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MNOACHUTE/IbHAA 3ANMNCKA

Pabouas nporpamma no xumum gna 10 Knacca cocTaB/iieHa B COOTBETCTBUM C TPeBOBAHMAMM Cleayowmx
HOPMaTUBHbIX LLOKYMEHTOB:

o depnepamsHbIit 3ak0H «O06 0Opa3zoBannu B Poccuiickoit @eneparnu ot 29 nexadps 2012 roma Ne273 —
@3 (crateu 11, 12, 13, 30);
e OcHoBHOI1 oOpazoBarensHOM porpamMMel OO0 MBOY COILINe6 r. Bpsiacka;
e TlonoxkeHue o MopAaKe pa3padOTKH U yTBepkaeHus padbouux nporpamm B MBOY COILINe6 r.
bpsHxcka;
e Pa0ouas mporpamma y4uTess COCTaBICHA C YICTOM:
- IlpumepHOli OCHOBHOW 00pa30BaTEIHHOMN MPOrPaMMBI 001IIC00pa30BATEIBHBIX YIPEIKICHHUH.
Xumust. ['apa H.H. - M.: [Ipoceemenue, 2011.
- IIporpammsl Kk 3aBepILICHHOH MTpeaMeTHON TMHNH yueOHHKOB 1o xumuu ['.E Pymsuruc, @.I
OenpamaH. .- 12-e 3., mepepad. - M.: [Ipocsemenne, 2014.

Pabouasa nporpamma no XMMuM COCTaB/IeHa B COOTBETCTBUM C defepasibHbiM KOMMNOHEHTOM rOCyAapCTBEHHOIO
CTaHgapTa cpegHero (nonHoro) obuiero obpasosaHus (6a308bili yposeHsb), 0A06PEHHbIM COBMECTHbIM pelleHUeM
Konnermn MuHobpasosaHmsa Poccum v Mpesnamyma PAO ot 23.12.2003 r. No 21/12 v yTBEp»KAEHHBIM MPUKA3OM
MwuHob6pHayku PP ot 05.03.2004 r. Ne 1089 n npumepHol nporpammbl cpeaHero (nonHoro) obuwero obpasoBaHUA
(6azosvili yposeHsb) (ncbMmo [lenapTameHTa rocyaapCcTBEHHON NOAUTUKK B 0bpa3oBaHMM MuHobpHayku Poccum ot

07.07.2005r. Ne 03-1263).

3a ocHoBYy paboueit nporpammbl B3ATa NporpaMmma Kypca xumum ans 8-11 knaccos obuweobpa3oBaTesibHbIX
yupexxkaeHui (astop H.H.Mapa), pekomeHaoBaHHaa [enapTameHTOM 06pa3oBaTesbHbIX MPOrpaMm M CTaHOAPTOB
obuiero obpasoBaHuAs MuHucTepcTBa obpasoBaHusa PO, onybnukosaHHas usgatenbctBom «lMpocseweHne» B 2008
roay (Fapa H.H. Mporpammbl 0bLie0bpa3oBaTeNibHbIX yupeRaeHU. Xumusa.- M.: MpocseleHmne, 2008. -56¢.).

B paboueit nporpamMme HalW/M OTPANKEHUE LEeNM U 3a4a4M M3YYEeHUA XMMUKW Ha CTyneHu cpeaHero (MoaHoro)
obuiero obpasoBaHusa (6a308bIl ypoBeHb), U3NOMKEHHbIE B MOSACHUTENbHOW 3anucke lMpumepHOM nNporpammbl Mo
XUMUMU,

ﬂ,aHHblﬁ KYpPC y4auwmneca n3y4daroT nocne Kypca Xxumunnm ana 8-9 Knaccos, rae oHM NO3HAKOMMAUCH C BaXKHENLWNMM
XUMUNYECKUMU NOHATUAMU, HEOPraHNYeCKMMN U OpraHN4YeCKMMKM BelecTBamun, NpumeHAeMbiIMU B NMPOMbILLNEHHOCTU
n I'IOBCELI,HGBHOVI HKU3HMN.

Llenn n 3agaum nsyyeHma npeamera:

® OCBOEHHe 3HAHHUH O XMUMHYECKOW COCTaBIIIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpPa, BaKHEHIINX
XMMUYECKUX MOHATHAX, 3aKOHAX M TEOPHUSIX;

e OBJIa/IEHHE YMEHHSIMH TPUMEHSATH IIOJIy4€HHbIC 3HAHUS [UII OOBSICHEHHS Pa3HOOOPa3HBIX XHMHUYECKHX
SIBIICHUI M CBOWCTB BEIIECTB, OIEHKHA POJHM XHMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJOTMH W IOJy9eHHH HOBBIX
MaTepHuaos;

e pa3BUTHE ITO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B ITPOIIECCE CAMOCTOSATEIHHOTO
NpUoOpeTeHUs] XUMHYECKUX 3HAHWUH C MCHOJIB30BAaHMEM pPA3IMYHBIX HCTOYHUKOB HMH(GOpPMAalMu, B TOM 4YHCIE
KOMITBIOTEPHBIX;

e BOoCIMTaHHe YOCKICHHOCTH B IMO3UTUBHOM POJIM XMMHUH B JKU3HH COBPEMEHHOTO 00IecTBa, HEOOX0IUMOCTH
XMMHYECKH I'PaMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH cpee;

e IpUMeHeHHe MOJY4YeHHbIX 3HAHUN U YMeHMil [u1d 6e301acHOTO HCMOIb30BaHMS BEIIECTB M MAaTEPHUANIOB B
OBITY, CENBCKOM XO3SHCTBE M Ha TPOM3BOACTBE, pEIHICHHS NPAKTHYECKUX 337ad B MOBCCJHEBHOW JKW3HH,
MIPEAYNPEXICHNS IBICHUH, HAHOCAIINX BPe]] 3I0POBBIO YETIOBEKA U OKPYKAIOLIEH cpere.

JlanHast mporpamMma IpenycMarpuBaeT (OpPMHPOBAHHME Yy ydYalIMXcs OOIIeydeOHBIX YMEHHH M HAaBBIKOB,
YHHMBEPCAJIBHBIX CIIOCOOO0B IEATEIBPHOCTH M KJIIOYEBBIX KOMIIETCHIMH. B 3TOM HampaBiIeHHH NPHOPUTETAMH JUIS
y4eOHOTO0 IpeaMeTa «XUMHUS» B cTapIeil mKoje Ha 0a30BOM ypOBHE SBIISIOTCS:

¢  yMEHHE CaMOCTOSITEIbHO U MOTHUBUPOBAHHO OPraHU30BLIBAaTh CBOIO NO3HABATENIBHYIO JEATENbHOCTD
(OT MOCTaHOBKM IENH A0 MOJYICHHS U OIICHKH PE3yNIbTATa);
¢ ompezeNneHHe CYIHOCTHBIX XapaKTepPUCTUK U3y9aeMOro 00beKTa;
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YMEHHUE Pa3BEPHYTO 0OOCHOBHIBATH CYXJICHUS, TaBaTh OMPEICICHUS, IPUBOIUTH JIOKA3aTEeIbCTBA;
OLICHMBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUSI B OKpYXKalOIIeH cpene;

BBITIOJTHCHUE B TIPAKTUYCCKOH NIEATEIHHOCTH U MIOBCETHEBHOMN JKU3HU 3KOJIOTHICCKUX TPEOOBAHNUI;
UCIIOJIb30BAHUE MYJIBTUMEIMUHBIX DPECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTMH Uit 00pabOTKH,
rmepenadd, CUCTeMaTH3anud WHGOpMAIWW, cOo3MaHust 0a3 JaHHBIX, NPE3CHTAlMH pe3yIbTaTOB
T03HABATEILHOM U IPAKTHUECKOH IeSATETbHOCTH.

Ha ocHoBaHuu TpebosaHnit MocygapctBeHHOro ob6pasoBaTesibHOro ctaHgapTa 2004 r. B coaeprkaHum paboyeit

* & o o

Nporpammbl NpeanonaraeTcs Peann3oBaTh aKTyaslbHble B HACTOALLEE BPEMA KOMMETEHTHOCTHbIN, IMYHOCTHO-
OPVEHTUPOBAHHbIN, AEeATENbHOCTHbIN NOAXOAbl, KOTOPbIE ONPeAenatoT 3a4aum obyueHun:

- popmurpoBaHMe 3HaHNIMN OCHOB OPraHUYECKOM XMMUU - BaXKHENLINX PpaKTOB, MOHATUIA, 3aKOHOB 1 TEOPUIA, A3bIKA
HAYKW, [OCTYMNHbIX 0606LLEHMI MUPOBO33PEHYECKOTO XapaKTepa;

- pasBUTUE YMEHUIN HabtoAaTb M 06BACHATD XMMUYECKUE ABNEHUSA, COBNOAATL MPaBMAA TEXHMKN 6e30nacHOCTM Npu
paboTe c BellecTBaMM B XMMUYECKOM NabopaTopuu 1 B NOBCEAHEBHOW XKU3HW;

- pa3BUTUE MHTEPECA K OPraHUYECKON XMMUUN KaK BO3MOXKHOI 061acTh Byayluei NpakTUYecKol AesTeIbHOCTY;

- pPa3BUTUE MHTENNEKTYAIbHBIX CMOCOBHOCTEN M T'YMaHUCTUYECKMX KauecTB JIMYHOCTY;

- GOpMMPOBAHME IKOTOTMYECKOTO MbILLIEHNA, YOEKAEHHOCTU B HEOBXOAMMOCTU OXPaHbl OKPY»KatoLLEW cpeabl.
MnaHupyemble pe3ynbTaTbl M3yuyeHUs yde6HOro npegmera

3HaTb / NOHMMaTb:

® gadicHelue XumuiyecKkue NOHAMUA: XUMUUECKasi CBA3b, DIEKTPOOTPULATENbHOCTb,  YIJIEPOAHBIA CKENET,
(GyHKIMOHATBHAS TPy, H30MEPHS, TOMOJIOTHS;

® OCHOBHbIE 3AKOHbL Xumuu: COXpaHCHHA MacChl BEICCTB, IIOCTOSAHCTBA COCTaBa, Hepno;mqecxnﬁ 3aKOH,;
® OCHOBHbIE meopuu xXumuu: CTpoOCHUA OpraHu4CCKuX COC,Z[HHGHPIFI;

® gavicHelluue ewlecmea U Mamepuaivl: cepHas, CoJisiHas, a30THasg W YKCYCHasl KHCIIOTHI;, IIENI0OYM, METaH,
STHIICH, aIleTWJICH, OCH30I, 3TaHOII, KUPHI, MBLIa, TIFOK03a, caXapo3a, KpaxMal, KiIeTdaTka, OCIKH, HCKYCCTBCHHBIC U
CHHTETHUYECKHE BOJIOKHA, KAYU4yKH, TIACTMACCHI;

ymeTb:
. Ha3bI80Mb N3yYeHHbIe BELLECTBA MO «KTPUBUANBHON» UAN MEXKAYHAPOAHON HOMEHKAATYpE;
° onpeodename: BaJe€HTHOCTb U CTEMEHb OKMCAEHUA XMMUYECKMX 3/1EMEHTOB B OPraHUYECKMX COEANHEHUNAX, TUN

XMMUYECKOW CBA3U B OpraHM4YeCcKnx coeaunHeHunAxX, NpuHagnexXHoCTb BewecCTB K pa3/iMdHbIM  K/lacCaM
OpraHn4yeckKkmnx COEAMHGHMVI,‘

o Xapakmepu3loeamb: 06LLI,ME XUMn4yeCkme OCHOBHbIX KnaCCoB OpraHn4eCcKunx COEAMHEHM%; CcTpoeHune u
XMMUYECKME CBOMCTBA NU3y4YeHHbIX OpraHn4yecKunx COG,CI,MHEHVII‘;I;

[ 06bACHAMb: 33aBUCMMOCTb CBOMCTB BELLECTB OT WX COCTaBa W CTPOEHUA; NPUPOAY XMMUYECKON CBA3M B
OpraHMYyecKnx BeLecTBaX, 3aBUCMMOCTb CKOPOCTU XWMMWUYECKOW pPeakuuMnm U MNOJOXKEHUA XMMUYECKOro
paBHOBECUA OT Pa3/INYHbIX GaKTOPOB;

GLINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACTIO3HABAHUIO BAKHEHIINX OPraHWYECKHX BEIIECTB;

U npo6oOUmb CaMOCTOSTENBHBIN MOUCK XUMHUYECKOH MH(OPMAIMK C HCIOJIB30BAHUEM PA3IMYHBIX MCTOYHHKOB
(Hay4HO-TIONYJIAPHBIX ~W3JaHUHM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa); HCMOJIB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTHH JIsl 00pabOTKH M Tepelayn XMMHUYecKod MH(OpMAaluM W ee NpPEeICTaBICHUS B
pa3IuuHBIX (OpMax;

Mcnoab3oBaTh NpMobpeTeHHble 3HAHUA U YMEHUA B NPAKTMYECKON AEATENIbHOCTU U NOBCEAHEBHOMN KU3HU

ans:

° onpeaeneHmsa BO3MOMKHOCTM MPOTEKAHUA XMMMYECKMX NPEeBPaLLeHUA B Pas3/INUHbBIX YCAOBUAX U OLLEHKM KX
nocneacTsuit;

° 3KO/I0rMYECKM FPaMOTHOMO NOBEAEHMA B OKPY:KatoLLen cpese;

° OLEHKN BAMAHUA XMMUYECKOrO 3arpA3HEeHUA OKPYKalolel cpedbl Ha OpraHM3m 4YenoBeKa W Apyrue Xusble
OpraHusmbl;



6e3onacHoro 06paLIJ,eHVIﬂ C ropro4MMun U TOKCUYHbIMU BELLECTBAMM, l'Ia60paT0prIM 060pyp,OBaHVIeM;

KPUTUYECKOM OLLEHKMN LOCTOBEPHOCTU XMMMYECKON MHbOPMaLMM, NOCTYNatoLWein 13 pasHblX MCTOYHUKOB.

