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TlogcuurenbpHad 3ammcKa

Pabouass mporpamma mo ydueGHOMY Kypcy «OpraHumdeckas XuMusp» i ydammuxcs 10
Kjacca  o0meoOpa3oBaTeNIbHOM  MMIKOJIBI ~ pa3paboraHa Ha  ocHOBe  DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOTO CTaHIapTa CpeaHero oodumiero obOpasoBaHus, paboueit
porpamMMbl Kypca XUMHUH, pazpabotanHoi K ydueOHMKam aBTopoB . E. Pymsutnca u @. I
@®enpamana st 10—11 kmaccoB 00meodpazoBaTebHbIX opranu3anuii. AdanaceeBa M. H. M.:
[Ipocsewenue, 2017r.

HcxonHpiMu TOKYMEHTaMU JIJIsl COCTaBJICHHS MpuMepa pabodeild mporpaMMBbl SIBUITHCH:

1. ®enepanbubiii 3akoH PO ot 29.12.2012 1. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
Denepauuny.

2. Ilpuka3 MunucrtepctBa oOpasoBanust u Hayku P® ot 05.03.2004 1. Nel089 «OO0
YTBEpXKJIeHHH (heepalibHOTO KOMIIOHEHTa TOCYAapCTBEHHBIX 00pa3oBaTENbHBIX CTaHIAPTOB
Ha4yaJIbHOTO OOIIEero, OCHOBHOTO O0OIIEero W cpeaHero (IMOJIHOTO) OOIIero oOpa3oBaHUM», C
W3MEHEHHSIMU M JIOTIOJTHEHUSIMH.

3. Ilpukaz MunucrepctBa oOpa3oBanuss u Hayku P® or 17.12.2010 r. Nel897 «O6
YTBEPKIACHUH (heAepabHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
o011ero 0Opa3oBaHUsY.

4. Ilpuka3z MunuctepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mast 2012
r. Ne413 «O6 yrBepkaeHun ¢GeaepalbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
cpenHero (IMoJHOTro) 001Iero 0Opa30BaHUY.

5. Ilpuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepanuu ot 19.12.2012 .
Nol067 «O6 yrBepkacHHM (QenepanbHbIX IEPeUYHEH yUYeOHUKOB, PEKOMEHJIOBAHHBIX
(momylIeHHBIX) K HCIHOJB30BaHUIO B 00pa3oBaTeIbHOM Ipoliecce B 00pa3oBaTeIbHBIX
YUPEXKJICHUSAX, PeaTH3YIOIUX 00pa3oBaTelIbHbIE TPOrpaMMBbl O0IIET0 00pa30BaHMs U UMEIOIINX
roCyJIapCTBeHHYIO akkpenuTanuio, Ha 2013-2014 y4eOHbIi ro1».

6. [Ipukaz MunucTepcTBa oOpa3zoBanus u Hayku Poccutickoit @eneparuu ot 31.03.2014 r.
No253  «O06 yrBepkaeHuu QenepalbHOTO TMepeyHsi Y4eOHUKOB, PEKOMEHIYEMBIX K
WCIOJIb30BAHMI0O  TPU  pealnu3alil  UMEIOHIMX  TOCYAApCTBEHHYIO  aKKPEAUTAIUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpemHero ooOIero
00pazoBaHUM.

7. IMucemo JlemapTameHTa TOCYJapCTBEHHOMN MOJIUTUKU B OOpa3oBaHMM MHUHHCTEPCTBA
oOpazoBanuss u Hayku P® ot 07.07.2005 r. Ne03-1263 «O mnpumepHbIX MporpaMmax Io
y4eOHBIM MpeaMeTaM (eAepatbHOTO Oa3UCHOTO YUeOHOTO MIIaHa.

8. Meroauueckue  pPEeKOMEHJAIMM 10  CO3JaHHI0 W (DYHKIMOHHPOBAHUIO B
0011100pa30BaTEIbHBIX OPTraHU3aIUAX, PACIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH M MAlIbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HaIpaBJICHHOCTEH
(«Touka pocta») (yTBepkJIeHBI pacropsbkeHHeM MUHHCTEpCTBa MpocBemieHus: Poccuiickoi
@eneparun ot 12 smBaps 2021 v . No P-6) . — URL: http://www .consultant
.ru/document/cons_doc_ LAW_374694/ (nara oopamenus: 10 .03.2021)



Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcs peanu3anys 00pa3oBaTeIbHBIX POrpPaMM

€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIPaBICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUU
c TpeOOBaHUSMHU 3aKOHOJATENBCTBA B cdepe o0pa3oBaHHS M C YYETOM PEKOMEHJIAIUI
denepanbHOro oreparopa y4eOHOTO npeaMera «XAMHSD.
OO6pa3oBarenbHas IporpaMMa IMO3BOJISIET HHTEIPHPOBATh PEeATH3yeMble MOAXO0bI, CTPYKTYPY U
coJiepKaHue TpH opranm3armu oOydeHwst xumuu B 10-11 kimaccax, BBICTpOEHHOM Ha 0asze
T000T0 u3 JNOCTYIIHBIX y4eOHO-METOINIECKUX KOMILJIEKCOB (YMK).
Ucnonws3oBanne obopynoBanus «Touka pocra» Mpu peaausalud JaHHOW 00pa3oBaTeIbHOM
MIPOrPaMMBI TI03BOJISIET CO3/1aTh YCIIOBUSI:
. VTS paciIupeHust COJIepIKaHUS HIKOJIHHOTO XUMHYECKOTO oOpa3zoBaHus;
* IS TIOBBIIICHUS TIO3HABATEILHOW AaKTUBHOCTH OOYYAarOMIMXCS B ©CTECTBEHHO-HAYYHOU
obnacru;
* JUIA Pa3BUTHUS JIMYHOCTH peOEHKAa B TMpollecce OOYYeHHsS XUMHUH, €ro CIIOCOOHOCTEH,
dbopMHpOBaHHSI ¥ YJIOBJICTBOPCHUS COIHUAIBHO 3HAYUMBIX HWHTEPECOB W IMOTPEOHOCTEH;
* 151 pabOTHI C OJTAPEHHBIMY IIKOJLHUKAMHU, OPTraHU3AI[UN UX PA3BUTHS B PA3IMYHBIX 00JIACTIX
00pa3zoBaTeNbHON, TBOPUECKON IEATETHHOCTH.

Cpennee (mosHOE) 001IEe 00pa30BaHUE — TPEThS, 3AKITIOYUTENIbHAS CTYIIEHb 00IIEeTo
obpazoBanus. Coaeprxxanue cpeaHero ( MoJTHOT0) 00Iero oOpa3oBaHus HAPaBICHO Ha
peleHne aByX 3aaau:

1. 3aBepuieHue 0011e00pa3zoBaTebHON MOATOTOBKH B COOTBETCTBUU C 3aKOHOM 00
ob6pazoBanu (B penakmuu 2007 1);
2. Peanuzamus npeanpodeccuonansHOro 001ero oOpa3oBaHHs, KOTOPOE MO3BOJSET

00€ecTeunTh MPEeEeMCTBEHHOCTh 001IeT0 1 MPoGeCCHOHATBHOTO 00pa30BaHU.

OnHo#l W3 BaXHEHIIMX 3a7ad 3TOTO JTama SBISETCS MOATOTOBKAa OO0YJarONIUXCsS K
OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpPY JKHM3HEHHOTO M TPO(EeCCHOHATBLHOTO IIyTH.
OO6yuaromuecs AOJDKHBI HAYYUTHCS CaMOCTOSITEIPHO CTaBUTH IIEJIM M OMPEACTATh MyTH HX
JOCTHOKCHH S, MCTIOJIb30BaTh MPHOOPETCHHBIN B IIIKOJIC OTIBIT JEATEILHOCTH B PEATBHON KU3HH,
3a paMKaMH y4eOHOTO0 Ipolecca.

I/I3yquI/Ie XMMHUHN Ha YPOBHC CpCAHCTO O6I_HCFO O6pa3OBaHI/I$I HaIlpaBJICHO Ha AJOCTHXKCHHUEC
CJIeayromux HeaeH:

e OCBOCHHE 3HAHHI O XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHO - HAYYHOU KapTUHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHUSIX;

e OBJIQJICHHE YMEHUSIMH MPUMEHSTH MOTYYCHHbIE 3HAHUS 17151 O0BACHEHUS pa3HOOOpa3HbIX
XMUMHYECKUX SIBJICHUM U CBOMCTB BEILIECTB, OLEHKU POJIM XUMHUH B PA3BUTUU
COBPEMEHHBIX TEXHOJIOTUN U TIOJYYEHUU HOBBIX MaT€pPHAIIOB;

e pa3BUTHE [M03HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN B IIpoIecce
CaMOCTOSITEILHOTO MPUOOPETEHHSI XUMUUECKUX 3HAHUHN C HCTIOIb30BAHUEM Pa3IMYHbIX
HMCTOYHUKOB MHGOPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCMUTaHUE YOSKIEHHOCTH B IO3UTHUBHOW POJIM XMMHUH B KU3HHU COBPEMEHHOTO
oOmrecTBa, HEOOXOIUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
OKpYyKarollen cpene;

e TMpPUMEHEHHE MOJTYYCHHBIX 3HAHUIM U YMEHUH AJisi 6€301MacCHOTO HCIOIh30BaHUS BEIIECTB
Y MaTepUajoB B OBITY, CETbCKOM XO3SHCTBE M HA MIPOU3BOJICTBE, PEIICHUS MPAKTHIECKUX
3a/1a4 B MMOBCEIHEBHOM KU3HU, IPEAYINPEXKIACHUS IBICHUN, HAHOCSIINX BPEJ] 3J0POBbIO
YEeJI0BEKa U OKPYXKAIOLLEH cperie.



OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA

Cpennee o61iee oOpa3oBaHHe — 3aKIIOUUTENbHASA CTYNEeHb o0miero oopa3osanus. Coaepxanue
cpeaHero o0riero o0pa3oBaHus HANIPABJICHO HA PEIICHUE CIICAYIOIINX 3a/au:

* 3aBeplieHHE O00I1e00pa30BaTEIbHON IMOATOTOBKM B COOTBETCTBUM C 3akoHOM «O0
oOpazoBaHuu B POy,

¢ peai3anusa HpCI[HpO(beCCI/IOHaJIBHOFO 06].].[61"0 O6pa3OBaHI/I5I, IIO3BOJIAOIICIO o0ecrneyuTh
MNpEEMCTBCHHOCTDb O6H_ICFO u HpO(l)eCCI/IOHaHBHOl"O 06pa3013aHH$1.

Baxneiimeit 3agadeii 00yueHUs1 Ha 3Tare MOJIyYSHUs CPEIHEro 00Iero oopa3oBaHus sBISETCS
MOJrOTOBKA OOYYaIOIIUXCA K OCO3HAHHOMY BBIOOPY HajbHEHINEro IKU3HEHHOTO IMYTH.
OOyuaromuecsi JO0JDKHBI CaMOCTOSITEIBHO KCIOJIb30BaTh MPHOOPETEHHBIA B IIIKOJIE OTBIT
JIeATCILHOCTH B PEANbHOM KM3HHU, 32 paMKaMH y4eOHOTo mporiecca. [ JlaBHbIe LEIH CPEAHEro
o0m1ero o6pa3oBaHUs COCTOST:

*B (l)OpMI/IpOBaHI/II/I HOCJIOCTHOI'O NpEACTABICHUA O MHUPE, OCHOBAHHOI'O Ha HpI/IO6peTéHHHX
3HAaHUAX, YMCHUAX U criocodax JACATCIIbHOCTH,

°B HpI/IO6peTeHI/II/I OIlbITa MMO3HaHWA, CaMOIIO3HAaHH:, pa3Hoo6pa3H0171 ACATCIIBHOCTH,
¢ B IOATOTOBKE K OCO3HAHHOMY BBIGOpy O6pa3OBaTCJ'ILHOI71 )51 HpO(bGCCHOHaHLHOﬁ TPACKTOPUH.

OCcOo0EHHOCTBIO 06y‘-ICHI/I}I XUMHHU B cpez[Heﬁ IOKOJIC SABJIACTCA OIIOpa HA 3HAHUSA, IMOJYUCHHBIC
IIpHU U3YUCHUH XUMHUU B 8—9 KJIacCax, UX paClIupeHUC, yFJIy6JICHI/Ie n cucreéMarTtu3anus.



