTB. COeIMHEHHII ¢ TIOMONIBIO IIPeCTaBIeHUIT O
rudpuauzanuy opourtaneil. OObACHATD
3aBHCHMOCTH CBOIICTB BENIECTBA OT THIIA €TO
KpHUCTaLTHYeCKOil penréTkn. OOBACHATE
MIPHIHHEI MHOTO0Opa3Hs BeNeCTB.
3. Xummieckue peakin (3 1)

9. Kitacenukanusg XumMuyeckux [lepeuucnsars NpU3HAKH, 110 KOTOPBIM
PEeaKITHIL KITacCH(HITHIPYIOT XHMITIeCKIE PEaKITiL.

10. CKOpOCTh XMMHYECKHX PEaKI[HIl.

Karams. OOBICHATH CYNTHOCTh XHMHYECKOI peaKIIHi.

L. Xummaeckoe pasHoBecte 1 ycioBusi | COCTaB/IATh ypaBHEHNS XHMHIECKHX

€r'0 CMEILICHIIA.

peaKIiii, OTHOCAIIUXCS K ONpeeIEHHOMY
Tuity. OOBICHSTH BIMSIHHE KOHIIEHTPAIHii
peareHToB Ha CKOPOCTh TOMOI'€HHBIX H
reTepOreHHbIX peakiii. OObIACHATH BIUSHHE
Pa3IUHBIX (PAKTOPOB HA CKOPOCTh
XHMHYECKOI peakilii, a TaKke 3HaueHHe
IpHMeHEeHHs KaTaJn3aTopoB M HHTHOHTOPOB
Ha npakTHKe. OOBIACHSITH BIISHIE
H3MEHEeHHS KOHI[eHTPaIUH OJ{HOrO H3
pearupyoux BEMECTB, TEMIIEPATYPhl H
JIABJICHHUS HA CMENIEHNE XHMHYECKOTO
paBHOBECHS.




4. PactBOpHI (5 1)

12, JlHcnepCHBIE CHCTEMBI. XapakTepHu3oBaTh CBOIICTBA pa3IHYHBIX
13. CriocoOb! BbIpaKeHHS BUJIOB JUCIEPCHBIX CHCTEM, YKa3bIBaTh
KOHIIEHTPALH PacTBOPOB. NPHYUHBI KOArYIAHH KOLUIOHI0B U
14. Ipaxmuuecxas paboma Ne 1: 3HAYEHIE 3TOrO SBJIeHN. Pemrarte 3agaun Ha
«IpuroToBieHne pacTBOPOB ¢ [IPHTOTOBJIEHIE pacTBOpa oIpeesIEHHOI
3aJIaHH Ol MOJISIPHOIT MOJIIPHOH KOHIIEHTpaIiH. [ 0TOBHTH pacTBOp
KOHIEHTpaIHei». 3a[aHHOI MOJAPHON KOHIIEHTPALMH.
15. 3JIeKTp0.TIH’II{'leCKaBI JIHCCOITHAITH . Oﬁ'bﬂCHﬂTb, II04YeMYy pacTBOPEI BEHIECTB C
BoopoHblii moka3arens. Peakim | HOHHOMH H KOBAJICHTHOI IIOJIIPHOM CBSA3BIO
HOHHOTO OOMEHa. IPOBOJAT EKTPHIECKHHN TOK. Onpe/IeIsaTh
16. I'naponmns opramiecknx n PH cpezbl ¢ IOMOIIBIO YHIBEPCATHHOTO
HEOPraHIMecKIX COEIHHEeHHIL. nHHKaTopa. OOBICHATH ¢ MO3UITHIT TEOPUN
MEKTPOIUTHIECKOI HCCOHAIIHH CYITHOCTh
XHMHYECKHX PeaKIlii, IPOTeKaronux B
BOJIHOII cpefe. CoCTaBIATE [IOJIHEIE U
COKpaIl€HHbIE HOHHBIE YPaBHEHHS PEaKIIHil,
XapaKTePH3YIOIINX OCHOBHBIE CBOIICTBA
BayKHEHIINX KJIaCCOB HeOpraHi4ecKIX
coeauHeHuil. OnpeenaTh peaKkiiio cpeabl
pactBOpa coi B Bojie. COCTaBIsITh
ypaBHEHHS peaKilHii THIpoJIH3a
OpraHMYeCKUX U HEOPTaHHYECKIX BEIIECTB.
5. DIeKTpoXHMHYECKHE peakIuu (4 1)
17. XuMHUEeCKIE HCTOTHIKH TOKa. Ps OOBACHATH IPHHIIHIT PadoTHI
CTaHJJAPTHBIX IEKTPOIHBIX rajJbBaHHYecKoro neMenTa. OOBSCHSTD, KakK
HOTEHITHAJIOB. YCTPOEH CTaHJIapTHBIIl BOJIOPO/IHBII
18. Koppo3us metaiuios u eé aexTpo]. [Tonp3oBarsces pajoM
IpeylpekKIeHHE. CTaHIAPTHBIX 3JIEKTPOIHBIX TOTEHIHAIOB.
19. DIEKTPOIIH3. OT/myaTh XUMHUECKYIO KOPPO3HIO OT
20. KonTpoannas pa6ora Nel mo Teme: | MMEKTPOXUMIYECKOi. OOBACHATD IPHHITHITEI
«Teopernveckiie OCHOBBI XHMHH». 3aIHTHl METAUTHIECKHX H3/IEHIT OT
KOPPO3HIL.
OOBACHATH, KaKHE IIPOIIECCH MPOUCXOAT Ha
KaToJle H aHOJIe MPH 3IEKTPOJIN3€E PACILIaBOB
H pacTBOpOB coleil. COCTaBISATh CyMMapHbIe
ypaBHEHHS peaKIIHil 2JIeKTPOJIH3A.
Heopranuveckas xumus (11 1)
1. Merams (6 4)
21. OOmras XxapakTepHCTHKA 1 cTocoObl | XapaKTepH30BaTh 0OIIIE CBOMICTBA METAIIOB
OJIYJeHHSI MeTaJUIOB. H Pa3bACHSITH HX Ha OCHOBE IPeACTaBICHUII O
22. 0030p MeTaTHIECKHX 1eMEHTOB CTPOEHHH aTOMOB METAJJIOB, METAJUIHIECKOH
A- 1 b-rpym. CBSI3H H METa/UIHYECKOI KPHCTAUIHIECKOH
23, Meb. ITusk. Turan. Xpom. JKemrezo, | pemérke. ILTIOCTpUPOBATh MPHMEPaMU
HUKEIb, IUIATHHA. CIoco0BI MOTYIEeHU METAIUIOB.
24. CIu1aBel METAJUIOR. XapaK'repmoBaTb XHMHYecKHe CBOICTBa
25. OKCHIBI H THAPOKCHIBI METAILIOB. MeTawioB JA—IIA rpynm U amoMHHNS,
26. Ipaxmuuecxas paboma No 2: COCTABJIATh COOTBETCTBYIOITHE YPAaBHEHIA