Mecrta yueOHOro npeamera B y4eOHOM ILIAHE
Mporpamma npegnonaraeT Ha M3yyeHne matepuana 70 yacoB B roa, 2 Yaca B Hegento (M3 pacyeta 35y4ebHbIx

Hefenb) nNo nporpamme (4 Yaca — pe3epBHOE BPeMs), U3 HUX: ANA NPOBEAEHMA KOHTPOAbHbIX paboT -5 uvacos,
NPaKTUYeCKUX paboT -6 4acos.
TemaTnyeckuit nnaH
Ne Tema Konuuectso Konuuectso B Tom uucne | B TOM uyucne
Yyacos no Yyacos Nno | NPaKTUYEeCKUx KOHTPOJIbHbIX
nn nporpamme pabouyeii pa6ort pa6ot
H.H.lapa nporpamme

1 Tema 1« TeopeTnueckue 4 4 - -
OCHOBbI OPraHUYECcKO XuMUMn»

2 Tema N22 « MpeaenbHblie 7 7 1 1
yrneBsogopoabl (aIKaHbl)»

3 Tema 3« HenpepenbHble 6 6 1 -
yrnesopopopabi»

4 Tema 4 « ApomaTtnueckue 4 4 - -
yrneesogopoabl (apeHbl)»

5 Tema 5 «MpupogHble 6 8 (6+2 u3 - 1
MUCTOYHMKM YI1EBOAOPOAOBY pesepsa)

6 Tema 6 «CnupTbl U peHoNbI» 6 6 - -

7 Tema 7 « Anbaernabl u 3 3 - -
KETOHbI»

8 Tema 8« Kap6oHoBble 6 7(6+ 1y wus 2 1
KUCNOTbI » pesepsa)

9 Tema 9 «CnoxHble 3dupbl. 3 3 - -
HKupbi»

10 | Tema 10. «Yrnesogbi» 7 7 1 -

11 | Tema 11 «KAMUHbI U 3 3 - -

dMUHOKUCNOTbI»




12 | Tema 12 «benkun» 4 4 - -

13 | Tema 13 «CuHTEeTUYECKME 7 8(7+1uwus 1 2
nonnmepbi» pesep.a)
Pe3epBHOe Bpemsa 4 4
Urtoro 70 70 6 5

CopeprKaHue yyebHoro npegmerta

Tema 1. TeopeTMyeckme OCHOBbl OpraHMYecKon Xumuu. 4 yaca

dopmunpoBaHMe OpraHMYeCKOM XMMUM KaK Hayku. OpraHnyeckue Belectsa. OpraHuyeckan xumna. Teopua cTpoeHus
opraHuyeckmx coeguHeHnii A.M.bytneposa. CTpyKTypHas nsomepus. HomeHknatypa. 3HaueHne TeOpMmM CTPOEHUA
OpraHNUYeCcKnX CoefUHEHUN.

DNEeKTPOHHAA NPUPOAA XMMUYECKNX cBA3el B OpraHnM4YecKmnx coegnHeHunAax. Cnocobbl pa3pbiBa cBA3ei B MONIeRynax
OopraHn4yeckKknx seLlecTB.

KI'IaCCMd)MKaLIMFI OpraHn4yecKux COG,CIMHEHVIIZ.

AemoHcTpauuu. 1. O3HakomNeHUe ¢ 0bpasLLamm OpraHMYECKUX BELLLECTB M maTepuanamu. 2. Mogenn monekyn
OpraHMYecKmMx BelecTs. 3. PacTBOPMMOCTb OpraHMYeCKMX BELEeCTB B BOAE M HEBOAHbIX PACTBOPUTENAX.

4. NnasneHune, 06yrnMBaHMe N rOpeHNEe OpraHUYeCKNX BELLECTB.
Yrnesogopogapl (25 yacos)
Tema 2. NpepenbHble yrnesogopoabl (afIkaHbl). 7 Yacos

DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME anKaHoB. fomonormyeckuin paa. HomeHknatypa un nsomepus.
dusnyecKme n XMMnYeckme CBOMCTBa asikaHOB. Peakuuu 3amelueHus. MonyyeHne n NpUMeHeHMe aKkaHoB.
LiuknoankaHbl. CTpoeHMe MOeKy, TOMONOrMYeckunin paa. HaxosxaeHue B npupoge. Pusnyeckme u xummnyeckue
CBOMCTBa.

AemoHcTpauun. 1. B3pbis cmecn metaHa ¢ Bo34yXom.2. OTHOLWEHME aNKAaHOB K KUC/I0TaM, LWeao4am, K pactsopy
nepmaHraHata Kaaua.

NabopaTtopHbie onbiTbl. 1. M3rotoBneHne mogenein MoseKyn yrnesog0pon08 M ranoreHonpPomu3BogHbIX.

Mpaktnueckas paboTa. KauectseHHoe onpeaeneHme yrneposa v BO4OPOAA B OPraHMYECKMX BeLLecTBax.
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PacueTHble 3agaun. PelieHre 33434 Ha HaXoXKaeHNe MONeKyNAPHON GOPMY bl OPraHMYECcKoro coeamMHeHMs No macce
(06bemy) npoayKTOB CropaHms.

Tema 3. HenpeaenbHble yrnesoaopoabl. 6 yacos

AnKeHbl. 9NeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEeHUe ankeHoB. fomonormyeckunin pag. HomeHknatypa. Msomepus.
XuMunyeckme CBOMCTBA: peaKLMn OKUCNEHUA, TPUCOeANHEHNA, noanmepusaumu. NMpasmno MapKoBHUKOBA.
MonyyeHne u npuMmeHeHne ankeHoB. AnKagmeHbl. CTpoeHue, CBOWCTBa, NpUMeHeHue. MPpUpoaHbIf KaydyK. ANKWUHbI.
9NeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEeHME aueTuneHa. fomonorn n nsomepbl. HomeHknatypa. dPusmyeckune un
XMMUYecKkue ceoicTaa. MNonyyeHue. NMpumeHeHwe.

DemoHcTpauun. 1.l opeHue smuaeHa. 2. B3aumodelicmeaue smuseHd ¢ pacmeopom nepmMaH2aHama Kaaus.3.

06pasysl noaUIMuseHa.

NabopaTtopHble onbITbl. 1. M3roToBNieHMe moaenei monekyn. 2.M3yyeHue ceolicme HamMypasabHO20 U

CUHMemu4eCcKoe0 Kay4yKos.

MpakTnyeckana paborta. MonyyeHWe 3TUIEHA U U3yUYEHUE ero CBOMCTB.
Tema 4. ApomaTtuyeckue yrnesoaopoapl (apeHbl). 4 yaca

ApeHbl. DNeKTPOHHOE U NPOCTPAHCTBEHHOE CTpoeHUue 6eH3ona. Mi3omepus n HomeHKnaTypa. Pusmnyeckune u
XMMMYeCKue coicTBa 6eH3ona. fomonorm 6eHsona. OcobeHHOCTM XMMUYECKUX CBOMCTB BeH30/1a Ha npumepe

Tonyona. FeHeTUYecKasn CBA3b apOMaTUHECKUX YI/1eBOA0POA0B C APYTMMM KNaccamm yrieso0pon08.

DemoHcTpaumu._ 1. beH301 Kak pacmeopumers, 20peHue 6eH301a.2. OmHoweHue 6eH30/1d K pacmeopy

nepmaH2aHama KanauA.3. OKucieHue mosayona.

Tema 5. MpupoaHbie UCTOYHUKU YrneBoaopoaos. 8 yacos

MpupogHbIi ras. MonyTHble HedTAHble rasbl. HedTb n HedTENpPOAYKTbI. PM3MYecKMe cBolicTBa. Cnocobbl
nepepaboTku. MeperoHKa. KpeKMHr TepMUYECKMIT U KaTaNIUTUYECKMA.

NabopaTtopHblie onbiTbl. 1. O3HakomAeHWe ¢ 06pa3Lamm NPoAYKTOB HedTenepepaboTKu.

PacuetHble 3aaaun. PelleHune 3a4a4 Ha onpeaeneHme MaccoBOM UAN 06 bEMHOM AO0NN BbiIXO4a NPOAYKTa peaKunn ot
TEeopeTn4YeCkn BO3MOXKHOTO.

Kucnopopcopep:kawme opraHMyeckue coeguHerusn (27 yacos)
Tema 6. CnupTbl U peHonbl. 6 yacos

OfHoaTOMHble NpegenbHble cnupTbl. CTpoeHMe Monekyn, pyHKLMOoHaNbHaA rpynna. M3omepua u HoOMeHKAaTypa.
BogopoaHas ceaA3b. CBoVicTBa aTaHO1a. PU3MONOrMUECKOe AeMCTBUE CMMPTOB Ha OpraHu3m Yyenoseka. MonyyeHue u
NpUMMeHeHue cnupToB. [eHeTnYecKan cBA3b NpesesbHbIX O4HOATOMHbIX CMMPTOB C YIEBOA0POAAMM.
MHoroaToMHble CNUPTbI. ITUAEHIAMKOAb, FAnuLepuH. CBOMCTBA, NPUMEHEHWE.

deHonbl. CTpoeHne moneKkynbl peHona. CBoncTea peHona. TOKCMYHOCTb peHona 1 ero coeguHeHuni. NpumeHeHne
deHona.

DOemoHctpauuun. 1. KonnyectseHHoe BblaeneHWe BOLOPOAA M3 3TMAOBOroO cnupTa. 2. Bsaumogeictene 3TMAOBOrO
cnupTta ¢ 6pomoBogoposom. 3. CpaBHEHME CBOMCTB CMMPTOB B FOMOJIOTMYECKOM pPsAAY: PAacTBOPUMOCTb B  BOJE,
ropeHue, B3aMmogencTemne ¢ Hatpuem. 4. BsaumogeincTeme rmuepmHa ¢ Hatpmem. 5.

NabopaTtopHble onbiTbl. 1. Peakumsa ravuepuHa ¢ rmapokenaom meam (2). 2. PacTBopeHue ranuepuHa B Boae, ero
TMrPOCKONUYHOCTb.



PacuyeTHble 3agaun. PelieHune 33434 N0 XMMUYECKUM YPABHEHMAM NPU YCIOBUM, YTO OAHO U3 PEarnpytoLLmMxX BELLECTB
[aHO B U30ObITKE.

Tema 7. Anbperngbl, KeToHbl. 3 yaca

Anbgernabl. CtpoeHne monekynbl popmanbaernaa. PyHKUMoHaNbHaA rpynna. M3omepua n HomeHKkNaTypa. CBoicTBa
anbgerngos. Popmanbaerng v auetanbgerng: noayvyeHme n npumeHeHme. AueToH — nNpeacTaBuTesb KETOHOB.
CtpoeHune monekynbl. [lpumeHeHune.

AemoHcTpauuu. 1. BsaumoaencTame aTaHaAA C aMMMUAYHbIM PACTBOPOM OKCuAa cepebpa v rmapoKCcuaom meam. 2.
PacTBopeHMe B aLeToHe PasNYHbIX OPraHMYECKMX BELLEeCTB.

NabopaTtopHblie onbiTbl. 1. [Tony4YeHne 3TaHaNA OKUCAEeHWEeM 3TaHoAa. 2. OKUCAeHMe STaHaNA aMMMUaUYHbIM PACTBOPOM
oKcuaa cepebpa 1 rMApoKCULOM meau.

Tema 8. Kap60oHoBble KUCNOTbI. 7 HacoB.

OAHOOCHOBHbIE NpeaenbHble KapboHoBbIE KMCNOTbl. CTpoeHue mosiekyn. PyHKLMoHanbHaA rpynna. Msomepusa un
HOMeHKNaTypa. CBOMCTBa KapOOHOBBIX KUCIOT. Peakums atepudurKaumm. NMonyyeHne KapboOHOBBIX KUCIOT U
npumeHeHune. KpaTkme cBeeHna 0 HenpeaeibHbIX KapboHOBbIX KUCNO0Tax. FeHeTnyYeckan cBA3b KapHOHOBbLIX KUC/IOT C
APYrMMM KNaccamm opraHnyeckmnx coeanHeHuin.

DOemoHctpayuu. 1. OTHOWEHME 0/1eMHOBOI KMCAOTbI K PacTBOPY NepmaHraHaTa Kaams.
NabopaTtopHblie onbiTbl. 1. Moay4eHNe YKCYCHOM KMCAOTbI U3 COM, OMbITbI C HEN.

MpakTnueckan pabota. 1. [TosyyeHue u ceolicmea KapboOHOBbIX KUucaom. 2. PeweHue aKcrnepumeHmasnbHelx 3a0a4 Ha
pacno3HasaHue opeaHUYecKux eeuecms.

Tema 9. CnoxkHble 3¢pupbl. upbl. 3 yaca

CnoxkHble adpupbl: CBOMCTBA, NONYYEHNE, MPUMEHEHME. UPbI, CTPOEHWE }KMPOB. Kupbl B npupoae. CBoncTaa.
MpumeHeHwue.

Motowme cpeacTsa. Mpasuna 6esonacHoro obpaLleHus co cpeacTsamu 6b6ITOBON XUMUM.

JNabopaTtopHbie onbiTbl. 1. PAaCTBOPMMOCTb KMPOB, A0Ka3aTENbCTBO UX HEMPeAe/IbHOrO XapaKTepa, OMbIIEHWNE }KUPOB.
2. CpaBHeHue cBoncTB Mbina u CMC. 3.3HakoMcTBO € 06pasLamm motoLLmx cpeacTs. 4.M3yyeHune nx coctaBa u
WMHCTPYKLUWNI NO NPUMEHEHMUIO.

Tema 10. Yrnesopgbl. 7 yacos

Fntokosa. CtpoeHne monekynbl. ONTuyeckas (3epkanbHan) nsomepusa. PrMsnyeckne CBOMCTBA M HaXOXAeHME B
npupoge. NpumeHeHne. PpyKTo3a — M30MEP FNHOKO3bl. XMMUUYECKME CBOMCTBA F1OKO3bl. MprMeHeHne. axaposa.
CTpoeHne monekynbl. CBOMCTBA, NPUMEHEHME.