B u3yuenun kypca XumuM OoJblIast pojb OTBOAMTCS XUMHYECKOMY SKCIEPHMEHTY, KOTOPBIH
MNpEACTaBJICH MNPAKTUYCCKUMU pa6OTaMI/I, Ha60paTOpHBIMI/I OIIbITAMH U ACEMOHCTPAallMOHHBIMU
OKCIICPUMCHTAMU. OuyeHb BaXKHBIM SIBJISIETCS COGHIOI[CHI/IG IMpaBHUJI TCXHUKU 0e30MacHOCTH npu
paboTe B XUMUYECKOH Tab0paTOpHH.

B KkauecTBe IICHHOCTHBIX OPHEHTHPOB XHMHYECKOTO OOpa30BaHMS BBICTYIAIOT OOBEKTHI,
u3ydyaemble B Kypce XHMHUH, K KOTOPbIM Yy oOy4aromuxcs (opMupyercs LIEHHOCTHOE
OTHOILEHHE.

OCHOBy IIO3HaBaTCIIbHBIX HGHHOCTGI;'I COCTAaBJIAKOT HAYYHBIC 3HAHHMA W HAYYHBIC MCTObI
IIO3HAaHMA.

Pa3BuTne mo3HaBaTEIbHBIX OCHHOCTHBIX OpHUCHTAllMU COJACPIKAHHA KypCa XUMHH I1O3BOJISICT
chopMHUPOBATH:

* YBOKUTEILHOE OTHOIIEHUE K CO3UIATEIHLHOM, TBOPUECKOM ACSITEIIBHOCTH;
* IOHUMAaHUE HEOOXOTUMOCTH 37J0POBOTO 00pa3a KU3HU;

* MOTPEOHOCTh B O€3YCIIOBHOM BBITIOJIHEHHH TMPaBUJI 0€30MacHOTO MCIIOJIL30BAHMS BEIIECTB B
IMOBCETHEBHOM KM3HU,

* CO3HATENBHBIN BEIOOP Oyaymiel mpohecCHOHATBHOU e TETLHOCTH.

Kypc xumun obGnagaer BO3MOXXHOCTSIMH Al (POPMHUPOBAHUS KOMMYHHUKATHBHBIX IEHHOCTEH,
OCHOBY KOTOPBIX COCTABJIAIOT MPOLIECC OOIIEHUSI U TPaMOTHas peyb, CIIOCOOCTBYIOIIHE:

¢ IIPpaBHUJIBHOMY HCIIOJIB30BaHUIO XHUMHYECKOH TEPMHHOJIOTHH,

¢ Pa3BUTHIO HOTpe6HOCTI/I BE€CTH OUaJIOr, BBICIYIIMBATh MHCHHUC OIIIIOHCHTA, y4aCTBOBAaTh B
AUCKYCCHU,

* Pa3BUTHUIO CIIOCOOHOCTH OTKPBHITO BbIpakaThb U apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY
3peHusl.

Omnucanue mecra yuebHoro npeamera B yueOHoM miuane MbOY ECOILI no yue6HOMY IpeameTry
«XUMUAN.

PaGouas mporpamma k yue6HuKam aBTopoB I'. E. Pynsutuca u @. I'. ®denpamana mis 10—11
KJIacCOB 00I1Ie00pa30BaTeIbHBIX OpraHU3alMii pa3padoTaHa B COOTBETCTBHMHM C ba3uCHBIM
y4eOHBIM IIJIAHOM JUIS CTYNEHU CpeqHero oOuiero oopazoBanus. Xumus uzydaercs ¢ 10 mo 11
knaccel. O01ee ynciao yueOHbIX 4acoB 3a 2 rojaa ooydyenus — 102, u3 Hux 68 (2 4 B HEAeN0) B
10 kmacce «Opranudeckas xumus», 34 (1 1 B Heneno) B 11 kiacce «OCHOBBI 0011EH XUMUN.

OCHOBHBIMU Hp06J'IeMaMI/I XUMHUHU SABIJIIFOTCA HM3YUYCHHE COCTaBa W CTPOCHUSA BCIHICCTB,
3aBHCUMOCTH UX CBOMCTB OT CTPOCHUS, KOHCTPYUPOBAHUC BCHICCTB C 3a/IaHHBIMU CBOﬁCTBaMH,
HUCCICIJOBaHUC 3aKOHOMepHOCTCﬁ XUMHUYCCKUX npeBpameHI/Iﬁ u HYTCI\/’I YIIpaBJICHUA UMHU B LCIIAX
MOJIYYCHHA BCIICCTB, MATCPUAJTIOB, DHCPTUH

Kpr 10 kmacca 3HAKOMUT 06yqa101111/1x05{ CO CTPOCHHEM, XHUMHUYCCKUMU CBOﬁCTBaMH,
0COOEHHOCTSAMH CIIOCOOOB MOJIYYCHUS U o0macTIMu NPUMCHCHUSA OPraHUYCCKUX COCIUHEHHUHN.



3aBepmuTensHblid dTan (11 kimacc) HampaBieH Ha 0000IIEeHHEe, pacIIUpPEHUEe UMEIOLUXCS
3HAHUH IIKOJBHUKOB 110 YETHIPEM BBIIICHA3BAaHHBIM OJIOKAaM M U3y4EeHHUE IATOTro OJ0Ka XUMUS U
KU3Hb, IPU3BAaHHOIO JaTh BBIITYCKHUKAMH PUKIIAJAHbIE 3HAHUSA U YMEHMUSL.

[TnaaupyemMblie pe3ynbTaThl U3y4eHHs YIeOHOTO peaMeTa « XUMUS):

B pesynbrare wusydeHus ydeOHOro mpeaMera «XHMHsS» Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHUs:

BeInyckHUK Hay4uTCs:

e pacKpeIBaThb Ha NpUMEpPax pOJIb XUMHH B (GOPMHUPOBAHUH COBPEMEHHOW HAay4HOM
KapTUHBI MUPA U B IPAKTHYECKON JACATEIBHOCTH YeI0BEKa;

e JEMOHCTPUPOBATh Ha TpUMEpaX B3aMMOCBS3b MEXKIYy XUMHEH W JAPYrUMH
€CTeCTBEHHBIMHU HayKaMH;

* PACKpBIBaTh Ha MPHUMEPAX MOJIOKEHUSA TEOPUN XUMUYECKOTO cTpoeHus A.M. byrneposa;

e nmnoHuMath ¢usnyeckuil cmbica [lepumonuueckoro 3akona JI.V. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa30BaHHBIX UMHU
BEILECTB OT AJIEKTPOHHOTO CTPOEHUSI aTOMOB;

e OOBICHATH MPUYMHBI MHOTOOOpa3Us BEIIECTB HAa OCHOBE OOIIUX MPEICTaBICHUA 00 MX
COCTaBe€ U CTPOCHUH;

e TPUMEHATH IpPaBHJIA CUCTEMATUYECKON MEXAYHapOJHOW HOMEHKJIATyphl KaK CpeICTBa
pa3nuyYeHns U HISHTH(UKAIINY BEIECTB 10 UX COCTaBY U CTPOCHUIO;

e COCTaBIATb MOJIEKYJSIDHBIE M CTPYKTYypHbIE (DOPMYJBl OpPraHMYECKHUX BEIECTB Kak
HocuTenel MH(OpMAaIMK O CTPOCHUHU BEILECTBA, €r0 CBOMCTBAX M MPUHAIEKHOCTH K
OIpeIeNIEHHOMY KJIacCy COEAMHEHMUI];

e  XapaKTepu30BaThb OPraHWYECKHE BEIECTBA II0 COCTAaBY, CTPOCHUIO M CBOWCTBaM,
yCTaHaBJIMBaTh IPUYMHHO-CJIEJICTBEHHBIE CBS3M MEXJy NAaHHBIMH XapaKTEepPUCTHKaAMU
BEIIECTBA;

e IPUBOJUTH IPUMEPbl XMMHUYECKHX PEaKLUl, pacKpbIBAIOIIUX XapaKTepHbIE CBOWCTBA
TUIMYHBIX IPEJICTABUTENEH KIACCOB OPraHMYECKUX BEUIECTB € LEIbI0 X
uaeHTUPUKAIMN 1 00bsICHEHUS 001aCTH TPUMEHEHUS;

e IIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHHUs XMMUYECKUX PEAKLUI Ha OCHOBE 3HAHHM O
TUIAX XUMHUYECKON CBSA3M B MOJIEKYJIaX PEareHTOB U X PEaKIMOHHON CIIOCOOHOCTH;

e HCHOJB30BaTh 3HAHUS O COCTAaBE, CTPOEHHMM M XMUMMUYECKMX CBOWCTBAX BEILECTB UL
0€3011aCHOTO MPUMEHEHUS B IPAKTUYECKON JAEATEIbHOCTH;

e IPUBOJUTH NPUMEPHI NPAKTUYECKOTO UCIOIb30BAHUS MPOAYKTOB NEpepaboTKu HePTU U
IPUPOJHOIO ra3a, BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH (MOJIMATHIIEHA, CUHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

e IIPOBOJIUTH ONBITHI M0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: IJIMIIEPHHA, YKCYCHOM
KUCJIOTBI, HETpeeNbHbIX JKUPOB, TJIIOKO3bl, KpaxMaia, OeKOB — B COCTaBE MUILEBBIX
MPOJYKTOB U KOCMETUYECKUX CPE/ICTB;

e BIAJETh NPAaBUJIAMM M IpuUeMaMU 0e30MacHOM paboThl ¢ XMMHUYECKUMH BEIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;

e  YCTaHaBJIMBATh 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKOW PEAKLIMU U CMEIIEHUS XUMUYECKOTO
paBHOBECUS OT PA3IUUYHBIX (PAKTOPOB C IIENBI0 ONPEIETICHHUS ONTHUMAJIBHBIX YCIOBHIM
MPOTEKaHHsI XUMUYECKUX MTPOLIECCOB;

e  IPHUBOJMUTH IPUMEPHI FHUIPOJIN3A COJIEH B MOBCETHEBHOM KU3HHU YEIOBEKA;

e TMPHUBOJUTH MPHUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUUH B HIPUPOJE,
MIPOU3BO/ICTBEHHBIX MPOIIECcCaxX U KU3HEAEATEIIbHOCTH OPTaHU3MOB;

e TMPHUBOJUTH MPHUMEPHl XUMHYECKHX pPEaKLUUH, pPAaCKPHIBAIOIIMX OOIIMEe XUMHUYECKHUE
CBOICTBA MPOCTHIX BELIECTB — METAIJIOB U HEMETAJLIOB;



MPOBOJIUTH PAcUeThl HA HAXOXJACHUE MOJCKYIAPHOH (OPMYNbI YrieBOJAOPOaa IO
IIPOAYKTaM CrOpaHus M IO €ro OTHOCHUTEIBbHOM IIJIOTHOCTH M MAacCOBBIM JOJISAM
3JIEMEHTOB, BXOSLIUX B €TI0 COCTAB;

BJIQJICTh TMpaBWJIAMH O€30MacHOr0 OOpaIleHUsl C EAKUMH, TOPIOYHMMH W TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMH OBITOBON XHUMMUU;

OCYIIECTBIISITH MOWCK XMMHUYECKOW WHPOpPMAIWU IO Ha3BaHHIM, HICHTH(UKATOpAM,
CTPYKTYpHBIM (hOpMyJIaM BEIIECTB;

KPUTHYECKH  OLEHMBATh M  HMHTEPIPETUPOBATh  XUMHYECKYI0  WH(OpPMAIHIO,
COJIEPKAIYIOCS B COOOLICHHUSX CPEICTB MaccoBoW mH(popmanuu, pecypcax MuTepHera,
Hay4HO-TIONYJISIPHBIX CTaThbAX C TOYKHM 3PEHUS €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B
LEJISAX BBISIBJICHUS OITMOOUYHBIX CYXACHUH 1 (HopMUpOBaHHsI COOCTBEHHOM MO3UIIHH;
MPE/ICTaBIATh MYTH PELIEeHUs II00aNbHBIX MPOOJIEM, CTOSIIMX MEpe]l YeIOBEUECTBOM:
9KOJIOTMUECKUX, SHEPIeTUUYECKHX, ChIPHEBBIX, U POJIb XUMUU B PELICHUH 3TUX MPOOIIEM.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

WUTIOCTPUPOBATh Ha MPHUMEpPAX CTAHOBJIICHHE U HBOJIIOLMIO OPraHUYECKON XUMHUHU Kak
HayKH Ha pa3jM4HbIX HCTOPUYECKHX ITalax ee pa3BUTHUS;

HCIOJIb30BAaTh METOJbl HAYYHOIO IO3HAHMSI MpPU BBHIMOJIHEHUH MPOEKTOB U Y4eOHO-
UCCIIEIOBATENIbCKUX  337ad 10 M3Y4YEHUIO CBOMCTB, CIIOCOOOB MOJIydEHHUS M
pacrno3HaBaHUs OPraHUYECKNX BEUIECTB;

OOBSACHATH TPUPOLY U CHOCOOBbI 0Opa3oBaHMS XUMHYECKOW CBS3HM: KOBAJIEHTHOU
(monsipHOM, HEMOJSAPHOM), WOHHOW, METATIMYECKOM, BOJOPOAHOH — C LENbI0
OIpeIeNIeHUs] XMMUYECKOH aKTUBHOCTH BEILECTB;

yCTaHaBJIMBaTh TEHETUYECKYIO CBSI3b MEXAY KIacCaMU OPraHMYeCKUX BEIECTB JUIA
000CHOBaHMS NMPUHLUUIHAIBLHON BO3MOXHOCTH IOJIyYEHHsS OPraHHMYECKUX COEIUHEHHUH
3aJJaHHOTO COCTaBa U CTPOCHMUS;

yCTaHaBJIMBATh B3aMMOCBSI3U MEXAy (akTaMHM U TEOpUEH, MPUUYNHON U CIEACTBUEM IIPU
aHalIu3e MPOOJEMHBIX CUTyallMd MU OOOCHOBAaHMM NPHHHUMAEMbIX PEIIEHUI Ha OCHOBE
XUMUYECKUX 3HAHUH.