«Pemenne sxcreprnMeHTaIbHBIX
3aja4 1o TeMe «MeTaiibi».

peaxiriii. OOBACHATE 0COOEHHOCTH CTPOSHHS
aTOMOB XHUMHYECKHX 3JIeMeHTOB b-rpymn
repuo ugeckoit cuctemsl JI. 1. Menjeneesa.
CocTaBIISTh YpaBHEHUS PeaKIIHil,
XapaKTepH3YIONIHX CBOICTBAa Me/IH, IIHHKA,
THTaHa, XpoMa, kenesa. [IpeackassiBaTh
CBOJICTBA CIIJIaBa, 3Has €ro COCTaB.
OOBsACHATH, KaK H3MEHAIOTCH CBOIICTBA
OKCH/IOB Y TH/IPOKCH/IOB METAJLIOB 110
rnepHoaaMm i A-TpymnmnaM [nepHoH4ecKo
Tabaubl. OOBICHATD, KAK H3MEHAKOTCH
CBOIICTBAa OKCHIOB H THIPOKCH/IOB
XHMHYECKOTO 37IEMEHTa C MOBBIIICHHEM
CTelleHU OKHCIeHNS ero aroMa. 3alichiBaTh
B MOJIEKY/IIPHOM H HOHHOM BHI€ YPaBHEHILI
XUMHYECKHX peaKIHil, XapaKTepH3yIOmHX
KHCJIOTHO-OCHOBHBIE CBOIICTBA OKCHJIOB H
THIPOKCHIOB METAJLIOB, a TAKKe
SKCIIEPHMEHTaIBHO J0Ka3bIBaTh HAIHMYUE
ATHX CBOICTB. Pacrnio3HaBaTh KaTHOHBI COJIEH
C MIOMOIIIBIO KaUeCTBEHHBIX pPeaKIIHil.

2. Hemetamisi (5 1)

27

0O030p HemeTaL10B. CBOIICTBA H
IpUMEHEHHEe BaKHENIINX
HeMeTaJLTOB.

OOmras XxapakTepHCTHKA OKCHJIOB
HEeMeTaJLTOB H
KHCJIOPOJICOIep/KAIINX KHCIIOT.
OKuHcHTeIbHbIE CBOIICTBA CEPHOIT H
a30THOI KHCIO0T. Bo1opoHbIe
COEINHEHUS HEMETAIIIOB.

29.

I'eHeTndeckas cBsI3b
HEOPraHHIeCKHX 1 OpraHnIeCKHX
BEIICECTB.

30.