Kpaxman 1 uennionosa — NnpeactaButenn npupoaHbIX Noanmepos. PUsnMyeckme n XMMUYeCcKue CBOMCTBA.
HaxoxaeHue B npupoge. MpumeHeHne. AueTaTHoe BOIOKHO.

AemoHcTpauun.

Na6opaTtopHbie onbiTbl. 1.B3aMmoaeincTemne pactsopa rioKosbl ¢ ruapokcngom megm (). 2.Bsaumopeiictene
I/IIOKO3bl C aMMMAYHbIM PACTBOPOM OKcuAa cepebpa. 3.B3anmopeictemne caxaposbl C TMAPOKCUAOM Kanbums.
4.Bsaumogenctame Kpaxmana c MogoM, TMAPOAN3 Kpaxmana. 5.03HakomaeHne ¢ obpasLamu NpUpoaHbIX U
WCKYCCTBEHHbIX BOJIOKOH.



MpaKTnyeckan pa60'ra. PeweHue aKcnepumeHmManbHbIX 30004 Ha rnosy4vyeHue U pacrno3HaeaHue opeaHuU4YecKux
sewecme.

A3oTcopepiKaliume opraHuueckue coegmHeHus (7 yacos)
Tema 11. AMMHbBI U aMUHOKUCAOTDbI. 3 Yaca

AMUHbI. CTpoeHune monekyn. AMuHorpynna. dusmndeckme n xumumyeckme cesonctea. CTpoeHne MoIEKY bl aHWUIMHA.
CsoicTBa aHWAUHA. NpumeHeHwe.

AMUHOKMCNOTbI. I30Mepuna u HomeHKnaTypa. CBoMCTBA. AMUHOKMCAOTbLI Kak aMdoTepHble opraHuyeckue
coeguHeHua. NpumeHeHue.

leHeTnYecKas cBA3b aMUHOKUC/IOT C APYrMMM KNacCamMu OPraHUYECKUX COeaNHEHUA.
Tema 12. benku. 4 yaca

Benku — npupogHble nonnmepsbl. CocTas v cTpoeHue. PUsnyeckne n xummnyeckme cBoiicTea. MNpespalleHuns 6enkos B
opraHusme. Ycnexu B U3y4eHUM 1 cMHTe3e 6e/IkoB. OHATME 06 a30TcoAepKaLLMX reTePOLUKINYECKMX COEANHEHMUAX.
MupnauH. Muppon. NMupumnamMHOBbLIE N NYPUHOBbIE OCHOBAHUA.

HyKNenHoBble KNCNOTbI: COCTaB, CTPOEHWE. MMUA M 340POBbe YesioBeka. JlekapcTsa. Mpobiembl, cBA3aHHbIE C
NPUMeHEeHUEM JIEKaPCTBEHHbIX MPenapaTos.

AemoHcTpauuun. 1. Okpacka TKaHM aHUAMHOBLIM KpacuTenem. 2. [lokasaTenbCTBa HaNN4MA d)yHKLIMOHaI'IbeIX rpynn B
pPacTBOpPax aMMUHOKNCNOT.

Na6opaTtopHble onbiTbl. 1. PacTBOpeHue u ocaxaeHue benkos. 2. [leHaTypauus 6enkos. 3. LiBeTHble peakuuun 6enKos..
BbicOKOMO/IeKYyNApPHble coeguHeHuUn (8 yacos)
Tema 13. CMHTeTUUYECKMe Nnonumepbl (8 uacos)

loHATWE O BbICOKOMONEKYNAPHbBIX coeanHeHnax. CTpoeHne moneky. CtepeoperyasapHoe 1 ctepeoHeperynapHoe
cTpoeHune. OCHOBHble MeToAbl CMHTE3a Nnonmepos. Knaccudpukauma nnactmacc. TepmonaacTyHble NOAUMEpDI.
NMonustuneH. NonnnponunneH. TepmonaacTMYHOCTb. TEPMOPEAKTUBHOCTb. MHTETUYECKMNE KaydyKu. CTpoeHue,
CBOMCTBA, MONYYEHUE U NPUMEHEHWNE. UHTETUYECKME BOIOKHA. KanpoH. J1aBcaH.

0606LweHMe 3HaHWI NO KypPCY OpraHnYeckom xumum. OpraHmyeckan XMmus, YeI0BEK U MPUPoaa.
DAemoHcTpaummn. O3HakomneHue ¢ 06pasLamm NPUPOLAHBIX U UCKYCCTBEHHbIX BOJIOKOH, Kay4yyKoOB.

NabopaTtopHbie onbiTbl. 1. Mi3yyeHue CBOWCTB TEPMONIACTUYHBIX MOANMEPOB. 2. M3yuyeHne CBOMCTB CUHTETUYECKUX
BOJIOKOH.

MpaKTnyeckan pa60'ra. PacnosHaBaHMe naacTmacc 1 BOJIOKOH.

PacyetHble 3aaaun. PelleHune pacyeTHbIX 3a4a4 Ha onpeaeneHne MaccoBol Unn ob6bemHolm A0/ BbIXOA4a NPOAYKTa
peaKkunn oT TeopeTn4eCKkn BO3MOXKHOrO.



TemaTuuyeckoe NIIAHUPOBAHUE

HomeHKnaTypa. 3HayeHne Teopun
CTPOEHUA OPraHNYECKUX COeANHEHUI.

n3omepos. MpaBuaa HanucaHus
CTPYKTYPHbIX GOopmy.

HasBaHuA BEeLLeCcTB no
HomeHKnaType UIOMAK.
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Tema 1. TeopeTnyeckme 0CHOBbl OpraHUYECKOU XUMUU 44,
< dopmunpoBaHmne opraHMYeCKOM XMMMU — | on | OpraHuyeckas xmumms. Ao Hbl 3HAMb:
T
- Kak Hayku. OpraHuyeckue BelecTsa. > B3anmocBA3b HeOpPraHMYecKknx ocobeHHOCTH cocTaBa U
OpraHunyeckaa xumusa. Teopus W OpraHUYecKnx BeLLecTB. CTPOEHMA OPraHNYecKnx
CTPOEHUA OpPraHNYECKNX COEAUHEHUI XMmunyeckoe CTpoeHMe KaK BELLEeCTB;
A.M.byTtneposa. nopAAoK coeguHEeHNA aTOMOB B
MosIeKynax. 3aBUCUMOCTb ¢ OCHOBHbIE MONOKEHNA
. Teopuun A.M.byTtneposa;
CBOWCTB BeLLecTs8 OT
e knaccubumKaumio
XMMMUYECKOTO CTPOEHMUS.
. OpraHnYecKkmnx BeLLecTs;
YrnepogHbii ckener. o MOHATUA KFOMONOM,
Pagukanbl. ®yHKUWOHA/bHAA «n3omep», «PyHKLMOHANbHAS
rpynna. Fomonornyeckuin paa. rpynna», «reomerpus
[omonoru. MONERYI».
AosmxHbl ymemes:
o CTpyKTypHasa nsomepus. — | > | NoHatue romo/1oroB "
x
(o]

® 10Ka3bIBaTb NOJIOXKEHUA
TEOPUWN Ha NpUMepax;

® COCTaB/ATb CTPYKTYpPHbIE
dbopmynbl M30MepoB U
romosIoros;

® yMeTb M306paxkaTb
NPOCTPaHCTBEHHbIE




g DNIeKTPOHHAA MPUPOAA XMMUYECKMUX —| 2| Curma - cenzm. KpatrocTs KOHOUIrypaLumm Mosiekyn
CcBA3eli B OPraHNYECKNX COeMHEHNAX. cBA3N. OpraHu4eckux BellecTs,
- ucxoaa us Tuna
Cnocobbl pa3pbliBa cBA3EN B INeKTPOOTPULATENBHOCTb. p A
rmbpuamnsaumu;
MOJIEKY1aX OPraHNYECKMX BELLECTB.
SHepruA ceAsn ® 3rOTaBANBATL MOAENN
H _ | monekyn opraHuyeckux
anpaBneHHOCTb KOBANGHTHOM | o0 nopit,
CBA3K. Mbpuamsauyma
opbuTanen atoma yrnepoaa.
< KnaccuduKkauma opraHM4eckmx — | > | MHoroo6pasue opraHuM4ecKkmx
x
N COeLMHEHWA. BewecTs. MpuHLumnbI
KnaccmouKaLmm BeLLecTs.
Tema 2. NpeaenbHble yrneBoaopoAabl (anKaHbi)7 u.
§ DIeKTPOHHOE M NPOCTPAHCTBEHHOE —| @| Napadurbi. InektporHoe AonxHel 3Hameo:
CTPOeHMe ankaHoB. [OMOAOrMYecKuin S| cTpoenue. Yrnepognbiii ckener.
e cocTaB CTpoeHue
paa. HomeHknatypa v nsomepus. Msomepua. HoMeHKnaTypa. , P |
dU3NYECKME N XUMUYECKME
Peakums nsomepusaumm. ceolicTea, cnocobs
nosyyeHms B nabopatopum v
MPOMBIWNEHHOCTH, 0b6acTy
NPUMEHEHUA aNIKaHOB.
o ®dusnyeckme n XMMmnYeckme CBOMCTBA o | > | Pusnueckue ceoiictea ankaHos. | AOMHCHbI ymems:
x
(o)
anKkaHoB. Peakuuu 3ameLleHusa.
CTpyKTypHasa nsomepums. ® 3anucbiBaTb CTPYKTYPHbIE
MpaBuia cMcTeMaTMUYECKOM bopmynbl monekyn ankawos
rOMOJIOrOB U U30MEPOB;
HOMEHKNATypbl.
® HasblBaTb BewEeCcTBa MC
cucTEMaTUYECKOM
OCHOBHble XMMUYeckue
. HOMeHKNaType;
CBOICTBa a/IKaHOB.
® XapaKTepu3oBaTb
a dU3NYECKME N XUMUYECKME
" O/ly4EHUNE M NPUMEHEHWE a/IKaHOB. — o
Q y P 2| Peakuma Biopua. OkTaHOBOE ceolicTea anKaHoB
uncno. 3anucbiBas YpPaBHEHWUs
COOTBETCTBYIOLIMX PEAKLMIA;
® 1CMO0/b30BaTb 3HaHUA
yMeHuA 6e3onacHorc
PeweHue 3a4ay Ha HaxoxaeHve obpaulerna  c - ropouMmy
< | >
I " 2| ANropuTM pelleHna pacyeTHbIX Bew|eCTBAMM.
MO/IeKYNAPHOI GOPMY bl 3a/ay Ha BbIBOA, GOPMY bl
OpraH14yeckoro coeanHeHus No macce BellecTBa N0 AaHHbIM aHan3a.
(06bemy) NpoayKTOB CropaHus.
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g LUnknoankaHbl. CTpoeHne mosiekyn, —| 2| UmuknonponaH (cocTas,
romosiormyeckun pag. HaxoxxaeHue B cBOIiCTBA).
npupoge. Pusnyeckme n xmmmyeckmne
CBOMCTBA.
g WHempykmasic no Tb. — g OnpegeneHune
= 3KCNepMMeHTasb-HbIM MyTeM
Mpakmuyeckas paboma Nel
HannunA B MONEKYNE
«KayecmeeHHoe onpedeneHue
BblAAHHOIO OPraHNYeCcKoro
yenepoda u 8000po0a 8 op2aHU4ecKUX
BeLLeCTBa aTOMapHbIX yrnepoaa
sewecmeax»
W BOZOpOAa.
S KoHTponbHaa paborta Nel no teme — E KOHTPO/Ib CTeneHm ycBoeHus
— «MpepenbHble yrnesoopoabi» yue6HOro maTepuana Tembl
Tema 3. Henpep,enbl-lble yrnesogopoabl 6u.
S AHQANU3 pe3ynbmamos KOHMpPOoabHoU —| | 3nektponHoe u AonxHel 3HAmMb: cocTtas
— pabomer Nel. § NPOCTPaHCTBEHHOE CTPOEHME CTpoeHne, ¢usnYeckne v
A 5 ankeHos. lomonoruyeckunin pag, | XMMu4eckue cBouncTea,
JIKEHbI. DNTIEKTPOHHOE U
HomeHknaTtypa. U3omepus: cnocobel  nonyyeHna
NPOCTPaHCTBEHHOE CTPOEHME .
I’ . YINepOAHOI Lenu, nonosxenns | /1abopatopun v
ankeHos. flomonornyeckuin paga,. .
N " KpaTHOM CBA3M, LUC, TPAHC — NPOMbILINEHHOCTM, 0bnacTy
OMeHKnaTypa. Msomepus.
nsomepua. NPUMEHEHUA HenpeaenbHbI)
yrneBo40poaos;
® cocTaB nsonpeHa,
byTagmMeHa M HaTypasbHOrC
XrMUyeckne CBOMCTBA: pPeaKkLmun Kay4yKa, Cnocobbi nony4eHus
o . —
g p 2| Mpasuno MapKoBHUKOBA. WsonpeHa M ByTagmeHa
— OKMC/IeHUSA, MPUCOeAMHEHMUS, PeaKumm: o6nacTm NPHMEHEHMs
nonumepusaumu. Mpasuno rMaporajaoreHMpoBaHue, KayyyKa 1 pe3uHbl;
MapkosHMKOBa. OKMCAeHWe, NoMMepu3aLLma, AomicHbl ymeme:
rMapVPOBaHUe, rMApPaTaLms.
® 3aMNUCbIBATb  CTPYKTYPHbIE
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B pA4Yy romonoros. BsaumHoe
B/INAHME aTOMOB B MOJIEeKy/ie
Tonyona.