I[Inanupyemble pe3y/bTaThl.

IIpenmeTHble, MeTanpeaAMeTHbIE M JIUYHOCTHbIE Pe3yJIbTATHI OCBOEHUS] Y1eOHOI 0

npeaMera « XuMHUS».

IIpenmeTHblie pe3yabTaThl (0a30BBIM YPOBEHB):

1.

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHH B COBPEMEHHON HaAYYHON KapTHHE
MUpa; IOHUMAHUE POJIK XUMUU B (POPMHUPOBAHUH KPYro30pa U PYyHKIIUOHATHHON
rpaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS MPAKTUYECKUX 3a/a4;

BJIAJICHUE OCHOBOIIOJIAralOIIMMHU XUMUYECKUMU MTOHATUAMHU, TEOPUAMU, 3aKOHAMH U
3aKOHOMEPHOCTAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U
CHUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMH METOJAMU HAYYHOTO [MO3HAHUS, UCTIOJIb3YEMBIMUA B XUMUU:
HaOIoIeHNEe, OMUCaHKe, U3MEpPEHHUE, SKCIIEPUMEHT; YMEeHHE 00pabaThIBaTh, OObSICHSTh
Pe3yNbTaThl MPOBEIEHHBIX OTBITOB U JENaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH
METO/IbI ITIO3HAHUS [PU PELIEHUH MPAKTUYECKUX 33124,

c(hOpMUPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHBIEC OI[CHKU M MPOBOIUTH PACUETHI 110
XUMHYECKUM (HOpMYIIaM U ypaBHEHUSIM;

BIIJICHUE TIPABUJIAMU TEXHUKH 0€30TaCHOCTH MPHU UCHOJIB30BAHUN XUMUYECKUX
BEIIECTB;



10.

11.

12.

13.

14.

c(hOPMHUPOBAHHOCTH YMEHUS KIacCU(PUIIMPOBATH OPTaHUIECCKHE BEIIECTBA M PEAKIIUU TIO
pa3HbIM I[IPU3HAKAM;

c(OpPMHUPOBAHHOCTh YMEHUS OMUCHIBATh M PA3JINYaTh U3YUYEHHBIC KJIACCHI OPraHUIEeCKUX
BEILIECTB;

c(OpPMHUPOBAHHOCTH YMEHHUS JIeTIaTh BBIBOBI, YMO3aKIIFOUCHUS U3 HAOIIOICHHH,
XUMHUYECKUX 3aKOHOMEPHOCTEM, MPOrHO3UPOBATh CBOMCTBA HEU3YYECHHBIX BEIIECTB 110
AQHAJIOTUU C U3YYEHHBIMU;

c(OPMHUPOBAHHOCTh YMEHUS CTPYKTYPHUPOBATh U3YUECHHBIM MaTepHall U XUMHUYICCKYIO
MH(OPMALIHIO, TIOTYY4aEeMYIO U3 Pa3HBIX HCTOYHUKOB;

c(OPMHUPOBAHHOCTH COOCTBEHHOM MO3UIINH 10 OTHOIIEHMIO K XHMHUYECKOH
nH(MOpPMALIUH, TIOTYIaeMON U3 Pa3HBIX HCTOYHHUKOB;

c(hOopMUPOBAHHOCTh YMEHUS aHAJIM3UPOBATH U OIEHUBATH MOCIECACTBUS
TIPOU3BOJICTBEHHOMN U OBITOBOM EATEILHOCTH, CBA3aHHOM C repepaboTKon
OPraHNYeCKUX BEIIECTB;

OBJIJICHHE OCHOBAaMH HAYYHOTO MBIILICHHS, TEXHOJIOTUEN UCCIIEIOBATENBCKON U
MPOEKTHOM AEATEIbHOCTH

c(hopMUPOBAHHOCTh YMEHUS MPOBOJAUTH IKCTIEPUMEHTHI PA3HOM JUIAKTHYECKOM
HaNpaBJIEHHOCTH;

c(hOpMUPOBAaHHOCTh YMEHHUS OKa3bIBATh MEPBYIO MOMOIIb TTPH OTPABIECHHUAX, 0KOTAX U
JIPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYTOBAHUEM.

MeTtanpeaMeTHblIe pe3yJbTaThI:

1.

10.
11.
12.

13.
14.

Cc(OPMHUPOBAHHOCTh YMEHHSI CTABUThH LIEJIM U HOBBIE 33/1a4H B ydeOe U MO3HABATEIHHOMN
NS TETbHOCTH,

OBJIaZICHUE TIPUEMaMHU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS IYTEH JOCTHKECHUS IIEIH,
yMeHUs BBIOUpaTh A(HEKTHUBHBIE CIIOCOOBI PEIICHHUS YIEOHBIX M TTO3HABATEIIbHBIX 3a/1a4;
C(OPMHUPOBAHHOCTh YMEHHSI COOTHOCUTH CBOM JICHCTBHUS C INIAHUPYEMBIMHU
pe3yabTaTamu;

Cc(OPMHUPOBAHHOCTh YMEHHSI OCYIIECTBIISITh KOHTPOJIb B IMTPOIECCE AOCTHIKEHHSI
pe3yibTara, KOppeKTUPOBATh CBOM JICHCTBUS;

c(OPMHUPOBAHHOCTh YMEHHSI OI[CHUBATh TIPABUIIBHOCTh BBIIIOJHEHHS yIeOHBIX 3a/1a4 U
COOTBETCTBYIOIINE BOBMOKHOCTH MX PEIICHUS;

c(hOpMUPOBAHHOCTh YMEHUS aHAJTU3UPOBATh, KJIacCU(DUIIMPOBATH, 0000IIaTh, BHIOUPATh
OCHOBAHHUS ¥ KPUTEPUU JUTSl YCTAHOBIICHHS TPHYUHHO-CIICJICTBEHHBIX CBS3CH;
c(OPMHUPOBAHHOCTh YMEHHSI IPHOOPETATH M MPHUMEHSTh HOBBIC 3HAHHS,
Cc(OPMHUPOBAHHOCTh YMEHHSI CO3/1aBaTh IPOCTEHININE MOJICIH, UCTIOIB30BATh CXEMBI,
TaOJIMIIBI, CHMBOJIBI ISl PEIICHUS YUCOHBIX U TIO3HABATEIBHBIX 3a/1a4;

OBJIJICHUE Ha BLICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAYYHBIX TEKCTOB.
c(OpMHUPOBAHHOCTH yMeHHUsI SPPEKTUBHO OPraHU30BaTh Y4EOHOE COTPYAHUYECTBO U
COBMECTHYIO JICATEIIbHOCTh, pA0OTaTh WHAUBUIYAIBHO C YIETOM OOIIUX UHTEPECOB;
c(hOpMHUPOBAHHOCTH YMEHUS OCO3HAHHO HCIIOJIb30BaTh PEUEBbIE CPEJICTBA B
COOTBETCTBHUHU C 33/1a4aMi KOMMYHHKAIUH;

BBICOKHI YPOBEHb KOMIIETEHTHOCTH B 00sacTu ucnojibp3oBanus MKT;
c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKOTO MBIIITICHUS;

chOpMUPOBAHHOCTH YMEHUS IPUMEHSATH B TIO3HABATENHbHOM, KOMMYHUKATUBHOU 1
COIIMANIFHOM MPAKTUKE 3HAHUS, MIOJTYYCHHbIE TPU U3yUYEHUH TPeIMETA.

JInYHOCTHBIE pe3yabTaThI:

1.

c(hOPMUPOBAHHOCTH MOJOKUTEIHHOTO OTHOIIIEHUS! K XUMHUU, YTO 00YCIIaBINBAET
MOTHBAIUIO K y4eOHOM AeqaTeIbHOCTH B BEIOpaHHOM cdepe;



N

c(OPMHUPOBAHHOCTh YMEHHSI pEIIaTh MPOOJIEMBI HOUCKOBOTO M TBOPUYECKOTO XapaKTepa;

3. chopMUPOBAHHOCTh YMEHUS IPOBOJUTH CAMOAHAIIM3 M OCYILECTBIISATH CAMOKOHTPOJIb U
CaMOOLIEHKY Ha OCHOBE KpUTEPUEB YCIIELIHOCTH;

4. chopMHUPOBaHHOCTH TOTOBHOCTH CJIE€A0BATH HOPMaM IPUPOIO U 3I0POBbECOEPETAIOIIETO

MOBEJICHUS;

5. chopMUPOBAHHOCTH MPOYHBIX HABBIKOB, HATIPABJICHHBIX Ha CAMOPA3BUTHE YEpe3
camMo00pa3oBaHue;

6. chopMUPOBAHHOCTH HABBIKOB MPOSBICHUS IO3HABATEIILHOW WHUITUATUBEI B yICOHOM
COTPYIHUYCCTBE.

COJIEPXKXAHUE YYEBHOI'O ITIPEIMETA
10 xk1ace

Oprannyeckas xumus (684; 24. B HEACIIO)

Teopusi XMuMHYECKOT0 CTPOEHHSI OPraHuvYecKuX coequHeHuii. [Ipupoga xuMuveckux
cBsi3ei

Opranunyeckue BemectBa. Oprannueckas xumusi. CTaHOBIIEHHE OPTaHUYECKOM XUMHH KaK
Haykd. Teopusi XMMHUUYECKOTO CTPOEHUSI BEIIECTB. YTiIepoaHbii ckeneT. M3omepus. U3omepsl.

CocTosiHHE AJEKTPOHOB B aTOME. DHEPTeTUUYECKIE YPOBHU U MOYPOBHH. DIIEKTPOHHBIE
opOuTay, s- 3IEKTPOHBI U P — 3MEKTPOHBI. CriuH 3nekTpoHa. CriapeHHbIE AIEKTPOHBI.
DnekTpoHHas KoHurypanus. ['padudeckre 31eKTpOHHBIE (POPMYIIBI. DINEKTPOHHAS MPUPOAA
XMUMHYECKUX CBSI3€U, ITU CBSI3b U CUTMa CBs3b. METO/ BaJICHTHBIX CBS3EH.

Knaccudukarus oprannueckux coenHeHnid. @yHKIMOHANbHAS TPYIIA.

Yraesoaopoasl

Hpe,[[eJ'ILHLIC YrJIeBOAOPOAbI (aJIKaHBI). B036Y)K,I[GHHOC COCTOSIHHUEC aTOMa Yrijeponaa.
FI/I6pI/II[I/I3aI_[I/I5{ ATOMHBIX Op6I/ITaJ'IeI7L 3HeKTpOHHOC " IPOCTPAHCTBEHHOC CTPOCHUC AJIKAHOB.

I'omonoru. I'omonoruyeckas Pa3HOCTE. T'omonoruueckuii pAA. MexcuyHapoleaﬂ HOMCHKIJIATypa
OpraHn4€CKuUX BCIICCTB. I/IBOMCpI/IH YrJIICPOAHOTO CKEJICTA.



Mertan. [Tonydenue, puznueckue 1 XMMUYECKUE CBOMCTBA MeTaHa. Peakiuu 3aMenieHus
(rajoreHupoBaHUE), JCTUAPUPOBAHUS U N30MepU3aluu ankaHoB. [lenmnbie peaknuu. CBOOOTHBIC
paaukainsl. ['aioreHonpou3BOIHbIE AJIKAaHOB.

Kpatnsie cBa3u. Henpenenbubie yriieBogopoabl. AnkeHbl. CTpOEHHE MOJIEKYJIbI, TOMOJIOTUS,
HOMEHKJIaTypa U udomepusi. Sp2 — rubpuauzanus. IteH (3TwieH). Mzomepus yriepoaHoro
CKeJIeTa U NOJIOKEHU ABOUHOM cBs3u. [IpocTpancTBeHHAs H30Mepus (CTEpeon3oMepHsl).