Ipaxkmuueckaa paboma No 3:
«Penenne SKCIICPHMEHTAIbHBIX
3a7ad 1o TeMe «HeMeTauibl».

31

KonTpoasnasg padora 2 o Teme:
«Heopranuaeckast XHMHS».

XapakTepHU30BaTh 0OIIIE CBOHCTBA
HEMETAJLIOB H Pa3bsACHATH HX HA OCHOBE
[IpeCTaBJIeHHII O CTPOeHIH aToMa.
HaswiBaTh 0071acTH MIPHUMEHEHNS BayKHETIIIIX
HEMEeTa/LIOB. XapaKTepH30BaTh CBOIICTBA
BBICIIHX OKCHJIOB HEMETAJUIOB H
KHCIOpPOJICOAepKAIINX KUCIIOT, COCTABIISATh
YPaBHEHNA COOTBETCTBYIOIINX peaKIHil 1
OOBACHATH HX B CBeTe NpeJICTaBJIeHHIT 00
OKHCJINTeJIBHO-BOCCTAHOBHTEJIEHBIX
peaKkuAX H IeKTPOJIHTHISCKOMN
Jmcconuaiii. CocTaBiIATh YpaBHEHHS
peaxiuii, XxapakTepHu3 yIoIHx
OKHCJIMTEIbHBIE CBOIICTBA CEPHOI H a30THOH
KHCJIOT. XapakTepH30BaTh H3MEHEHHE
CBOIICTB JIETYYHX BOJIOPOIHBIX COEIHHEHUIT
HEeMeTalIOB TI0 TIepHOIy I A- TpyIIaM
MIepHONIecKoil cicTeMbl. JloKa3bIBaTh
B3aHMOCBS3b HEOPTraHHYECKUX U
OpraHH4ecKux coeuHeHHil. CoCcTaBIsATh
YpaBHEHNA XHMHYECKHUX PEaKIIHI,
OTpPaKaIOIINX B3aHMOCBS3b HEOPraHMIECKIX
U OPTaHHYeCKHX BellleCcTB, OOBACHATh HX HA
OCHOBE

TeOPUH HIeKTPOIUTHHECKOH JHCCOIAIIH U
rpejicTaBieHi 06 OKUCIUTEIbHO-
BOCCTaHOBHTE/IBHBIX IIPOIIECCaX.
IIpakTHYeCKH paclio3HaBaTh BEIIECTBA C




TIOMOIIBIO Ka9eCTBEHHBIX pPeaKInii Ha
AHHOHBI.
XHUMHSA H KH3HD (3 1)

32, XuUMHS B IPOMBIIIIEHHOCTH. OOBACHATH HayYHbIE [TPUHITUIIE]
[IpHHIOMIIB XHMHYECKOTO IPOU3BO/ICTBA Ha IIPHMeEPe IPOU3BOACTBA
IPOH3BOJCTBA. XMHKO- CEepHOI KHCIIOTHL.

TeXHOJOTHYecKHe MPHHITHITBI

MPOMBIIUIEHHOTO TOTYdeHUS [TepeuncaATh MPHHITHITEI XUMHYECKOTO
MeTasutoB. IIpou3BO/ICTBO Uyr'yHa U | IPOH3BOJICTBA, HCIOIb3yeMbIE MPH
CTaJIH. HOJIYdeHHH YyT'yHa.

33. Xumus B ObITy. XHMHYeCKas
MIPOMBIILITIEHHOCTD U OKpYyXKaromias CocTaBiATh YpaBHEHHs XHMHYECKUX
cpena. PeaKIHii, IPOTEeKAIOIINX IPH MOIyJIeHHH

34. Hroroselil ypok 110 Kypcy XHMHH 11 | 9yryHa H CTaJiL.

KiIacca.
Cobmo1aTh mpaBuia 6e3omacHoii paboTsl co
CpeICTBaMHU OBITOBOIL XHMHH.
OOBSACHATH MPUINHBI XHMHYECKOTO
3arpA3HeHHs Bo3yXa, BOJOEMOB I ITOUB

Hrtoro 34 1aca.

VY4eOHO — MeTOAHYeCKHH KOMILJIEKT.

IIporpaMma mpejutaraetcs i paboTHl 1O HOBBIM ydeOHHKaM XuMuu aBTopoB I.E.
Pymsutnca nu @.I'. @Dempamana, mpomemmnum skcneptusy PAH u PAO u BomemmnMm B
OelepaibHblil MepedyeHb Y4eOHHKOB, pPeKOMEHJIOBAHHBIX MuHHCTEpCTBOM 00pa3oBaHUS U
Haykn P® X HCIOOJB30BaHMI0 B 00pa3oBaTelbHOH Tpolecce B 00IMeoOpa30BaTeIbHBIX
yupexaeHnsax Ha 2014 — 2015 y4ueOHBIi roj1.
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