MoHATME O ALOXMMUKATAX U UX
MCNO/1b30BaHUN B CEIbCKOM
xo3AicTBe ¢ cobaogeHmem
TpeboBaHWUIM OXpaHbl NPUPOAbI.

| MonyyeHve N NPUMEHEHUNE aNIKEHOB. > PeaKuMmn 3IMMUHUPOBaHNA: dopmynbl MOJIEKY/
3 HenpeaenbHbIX

AervapupoBaHus, YyrnesoL0poA0B, FTOMO/IONOB ¥

Aerngparauma, M30MEpOoB;

AervaporanoreHNpPoBaHus. ¢ HasblBaTb  BEWlECTBA NG
cUcTEMaTUYECKOM
HOMEHKNaType;
® XapaKTepusoBaTb

< UHcmpykmax no Tb, lpakmuyecKasa @ | MonydyeHue sTuneHa du3nYecKMe N XMMUYECKME
3 paboma Ne2 «[llony4yeHue smuseHa u > Aernapataumeii sTaHona. cBolicTBa HenpeaenbHbI>
usyJeHue e2o ceolicme» FopeHue sTaHona. OKUcneHne YIN€BOAOPOACE,  3anucbiBar
YpaBHEHWUsA COOTBETCTBYHOLLIN

3TaHO/1a NEPMAHraHaTOM peaKuyii;

Kanna. ® ICNO/b30BaTb  3HAHWUA
yMeHus 6e3onacHorc
obpalueHna c  ropoouMmy

g AnkagueHsbl. CTpoeHue, CIiOl‘;ICTBa, >| Anerosbie yraesogopoapi. BELLECTBAMMU;
- npumeHeHwe. NpUpPOAHBIM Kayuyk. ConpsaskeHHble cBA3N. M3onpeH.

CBoliCTBa HaTypaNbHOro 1

CMHTETUYECKOTO KayyyKa.

Pe3nHa. 360HuUT.

| ANKMHbI. DNEKTPOHHOE U >| ANKMHbI. IneKTPOHHOE 1
5 NPOCTPAHCTBEHHOE CTPOEHUE NPOCTPaHCTBEHHOE CTPOEHME
aueTuneHa. flomonoru 1 usomepsl. aueTuneHa.
HomeHKnaTtypa. Pusuueckue u
XUMUYeCcKue cBOUCTBaA. MonyueHue. Ffomonoru 1 nsomepsl.
MpumeHeHwne. HomeHknaTtypa.
Peakumna Kyueposa. Peakuymun
AVIMepu13aLmm, TPMMepr3aLmm.
Tema 4. ApomaTuyecKkue yrnesogopoabl 4u.
- ApeHbl. I/IeKTPOHHOE U n O/MH(HbI 3HAMb: COCTaB
§ HSOCTpaHCTBeEHoe CTpoeHune < Apomanmecie f‘l’ [0}
>| yrnesopopoabl. IneKTpoHHOe POEHUE, — pusmneckne v
6eH30na. Mi3omepusa n HomeHKnaTypa. CTPOEHME MONeKybI. XMMWYeCcKue CBOWCTBa
crnocobbl nosy4YeHus E
Ffomonoru 6eHsona, usomepus nabopaTtopuu v

NPOMbILLNEHHOCTH, obnacty
NMPpUMeEHEHNA apOoMaTU4eCKn)

YyrNeBo40pOAOB;
® TOKCMYECKOe BANAHME
6eH30a Ha OopraHu3N

YenoBEKA U XKUBOTHbIX.
AosicHobl ymeme:




dur3nyeckme n xMmuyeckme CBOMcTea

BbIXO4a NPOAYKTa peakunmn ot
TEOPETUYECKUN BOSMOXKHOTO.

3aaum

N | 2| Xumunyeckue ceoiicTea ® 3anucbiBaTb CTPYKTYPHbIE
4 6ensona. Gensona: peakumm 3amelermns | POPMY/bI MOJIERY/
(6pommpoBaHve, apoMaTUYECKUX
yrneBsof0poa0B, FOMOJ/IOFOB V
HUTPUPOBaHME), 30MepOB;
npucoeanHenna (8oaopoaa, e Has3blBaTb BewecTBa NG
xnopa). cucTemaTnyeckom
HOMEHKNAType;
| Fomonorn 6eHsona. OcobeHHoOCTH —| 3| Crpoenue u csoiictaa Tonyona. e XapaKTepus3oBaTb
Q XMMUYECKUX CBOMCTB BeH30/1a Ha bu3nyecke U XMMUYECKUE
npumepe Tonyona. cBoicTBa apoMaTUYECKM)
Yyr1€BOA0POAO0B, 3aMNMChiBas
YPaBHEHMA COOTBETCTBYHOLLW)
peakuuit;
® 1CMONb30BaTb 3HaHWUA v
yMeHuA 6e3onacHor¢
< [eHeTHYeCcKas CBA3b apPOMATUYECKUX | 2| FeHeTuueckan cBA3b MeKaY obpaweHna ¢ roproHMm
~ Yrn1eBofopoAos C APYrMMK Knaccamu KNACcCaMM YINEBOAOPOAOB. BELLECTBAMMU,;
yrneBon0poLoB.
CpaBHeHMe CTPOEHMUA U CBOMCTB
npeaenbHbIX, HenpeaenbHbIX 1
apoMaTUYeCKnX
yrneBsoA0poLoB.
Tema 5. MpupogHblie UICTOYHUKU YrNeBOo40pOAO0B 8u.
S MpupogHbIi ras. MonyTHble HedTAHbIE — g MpupoAHbIii ras. MomnyTHble AosmiuHbl 3Hamb: cocTas
~ rasbl. S| HedTAHbIe razbl. npupoaHoro rasa, HedTw,
yrns;
e cnocobbl nepepaboTku
N HedTb 1 HedTenpoayKTbl. Pusnyeckne =| 2| lasu HedTb Kak TONAMBO. CbIpbs;
Q csoictea. Cnocobbl nepepaboTku. AnbTepHaTUBHbIe BUADI ® 061aCTU NPUMEHEHUS
MeperoHkKa. Tonnvsa. MeperoHka HedTH, NpoAyKTOB NepepaboTku.
dpaKLmm HedTH, AosmxHbl ymemes:
AEeTOHaUMOHHAA CTOMKOCTb  UCMONBb30BATL  3HAHUA b
6€eH3MHa, OKTaHOBOE YNCAO. yMeHuA 6e30nacHOrC
obpallleHna C  roprYMMy
g KpeKuHr Teprv\w:ecmﬁ " | 2| KpekuHr n pudopmuHr. BELLECTBAMMU;
~N KaTaUTUYECKUN. ® MPUMEHATb 3YH npv
BbINMONHEHWUW TPEHUPOBOYHbI>
ynpa*KHeHWUN;
® pewaTb EEVERTY (
Npou3BOACTBEHHBIM
cofieprKaHuem.
< PeweHwue 3aga4 Ha onpeaeneHune —| 2| AnropuTm pelenma pacyeTHol
& MacCoBOW UM 06BEMHON A0AM
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OfHOaTOMHble Nnpee/bHble CIUPTDI.
CTpoeHune monekyn, GyHKUMOHaNbHAnA
rpynna. Msomepua n HomeHKnaTypa.

rpynnbi, NONAPHOCTb cBA3M O —
H. Fomonornyecknin pag,
npeaenbHbIX 04HOATOMHbIX
cnupToB. M3omepwma
yrnepoaHoro ckeneta u
NonoXxeHua GpyHKUMOHANbHOM
rpynnbl. CnMpTbl NepBUYHbIE,
BTOPWYHbIE, TPETUYHbIE.
HomeHKnaTypa cnmpToB.

H "
% leHeTUYecKan cBA3b MeXAay Knaccam | 2| lenetnyeckan caasb mexay
N yrnesoioposos. KNnaccamu yrnesoopozos.
CpaBHeHMe CTPOeHMA 1 CBOICTB
npeaenbHblX, HenpeaenbHbIX 1
apoMaTUYecKnx
yrneBog0poLoB.
| 0606weHUe u cucmemamusayus —| @ Cocras, cTpoeHHe, M30MepUs 1
N 3HaHUl no meme «HenpedesbHbie u > HOMEHKNATypa HenpeaenbHbIX
apomamuyecKkue yene8030p00biy. W apOMaTUUECKMX
YyrneBogopoaoB. XMMMyeckue
cBOMCTBA U cnocobbl
nony4yeHus.
IN 060buweHUe u cucmemamusayus —| @ Cocras, cTpoeHme, nsomepus n
X 3HaHUl no meme «HenpedesbHbie U > HOMEHKNATYpa HenpeaenbHbIX
apomamu4eckue y2neso090podel» W apOMaTUUECKMX
2/1€6000p00b1». YrNeBoopoAos. XMmmuyeckme
cBOMCTBA U cnocobbl
nony4yeHus.
§ KoHTponbHaa paborta Ne2 no teme | ®@| KoHTponb 3YH no Temam 3-5
N «HenpepaenbHble U apomaTuyeckme >
yrneBogopoabi»
Tema 6. CnupTtbl U peHoNbI 6u.
g AHQAAU3 pe3ynbmamos KOHMpPOosabHOU —| @ CnupTsl M deHonbl. ATomHOCTb AonxiHbl 3HaMb: NoHATUE OF
) pabomeoi No2. S| cnupToB. InekTpoHHoe OAHOATOMHbIX v
CTPOEHMe GYHKLMOHaNbHOM MHOTrOATOMHbIX cnupTax

dYHKUMOHANbHOW rpynne;

® CTpoeHue MONEKRYNbI
du3nYeCKMEe U XMMUYECKME
CBOWCTBa, cnocobb
nabopaTopHoro v
NPOMbILWNEHHOIO MONYYeHMUs
CNUpTOB, obnacty
NpUMeHeHus;

e cocTas, CTPOEHME
MONEKRYNbI deHona
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TOKCMYHOCTb dpeHoNa U ero
coeguHeHui. MpumeHeHne peHona.

S BoaopoaHas ceA3b. C?OVICTBa 3TaHona. | | > BosopoaHan CBA3b MEKAY
o ®dusmnonornyeckoe aeicreme CNpPToB MOJIeKyNaMU, BAMAHUE ee Ha
Ha OpraHu3m H4eNoBEKa. du3nuecKkme cBoiicTBa.
XMMUYecKkme cBoicTBa:
ropeHuve, oKUCNeHne a0
anbAernaos, B3aumoaeicrene
CO LEeNOYHBIMM MeTaNNaMM,
rasoreHoBoAopoAaMM,
KapbOHOBbIMM KUCNOTaMM.
An0BUTOCTb CANPTOB,
rybuTenbHoe Bo3aelcTBME Ha
OpraHu3m YyenoBeKa.
g MonyyeHmne 1 NPUMEHEHNe CNMPTOB. =| 2| Monyuerne cnnpros u3
” PeleHme 337a4 MO XMMUYECKUM npeAenbHbIX (Yepes
ypaBHEHMAM NP YC0BUM, YTO OAHO raNoreHoNpPON3BoAHbIE) 1
13 pearvnpyoLLmx BeLecTs 4aHOo B HenpeaenbHbIx
n3bbiTke. YINeBOA0POAOS.
MPOMBILLNEHHbI CUHTE3
MeTaHona.
% FeHeTUyecKan cBA3b NpeaesbHbIX ~| 2| PeweHue cxem npespatueHmii,
™ 0[1HOaTOMHbIX CMPTOB C [10Ka3bIBAOLLMX
yrnesoAopoaamu. CylLLecTBOBaHME reHeTMYeCKOM
CBA3N MeXay cnuptamu u YB.
o) MHoroaTomHble cAnpTbI. | 2| ITMUNEeHTIMKONb M TNLIEPUH KaK
5 3TuneHrnuKkonb, runuepuH. CBONCTBa, NpesCTaBNUTENN MHOTOaTOMHBIX
NMPUMEHEHMKE. cnnpToB. OcobeHHOCTU nX
XMMUYECKUX CBOMCTB,
NpaKTUYeCcKoe UCMONb30BaHMe
§ deHonbl. CTpf)EHMe MOAEKy bl ~| 2| deHonbi. CTpoenne, oTanume
™ ¢deHona. CeolicTBa peHona.

Mo CTPOEHUIO OT
apoMaTUYECKMUX CNUPTOB.
dur3nyeckmne cBomcTaa.
XMMuyecKkme cBOMCTBA:
B3aMMOZENCTBME C HAaTPUEM,
wenoybto, 6pomom. BsammHoe
B/WAHME aTOMOB B MOJIEKY/IE.
Cnocobbl 0xpaHbl OKpy:KatoLwen
cpesbl OT NPOMbILINEHHbIX
0TX04,08, coAepaWwmx deHon.