[Tonydyenue u XuMH4eCKHE CBOMCTBA aTKeHOB. Peakiuu npucoeMHeHus (THIpUpPOBaHUE,
raJjioreHUpOBaHUE, TUIpaTaIlys), OKUCICHHUE U TTOJIUMepU3auu ankeHoB. [IpaBuio
MapkoBHHKOBa. BeicOKOMOJIEKYISIpHBIE cOeMHEHNS. KaueCcTBEHHbIE peaKMU HA IBOMHYIO
CBSI3b.

AnkaaueHsl (IueHoBbI€ yriieBoopobl). M3omepus n HoMeHkiatypa. JuBunun (OyraaueHa-
1,3). Uzompen (2-metundyraauen-1,3). Conpsoxk€Hnbie qBoMHBIE cBsi3u. [lomydenue u
XMUMHMUYECKHE CBOMCTBA aJIkafueHoB. Peakunu nprcoeguHeHus (raloreHupoBaHus) U
MOJIMMEPHU3ALIH AJIKATUEHOB.

AnkuHBI. ATieTHiIeH (3THH) U ero ToMoJioru. M3oMepust 1 HomeHkaTypa. Mesckiaccosas
uzomepus. sp-lI uopuousayus. XuMHUUECKre CBOICTBA aJKWHOB. Peakiuu npucoemHeHus,
OKHCIICHUS U TIOJIUMEPU3AIUU AIKHHOB.

ApeHbl (apomaTHyecKue yrieBoJopoisl). Mzomepus n Homenkiarypa. bensosn. benzonbHoe
KoJib110. Tomyon. M3omepus 3amecTuTenei.

XUMHUYECKHE CBOMCTBA OEH301a M €r0 TOMOJIOTOB. Peakiinu 3amenienus (rajJoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUE U TpUcOoeTMHEHUS apeHoB. [lectuniupl. ['eHeTnyeckas cBsi3b apeHOB C
JIPYTUMU YTIEBOJOPOTaMH.

[IpupoaHbie HICTOYHUKH YTIIeBO10po10B. [Ipupoauslii ra3. Hedrh. [lomyTHbIe HEDTAHBIC Ta3bI.
KamenHblit yros.

[Tepepabotka HedTu. [leperonka nedru. Pextudukanmonnas kononna. bensun. Jlurpous.
Kepocun. Kpekunr nedrenpoaykroB. TepMuueckuii 1 KaTAIMTUUCCKUN KpeKUHTH. [Tupomus.

Kucaopoacoaep:xanme oprannyeckue coeinnenusi. Kucnopoacoaepxaiiue opraHndeckue
coenuHeHus. OTHOATOMHBIE MIpeiebHbIe CTUPTHL. DYHKIIMOHAIBHAS TPYIINa CIUPTOB.
N3omepus 1 HOMEHKIAaTypa COUPTOB. MeTaHo (METUIIOBBINM CUPT). DTaHO (ITHIIOBBINA CITUPT).
[TepBu4HbIN, BTOPUUHBINA U TPETUYHBIN aTOM yriiepojia. BomopoaHas CBS3b.

HOJ'IyLIeHI/IC U XUMHYECKHE CBOMCTBA CIIUPTOB. CHI/IpTOBoe 6pO)KeHI/IC. cDepMeHTH. BOI[OpOI[HBIC
CBs3U. OU3NOIOTHYECKOE JSMCTBHE METAHOJIA U 3TaHOJIA. AlKoroausm.

MHoroaToMHEbIE CIINPTHI. OTHUJIECHITIUKOIb U TJIIMOCPUH. XHWMHUYECKHE CBOMCTBA MMpEaACIIbHBIX
MHOT'0aTOMHBIX CITUPTOB. KauecTtBennas pCaKknusa Ha MHOTOATOMHBIC CITUPTHI.

deHoJbl. ApoMaTHiecKue CIIUPThl. XUMUYECKHUE CBOWCTBA (eHoa. KauecTBeHHas peakius Ha
(beHou.



KapOonunbsHubie coennnenns. KapOoHumbHas rpynna. AnbaeruaHas rpynmna. AnbIeruipl.
Keronsl. M30Mepusi 1 HOMEHKIIATypa.

HonyquHe U XMMHYECKHE CBOMCTBA AJIbACTUIOB. PeaKI_[I/II/I OKHCJICHUS U TPUCOCANHCHU A
aAJIbACTUIOB. KauecTBeHHEIE pCaKkuuu Ha aJIbACTUIBI.

KapOonoBeie kuciotsl. Kapookcunbaas rpynna (kapOokcorpymma). i3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT. OTHOOCHOBHBIE TIPE/eNIbHbIE KapOOHOBBIE KUCIOTHL. [lomydenne
OJIHOOCHOBHBIX MPEEIbHbIX KAPOOHOBBIX KUCIOT. XMMHUECKHUE CBOMCTBA OJJHOOCHOBHBIX

IIpe/ieNbHBIX KAPOOHOBBIX KUCIOT. MypaBbuHAas KUCIOTA. YKCYCHasl KUCIOTA. ALIETaThI.

Crnoxwnsie 2¢ups! u xxupbl. Homenkiarypa. [lonydenne, XumMmuyeckne CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus srepudukanuu. lllenounoit ruaposns ciioxHoro 3¢upa (OMBUICHHE).

XKupsl. TBepasie KUpHI, KUAKHE KUPbl. CHHTETUUECKUE MOIOIINE CPEICTBA.
VYrneBoabl. Monocaxapunsl. ['moko3a. @pykrosza. Onurocaxapusl. Jucaxapunel. Caxaposa.

[Tomucaxapuael. Kpaxman. ['nukoren. Peakuus nonukonaeHcaunu. KayectBeHHast peakuus Ha
kpaxmai. [lemmrono3a. Auneruniernonosa. Kiraccudukarus BOJIOKOH.

A3oTcoaep:kalme oprannyeckne coeiMHeHusl.

A3oTcoaepKallie OpraHnuecKkue coeuHeHuss. AMUHbI. AMuHOrpynna. Auunud. [lonydenue u
XUMHUUYECKHE CBOMCTBA aHUJIMHA. AMUHOKHUCIIOTHI. MI30Mepusi 1 HoMeHKIatypa. bunonspasiit
noH. [lentuanas (amuanas) rpynmna. [lentunnas (amuaHas) cBsi3b. XUMUYECKHE CBOMCTBA

aMuHOKHCIOT. Ilentunel. [Momunentunsl. I munun.

benku. CtpykTypa 6enKoBON MOJIEKYIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS, YETBEPTHYUHAS).
XuMmuyeckue cBoiictBa 6enkoB. JleHatypaius 1 rufiponn3 6eakoB. L[BeTHbIe peakiiy Ha OeIKu.

AzoTcoaepxaiiue rerepouukianyeckue coequuenus. [upuaun. [uppon. [upumunun. [lypun.
A30THUCTBIE OCHOBAHUSI.

Hyxnennossie kucnotsl. Hykneoruael. KoMiieMeHTapHbIe a30TUCTBIE OCHOBAHMSL.

XuMUs U 300pOBbE yesnoBeka. PapMaKkoIorudeckas XuMusl.

Xumus MoJJuMepoB

[Tomumepsl. Crenens nonumepusaund. Monomep. CTpykTypHOE 3B€HO. TepMoIuIacTuyHbIe
nosimMepsl. CrepeoperyssapHbie noaumepsl. [lonuatunen. [Homunponunen.
[TonmuterpadropatuiieH. TepmopeakTuBHbIE oJuMepbl. DeHOIOPOPMATIBAECTHIHBIE CMOJIBI.
ITnactmaccel. @enomnacTtsl. AMuHomnacTsl. [lenomnactel. [Ipuponsslil kayayk. Pe3una.
D60HuT. CuHTeTHYeCKHEe Kayuyku. CuHTeTndeckue BosokHa. Kanpos. JlaBcan.

JdeMoHcTpanuu.

. 06pa3uL1 OpPTraHUYCCKUX BCIICCTB U MATCPUATIOB. Mogenu MOJICKYJI OPTraHUYCCKUX
BCIICCTB.



PaCTBOpI/IMOCTb OpPraHNYCCKUX BCHICCTB B BOJAC U HCBOAHBIX PACTBOPUTCIIAX.
[InaBnenue, oOyrauBaHUE U TOPEHHE OPraHUYECKUX BellecTB. B3pbiB cMecu MeTaHa ¢
BO3yXOM.

OTHOIIEHUE aTTKaHOB K KHUCJIOTaM, IeJI04aM, pacTBOPY IepMaHTraHaTa Kajlus 1 OpOMHOM
BOJIE.

Monenu MoseKys1 roMoJioroB ¥ u3oMepos. [losyuenue anerunena KapouIHbIM
ciocoboM. BzanmoieiicTBre ameTuieHa ¢ pacTBOpPOM MepMaHraHaTa Kajusi 1 OpOMHON
BoJI0M. ['opeHne anerninena. PasioxkeHue kaydyka Ipyu HarpeBaHUU U UCIIBITAHKE
IIPOJIYKTOB pa3jioKeHUsl. 3HAKOMCTBO ¢ 00Opa3lamMu KayqyKoB.

ben3zon xak pactBopuTtens. ['openue 6en3ona. OTHoeHne OeH301a K OpOMHOM BOJIE U
pacTBopy nepmaHrasara kKanus. OKMCIeHUE TOIyoJIa.

PaCTBOpeHI/IC B alICTOHC PAa3JIMYHBIX OPraHUYCCKUX BCIICCTB.

O0pa31bl MOIOIIKX U YUCTSIIUX cpencTB. MHCTPYKIIUU MO UX IPUMEHEHHUIO.

O6p331II)I ImI1acTMacC, CHHTECTUYCCKUX Kay4YKOB U CUHTCTUYCCKUX BOJIOKOH.

JlabopaTopHble ONBITHI.

N

o ok

N3roTtoBnenune mojeneit MoJIeKysl yriieBOI0POA0OB

O3zHakomJieHHe ¢ 0Opa3laMu IpOoAYKTOB HedTernepepaboTKu

Oxwucnenne sranona okcuaoM Meau(Il). PactBopenue rimiiepiuHa B BOJE M €T0 PEaKITus C
ruapokcuaoM meau(ll). Xummuueckue cBoiicta penona

Oxwucnenne metanas (dtanans) okcuaom cepedpa(l).

Oxucnenue Meranans (3taHains) ruapokcugoM mean(Il)

PacTtBOpUMOCTS KMPOB, TOKA3aTENBCTBO UX HEMPEIEIbHOTO XapaKTepa, OMbIICHHE
AKUPOB.

CpaBHeHHE CBOWMCTB MblJIa U CHHTETUYECKUX MOIOIIUX CPE/ICTB

CBolicTBa TJIIOKO3bI KaK albJAETUAOCIUPTA.

B3anmoperictBre caxapo3bl C THAPOKCUAOM KaJlbIIMs.

. [IpuroroBiieHre KpaxMaabHOTO KJIEHCTEpa U B3AUMOAECHCTBHE C HOJAOM.
. 'unponus kpaxmana.

. O3HakomiieHe ¢ 006pa3liaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.

. LIBeTHbIe peakuuu Ha OenKu

. CBoiicTBa KampoHa.

IIpakTHyeckue padoTbl

AR A

o

«KauecTBeHHOE OIpCACIICHUC YTJICPOaad, BOAOPOAa U XJIOpa B OPraHUYCCKUX BCIICCTBAX»
«HonyquHe OTHUJICHA U OIIBITBI C HUM».

«HonyquI/Ie U CBOMCTBA Kap6OHOBBIX KHCIIOT».

«Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUC OPTraHUYCCKUX BCIICCTB.
«Pemenue OKCIICPUMCHTAJIbHBIX 3a/la4 Ha IMOJYYCHHUEC U PACIIO3HABAHHUEC OPIraHUYUCCKUX
BCIICCTB»

«Pacro3HaBaHue miacTMacc U BOJIOKOHY.



COJEPKAHHUE YYEBHOT' O IIPEJIMETA
11 kaace
OcHOBBI 001IeH XUMUH
(344; 14. B HEnEIMIO)
TeopeTuyeckue 0CHOBbI XUMHH

Baxueiine XuMu4ecKre MOHATHS U 3aKOHBI. XUMUYECKUH JIEMEHT. ATOMHBIN HOMED.
Maccosoe uucno. Hykmmasl. Pagnonyknuast. M30Tomsl.

3aKoH COXpPaHCHHUA MACChbl BCIICCTB. 3aKkoH COXpPaHCHUA U IIPEBPAICHUA SHCPIUM. I[e(beKT
MaccChI.

[lepuoanyeckuit 3akoH. DIeKTpoHHAs KoHuUrypauus. I'paduyeckas snekrpoHHas Gpopmyia.
Pacrnipesienenue SIeKTPOHOB B aTOMaX 3JIEMEHTOB MaJbIX U OOJBIINX EPUOJIOB, S-, P-, d-, f-
aneMeHThl. JIantanouapl. AKTHHONBL. VICKyCCTBEHHO MOJYy4YEHHBIE 3JIEMEHTHI. BaleHTHOCTD.
BanenTHble BO3MOKHOCTH aTOMOB. BogopoiHbIe cOeTMHEHUS.

CTpOCHI/IC BeliecTBa. MloHHas CBA3b. KoBanenthas (HOHHpHaH n HCHOJBIpHaH) CBA3b.
3J'ICKTpOHHa$I (bopMlea. Merannndeckas CBS3b. BO)IOpO,Z[HaH CBA3b.

I'uOpunu3anmst aTOMHBIX OpPOUTATIEH.



Kpucrannsl: aroMHble, MOJIEKYIISIPHbIE, HOHHBIE, METAJUIMUECKUE. DJIEMEHTapHas sSUYehKa.

[Momumopdusm. [Momumopdusie moanpukamuu. Amnorponus. Uzomepus. I'omonorus.
XUMUYECKUN CHHTES.

XUMHYECKHE pCaKknuu. OKHUCIATEIHFHO-BOCCTAHOBUTEIBHBIE pCaKknuu. PeaKHI/II/I Pas3I0KCHUA,
COCIMHEHUS, 3aMEIICHHUs, 0OMEHa. DK30TEPMHUECKHE U SHIOTEPMUYCCKHUE PEAKIIHH.
Oo6paTtumbie 1 HeoOpaTuMble peakinuu. TermtoBoi apdexT peaknun. 3akoH ['ecca.

Tepmoxumuueckue ypaHeHus. Ternora oOpa3oBanus. TemnoTra cropaHusl.

CKOpOCTh XMMHUYECKOHN peakiui. AKTUBHPOBAHHBIN KOMILIEKC. 3aKOH AEHCTBYIOIIMX Macc.
Kunernueckoe ypaBHEHHE PEAKIIUH.

Xumuueckoe papHoBecue. [Ipunnun Jle Hlarense.

PactBopsl. Jlucnepcubie cuctemsl. PactBopsl. ['pyOoancnepcHble CUCTEMBI (CYCTIEH3UH U
smynbeun). Kosouaaeie pacTBOpHI (30511). A3PO30ITH.

CriocoObl BhIpaykeHUSI KOHIIEHTPAIMN pacTBOPOB. MouisipHasi KOHIIEHTpAIHs (MOJISIPHOCTB).

DNeKTPONUTHL. DIeKTpouTHIecKas aucconnanus. Crenenp auccoruanuu. Koncranra
nuccolauy. Bogopoaserii mokaszarens. Peakiinum mHoOHHOTO 0OMeHa.

I'maposn3 opranndeckux BemecTB. [ uapoan3 coiei.

DJIEKTPOXUMHUYECKHUE peaklnu. | 'albBaHMUECKUA 37IEMEHT. DNeKTpoabl. AHox. Karo.
AKKyMynsATOp. TONIMBHBIN 3JIEMEHT. DJIEKTPOXUMHUSL.

Psg ctangapTHBIX 37€KTpOIHBIX TOTEHIHATOB. CTaHaapTHbIE yeioBUa. CTaHIapTHBIN
BOJIOPOJIHBIN JIEKTPOI.

Koppo3zust MetaiioB. XuMuyeckas U 3J1€KTPOXUMHUYECKasi KOPpO3Hsl.

DIIEKTPOJIN3. DJIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIABOB.

Heopranuueckasi xumms

Mertamnbl. CriocoOsl mostyueHust MeTaisioB. Jlerkue u Tsoxénbie MeTamisl. JlerkoriaBkue u
TYrOIUIaBKUE MeTauibl. Metammueckue aneMenTsl A- u b-rpynn. Menp. Lunk. Tutan. Xpowm.
XKenezo. Hukens. [Inatuna. Crnasel. Jlerupytromue no6asku. Yépueie metaubl. [{BeTHbIC
Metaiuibl. YyryH. Crane. JlerupoBaHHbIE CTaNIH.

OKCI/I,Z[LI U TUAPOKCUABI METAJIJIOB.

Hemerannsr. [Ipocteie BemectBa — HemeTasuibl. Yrinepoa. Kpemuuit. A3zot. @ocdop.
Kucnopon. Cepa. @rop. Xiop.

Kucnotusie OKCHJBI. KHCJIOpOI[COI[Cp)KaH_II/IC KHUCJIOTHI. CCpHaH KHCIIOTa. A30THAs KHUCIOTAa.
BO,Z[OpO,Z[HBIC COCAMHCHUS HCEMCTAJIIOB.

I'eneTnueckas CBA3b HCOPraHN4YCCKUX U OPTraHNYCCKUX BCIICCTB.



Xumus 4 KU3Hb

XuMHUYECKask MPOMBIIIJIEHHOCTh. XUMUYECKask TEXHOJIOTHSL.
XUMHUUYECKOTO 3arpsi3HEHUS.

JdemoHcTpaumnu.

e Mojenu HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX U METAITHYECKUX KPUCTALTUNIECKUX
PEWETOK.

e Mojenu MONEKyJ U30MEPOB U TOMOJIOTOB

e PaznuuHble THUITBI XUMUYECKUX PEAKINH, BUICOOTBITHI [0 OPraHUYECKON XUMHUH.

e OO0pa3ipl METAIUIOB U UX COSMHEHUH, CTIJIaBOB.

e BzaumogelicTBue METAILIOB ¢ KUCIOPOJAOM, KHUCIIOTAMH, BOJIOM.

e JlokazarenbCcTBO aM(POTEPHOCTH AIFOMUHUS U €r0 THIPOKCHU/IA.

o BzaumopeiicTBHe Meau U KeJie3a ¢ KUCIOPOIOM; B3aUMOICUCTBUE ME/IN U JKeJie3a ¢
KHCJIOTaMH (CepHasi, COJIsTHAs ).

e Tlonyyenue ruapoxcuaos meau (L) u xpoma (1), oxcuaa meau.

e BzaumogelcTBrE OKCHIOB M THIPOKCUAOB METAJIIIOB C KHCJIOTAMH.

o JlokazarenbcTBO aMmpoTepHocTH coenrHeHuit xpoma(LLl)

e OO0pa3iel HEMETAIIOB.

e Mojenu KpUCTAJUTMYECKUX PEMIETOK anMasa u rpadura.

o [lomydyenne ammuaka u XJOpOBOJAOPO/Ia, PACTBOPEHUE UX B BOJE, I0KA3ATEIHCTBO
KHCIIOTHO-OCHOBHBIX CBOMCTB 3THX BELIECTB.

e (Ckuranue yrisg U cepbl B KUCIOPOJE, ONPEeIIEHNE XUMUYECKIX CBOUCTB MPOTYKTOB
cropanusi. BzaumoaeicTere ¢ Mepi0 KOHIEHTPUPOBAHHOM CEPHOUM KHUCIIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBICHHON a30THON KHUCIIOTHI.

e (OOpa3sipl cpeacTB OBITOBOM XMMHUHU, HHCTPYKLUHU MO UX MPUMEHEHHIO.

JlaGopaTopHble ONBITHI.
1. W3ydeHue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKUX peaKnuit
2. OmnpezneneHue peakluu Cpeibl YHUBEPCATbHBIM HHAUKATOPOM.
3. T'mpponm3 coneid.
IIpakTHyeckue padoTbl
1. TlpuroTtoBiieHHE paCTBOPOB C 3aJaHHOI MOJISIPHOM KOHIIEHTPALIUEH.

2. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «MeTanabl»
3. Pemenue OKCIICPUMCHTAJIbHBIX 3aJ1a4 I10 TCMC «Hemetanmnb»



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc

Paznen | Tema Kou-Bo [Ipak. Konrp.
4acoB pabora paborta
1 Teopusi XMMHYECKOTO CTPOEHHSA 7 1
opraHuveckux coeauHenuii. [Ipupona
XHMHUYECKHX CBsA3eH
2 Yr1eBo10poabI 18 1 1
2.1 IlpenenbHbIE YIIIEBOJOPOIBI — AJIKAHBI 5
2.2 HenpenenbHble YIIIeBOAOPOIbI (AJIKEHBI, 7 1
QJIKAJIMCHbI U AJIKHHBI)
2.3 ApeHbl (apoMaTH4ecKe YrieBOA0POIbI) 2
2.4 TlpupoiHBIE UICTOYHUKH M IepepadboTka 4 1
YTJI€BOJOPOJIOB
3 Kucaopoaconep:xamme opranndeckmue 24 3 1
coe/IMHeHHUs!
3.1 CnupTsl ¥ heHOIIBI 6
3.2 Anblierujipl, KETOHbI U KApOOHOBBIE 8 2
KHCIIOTHI
3.3 Cnoxxubie 3¢upsl. XKupbl 4 1
3.4 YrneBobl 6 1
4 A3oTcojep:Kainye opraHuieckue 8 1
coequHeHud (84)
5 XHMHUs 10JIIMEPOB 11 1




Hroro | 68 IE (3
TEMATHYECKOE IIJNIAHUPOBAHHUE
11 kaacc
Pasgen | Tema Kou-Bo IIpak. Kontp.
4acoB paborta paborta
IloBTopenue kypca 10 ki 1
1 Teoperuveckne 0cHOBbI XuMHH (194) 19 1 1
1.1 Baxxneiimne XuMU4YeCKUe MOHATUS U 4
3aKOHBI
1.2 CtpoeHue BeriecTBa 3
1.3 Xumudeckue peakium 3
1.4 PacTBOpBI 5 1
1.5 DneKTpoXuMHUYECKUE PEaKINH 4 1
2 Heoprannueckass Xumus 11 2
2.1 Merasibt 6 1
2.2 Hemertaiuibl 5 1 1
3 XHUMHA U KU3Hb 3
Hroro 34 3 2
KAJIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHHUE
10 kmacc - 68 yacoB (2 4 B HEZIEII0)
Ne ypoka | HaumeHoBanus pa3ienoB 1 TeM XapakTepucTuKka OCHOBHBIX BUJIOB

JESTEIbHOCTH YYEeHHKA (Ha YPOBHE YUCOHBIX
JIEHCTBHIA)

Teopusi XMuMHYECKOT0 CTPOEHHSI OPraHuvYecKuX coequHeHuii. [Ipupoaa xuMuveckux

cBazei (7 4.)
1. [IpenMeTt opraHuYeCcKON XUMUU. OOBACHATD, MOYEMY OPTAaHUUYECKYIO XUMUIO
2. Teopusi XMMHUUECKOTO CTPOCHUS BBIJICTIUJIN B OTJICTLHBIN pa3iesl XUMHUHU.
OPraHMYEeCKUX BEIIECTB. [lepeuncnsiTh OCHOBHBIE MPEOCHIIKH
BO3HUKHOBEHHS TEOPUU XUMUUYECKOTO
ctpoeHusi. OOBSACHATH, UTO HYKHO
3. IIpakTu4yeckas padora Nel YUUTBIBATh IPU COCTABICHUH CTPYKTYPHOMN
«KauecTBeHHoOe onpeeacHme (bopMyIBl OPraHUYEeCcKOro BEIIECTBA.
yIJIepo/ia, BOJAOPO/a U XJIOpa B Paznnuarh Tpyu OCHOBHBIX THIIA YIJIEPOAHOTO
OPraHUYECKUX BEUIECTBAX) CKeJIeTa: Pa3BETBIIEHHBIN, HEPA3BETBICHHbBIN
4, CocTosiHHE AIEKTPOHOB B aTOME. U nuKiIndeckuid. Onpenensars Haauuue
5. DNeKTpOHHAas MPUPOJa XUMHUECKUX | aTOMOB yIJIepoJia, BOAOPO/Ja 1 XJIopa B
CBsI3ei B OPraHMYECKHUX OpraHWYeCKHUX BELIECTBAX. 3HATh, KaK
COETMHEHUSX. OIPENETUTh HAJTM4YKME aTOMOB XJIOpa B
6. Knaccndukanus opraHuuecknx OPraHuvecKoM BeulecTse. Pasnnuars
COETMHEHHMIA. MOHSTHSI «dJIEKTPOHHAS 000JI0UYKa» U
7. OGOOBIIAMOIIMIA YPOK [0 TeMe «OQIEKTpOHHAas opOuTanby. M300paxaTh

«Teopml XUMHUYCCKOTO CTPOCHUS.
OpPraHNu4YCCKUX COCOUHECHUI.