HeKoTopble cnocobb
noayyeHus, obnacty
npumeHeHus;

AosxiHobl ymeme:

® COCTaB/ATb CTPYKTYPHbIE

dopmynbl N3omMepoB v
Ha3blBaTb nx nc
cucTemaTuMyeckoi
HOMEHKNaType;

e XxapaKtepusosaTb
du3nYecKMe N XMMUYECKME
cBoiCTBa O HOATOMHbl)
CNUPTOB M MHOTOATOMHbIX HZ
npumepe ruuepuHa;

® MCMONb30BaTb 3HAHWUA A5
OLEHKW BAUAHUNA aNKOrONA He
OpraHu3m 4enoBeKa;

e xapaKrepusoBaTb
du3nYecKMe N XMMUYECKME
cBOWcCTBa ¢peHoNa;

Tema 7. Anbaernabl U KETOHbI 34,
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BOAOPOAHOI0 aToMa.
OCHOBHOCTb KMCAOT.
Fomonornyeckuii pag,
npesgenbHbIX O4HOOCHOBHbIX
Kucnot. HomeHknatypa.

g Anbaernabl. CTpoeHne MOoNeKy bl —| @| Anbgeruapi. CtpoeHme AomiHbl  3HAMb:  COCTaE
o dopmanbaernaa. PyHKUMOHaNbHAA S| anvaernaos, dyHKkumMoHanbHas | 37bAGTUA0B M KETOHOE
rpynna. Msomepusa 1 HOMeHKNaTypa. rpynna, ee 3NeKTPOHHOe (cxopcTBO n oTNMume)
cTpoeHme, 0cobeHHOCTH NOHATME O KapbOHWIbHOV
[BOINHOMN CBA3MN. rpynne;
Fomonornyeckuin pag,
e ¢un3nyeckue v
anbaernpos. HomeHknatypa. o
XUMUYECcKne CBOMCTBA
Coon ® cnocobbl 1abopaTopHOro v
~ BoOWcTBa anbaernaos. Popmanbaerv — o .
N ACTNA P ASA 2| Xumnyeckue ceoicTsa: MPOMBILIJIEHHOTO MOJTYYeHNs
) W aueTanbaerma: noayyeHume u OKMCNEHME, NPUCOeaMHEHME aNbaernaos, o6nacTy
npUMeHeHune. BOAOpOAA. NPUMEHEHMUA.
AosmxHbl ymemes:
MonyyeHune anbaerngos
OKMCNEHUEM CMNPTOB. ® COCTaBNATb  CTPYKTYPHbIE
MonyyeHune yKcycHoro bopmybl nsomepos v
anbgernga rmapataunen HasbiBatb X ne
AETVIAA TMApaTal cMcTemaTUyYecKom
aueTMneHa U KaTaIUTUYECKUM HOMEHKAATYpe;
OKMC/IEHMEM 3TUNIEHA. e xapaKTepu3oBaTb
MpumeHeHMe mypaBbMHOTO U dU3nYeCKne N XMMUYECKME
YKCYCHOTO anbaernaos. CBOICTBA aNbAerngos;
g AueToH — NpeaCcTaBUTENIb KETOHOB. —| 2| CTpoeHue keToHOB.
5] CtpoeHune monekynbl. MpumeHeHue. HomeHknaTypa. OcobeHHOCTH
pPeaKunn OKUCTEeHUS.
MonyyeHne KeTOHOB
OKMC/IEHNEM BTOPUYHbIX
CNUPTOB. ALETOH — BaXKHEeNLWni
NpeacTaBUTE b KETOHOB, ero
NPaKTUYECKOoe NUCNO/Ib30BaHUe
Tema 8. KapboHoBble KUCNOTbI 74
o OAHOOCHOBHbIE NpeaenbHble —| @| CrpoeHue Kap6OHOBBIX KUCAOT. AonxHbl 3HaM®:
[¢))
2] KapboHoBble KncnoTbl. CTpoeHune S| 3nekTpoHHoe cTpoeHme .
® cocTaB KapbOHOBbI)
Mmonekyn. PyHKUMOHaNbHAA rpynna. KapBOKCUABHOI FpynNbI, P
KUCAOT;
M3omepura u HOMeHKNaTypa. !
06bACHEHME NOABUKHOCTH e NOHATUE ]

KapboKcuabHoM rpynne;
® HaxoXAeHue B Npuposae v

obnactu NPUMEHEHUS
KMCNOT;

e ¢ur3nyeckue v
XUMUYECcKne CBOMCTBA,
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KEeTOHbI», « KapsOHOBble KUCNOTbI»

CBolicTBa KapbOHOBbIX KNCAOT. o .
g P | 2| XvMmunueckue cBoincTBa:
< Peakuua atepudumkaumn. MonyyeHne B3aMMOAeNCTBME C
KapbOHOBbIX KUC/IOT U MPUMEHEHME. HEKOTOPLIMW MeTanNamm
7
KpaTkue cBefieHMA 0 HenpeaebHbIX LeN0YaMM, CIMpTamu
, .
KapBOoHOBbIX KMCOTaX. M3MeHeHUe cuAbl KUCNOT Nog,
BAVAHMEM 3aMecTUTeNen B
YyrneBoA0poLHOM pajuKane.
OcobeHHOCTU MypaBbUHOM
KMCNOTbI. BaxkHelwune
npeacTaBuTeNn KapboOHOBbIX
KMCNOT.
MpumeHeHMe KUCNoT B
HAapPOAHOM X03AMICTBE.
g UHcmpyKkmaxc no Tb. lpakmuyecKas —| ®@| NabopatopHbiit cnocob
< paboma Ne3 «[lonyyeHue u ceolicmsa > NONYYEHMS YKCYCHOI KMCAOTI
Kapb0oHOB8bIX KUC/10M» U3 aueTara.
§ leHeTnYecKan cBA3b KApPOOHOBbLIX —| 2| Nonyuenme kucnor
< KMC/OT C A PYrMMM Knaccamu OKMCNIEHMEM aNlbAerna0B,
OPraHUYeCKUX COeaUHEHNN. CUPTOB, NpeaenbHbIX
yrn1eBOA0POA0B.
B3anMmocBA3b romonornyeckmx
pALoB.
g UHcmpyKkmaxc o Tb. lpakmuyecKas — E JKCNepUMeHTabHOE
< paboma No4 «Pewerue [lOKa3aTeNbCTBO HaNNuMNA
3KCrepuMeHManbHLIX 30004 Ha OnpeAeneHHOro 0praHUYecKoro
pacnosHasaHue op2aHUYeCKUX BeLecTBa C NOMOLLbIO
sewjecms» KauecTBeHHbIX peaKkLuil.
§ 0606buweHue u cucmemamusayus — g CTpoeHue, usomepus,
=~ 3HaHUU o meme XMMUYECKUe CBOICTBA U
«Kucnopodcodepsawue cnocobbl Noy4eHUA CrUPTOB,
op2aHUYecKue coeduHeHUsa» beHONO0B, aNbAErMA0B 1
)
KapbOHOBbLIX KMCNOT.
S KoHTponbHas pabota N23 no temam | @| KoHTponb 3YH no Temam 6-8
< «CnupTbl U peHoNbI», «Anbaerngbl, >

cnocobbl 1abopaTopHOro v
NPOMbILNEHHOTO MNOJYYEHUS
KMCNOT.

AosxiHobl ymeme:

® COCTaB/ATb CTPYKTYPHbIE

dopmynbl N3omMepoB v
Ha3blBaTb nx nc
cucTemaTuMyeckoi
HOMEHKNaType;

® XapaKTepusosaTb
dusMUeCcKMe U XMMUYECKME
CBOWCTBA KMC/OT;
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Tema 9. CnokHble a¢pupbl. upbl 3u.

g AHAnU3 pe3ynbsmamos KOHMPOAbHOU —| | CrpoeHme cokHbIX 3¢p1POB. JomicHbl 3Hame:
< pabomer Ne3. S| 06patTMmocTb peakuymm
e cocTaB Z CTPOEHMUE
. aTepuduKauuu. frmaponmns )
CnoxHble apupsbl: CBOMCTBA, ® CNIOXHbIX 3$UPOB;
CNOKHbIX 3GUPOB.
noayyYeHmne, NPUMeHeHue. ® HaXoXAeHue B MPUPOAE v
MpaKTUYecKoe UCNONb30BAHME. | 06nacTM NPUMEHEHWSA KUPOE
" 3punpos;
o  ¢dusmnyeckmne v
XUMUYECKne cBolicTBa
cnocobbl  nlabopaTopHOro v
o Hupbl, cTpoeHne Xupos. Kupbl B | 2| upbl Kak cNOXKHbIE 3GUPbI MPOMBIWNEHHOTO  NONy4eH!s
~ o KMUPOB U 3p1pOoB;
< npupoge. CsoicTea. MpumeHeHue. FAMLEPHHA M KapBOHOBbIX P dupos;
AosmxHbl ymemes:
KuncnoT. *upbl B npupoae, ux
ceoucTea. MpespalueHna ® COCTaB/iATb CTPYKTYPHbIE
KMPOB NULLY B OpraHu3me. bopmysbl N30MepoB v
MMApoNu3 1 rapupoBaHne Ha3bIBaTb nx nc
KUPOB B TEXHUKE, MPOAYKTbI CUCTEMATUHECKOU
HOMEHKNaType;
nepepaboTKM KUPOB.
®  XapaKTepu3oBaTb
M3NYECKME U  XUMUYECKUE
@ Morowpue cpeactsa. lpasuna | 2| Motowwme cpescrsa. Mpasuna ¢ y
o 6 6 x CBOWCTBA CNOXKHbIX 3GUPOB;
< e3onacHoro obpatleHus co
- 6e3onacHoro obpalyeHuna co e npumensts 3YH  npy
CPEACTBAMY BLITOBO XMMMM. CPeACTBaMM BbITOBOM XMMMU. | BLINONHEHWM TPEHUPOBOUHbI)
YNpPa*KHEHWU;
® COCTaBNATb  YpPaBHEHWUs
peakunu sTepudukalmm;
® COCTaBAATb CTPYKTYPHbIE
dopmynbl XKUPOB;
® COCTaBNATb  YpaBHEHWUs
peakumit nony4yeHus v
rMAPON3a XKMUPOB.
Tema 10. Yrnesopabi 7u.
g Fnioko3a. CTpoeHWe MONEKRYbI. —| 2| Knaccudmrauma JoaxHel 3HamMb: coctaB v
< OnTtuyeckas (3epkanbHas) Msomepus. S| yrnesonos.Caxapa. KnaccuduKaLmio yrnesoaos;
dur3nyecKme CBOWCTBA N HaXoXaeHWe MoHocaxapuapl. BposkeHue.
e cocTaB U3nYeckme v
8 npupoae. MNpumeHeHue. PpykTo3a — Fntokosa. CTpoOEHME [HOKO3bI. ;0 N
W30Mep FIoKO3bI XUMUYECKne CBOICTBa,
' Buonorudeckan ponb nonyyeHne U NPUMEHEHHE
yrnesofoB. ®oTocuHTES. FNIOKO3bI;
e coctaB, ¢usMUeckne v
XUMUYECKne CBOICTBa,
NnosydYeHne U MNPUMEHEHMUE
~ XUMUYecKne CBOWMCTBA INHOKO3bI. —|  >| Xumunueckue ceoiicTea caxaposbl;
= x e cocTaB, duanyeckne v
i MpumereHme. rNoKo3bl. OCHOBHble 061acTy o
: XUMUYECKne CBOWCTBa
NPUMEHEHNA T/IIOKO3blI. NoNy4YeHNne ©n MNPUMEHEHMUE

KpaXmana 1 uennono3bl;
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Caxaposa. CTpoeHue monekynbl.

g 3 —| 2| Caxaposa. Pusnyeckue
0 CBoicTBa, NPUMEHEHMe. CBOWCTBA U HaxOMAeHMe B
npupoge. Xumuyeckune
cBoOlcTBa: obpa3oBaHue
caxaparos, rMaponus.
Xumuueckune npoueccel
Nosy4eHUA caxaposbl U3
NPUPOLHbIX UCTOYHWUKOB.
§ Kpaxman — npeactaButens NPUPOAHbLIX | —i >| Kpaxman. CtpoeHue
0 nonumepos. Pusmyeckue u MaKPOMOEKY U3 3BeHbEB
XMMUYECKMe cBOMCTBA. HaxoxaeHune B [AIOKO3bL. XMMUUYEecKue
npupoge. MNpumeHerue. CBOICTBA: peaKLma C 1oA0Mm,
rmaponus. NpespaleHna
Kpaxmana nuLy B opraHusme.
FnukoreH.
) Llenntonosa — npeacrasutesnb =2 Llenntonosa. CrpoeHue
A NPUPOAHbIX NoNMmepos. Pusnyeckune MaKpOMOIEKY/ U3 3BEHbLEB
M XMMUYecKune cBolicTBa. HaxoxaeHune rNOKO3bl. XUMUYECKMe
B npupoge. NMNpumeHeHue. AuetatHoe CBOWCTBA: TMAPONN3,
BOJIOKHO. obpasoBaHMe CNOXKHbIX
a¢upos. MNpumeHeHue
Lennono3bl n ee
NPOU3BOAHbDIX.
§ Wuempykmadie no Tb. Mpakmuyeckas — g JKCNEepPUMEHTaIbHOM
0 paboma No5 «Peweriue AOKa3aTe/IbCTBO HaMUNA
KCnepumeHmManbHuIX 30004 Ha onpeAeneHHOro opraHYeckoro
rnosy4yeHue U pacrno3HasaHue BeLLEeCTBa C MOMOLLbIO
OpeaHuU4ecKux eewecme KauyeCTBEHHbIX PeaKLyii.
S O606I.Ii,eHVIe M cuctemaTmsauma — § CocTas, cTpoeHMe 1
0 3HaHWI No Teme «Yrnesoapl» XUMMUYECKME CBOMCTBA

FMHOKO3bl, CaXapo3bl, Kpaxmania
M Uennono3bl.

AosmHbl ymemes:

® XapaKTepu3osaTb
XUMmnyeckme CBOWCTBE
Ba*KHEMLWNX yrnesoaos,;

® COCTaBMATb  YypaBHEHMUE
peakumu  ruaponusa E
obuwem Buae;

e  [0Ka3blBaTb
6uonormyeckoe 3HaYeHMUeE
yrnesoaos;

Tema 11. AMUHbI UK aMUHOKUCNOTbI 3u.
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o AmuHbl. CTpoeHne monekyn. | @ CTpoeHWe aM1HOB. AdosmxHbl  3HAMGL:  CcOCTaB
A AmuHorpynna. Pusmnyeckue u S | AMMHOrpynna, ee 3/1eKTPOHHOe cnocobbl nosnyyeHua v
XMMUYecKme ceoiicTea. CTpoeHne CTpoeHMe. AMUHbI KaK obnactu NPUMEHEHUS
MoJIeKy bl aHUAMHa. CBOMCTBa OpraHW4YeckMe OCHOBaHWMA, aMWHOB;
aHunuHa. NpumeHeHue. B3aMMOZENCTBME C BOAON U
KUCAOTamMu. AHUAWH, ero ® 0COGEHHOCTU CTPOeHMA ¥
CBOMCTB aHWAMHA Kak
CTPOEHUE, NPUYMHBI
. apoOMaTMYeCcKoro aMmnHa;
ocnabneHna OCHOBHbIX CBOWCTB
e cocTaB AMUHOKMCNOT
B CPaBHEHWN C aMUHamm bUBUUECKME U XUMUYECKME
npegenbHoro paa. lMonyyeHne | cgoiicta, HaxowaeHue E
aHW/NHA M3 HUTpPODOEeH30/1a npupoae;
(peakumsa 3uHMHA), 3HauyeHne B | AomicHbl ymemo:
pPa3BUTMM OPraHUYECKOro
® COCTaBAATb CTPYKTYPHbIE
CUHTe3a. PYKTYP
bopmynbl MONeKkyn un Aasartt
um Ha3BaHuA nc

~ AMUHOKMCNOTBI. M30oMepus m — | > | CTpoeHne aMUHOKUCNOT, UX .