ANEKTPOHHBIE KOH(UTYpAIlMH aTOMOB
3J€MEHTOB 1-r0 U 2-TO MEepHOI0B C




IIpupona XMMHUYECKUX CBA3EWN.

MOMOIIIBIO JIEKTPOHHBIX U TPaPUUECKIX
ANEKTPOHHBIX hopMyn. OOBACHATH
MeXaHH3M 00pa30BaHMs U OCOOCHHOCTH G- U
7- cBsA3en. llepeuncnaTe npUHIUIIEL
KJIacCU(UKAIIMH OPraHUYECKUX COEANHEHHH.
OmnpenensiTe MPUHAIIICKHOCTD
OpPraHUYeCcKOTO BEUIECTBA K TOMY I HHOMY
KJIACCY 10 CTPYKTYpHOH (hopMmyIie.

2. Yraesoaopoasi (18 u.)

2.1 IlpenesbHble YIi1eBOAOPOABI — AJIKaHBI (5 4.)

8. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE AJIKAHOB.

9. ['omoui0TH ¥ M30MEPHI AJTKAHOB.

10. Metan — npocrenmmii
MPEJICTABUTENb AIKAHOB.

11. Pemrenne pacdeTHsIX 3a1a4 Ha
BBIBOJT (POPMYJITBI OPTraHHYECKOTO
BEIllECTBA 10 MACCOBOM J0JI€
XUMHYECKOTO DJIEMEHTA.

12. Pemenne pacyeTHBIX 33724 HA

BBIBOJ (DOPMYIIBI OPraHUYECKOTO
BEILIECTBA IO MPOJIYKTaM CrOPaHHSL.

OOBACHATH NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ aJIKaHOB Ha OCHOBE IPEJCTaBICHUN
0 rubpuan3anuy opouTaseit aroma yriaepoja.
N3roraBnuBaTh MOJEIN MOJIEKYII AJIKAHOB,
PYKOBOJCTBYSICh TEOPHEN XUMHUUYECKOTO
CTPOCHHS OpraHNYecKuX BemecTB. OTinyaTh
TOMOJIOTH OT u30MepoB. Ha3bIBaTh ankaHbl
10 MEXAYHApOIHONM HOMEHKJIATYpeE.
CocCTaBIIiITh YPaBHCHUA XUMHUYCCKUX
peakuuii, XapakTepU3yIOIUX XUMUIECKUE
CBOMCTBa MeTaHa U ero romoJjoros. Pemars
pacuéTHble 3a/1a4 Ha BBIBOJ (POPMYIIBI
OpPraHUYEeCKOro BEUIECTBA.

2.2 HenpeneabHble yrieBoA0POAbl (AJKEeHbI, AJKaIMeHbl U AJKHHBI) (7 4)

13. HenpenenbHbie yriieBo10poIsI.
AJIKEHBI: CTPOEHUE MOJIEKYJI,
TOMOJIOTHSI i U30MEPHS.

14, [Tonydyenue, cBoiicTBa U
MIPUMCHCHHE AJIKCHOB.

15. IIpakTHyeckasi padora Ne2
«[lony4yeHne FTHIICHA U OIBITHI C
HHAM.

16. AnKangneHsl.

17. AlleThieH U ero roMOJIOT Y.

18. Pemenne pacyeTHBIX 3a7a4 10 TEMeE:
«HenpenenpHble yriieBOI0POIBI:
AJIKEHBI, AJIKAJUEHBI U aJKUHBD.

19. O0600marnui ypok mno Teme:

((Here,HeHLHBIe YrJIeBOAOPOAbI:
AJIKCHBI, AJIKAAUCHBI U aJIKUHBI».

OOBSACHATH MMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI ITUJICHA HAa OCHOBE
NPEeCTaBICHUN O THOPUIM3AIIMN aTOMHBIX
opburaneit yrinepona. M3o0paxats
CTPYKTYpHBIEC (hOPMYJTBI ATKEHOB M UX
WU30MEPOB, Ha3bIBATh AJTKEHBI TI0
MEXTyHApOHON HOMEHKJIATYpPE, COCTABIISATh
(OpMYIIBI AJIKEHOB O WX HA3BAHUSIM.
[lepeuncisiTe criocoObI MOTYYESHHUS ATKEHOB
¥ 00JIaCTH WX IPUMEHCHUSI.

CocTaBnsATh ypaBHEHUS XMMUYECKUX
pEaKIHii, XapaKTepU3yIOINX XUMHUUECKHE
CBOWCTBA aJIkeHOB. [loyry4aTh STHIICH.
Jloka3bIBaTh HENPEICIbHBIN XapaKkTep
STUJIEHA C TOMOIIBIO KaYeCTBEHHOW peaKinu
Ha KpaTHble CBs13U. COCTaBIATh YpaBHEHHUS
XUMUYECKHUX peaKIfii, XapakTepu3yroIux
HeTpeeIbHbII XapakTep alKaIieHOB.
OOBACHATH SP-THOPUAN3ALINIO U
HIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
alleTUJeHa, Ha3bIBaTh TOMOJIOTH alleTHIIeHa
10 MEX/IyHapOHOM HOMEHKJIAType,
COCTaBJISITh YPAaBHEHUS peaKIuil,
XapaKTepU3YIOINX XUMHUYECKHE CBOMCTBA
aleTUiIeHa.

2.3 ApeHnbl (ApoMaTH4YeCKHe YI1eBoAopoasbl) (2 4)

20.

benzon u ero romonoru.

OOBACHATH OJICKTPOHHOC U




21.

CaolicTBa O€H30J1a U €r0 TOMOJIOTOB.

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
Oen3ola.

N3o06paxxkats CTpyKTypHYIO GOpMYITY
OcH30J1a ABYMS CIIOCOOAMH.

OOBsACHSTH, KaKk CBOICTBa O€H301a
00yCJIOBJICHBI CTPOCHHEM €TI0 MOJICKYJIBI.

CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA
OeH30J1a U €ro TOMOJIOTOB.

2.4 Ilpupoanblie HCTOYHUKH M NepepadoTKa yrjieBoaopoaon (4 4.)

XapakTepru30BaTh COCTAB IIPUPOJHOTO ra3a u
MNOMYTHBIX HEPTSIHBIX Fa30B.

XapakTepu3oBaTh CIIOCOObI IepepadboTKu
He(pTH. OOBACHATH OTIMYKE OEH3MHA MPAMOM

22. [IpupoaHble ICTOYHUKHU
YTII€BOJIOPO/IOB.

23. IlepepaboTka HEPTH.

24, O06o0mmaromnuii ypok 1mo teme:
«YTJI€BOAOPOIBI.

25. KonTtpoabHnas pa6ora Nel no

TEMaM. «Teopm{ XUMHUYCCKOTO
CTpOGHI/ISI OpFaHI/I‘—IeCKI/IX
COEIMHEHUI», «YTJIEBOIOPOIBI».

MEPETOHKHU OT KPEKUHT - OEH3MHA.

3. Kucjsopoacoaep:kamnue opranneckue coeau

HeHust (24 4)

3.1 CoupTtsl 1 peHoJIbI (6 4.)

N3o6paxaTs 0011yI0 GOopMYyITy OJHOATOMHBIX
npeaeTbHBIX CTUPTOB. OOBICHITH
o0pa3oBaHue BOJAOPOJIHOM CBS3H U €€

BIIUSIHUE HA (PU3MUECKHE CBOICTBA CIIUPTOB.
CocTaBisTh CTPYKTYpHbIE (OPMYJIbI CIUPTOB
U UX U30MEPOB, Ha3bIBaTh CIIUPTHI IO

MeXIyHapOAHON HOMEHKIaType. OObICHSTD

3aBHCHMOCTH CBOMICTB CIIMPTOB OT HAJINYUA

dbynakmonansHO# rpymmsl (-OH).
CocTaBiATh YpaBHEHUS PEAKIU,

26. OnHOATOMHBIE TPEEIbHBIC CITUPTHI.

27. [Tonydyenue, XuMu4ecKre CBOUCTBA U
MPUMEHEHHE OTHOATOMHBIX
MPEJeIbHBIX CITUPTOB.

28. MHOTr0aToMHBIE CITUPTHI.

29. DeHOJIBI M apOMATHYECKUE CITUPTHI.

30. Pemenne pacyeTHbIX 3a7a4 1O TEMe:
«CrupThl PEHOIIBI.

31. O06001marnui ypok mno Teme:

«CrupThl U PEHOIIBI.

XapaKTEePU3YIOIIUX CBOMCTBA CITUPTOB U UX
npUMeHEHHe. XapaKkTepru30BaTh
(bH3HOIOrHYECKOE ICHCTBHE METAHOIA U
sTanosa. COCTaBIATh YPaBHEHUS PEaKIuii,
XapaKTEePU3YIOIUX CBONCTBA MHOTOATOMHBIX
CIIUPTOB, U MPOBOTUTH KAYE€CTBEHHYIO
PEAKIMIO HA MHOTOATOMHBIC CITUPTBHI.
OOBACHATH 3aBUCUMOCTh CBOWCTB ()EHOJIA OT
CTPOCHHUS €r0 MOJICKYJIbI, B3aUMHOE BIIUSHUEC
aTOMOB B MOJIEKYJIe Ha TIpuMepe GeHoa.
CocCTaBnsTh ypaBHCHHUS PEAKIINH,
XapaKTePU3YIOIIUX XUMUYECKHE CBOMCTBA
denona.

3.2 Anberuibl, KeTOHbI 1 KApOOHOBBIE KUCJIO0THI (8 1)

CoctaBnsaTh GopMyssl H30MEPOB U
TOMOJIOTOB aJIbAECTUAOB U Ha3bIBaTh UX IO

32. KapOoHunbpHbIE COETUHEHUS —
QJIBJICTU/IbI U KETOHBI.
33. CBolicTBa M IPUMEHEHUE

aAJIbACTUIOB.

MeEXIyHapOAHON HOMEHKIaType. OObSICHITH

3aBHCHMOCTh CBOMCTB ajJIbJIETHUIOB OT




34.

KapOoHOBBIE KHCIIOTEHI.

35.

XHUMHYECKHE CBOUCTBA U
MIPUMEHEHHUE OJJHOOCHOBHBIX
MIpeIeTbHBIX KAPOOHOBBIX KHCIIOT.

36.

IIpakTnuyeckas padora Ne 3
«Ilonmyuenue u cBolicTBa
KapOOHOBBIX KUCIIOT».

37.

IIpakTnueckas padora Ne 4
«Pemenne OKCIICPUMCHTAJIbHBIX
3aj1a4 Ha paclo3HaBaHUE
OPraHn4CCKUX BCHICCTB».

38.

Pemenne PaCUYCTHRBIX 3a71a4 IO TEME.
((AJ'IBI[CFI/IHBI, KETOHBI U Kap6OHOBI)I€
KHUCJIOTBI».

39.

O6006maronuii ypok no Teme:
«AJ'IBI[GFI/IHBI, KE€TOHBI U Kap6OHOBI)I€
KHCIIOTBD).

CTpoeHUs UX GYHKIMOHATIHLHON TPYIIIIHI.
[IpoBoIMTh KaUECTBEHHBIE pEAKIIUU Ha
anbaeruapl. CocTaBisTh ypaBHEHUS
peakuuii, XapakTepu3yoLUX CBONCTBA
anpaeruoB. CocTaBiIATh (GOPMYIIBI
MU30MEPOB U TOMOJIOTOB KapOOHOBBIX KHCIOT
Y Ha3bIBaTh UX 110 MEXJYHAPOIHON
HOMeHKJIaType. OOBSICHATh 3aBUCUMOCTD
CBOWCTB KapOOHOBBIX KHCIIOT OT HAJTUYHS
¢dynkmonansHo# rpymmsl (-COOH).
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTEePU3YIOIINX CBONCTBA KapOOHOBBIX
kuciaot. [lomyyats yKCyCHYIO KHCIIOTY U
JIOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS K
KJaccy KucaoT. OTinnyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM C TOMOIIIbIO
XUMHUYECKUX peakuui. Pacno3naBate
OpraHNYeCcKHe BEUIECTBA C MOMOIIBIO
KAYECTBEHHBIX PEAKIU.

3.3 Caoxnbie 3¢pupsl. Kupsl (4 4)

40. CrnosxHble 3(upBbl.

41. Kupsl. Moromme cpeacTna.

42. OO6o0maronuii ypok 1mo Teme:
«Kucnopoacoaepxarine
OpPraHUYECKUE COETMHEHUS.

43. KoutpoabsHas pa6ora Ne 2 o

teme: «Kucnopoacoaepxkauiye
OPraHUYECKUE COCTMHEHUS.

CocTaBiATh YpaBHEHUS peaKkIUn
stepuukanuu. OObSICHITH B KAKOM cliydae
THUIPOJIN3 CJIOKHOTO 3hupa HeoOpaTUM.
OOBACHATH OMOJIOTHYECKYIO POJIb KUPOB.
Co0monaTh paBuia 0€301MacHOTO
oOpalieHus co cpeICTBaMH ObITOBOM XHMUH.

3.4 YraeBoasl (6 4)

44, Vraesonsl. [roko3sa.

45. Onurocaxapuel. Caxaposa.

46. [Tomucaxapuasl. Kpaxma.

47. Lemmrono3a.

48. IIpakTHyeckasi padoraNe 5:
«Pernrenne 3KkcriepuMEHTATBHBIX
3aJa4 Ha MOJIyYCHHE U
pacro3HaBaHKE OPraHUYCCKUX
BEIICCTBY.

49. O0600marnui ypok mno Teme:

«YTJeBOIbLY.

OOBACHATH OMOJIOTUYECKYIO POJIb TIIFOKO3bI.
[TpakTryecku qOKa3bIBaTh HATUYKE
(GyHKIMOHAIBHBIX TPYII B MOJIEKYJIE
TJTFOKO3BI.

O6’bHCH${TB, KaK CBOMCTBa Ccaxapo3bl CBA3aHbI
C HAJIMYHMECM q)YHKHI/IOHaHBHLIX rpyIir B eé
MOJICKYJIC, U HA3bIBATb obnactu IIPUMCHCHHA
Ccaxapo3bl. CocTaBiSTh YPaBHCHUSA peaKHHﬁ,
XapaKTCPUIYIOIINUX CBOIiCTBa caxapo3hbl.
CocTaBiiaTh YPpaBHCHUA peaKHI/Iﬁ ruapoJini3a
Kpaxmaljia 1 ITOJJUMKOHACHCAIINH
MOHOCAaxapuaos. HpOBO,[[I/ITI) KauCCTBCHHYIO
PCAKIINI0 HA KpaxmaJl.

4. AzoTcoaepaalme oprannyeckue coeuHeHus (8 v)

50. AMWHBI.

51. AMUHOKHCIOTHI.

52. benku.

53. AzoTcoaepkaiue
TeTePOIMKINYECKUE COCTMHEHHUSI.

54. Hyxki1eMHOBBIE KUCIIOTHI.

55. XUMHUS ¥ 3I0POBbE YEIOBEKA.

56. O06006manuil ypok mno Teme:

CocTaBnsTh ypaBHEHHUs PEaKLUi,
XapaKTEePU3YIOLINX CBOMCTBA AMHUHOB.

OOBACHATH 3aBUCUMOCTH CBOHCTB
AMUHOKHCIIOT OT CTPOEHHUSI X
(byHKIIMOHANBHBIX Tpynn. HazbiBaTh
AMUHOKHCIIOTBI IO MEXTyHApOIHON
HOMEHKJIAType U COCTABIISATh YPaBHEHUS




«A3oTcoaepKallue OpraHnyecKue
COCJTMHEHUS.

peaKuuii, XapaKTEPU3YIOIINX UX CBOMCTBA.

57. KonTposnbHast padota Ne 3 o remam: | OOBACHATH OMOJIOTHYECKYIO PO OCIKOB U
«YTI1eBOBI», «A30TCOIEPIKALLIIE UX IpeBpalleHuid B opranusme. IIposoaurs
OPraHUYECKUE COCTMHEHUS. [[BETHBIC peakiuy Ha Oenku. OObSICHSITH

OMOJIOTUYECKYIO POJIb HYKJIEMHOBBIX KHCIIOT.
[Tonp30BaTbCs MHCTPYKIHEH K
JICKapCTBEHHBIM IIperaparam.
5. Xumus nosumepos (11 4)
58. CuHTeTHYECKHE TIOJIHMEPHI.
59. KoneHncanoHHbIe MOJIMMEpHI.
[IeHomacTel.

60. HatypanbHbIil KaydyK.

61. CHHTETHYECKHE Kay9yKH.

62. CHUHTEeTHYECKHE BOJIOKHA.

63. IIpakTuyeckas padora Ne6:

«Pacno3HaBaHue macTMacce u
BOJIOKOH.

64. Opraanyeckast XUMUsI, 9EITOBEK U
pHUPOJIA.

65. O06o0mIarmuil ypok 1o Teme:

«XUMHS TTOJTUMEPOB)

606. Pemenne TecToBBIX 3a/1a4 IO KypCy
OPraHN4eCKO XUMHUH.

67. Pemenue 3aga4 mo xypcy
OPraHN4eCKO XUMHUH.

68. HtoroBslii ypok mo kypcy xumuu 10

KJjiacca.

Htoro 68 gacos.

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 xmacc - 34 gaca (1 4 B HepeIr0)

Ne ypoka | HaumeHoBaHus pa3ienoB U TeM XapakTepucTruKa OCHOBHBIX BUJIOB
JEeSITeNIbHOCTH YUYE€HUKA (Ha YPOBHE YUEOHBIX
JICHCTBHIA)
1 [ToBTOpenue kypca xumuu 10 knacca
Teopernyeckue ocHOBbI XuMuu (194)
1. Baxuelnme XMUMHUYECKUE TIOHITHS M 3aKOHBI (4 1)
2. XuMmuueckun seMenT. Hykauasl. [IepeuyncnATs BaXHEHIINE XapaKTEPUCTUKH
N30Tonbl. 3aKOHBI COXpaHEHMUS XUMHYECKOTro 3eMeHTa. OObICHATh
Macchl ¥ SHEPTUH B XUMUH. pa3ianyune MeXy MOHATUAMHU «XUMUYECKUI
JJIEMEHT», CHYKIUI», «u30Tom». IIpuMenars
3aKOH COXPaHEHMsI MACChl BELIECTB IIPU
3. [Ieproanueckuii 3aK0H. COCTaBJIEHUU YPABHEHUM XUMUYECKUX
Pacnipenenenue 31€KTpOHOB B peakiuii. OnpenensaTe MaKCUMaIbHO
aTOMax 3JIEMEHTOB MaJIbIX U BO3MOJKHO€E YKCJIO DJIEKTPOHOB Ha
00JIBIINX MEPHOJIOB. SHEPreTUYECKOM YpOBHE. 3aIIUChIBATh
4. [TonoxeHue B nepuoIn4ecKon rpaduueckue 3JIeKTPOHHbIE (POPMYIIBI S-, P- U




CUCTCMC BOOOpPOJa, JTAHTAHOUIOB,
AKTUHOHU OB 1 UCKYCCTBCHHO
TMOJIYYCHHBIX 3JICMCHTOB.

d-a1emMeHTOB. XapaKTepu30BaTh MOPSI0K
3aII0JIHEHHUS DJIEKTPOHAMU SHEPIreTUYECKUX
YPOBHEH U MOJypOBHEH B aTOMaXx.

o. BanieHTHOCTD U BaJieHTHBIE OOBSCHATD, B 4EM 3aKITFOYACTCS] PUBHUECKUIT

BO3MOKHOCTH aTOMOB. CMBICIT TIOHSATHUS «BAIGHTHOCTEY». OOBICHSTH,
YeM OTPEIEISAIOTCS BAJICHTHBIE BO3MOXKHOCTH
aTOMOB Pa3HBIX 1eMEHTOB. COCTABIIATH
rpaduyueckue EeKTPOHHBIE (JOPMYJIIBI a30Ta,
docdopa, KUCIOPOIa U CEPHI, a TAKKE
XapaKTEPU30BaTh U3MEHEHUS PAJNYCOB
ATOMOB XUMHYECKHUX JIEMEHTOB 10
IepuoaaM U A-rpynmnam nepuoudecKon
TaOJIHIIBI.

2. Crpoenue Bemecta (34)

6. OcHOBHBIE BUJIBI XUMUUYECKOU CBsI3U. | OOBACHATH MEXaHU3M 00pa30BaHUsI HOHHOU
HNonHas 1 KOBaJ€HTHAS CBSI3b. Y KOBAJICHTHOM CBSI3U U OCOOCHHOCTH
Merammueckas cBs3b. Bogopoanas | GU3HMYECKUX CBOMCTB HOHHBIX U
CBSI3b. KOBQJICHTHBIX COCTUHEHUH.

CocTaBisTh 31EKTPOHHBIE (POPMYJIBI

7. [IpocTpancTBEeHHOE CTpOEHUE MOJIEKYJT KOBJICHTHBIX COCTUHEHU.

MOJIEKYL. OOBACHATH MEXaHU3M 00pa30BaHUs
BOJIOPOJIHOM M METAJUIMYECKOM CBS3EH U
3aBHCHMOCTh CBOMCTB BELIECTBA OT BUA

8. CTpoeHHE KPUCTAILIIOB. XUMHUYECKOH CBs3U. OOBACHATH
Kpucrammueckue pemérku. MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT

OpPraHUYECKUX U HEOPTraHUYECKUX

IIpUaHHBL MHOTOOOPA3Hs BEIIECTB. | COCIMHEHUH C MOMOIIBIO MPE/ICTABICHHH O
rubpuanzanuu opoutaneir. OObACHATH
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIIA €r0
KpucTauMueckoi pemeéTku. OObACHATD
MPUYMHBI MHOTOOOPAa3usl BEIIECTB.

3. Xumuueckue peakiuu (3 9)

9. Knaccudukanus XuMu4eckux [lepeuucnars Npu3HaKu, MO KOTOPHIM
peaxiuii. KJIACCU(PUIMPYIOT XUMUYECKUE PEaKLUU.

10. CKOpOCTh XMMUYECKUX PEAKLIHI.

Karanus. OOBACHATDH CYIIHOCTh XUMUYECKON PEAKIIUH.

11. Xumuueckoe paBHoBecue U yciouss | COCTaBIIATL ypaBHEHUS XUMHYECKUX

€ro CMCIICHMA.

peaxIuii, OTHOCSIIUXCS K ONPEICIEHHOMY
tuny. OOBACHATH BIUSHUE KOHIICHTPAIH
pEareHToB Ha CKOPOCTh TOMOT'€HHBIX U
TeTepOTreHHBIX peakiuii. OObSICHITH BIUSIHUE
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKkliy, a TAK)KE 3HAaUCHHE
MPUMEHEHUS KaTaJnu3aTOPOB U UHTHOUTOPOB
Ha npakTuke. OOBICHATH BIUSIHUE
M3MEHEHUsI KOHLIEHTPAIMU OJTHOTO U3
pearupyroumx BeecTB, TEMIEpaTypsbl U
JIaBJICHUS] HA CMEIEHHE XUMHUYECKOTO
paBHOBECHS.