N Coor < N CUCTEMATUYECKOM
HOoMmeHKnaTypa. CBoicTBa. M3nYecKne CBOMCTBA.

0 vp ¢ HOMEHKNATYpe;
AMUHOKMCNOTbI Kak amdoTepHble N3omepura aMmUMHOKUCAOT. o  XapaKTepu3oBaTb
OpraHUYecKkme coeanHEHUA. AMMUHOKMCNOTBI KaK cBOCTBA aMUHOB E
MpumeHeHue. amooTepHble opraHuyeckue CpaBHEHUU C aMMUAKOM;

coegnHeHunAa. CnHTE3 NnenTnaos, | ® XapaKTepunsosaTb
nx cTpoeHme. bronormnyeckoe dusnyecKne M XUMUYECKME
CBOMCTBA aMUHOKUCAOT;
3HayeHue !
G-aMWHOKUCAOT.
H MHOKM
g leHeTUYecKan cBA3b aMUHOKUCAOT C —| 2| B3aMMOCBA3b FOMONIOrMUECKMX
gl APYTVIMU KNaccamu OpraHNYecknx PALOB.
CoeMHEeHUN.
Tema 12. benku 4u.
§ Benkun — npupogHblie Nonmepsbl. —| @| Benku Kak 61ONOAUMEPI. AomiHbl  3HAMbL:  COCTaE
g} CocTaB 1 CTpoeHue. S | OCHOBHbIE aMUHOKMC/IOTbI, 6enKoB, CTPYKTYpbl 6enKoB
o6pasyiowme 6enKu. NOHATUE O AeHaTypaunum;
MepBKYHasn, BTOPUYHAA U
e obume noHATue of
TPeTUYHaA CTPYKTypa.
asoTcoAeprKalLmx
reTepoLMKANYECKUX

Q| Pusnyeckme n xummnieckme CBOACTBA. | 2| CsoiicTea 6enkos: rMaponus, COeANHEHNUAX;

o

(=] npeBpalJ.I,EHMﬂ 6enkoB B OopraHuame. AeHaTypauma, UBeTHble e 0 npo6[|eN\ax’ CBA3aHHDbIX (
Ycnexu B U3y4eHUM 1 cuHTe3e 6enKos. peakuuu. MpespaLLeHns npumeHeHnem

JIeKapPCTBEHHbIX MPEenapaTos.
6€e/1KOB NULLM B OpraHM3me.

ymerom:
Ycnexu B U3y4eHUM CTPOEHUA U

® COCTaBAATb YpPaBHEHWs
CUHTe3e 6enKoB. N

peakuni 06pa3oBaHus
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MoHsaTne 06 a3oTcogepxawmnx

I'IpOCTeVILIJVIX annentnaos v

CuHTeTU4YeCcKMe BONOKHA. KanpoH.
JlaBcaH.

BOJIOKOH. KayuyKu.

Mpobnembl fanbHelwero
COBEpLIEHCTBOBaHMA
NOJMMEPHbIX MaTePMANoB

o — | > | AsoTcogepalme
S <
© reTepouMKINYECKMX COeaUHEHUAX. reTepoumKnmnyeckune X rmaponunsa;
MupnamH. Nuppon. MMpPMMUANHOBbIE coefMHeHus. ¢ NPOBOAUTL  KaYECTBEHHDIE
eaKUMM ANa pacno3HaBaHUs
U MYPUHOBbIE OCHOBaHMA. peakun AnA p
6enkos.
HyKNeMHOBbIE KUCNOTbI: COCTaB,
cTpoeHue.
§ XUMUWA 1 340POBbE YEN0BEKA. ~| 2| Nekapcrsa, depmenTsl,
© Nekapctea. Mpob6nembl, cBA3aHHbIE C BUTaMUHbI. MpoGaemb
. ’
NPUMEHEHNEM NeKapCTBEHHbIX CBA3AHHbIE C IPUMEHEHNEM
npenaparos. NleKapCTBEHHbIX NpenapaTos,
NPUBbLIKAHNEM K HAM.
Tema 13. CuHTeTMYECKME nonanmepbl 8u.
% MOHATME O BbICOKOMOEKYAPHbIX ~| @ Moromep. CrpyKTypHOe 38eHO. JO0MHHbI 3HAMBb: OCHOBHBIE
© coeauHeHuax. CTpoeHne MoeKy. S| crenenb nonumepusaumn. NOHATMA XUMUY
CTepeoperynspHoe u MoneKynapHble 1 BbICOKOMOEKYNAPHbIX
CTepeoHeperynsapHoe CTpoeHue. NPOCTPAaHCTBEHHbIE NOAUMEpbI. | COBAVHEHMI;
OCHOBHble MeToApl CUHTE3a MexaHuuecKas NPOUHOCTb
. e obnactm NPUMEHEHUs
noNMMepOB.. HeliNI0Ha, KanpoHa.
BbICOKOMONEKYNAPHbIX
MpumeHerne BMC COEAMHEHMIT Ha OCHOBaHMY
NX CBOWCTB.
AosmHbl ymemes:
N Knaccudukauma nnactmacc. —|  >| O6wan xapakrepucrika ® XapakTepunsosaTtb
5 NONUMEPbI C TOYKM 3PEHMUs
o TepMonnacTUyHble NoANMEpbI. T T | ;
I . nnactmacc. TePMOMAIACTUNHBIE | (e b o
AnsTUNEH. MonmnponuaeH.
P ¥ TEPMOPEAKTMBHbIE e cOCTaBAATb ypaBHeHMUs
TepMOI'II'IaCTMLlHOCTb. naacTmaccol. TemnepaTypsl peaKU‘M[Z noanmepusauum v
TepmopeakTMBHOCTb. KMMNEHUA 1 NNaBNeHuA. NONMKOHAEHCaLNK;
3KCMEePUMEHTaNbHO
pacnosHaBaTb NAacTMacchl V
BOJIOKHA
g CuHTeTUYecKMe Kaydyku. CTpoeHue, ~| 2| OBwan xapakTepuctmka
© CBOICTBA, NONYYEHME U NPUMEHEHNE.
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WHempykmac no Tb. lMpakmuyeckas — JKCNepUMEHTabHOE

paboma Ne6 «PacnosHasaHue pacno3HaBaHWe NNacTMacc 1

na1acmMmacc U 60/10KOH» BOJIOKOH B 1abOpaToOpHbIX

YCnoBuAax

66/4
V33

KoHTponbHas pabota N24 no temam — KoHTponb 3YH no Temam

67/5
¥y33

«CnoxHble apupbl. XKupbi»,
«Yrnesoabl», «A3oTcogepKaiime
opraHuyecKkue coeuHEeHUA»

AHanu3 pesynbmamos KOHmpOﬂbHOlj — ANrOpUTM peLleHna pacyeTHbIX

pabomeoi No4. 3agau

68/6
Y33

0O606uieHne maTepmana TeMbl.

PelweHue pacyeTHbIX 3a4a4 Ha
onpeaeneHne MaccoBom unu
06BbEMHOM 40U BbIXOAa NPOAYKTa
peaKkuun oT TEOPeTUYECKN
BO3MOXHOrO.

Utorosas KoHTposibHas paboTa no — KoHTpob 3YH no Kkypcy

KypcCy opraH14eckon xumum. opraHuyeckoi xummm 10 Knacca

69/7
y33

AHQOU3 pe3ynbmamos KOHMPOsbHO20 —

70/8
y33

UMo208020 MECMUPOBAHUS.
O606uLeHMe 3HaHWUI Mo Kypcy
OpraHMYecKoi xummu. OpraHuyeckas
XMMUSA, YeN0BEK M Npupoaa.

OnucaHne y4e6HO - METOAUYECKOrO U MaTepuanbHO TEXHUUeCKoro obecneueHnsa o6pasoBaTesibHOro
npouecca

YuyebHO-meTogUUecKnii KOMNAEKT

0na yyumens:

1. Pyasutuc T.E. OpraHunyeckas xumus: yd4yebHuK ana 10 Knacca 06LLe06pa3oBaTe/ibHbIX YUYPEKAEHUN
/T.E.Pyasutuc, ®.M.denbamaH. — M.: MpocseweHune, 2007.
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2. Pageukuit A.M. uaaktuueckuit matepuan no xumum 10-11: nocobue ana yuutena/ A.M.Pageuxkunin. — M.:
MpoceeweHwne, 2003.

3. lMpumepHasa nporpamma cpefHero (nosHoro) obuwero ob6pasoBaHMA NO XMMKUU (6a30BbIM YpOBEHB). XUMUSA:
cbopHMK maTepuanos No peanusauun denepanbHOro KOMMNOHEHTA roCyAapCTBEHHOro cTaHAapTa obuiero
obpasoBaHMa B o06lleobpa3oBaTenbHbIX yupeskaeHuax /asT. — coct. E.WM.Konycesa, B.E.Moposos. —
Bonrorpag: Yuntens, 2006. — 72 c.

4. Tapa H.H. Mporpammbl 0buweobpaszoBaTenbHbIX yupexaeHuin. Xumus.- M.: MpocseleHune, 2008. -56¢.)

1. MeyaTtHble nocobua

1.1.Cepus Tabnnuy, Mo opraHMYECKOM XMMUMN.

1.2. PykoBOACTBa AN1A NabopaTOPHbIX OMbITOB M NPAKTUYECKUX 3aHATUI No xumun (10 kn)\
1.3.C60pHMKM TECTOBbIX 3a4aHNI A1A TEMATUYECKOrO U UTOFOBOrO KOHTPOAA.

2. YyebHo-nabopatopHoe 0bopyaoBaHue

2.1. Habop ans MogenmpoBaHusa CTPOEHMSA OPraHMYECKUX BELLEeCTB.

2.2.Konnekummn: «BonokHa», «KameHHbIV yronb U NpoAyKTbl ero nepepaboTtkn», «Kayuyk», «HedTb 1 BarkHelwmne
npoAayKTbl ee nepepaboTkn», «Mnactmacchi». 3. YuebHo-npakTMyeckoe obopyaoBaHue

3.1. Habop Ne 19 OC «YrneBogopoabi».

3.2. Habop Ne 20 OC «KncnopoacoaepKalme opraHMyeckme BeLecTea.

3.3. Habop Ne 21 OC «KncnoTbl opraHUYecKue».

3.4. Habop Ne 22 OC «Yrnesogbl. AMUHBI».

3.5. Habop nocyabl M NpUHaANeXHOCTeN ANA YHEHUYECKOro SKCNepUMeHTa.

4. NHbOPMaALMOHHO-KOMMYHUKATUBHbIE CPeacTBa\

4.1. MynbTMMeAuitHble NPorpaMmmbl K Teme: « Broaornueckn akTMBHbIE BeLLLeCTBaY.

4.2. KomnbloTep U My/IbTUMEAUIAHBIN MPOEKTOP.

IHosicHuTeJLHAA 3aIIHCKA

Hacrosmas nporpamma pa3zpaborana Ha ocHOBe [IpMepHBIX IporpaMM OCHOBHOTO OOILEro
oOpa3zoBaHusi 1o xuMuu (0a30BbIil YpPOBEHbB), COOTBETCTBYIOLIUX (enepatbHOMy KOMIIOHEHTY
roCyJIapCTBEHHOTO cTaHAapTa ob1iero oopa3oBanus (0a30Bblii ypoBeHb).Vcronb30BaHa aBTopckas
IIporpaMMa CpeaHero o0Iiero oopa3oBaHus MO0 XUMUM AJis 0a30Boro n3ydyeHus xumuu B XI kiacce
no yueOnuky I'.E. Pymsutuca, ®@.I'. ®enpamana.

Mporpamma paccymtaHa Ha 68 Yacos .

N3yuenne xumMuu B cTapiued mIkoie Ha 0a30BOM ypOBHE HANpaBlIEHO Ha JOCTHXKEHHUE
CIEYIONTUX LeJei:
e (OCBOEHHE 3HAHMI O XMMHUYECKOW COCTaBJISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MUpAa,
BAKHEUILINX XUMHUYECKUX MOHATUN, 3aKOHAX U TEOPHSIX;
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e oOBJAaJeHHe YMEHUSIMH TIPUMEHSTH MOJYYCHHbIC 3HAHUS AJI1 OOBICHEHHUS Pa3HOOOpa3HBIX
XUMHUYECKHUX SIBJICHUUA U CBOUCTB BCIICCTB, OLICHKU POJIM XUMHU B Pa3BUTHU COBPECMCHHBIX
TEXHOJIOTUI U MOJIyYeHUH HOBBIX MaTEPHAJIOB;

e pa3BHTHe IO3HABATEIbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEN B mpoliecce
CaMOCTOATCIBHOI'O HpI/IOGpGTCHI/I}I XUMHUYECKUX 3HAHUU C MCIOJIb30BaHHUEM Pa3INYHBIX
MCTOYHUKOB HH(POPMAIMH, B TOM YHCJIE KOMITbIOTEPHBIX;

® BOCIIUTaAHUEC y66)l(}1€HHOCTI/I B IIO3UTHUBHOM PO XMMHUHU B )KU3HU COBPECMCHHOI'O O6HIGCTBa,
HEOOXOMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHHS K CBOEMY 3/J0pPOBBI0 H K
OKpYXaroIlei cpeae;

® [pUMeHEeHHE MOJYYeHHbIX 3HAHUI U YMeHUH 11711 0€30MacHOr0 UCTIOIb30BAHMS BEIIECTB
U MaTepHUaloB B OBITY, CEIbCKOM XO3SHUCTBE M HA MPOU3BOJCTBE, PELICHUS MPAKTHUYECKHX
3a7a4 B IIOBCEIHEBHOW XU3HH, IPEAYIPEKACHUS SIBICHUH, HAHOCAIIUX BpEI 340POBBIO
YeJIoBeKa U OKpY’Kalollel cpefe.

JlaHHas mporpaMma IpexrycMaTpuBaeT (OpMUPOBAHKE y yUaIIUXCsl 00IIey4eOHbIX YMEHUI
U HaBBIKOB, YHHMBEpCAJbHBIX CIIOCOOOB MEATEIBHOCTH M KIIOUEBBIX KOMIETeHIMH. B 3TOM
HANPABIICHUY 3aJa4aMu Il y9eOHOTO TpeIMeTa «XUMHUS» B CTaplIeH IIKojie Ha 6a30BOM YpOBHE
ABIIAIOTCS: YMEHHE CaMOCTOSITEIbHO U MOTHMBHPOBAaHHO OpPraHM30BBIBATH CBOIO MMO3HABATEIHHYIO
ACATCIBbHOCTD (OT MMOCTAHOBKH 1CJIW OO0 IIOJYy4YCHHA W OLCHKU pe3y.]IBTaTa); OIMpCACIICHUC
CYIITHOCTHBIX XapaKTEPUCTUK U3y4aeMoro 00beKTa; yMEHHE pa3BEepPHYTO 0OOCHOBBIBATDH CYKIICHUS,
JlaBaTh ONpEJACNICHHs, TPUBOAUTH JOKa3aTEJIbCTBA; OICHUBAHUE W KOPPEKTHUPOBKA CBOETO
MOBE/ICHUS B OKPYXKAIOIICH cpefie; BBIIOJHEHHE B MPAKTUUECKON JEsATEIbHOCTH U B MIOBCEIHEBHOM
JKU3HM  DKOJIOTMYECKUX  TpeOOBaHMIA;  HCIOJIb30BAHUE  MYJIbTUMEIUUHBIX  PECYPCOB U
KOMITBIOTEPHBIX TEXHOJIOTU 17151 00paboTKH,

nepeaavyr, CUCTeMaTU3aluK WHGOpMAIMU, co3laHue 0a3 JaHHBIX, MPE3CHTAIMH PE3YJIHTaTOB
[MO3HABATEJILHON U PAKTHUYECKOMN JEATEIIbHOCTH.

B ocHOBy mporpamMMmbl TOJIO)KEH TPHUHIMI pa3BUBaromiero ooydyeHus. IIporpamma
ONMpaeTcss Ha Marepuan, M3ydeHHbII B 89 Kiaccax, MOATOMY HEKOTOpbIE TEMbl Kypca
paccMaTpUBarOTCS IOBTOPHO, HO YK€ Ha 00Jiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoi Moaxo
MO3BOJIICT YIAyOJsITh M Pa3BUBATH MOHITHE O BEIIECTBE M XMMHUYECKOM IPOLECCE, 3aKPEIUIATh
MPONJECHHBIA MaTepHral B aKTUBHOM MaMATH YYalluXCs, & TAKKE COXPAHATh MPEEMCTBEHHOCTH B
npoiecce o0y4eHusl.

Benymass ponb B packphITMM COJAEpKaHMS Kypca XumMud 11 Kjacca NpUHAMNICKUT
ANIEKTPOHHON TEOPHH, TIEPUOTUIECKOMY 3aKOHY M CHUCTEME XUMUYECKUX DJIEMEHTOB KakK Hamboliee
00IIMM HayYHBIM OCHOBAM XMMHH.

B nmanHOM Kypce cHCTEMaTHU3HPYIOTCS, O000OMIAIOTCS ¥ YIIyOJISIOTCS 3HAHHS O paHee
M3YyYCHHBIX TEOPHUSAX U 3aKOHAX XUMHUUYECKON HayKH, XUMUYECKHUX Mpolieccax U MpOU3BOICTBAX.

[Iporpamma oOecrieurBaeT CO3HATEILHOE YCBOCHHE YUAIMMUCS BAKHEUIIUX XUMUYECKHUX
3aKOHOB, TEOpUA U TOHATUH; GOPMUPYET TMPEACTABICHHE O POJIM XUMHU B Pa3BUTUU
pa3HOOOPa3HBIX OTpAcIeH MPON3BOICTBA; 3HAKOMHT C BEIICCTBAMH, OKPYKAIOIIUMH YesioBeka. [Ipu
3TOM OCHOBHO€ BHHMMAaHHUE YIENAETCS CYUHOCTHM XHMHMYECKUX PpEaKUuid U MeTodaM HuX
OCYIIECTBIICHUS, a TAKIKE CIIOCO0AM 3aIUThI OKPYKAIOIICH CPEIbI.

Mporpamma cocTaBieHa C  y4eToM  BeAylwel  pPoaM  XUMMYECKOro  3KCMEepUMEHTa.
MpeaycmaTpuBaloTCA BCE BUbI LIKO/bHOMO XMMMYECKOro SKCNepUMeHTa — AeMOHCTpauun, nabopatopHble
onbITbl M MpakTuyeckne paboTbl. Pabouasa nporpamma NO XMUMUKM peanunsyetca yepes GOpPMUPOBaHME Y
yyawmxca obuieydyebHbIX YMEHUA N HaBbIKOB, YHWBEPCA/bHbIX CMOCOBOB AEATENbHOCTU M K/KOYEBbIX
KOMMNETEHLUMI 33 CYET MCMONb30BaHMA TEXHONOMMUIA KONNEKTUBHOrO OBYyYeHWs, OMOPHbIX KOHCMNEKTOB,
ANOAKTUYECKMX MaTEPUANOB, U MPUMEHEHMNA TEXHONOMMM rpaduUUecKoro npeactasieHna MHGopMmaLumn npu

CTPYKTYPUPOBAHUN 3HAHWNIA.
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B Lenom Kypc no3BosAeT pa3BuUTb NPEACTABNEHUA YYalLMXCA O NO3HABAEMOCTM MMPA, efUHCTBE
JKMBOM M HEXMBOW npupoabl, CcPOPMMPOBATb 3HAHWA O BaXKHEWMLIMX aACMEKTaXx COBPEMEHHOM
€CTeCTBEHHOHAY4YHOM KapTUHbI MMPa, YMeHUA, BOCTpeboBaHHble B NOBCEAHEBHOM U3HU M NO3BOAAOLME
OPUEHTUPOBATHCA B OKPYKAKOLLEM MMPE, BOCMUTATL YE0BEKA, OCO3HAOLWEr0 cebs YacTblo NpUpoabl.

Peanuzarus maHHOW TIporpaMMbl B TpoIlecce OOYYCHHUS TO3BOJIMT YYAIIUMCS YCBOHUTH
KIIFOYEBBIE XMUMHUYECKUE KOMIIETCHIIMM U TOHATH POJb XUMHHU CPEIH JAPYIMX HAayK O IPHUPOJE,
3HAYCHHE €€ JJI Y€I0BEUECTRA.

Mporpamma npeanaraetca ana paboTbl N0 HOBbIM yYebHUKaM XxMmmnm asTopos I.E. Pyasutuca n ®.I.

denbamaHa, npoweawmm skcneptTmsy PAH n PAO n Boweawum B desepanbHblit nepeyeHb y4ebHMKOB,
pekoMeHA0BaHHbIX MuHucTepcTBOM 06pa3oBaHMA M Haykum PP K mcnonb3oBaHWio B obpasoBaTesibHOM
npouecce B 06W,e0b6pa3oBaTe/ibHbIX yupexaeHnsax Ha 2016 — 2017 y4yebHbIn roa,.
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OBLLAA XAPAKTEPUCTUKA YHYEBHOIO NPEAMETA

1. O6wan xapaKTepUCTUKa yuebHOro npegmeTa, ero MecTo B CUCTEME HayK.
MpeameT «XnMMmA» BXOAUT B 06pasoBaTenbHyto 061acTb «ECTecTBO3HaHME.

LLIKONbHbIW KYPC XMMUK - OAMH U3 OCHOBHbIX KOMMNOHEHTOB €CTECTBEHHO - Hay4YHOro 06pa3oBaHms.
OH BHOCWT CyLLECTBEHHbI BKNAZ B pelleHne 3a4a4 obuiero obpasoBaHus, obecneunsas popmmnpoBaHme y
yyalmxca ecTecTBEHHO - HayyHOW KapTMHbl MMpPA, PasBUTUE WX WHTENNEKTYaNbHbIX, TBOPYECKUX
cnocobHoCTel, NPUBUTUE LLEHHOCTHbIX OPWEHTALMIA, NOATOTOBKY K KM3HW B YCAOBMAX COBPEMEHHOrO
obuiecTea. PyKkoBoACTBYACh OBLMMM LENSMM M 334a4aMU LLKOJbI, U3yYEHME XMMMUM BHOCUT CBOM BKAA4, B
oboralleHMe 3HaHWIN y4Yawmxca, B UX YMCTBEHHOE Pa3BUTME, B MOJIMTEXHUYECKYIO MOArOTOBKY K Tpyay,
BbIPabOTKY KM3HEHHbIX NO3ULUIA. XMMMUA He TONIbKO MO3HAET 3aKOHbI NPUPOAbl U TEM CaMbiM, Hapaay C
OPYTMMK HayKamu, obbsacHsAeT mup. OHa BOOpPYKaeT YenoBeKa 3HaHUAMM ANA ero NpousBOACTBEHHOM
AeATeNIbHOCTM, NO3BOJIAET B NPOMbIW/EHHbIX MacwTabax OCyLLecTBAATb XMMUYECKMEe NPOLLEeCChbl B LEensax
NONYYEHUA HYXKHbIX BELLECTB U MaTepuanos. 6e3 packpbiTUA 3TOW BTOPOW, AEACTBEHHOW CTOPOHbI XMMUMK,
He MOoryT 6bITb NPaBMAbHO BOCMPUHATLI OCHOBbI COBPEMEHHOI HayKU. YACHEHME POAU XMMWUKU KaK O4HOWM
M3 NPOU3BOAUTE/NbHbIX CUA OBLLECTBA, KaK Ba)KHOro ¢akTopa Hay4yHO — TEXHMYECKOro mporpecca BHOCUT
3HaYUTENbHbIW BKNAZ B SKOHOMUYECKYIO M MOANTEXHUYECKYIO NOATOTOBKY YYaLLMXCA.

2. OcHoOBHble 0co6eHHOCTU paboueit Nnporpammbl.
Pabouasa nporpamma paccyMtaHa Ha 68 y4yebHbIX YacoB B COOTBETCTBMM C KaneHZAPHbIM HasUCHbIM

yyebHbIM n1aHoMm, npegycmatpusaolmm 34 yuebHbix Hegenn 8 2016/2017 yyebHom roay ansa 11 knacca:

«» [lnA WTOroBOro MOBTOPEHMA M YCMEWHOW NOATOTOBKM K 3K3aMeHy Mo XMMWUW, OpraHu3yeTcs
NOBTOPEHME BCEX TEM, U3YYEHHbIX Ha CTapLUEi CTYMEHW.

+ TpMMeHeHMe NEeKUMOHHO-CEMMHAPCKOro MeToga M MOAY/bHOTO 0byyeHuns MO3BONAIOT YYUTENIO
W3NI0KUTb y4ebHbIi MaTepuan U BbicBOBOAUTL Tem cambim Bpema ana 6onee 3pdeKTUBHOIO
NMOBTOPEHWA BOMPOCOB TEOPWUW W pelleHWA 33f4ay Ha MOoC/eAylolMX YpoKax B Mpeaenax
oTBeAEHHOro y4yebHOro BpemeHW. Takas ¢opma OpraHM3aLUKM 3aHATUIA TMO3BONAET YCUINUTL
NPaKTUYECKYIO M NPUKNAAHYIO HanpaBAeHHOCTb NPenoAaBaHnaA, akTMBHee NpMobLLaTh ydalwmxcs K
paboTe c yuebHMKOM U Apyrumu yuebHbimm nocobusmu, obecneuns B pesynbtate 60see BbICOKUM
YpPOBEHb NOATOTOBKM LLUKOJIbHUKOB NO XMMUU

3. Uenun n 3agaum yuebHoro Kypca.
N3yyeHne Xmmmmn B CTapLueit WKoe Ha 6a30BOM YPOBHE HaMNpaBAeHO Ha AOCTUXKEHME CAeayoWmX Lenei:

OCBOEHHE 3HAHMII O XHMHYCCKOM COCT&BJ'IS[IOIHGIZ CCTeCTBeHHO—HaquOﬁ KapTUHbI MHpA,
Ba)KHEHIITNX XUMHUYECKHUX IMOHATHAX, 3AKOHAX U TCOPUAX;

OBJIAACHUEC YMCHUSAMMU IIPUMCHATH IIOJIYYCHHBIC 3HAHUA A 00BACHEHHS pa3H006paSHBIX
XAMHYECKUX SBJICHUM M CBOMWCTB BCHICCTB, OLICHKHU pPOJIM XHMMHH B PAa3BUTUU COBPECMCHHBLIX
TEXHOJIOTUH B IMMOJYYCHHUH HOBBIX MaTCPUAJIOB,

Pa3BUTHE IIO3HABATCJIBbHBIX HWHTEPCCOB W HHTCIIICKTYaJIbHBIX CIocoOHOCTEH B mpouecce
CaMOCTOATCIIBHOT'O HpI/IO6peTCHI/I${ XHMHWYECKHX 3HAHMH C HCHOJL30BaHHEM Pa3JIUIHBIX

HCTOYHHMKOB I/IH(I)OpMaI_II/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;
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BOCNHTAHUE YOCKIECHHOCTH B TO3UTUBHON POJIM XUMHH B KH3HH COBPEMEHHOTO OOIIECTBA,
HEO0OXOIMMOCTH XMMHYECKH IPAMOTHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH cpejie;

NpUMeHeHHe MOJYYeHHBIX 3HAHMNA M yMeHMii JIsi 0€30MacCHOTO HWCIOJIB30BAaHUS BEIIECTB U
MaTEpHUaNiOB B OBITY, CEJIbCKOM XO3SIMICTBE M HA MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1ay B
MOBCETHEBHOM >KM3HU, MNPEAYNPEKICHUs SBICHUWU, HAHOCSIIMX Bped 3J0pPOBBIO 4YeElIOBEKa WU

OKpY>Karolleu cpene.