4. PactBopsl (5 1)

12. JlucniepcHble CHCTEMBL. XapakTepru3oBaTh CBOMCTBA Pa3IMYHBIX
13. CriocoObI BEIpasKEHUS BUJIOB JTUCIIEPCHBIX CUCTEM, YKA3bIBATh
KOHLIEHTPALIMU PacCTBOPOB. HNPUYMHBI KOATYISIIIMY KOJUIOUJIOB U
14. IIpaxmuueckas paboma Ne 1: 3HAUYCHHUE ITOTO sBJIeHUs. Pemrars 3a1aun Ha
«IIpuroToBieHue pacTBOPOB C IPUTOTOBJIEHUE PACTBOPA OIPEIEIEHHON
3aIaHHOW MOJISIPHOM MOJISIPHOM KOHLIEHTpaluuu. ' 0TOBUTBH pacTBOp
KOHUEHTPALIMEI. 3aJJaHHOM MOJIAPHOM KOHIEHTPALlUH.
15. Dnektponurndeckas aucconuanus. | OOBIACHATH, MOYEMY PaCTBOPBI BELIECTB €
Boaopoanslii nokaszarens. Peakiyuy | HOHHOW U KOBAJICHTHOU MOJISIPHOM CBSI3bIO
HMOHHOTO OOMEHa. IPOBOJAT dJIEKTpUUECKUi TOK. OnpenensTh
16. I'maposn3 opraHudecKux u pH cpezibI ¢ MOMOIIBIO YHUBEPCATBHOTO
HEOPraHUYECKHX COEIUHEHHIA. uHaukaropa. OOBACHITH C MO3UIUN TEOPUHU
NEKTPOJIUTUYECKOM TUCCOLMALIUU CYILIHOCTh
XUMHUYECKUX PEAKIUH, TPOTEKAIOIIUX B
BOJIHOM cpene. COCTaBIATh MOJIHBIE U
COKpall€HHbIE HOHHBIE YPaBHEHUS PEaKIui,
XapaKTepPU3YIOIINX OCHOBHBIE CBOMCTBA
BaXHEHMIIINX KJIaCCOB HEOPTaHUYECKUX
coequHeHU. OnpenensaTh PEaKuio CPeIbl
pactBopa coyii B Boae. CoCTaBIsTh
YpaBHEHUS peakUni TUAPOIN3a
OpPraHNYECKUX U HEOPraHWYECKNX BEUIECTB.
5. DIeKTpoXUMHYECKHE peakiuu (4 1)
17. XUMHYECKHE UCTOYHUKH TOKA. Psin OOBACHATH MPUHITUATI PAOOTHI
CTaHJIaPTHBIX AIEKTPOIHBIX raJlbBaHUYECKOT0 3eMeHTa. OObICHTh, KaKk
HOTEHIINATIOB. YCTPOEH CTaHIAPTHBIA BOJIOPOIHBIN
18. Koppo3zus merannos u eé anekTpon. [lons3oBarbes paiom
MIpeIyNpexICHUE. CTaHJAPTHBIX 3JEKTPOJAHBIX TOTEHIHAIIOB.
19. DIIEKTPOIIH3. OTan4arh XUMHUYECKYIO KOPPO3HUIO OT
20. Kontpoabnas padora Nel no Teme: | DIEKTPOXUMHIECKON. OOBACHATH IPUHLMIIBI
«Teopernyeckre OCHOBbI XUMHUNY. 3QIIMTHl METAUTMYECKUX U3JIETHN OT
KOPpO3UHU.
OOBACHATD, KaKHe MPOIIECCHI MPOUCXOIAT Ha
KaToJIe U aHOJIE TP AIIEKTPOJIU3E PACILIAaBOB
U pacTBOPOB cotieil. COCTaBIsATh CyMMapHbIE
YpaBHEHUS PEaKIINil JEKTPOIIN3a.
Heopranuyeckasi xumus (11 1)
1. Mertammusl (6 u)
21. OO11ast xapakTepUCTHUKA U cIOco0bl | XapaKTepu30BaTh 0OLIMe CBOMCTBA METAIJIOB
MOJTYYEHHUS] METaJLIOB. U Pa3bsACHATHh UX HA OCHOBE MPEJCTaBICHUHN O
22. 0O0630p METAITNYECKUX JIEMEHTOB CTPOEHUH aTOMOB METAJNIOB, METAJUIMYECKOU
A- u b-rpynn. CBS3U U METAJUIMYECKOU KPUCTAIIIMYECKOU
23. Menp. [unk. Tutan. Xpom. XKeneso, | pemérke. MimrocTpupoBars nmpumMepaMu
HUKEJIb, JIATHHA. CHOCOOBI MOJTYYEHUSI METAIUIOB.
24. CIu1aBbl METAIIOB. XapakTepu30BaTh XUMUYECKUE CBOMCTBA
25. Oxcupl U THIPOKCHIBI METAJIIOB. metamioB IA—IIA rpynm u amomnHus,
26. Ipaxmuueckas paboma Ne 2: COCTaBIISATh COOTBETCTBYIOLIUE YPABHEHUS




<<PGH_I€HI/IC BKCHepI/IMCHTaJIBHbIX
3a71a4 110 TeMe «MeTauib.

peaxmuii. OOBSACHATH 0COOCHHOCTH CTPOSHUS
ATOMOB XMUMHYECKHUX 31€MEHTOB b-rpymm
nepuoanudeckon cucrems! 1. . Menneneesa.
CocTaBiiTh ypaBHEHUS PEAKIIUA,
XapaKTEPU3YIOLIUX CBOMUCTBA MEH, ITUHKA,
TUTaHa, XpoMa, xene3a. [IpenckaspiBaTh
CBOMCTBA CILIaBa, 3HAsl €T0 COCTaB.
OOBACHATH, KAK U3MCHSIOTCS CBOMCTBA
OKCHJIOB Y THJIPOKCHJIOB METAJJIOB TIO
1epuoaaM U A-rpynmnam IepuoudecKon
Ta0uIEl. OOBSICHATH, KAK U3MEHSIIOTCS
CBOMCTBA OKCHJIOB U THAPOKCHJIOB
XUMHYECKOTO JIEMEHTA C MTOBBITIIEHUEM
CTETICHN OKHUCIICHHS €ro aToMa. 3anuChiBaTh
B MOJIEKYJIIPHOM U MOHHOM BHJIC YpaBHEHUS
XUMHUYECKUX PEAKIUHN, XapaKTePU3yIOIINX
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U
TUIPOKCHUIOB METAJIJIOB, a TAK)KE
AKCTIEPUMEHTAIIBHO JTOKA3bIBaTh HATMUNE
9THX CBOMCTB. Pacno3HaBaTh KaTHOHBI COJICH
C MMOMOIIBIO KAYE€CTBEHHBIX PEAKIIUH.

2. Hewmeramtsl (5 1)

217.

00630p HemeTaioB. CBOWCTBA H
NPUMEHEHHUE BaXKHEUIIINX
HEMETAJJIOB.

28.

OO611as XxapakTepuCTUKa OKCHUIOB
HEMETAJJIOB U
KHCIIOPOACOACPIKAIIUX KHCIIOT.
OKucauTeIbHbIE CBOMCTBA CEPHOU U
a30THOM KUCIIOT. Bogopoaubie
COEJIMHEHUS] HEMETAJUIOB.

29.

I'enetnueckas cBI3b
HCOPraHM4CCKUX U OPraHUuYCCKUX
BCIIICCTB.

30.

Ilpakxmuueckas paboma Ne 3:
«Perenune 3KCriepuMeHTalIbHbBIX
3a1a4 no Teme «HemeTamisoy.

31.

KonTpoabHnasi padora 2 1o teme:
«Heopranunyeckas XuMus».

XapakTepu3oBaTh 00IITHE CBOMCTBA
HEMETAJUIOB U Pa3bsCHATh UX HA OCHOBE
MIPEICTABICHHUI O CTPOCHUH aTOMa.
HaspiBaTh 007aCTH IPUMEHEHUS BaYKHEUIITUX
HEMETAJIOB. XapaKTepru30BaTh CBOMCTBA
BBICIINX OKCHJIOB HEMETAJUIOB U
KHCIJIOPOJICOACPHKAIIUX KUCIIOT, COCTABIISTh
YpaBHEHUSI COOTBETCTBYIOIINX PEAKLINI U
00BSCHATH UX B CBETE MPECTABICHUN 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLUUIX U AEKTPOJIUTUYECKON
qucconuanuu. CocTaBisATh YypaBHEHUS
peaKkLnii, XapaKTEPU3YIOIIUX
OKHUCIIUTEIBHBIE CBOMCTBA CEPHOM U A30THOM
KHUCJIOT. XapaKTepU30BaTh U3MEHEHUE
CBOWCTB JIETyYUX BOJOPOJIHBIX COCTMHEHUI
HEMETAJUIOB MO MEpUoay U A- rpymnmam
NEepUOANYECKON cucTeMbl. J0Ka3pIBaTh
B3aUMOCBS3b HEOPraHUYECKUX U
OpraHnyeckux coenuHeHuil. CocTaBisTh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
OTPAKAIOIIMX B3aUMOCBS3b HEOPraHUYECKUX
U OPTaHUYECKUX BEIECTB, OOBACHATh X Ha
OCHOBE

TCOpUn BHGKTpOHHTHqCCKOﬁ JUccomranuu 1
HpCIlCTaBJIGHI/Iﬁ 00 OKHCIIUTEIIBHO-
BOCCTAaHOBUTCJIbHBIX IIPOLCCCAX.
HpaKTI/I‘-ICCKI/I PAaCIIo3HaBaTb BCIICCTBA C




IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha
AHUOHBI.

Xumus v Ku3Hb (3 4)

32. XUMHS B IPOMBIIITIEHHOCTH. OOBACHATH HayuHbIE IPUHIUIIBI
[IpuHIMIBI XUMUYECKOTO IIPOM3BOJICTBA HA PUMEPE IIPOU3BOJICTBA
IIPOU3BOJICTBA. XUMHUKO- CEPHOU KUCIIOTHI.

TEXHOJIOTMYECKHUE TPUHIIUIIBI

MIPOMBIIIJIEHHOTO MOJIy4YEHUs [lepeuncnsTh NPUHIMIIBI XUMUYECKOTO
MeTajuioB. [Ipou3BOACTBO UyryHa U | IPOU3BOJICTBA, UCIOJIb3yEMbIE IIPU
CTAJIN. MOJIyYEHUH YyTYHA.

33. Xumus B ObITy. XUMHUYECKAs
MIPOMBIIIJIEHHOCTh M OKpYXKaromias CocTaBisTh ypaBHEHUSI XMMHUECKUX
cpena. peaKuurii, IPOTEKAOIIMNX IMPH IMOTYYCHUH

34. Nrorosslii ypok 1o kypcy xumuu 11 | 9yryHa u craim.

Kjacca.
CoOmronats paBuia 6e30macHoN paboThl CO
cpencTBamMu OBITOBOW XUMHH.

OOBACHATH MPUUUHBI XUMHUUYECKOTO
3arpsi3HEHUS BO3yXa, BOJOEMOB U MIOYB

Utoro 34 gaca.

Y4yedHo — MeTOANYECKHUI KOMILIIEKT.

[Iporpamma mpennaraercst st pabOThl MO HOBBIM ydyeOHHMKamM XxuMum aBTOpoB [.E.
Pymsutuca u @.I'. ®@enpamana, npomenmum skcneptudy PAH u PAO wu Bomenmum B
@OenepalibHbIil MepedyeHb Y4EeOHHKOB, PEKOMEHIOBAaHHBIX MMHHCTEPCTBOM OOpa3oBaHUS H
Hayku P® Kk wucrnonb3oBaHHI0 B 00pa3oBaTelbHOM mpolecce B 0O0Ie00pa3oBaTEIbHBIX
yupexaeHusx Ha 2014 — 2015 yaeOusIit To1.

1. Pym3utuc I'.E., ®enpaman @.I'., Xumus. 11 kinacc. — M.: IIpocsemenue, 2011

2. Pymsutuc I'.E., ®enpaman @.I"., Xumus. 10 kracc. — M.: IIpocBemenue, 2011

3. T'apa H.H. Xumusa. Ilporpammbl 0011e00pa3oBaTeNnbHbIX YUpexkaeHUd. — M.:
[Ipoceemienue, 2010

4. bpeiirep JL.M., baxenoa A.E., Xumus 8-11 knaccel. PazBepHyroe temaTuueckoe
iaHupoBanue 1o yueOnukam Pymsutuca I'.E., ®enpamana @.I'., Bonarorpan, Yuutens, 2009

5. Xumwuueckud osKcmepuMeHT B mkoje. 10 kmace:  yueOHO-METOIUYECKOe
noco6ue/O.C.I'abpusnsn, JL.IL.Barnuna.-M.: Ipoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocobue mist yuurteneil oOmieoOpa3oBaTembHBIX
yupexnaenuit / H.-H.I'apa (1 ap.).-M.: IIpocsemenue, 2009.-111 c.

7. Xumus: 11 kmace: meronudeckoe nocobue s yuurens/A.JO.I'pankosa.-M.: ACT,
2006.-158 c.

8. Xomuenko M.I'. CO0pHUK 3a/1au ¥ YIpaKHEHUH 110 XUMHH.

Jlono/IHUTeIbHAS JIUTEPATYPa AJs YUYMTeJs.

Hunaktuueckuit Marepuan mo xumuu st 10 — 11 kmaccoB: mocobue s
yuutens/A.M.Paneuxuii, B.I1.I opmikoBa, JI.H.Kpyrnukosa.-M.: IIpocsemienue, 1996. — 79 c.




1.

2.

Kontponeusie paborel mo xumuu B 10 — 11 xiaccax: mocobue i yduTens/
A.M.Panenxnii.-M.: IIpocsemenue, 2006.-96 c.

Hauana xumun. CoBpeMeHHBIH Kype Uit noctynatomux B BY3b1: yuebHoe nocodue st
BY3o0s/ H.E.Ky3pmenko, B.B.Epemun, B.A.IlonkoB.-9-¢ u3ganue, nepepaboTaHHOE U
nononHeHHoe.-M.: Dk3amen, 2005.-832 c.

Opranuyeckas XUMHUs B TeCTax, 3ajJadax U ynpaxHeHusx. 10 kmacc: yuebHoe mocobue
i obmeoOpasoBarenbHeix  yupexaenuit/  O.C.I'abpwansa,  W.I.Octpoymos,
E.E.OctpoymoBa. — 2-u3n., crepeotur.-M.: Ipoda, 2004.-400 c.
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