4. ba3oBble TpeboBaHMA K NpenogaBaHuUIo yue6HOro Kypca, K popmuposaHuio OYYH.
Pabouas nporpamma npegycmatpusaeT GopMUPOBaHME Y ydalmxcs obuieydyebHbIX YMeHWin U

HaBblKOB, YHWBEPCa/ZIbHbIX cnocobos AeATeNIbHOCTU U KAKO4YeBbIX KOMI'IETEHLI,VIVI. B stom Hanpas/ieHnn
npuopumemamu ana y4yebHoro npeameTa «XMMmna» B CTapLluen LWKoe Ha 6a30BOM YPOBHE ABAAIOTCA:

-yMeHMe CaMOCTOATE/IbHO MU MOTUBMPOBAHHO OPraHM30BbIBaTb CBOK MO3HABaTE/IbHYIO AEeATeNbHOCTb (OT
MOCTaHOBKM LEAN A0 NOAYYEHUA U OLEHKM pe3y/bTaTa);

-UCNOJZIb30BaHNE aNeMeHTOB NPUYNHHO-CNeEACTBEHHOTO U CTpYKTypHO-d)yHKLI,MOHaJ'IbHOFO aHanuns3a;
-onpeaeneHne CylHOCTHbIX XapPaKTEPUCTUK U3y4aeMoro O6'b€KTa,'
-YMEHUNEe pa3BepHyYTO obocHOBbIBATb CyXAeHunA, AaBaTb onpeaeneHna, npuBoanTb A0Ka3aTE/IbCTBA;

-OLIeHNBAHNE M KOPPEKTMPOBKA CBOEro MOBEAEHUA B OKPYXKalollen cpeae, BbiNoSHEHWE B MPaKTUYECKOM
AeATe/IbHOCTU U B NMOBCEAHEBHOM }KU3HN IKONOTMYECKNX TpeboBaHuiA;

-MCMo/Ib30BaHNE MYJIbTUMEAMUNHbIX PECYPCOB M KOMMbIOTEPHbIX TEXHOJIOTMIM A/1a 06paboTKK, nepenauu,
cuctemaTtmsaumm uMHGopmaumnm, cosgaHua 6a3 AaHHbIX, NPe3eHTauMu pesyibTaToB MO3HaBaTe/IbHOW U
NPaKTUYECKON OeATesIbHOCTU.

5. MeTtoaunyecKkme pekomeHaaunmn U TeXHONOrMYECKME NoaXoAbl:
B xope npenogaBaHUA XUMUU B CTapLUEVI wKone B uUenax peannsaunm  NNYHOCTHO-

OPUEHTUPOBAHHOIO MNoAXoZ4a B OOYYEHMM YYaALLMXCA LIKOJbI-MHTEPHATa MCNO/b3yloTCA cieaylolme
obpasoBaTesibHble  TeXHosorMm: 3a0poBbecbeperatowme, MoAay/bHO-6/104HbIE, UHPOPMALNOHHO-
KOMMYHMKaLMOHHbIE, TEeCTOBble, YPOBHEBOM AnbbdepeHumaumnmn, rpynnoBoit AeAaTelbHOCTU, opraHu3aLmm
camocToATeNlbHOW paboTbl, UCCNenoBaTeNbCKUE.

[OnAa  QOCTUNKEHMA MocCTaB/ieHHbIX 06pa3oBaTesibHbIX, BOCMUTATE/IbHbIX M Pa3BMBAOLWLMX LEeen
MCNONb3YOTCA  MeToabl  OobyueHMA:  c/08ecHble;  Ha2AAO0HblE,  MPAKMUYecKue;,  MoUcCKosble;
uccnedosamersscKue; pernpodyKmusHsie.

A TaKXe MCNonb3ylTcsa pas/ivyHble Gopmbl 0bByueHMA: feKuuMA, CemMUHap-npakTUkym, WKT-
npeseHTaUma, XMMUUYECKUIA AUKTAHT, pa3nyHble BUAbl CAMOCTOATE/IbHbIX paboT, TecT, 3a4eT.

B 6/104HO-MOAYNbHOM TEXHONOTMU NPUOPUTETHBIMU ABNAOTCA GOPMbI:

Ypok — neKyusa. B TeyeHWe ABYX 4aCOB M3/1araeTca Becb TEOPETUYECKUI maTepuasn Tembl. Ha
ocHoBe ppoHTaNbHOM Beceapbl C KAaCCOM, NMPUB/IEYEHME YYaLLMXCA K OOBACHEHUIO YYUTE/b BbISICHAET, KakK
ycBauBaloTCA BONpocbl Teopun. [loctukeHunto 6onee 3pGEKTMBHONO KOHEYHOIO pe3yabTata CNocobCTBYIOT,
3N1eMeHTbl NEPBUYHOrO KOHTPOAA (Hanmpumep, OTBETbI Ha BOMPOCHI, AMKTAHTbI, TECTbl M T.4.) Ha 3Tnx xe
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YPOKax paccmMaTpuBaloTCA C/y4an NMPUMEHEHMS BOMPOCOB TEOPUU K BbIMOJIHEHUIO HECOMKHbIX 3a4aHuUN.
O6pasybl pelleHni NOKasbIBAET y4UTENb AU Hanbonee NoArOTOBNAEHHbIN yYuTENEM yYalumiica. Yyawmeca
NPV 3TOM KOHCMEKTUPYIOT IEKLMIO.

Ypok - npakmukym. OCHOBHas 3a4a4a YPOKOB NMPaKTUUYECKUX 3aHATUIN 3aK/H0MAETCA B 3aKpPEn/IeEHUN

n yrnybneHun TeopeTMYecKoro matepuana M3/0XKEHHOro Ha fekuun. Ha ocHoBe onpoca yvalumxca u
NMOBTOPEHMA BOMPOCOB TEOPUM HA HECKOJIbKMX YPOKax yuutenb AobusaeTcAa Toro, 4tobbl Bce yyalimecs
YCBOW/IM OCHOBHblE BOMPOCHI TEOPUM Ha YPOBHE MPOrpamMHbIX TpeboBaHWI. 34ech e ocylecTBaseTca
anoddepeHUMpoBaHHan paboTa € yYETOM MHTEpPeca Kaxa0oro y4eHKa, BbipabaTbiBalOTCA YMEHUA U HaBbIKM
COCTaB/IEHNS1 OCHOBHbIX TWUMOB XMMWYECKMX YPABHEHUA W pPELUEHUs TUMOBbIX XMMWYECKUX 3ajad.
ObcyKOatoTca HECKONbKO MaTeMaTMYeCKMX BApPMaHTOB pelleHWs OMOpPHbIX (KAKYeBbIX) 3afay, WX
odopmneHune.

Ncnonb3ysa AnaakTUYECKMiA maTepuan u apyrne nocobus, NpoBoaUTCS camocmosamesnsHas paboma
obyyarowe2o xapakmepa € NOCAeAyloLIMM OBCyXAeHMEeM pe3ynbTaToB Ha 3TOM e YpPoKe, Beaercs
nucnpassieHne ownbok.

Ypok — 3a4em. MNpn npoBeaeHWM 3a4eTa, BOMPOCbI TEOPMM K 3a4eTy M NpaKTUYEecKue 3agaHua
M3BECTHbl Yy4alllemyca 3apaHee He MeHee, YeM 3a TPU Hedenn A0 Hero. Yyalumeca Moay4yaroT
WMHAMBUAYANIbHbIE 3afaHUA Mo Teme. [NA NoAyYyeHUs MOJIOKMUTENIbHON OUEHKM, yyallemMycAa Hago 3HaTb
BOMPOCHI TEOPUM (3aMMcaTb Hy»KHble GOPMY/Ibl, MOHMMATb X CMbIC/1, PAaCCKa3aTb O COAEPKaHMM BOMpoca).

Ocob6eHHOCTM OPTONEANYECKOro PeXMma LIKO/bl-MHTepHaTa A48 60/bHbIX CKO/IMO30M y4Yalumxcs
yuyuTbiBalOTCA B BblbOpe npuemoB 06yd4eHUsAs Ha YypoKax: MpoOBeAeHMe B TeyeHue Yypoka 2-3
OU3KYIbTMUHYTOK, COBNIOAEHME PEXMMA KOHTPOIA HaZ OCAHKOM yyeHWKa npu pabote 33 yyebHbIm
CTOJIOM.

B KauyecTBe MeToANYEeCcKOoM U MHGOPMALLMOHHOW NOALEPHKKM UCNONb3YIOTCA UHTEPAKTUBHbIE
HarnsaHble nocobusa, pecypcbl MHTepHeTa, poHA umMdpoBbix obpasoBaTenbHbix pecypcos (LLOP) LieHTpa
NOBbILEHMA KBannPpUKaunm nu tHpopmaunoHHO-MmeToanYeCcKon paboTbl r. MarHMTOropcka m WKoAbHOM
MeLnaTeku.

ChdopmupoBaHHble y ydawmxca 3YH 1 OYYH B pesysibTaTe 06yyeHnsa xummnm B 10-11 Knaccax TecHO
CBA3aHbI CO CneayrWwmmm npeaMmeTamu:

MaTeMaTUKa: CBA3b MEXAY BEIMYMHAMM MACCbl U YUCTIOM MOJIEN BELLECTBA, MEXKAY KOJIMYECTBOM
BELLECTBA M TEMN/IOBOM 3Heprven, BbIAENUBLLUENCA WAM MOMNOTUBLLENCA B pPe3yabTaTe XMMWUYECKOTO
B3aMMOAEWNCTBUS, Bblpa)KaeTcs MPAMON NPONOpPLMOHaNbHOW 3aBucumocTblo y = k*x.  ObpaTHasn
nponopumMoHanbHocTb y=k/x BbipaxkaeT CBA3b MeXAYy MacCOW pPacTBoOpa M €ro KOHUEHTpauuenh npu
pa3baBneHnn MAM ynapuBaHWM pacTBopa. Hambonee 4acTo Ha ypoOKax XMMWW MPOU3BOAATCA PacyéTbl C
NCMNO/Ib30BaHUEM MOHATUI «MPOLEHT», KNPOMOPLUAY, KyPABHEHUEY.

nHdpopmaTtuKa u UKT: HaBbiKM ncnosib3oBaHMA LLOPoB (BUpTyasnbHble nabopaTopun, 31eKTPOHHbIE
YYEOHMKK, IHLMKNONEAMM, CPABOYHMKM), paboTbl B MIHTEPHETE NPWU CO34aHUU NPE3eHTaUMU 1 HanMcaHuUs
pedepaToB M Hay4yHO-UCCAeA0BaTENbCKMX PaboT.

6uonorua; 3HaHne 6MONOTMUYECKON POAN XUMMUYECKMX I1EMEHTOB (MUKPO- U MaKPO3/EMEHTOB) U
NX COeAMHEHMNI B Pa3NUHbIX BMONOrMYECKUX NpoLeccax (reHeTuKa, MeTaboim3am 1 T.4.).

28



$u3mKa: 3HaHMe 06WmUX 0O6HLEKTOB M3yYeHUs, TAKMX KaK BELLECTBO, €ro CTPOeHWe W CBOMCTBa Ha
MWMKPO- M MAKPOYPOBHAX OpraHmsaumu. 3HaHuA GU3MYECKMX 3aKOHOB COXpaHeHuA (macchl, 3apsaga,
3HeprMM) UM NpUMHUMNA  MWHUMYMA MOTEHLUMANbHOW 3HEPrMM  WCMONb3YKTCA OAA  COCTaB/leHMUA
MOJIEKYNAPHBIX U MOHHBIX YPAaBHEHUIN pPeaKLMin, TEPMOXMMUNYECKUX YPABHEHWN.
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MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

B yueOHOM 1utane Ha u3ydeHue Xxumuu B 11 kimacce oTBOIUTCS 2 yueOHBIX Yaca B HENENIO);
BCEro 68 yueOHBIX 3aHITHI.

Pacnipenenenue BpeMeHU MO TeMaM IPOrpaMMbl JAHO OPUEHTHUPOBOYHO. YUHUTEIb MOXKET
M3MEHSTh €T0 B Ipejenax roloBoil CyMMbI 4acoB. Pacrpesenenue yacoB 1o temam 6azupyercs Ha
ocHoBe aBTopckoi nporpamMmel H.H. T"apei( ABTOpCcKast mporpamma: Xumus. Paboune nporpaMmsl.
[IpenmeTHas nmunus yueoHukoB ['. E. Pynsutuca, ®. I'. ®enpamana. 10 — 11 xmaccer / H. H. T'apa.
— 2-e u3n., gon. — M. : IIpocBemenue, 2016.).

Takum oOpazom, B 11 kiacce mporpamma paccyrTaHa Ha 68 4acoB, U3 pacyeTra - 2 yueOHBIX
yaca B HEJEJIO, U3 HUX: JUIS MPOBEJCHHUS KOHTPOJIBHBIX - 5 4acoB, MpakTHUECKuX padoT - 10 gacos,
71a00paTOPHBIX OIBITOB — 6.

Pabouyas mporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I.E., ®enbdmar ®.I. Xumua. OcHoebl obweli xumuu. 11 knacc. Mockea, lpoceeweHue,

2016 .

TPEBOBAHMA K YPOBHIO NOArOTOBKN OBYHAIOLWMNXCA HA CTYNEHU CPEAHEIO
(NONHOro) O6PA30OBAHMA

B pe3synbTaTe M3ydyeHUA XMMMUM Ha 6A30BOM YPOBHE YYEHUK AO0/KEH
3Hame/noHumame:

- eayHeliwue Xumu4yecKue MOHAMUA: BELECTBO, XUMWYECKUA 3NEMEHT, aTOM, MONEKYNa,
OTHOCUTE/IbHbIE ATOMHAA M MOJIEKYNAPHAA Maccbl, MOH, aANAOTPONUA, M30TOMbl, XMMWYECKaa CBA3b,
3NEKTPOOTPULATENBHOCTb, BAaNIEHTHOCTb, CTENEHb OKUCNEHMA, MOJIb, MOMAPHAA Macca, MONAPHLIA 06bem,
BEL,ECTBA MOJEKYIAPHOTO M HEMOJIEKYNAPHOIrO CTPOEHWS, PACTBOPbLI, 3/EKTPOAUT W HEINEKTPOJIUT,
3NEKTPONNTUYECKAA AUCCOUMALMA, OKUCIUTENb WM BOCCTAHOBWUTENb, OKWUCAEHWE W BOCCTAaHOB/IEHME,
TennoBoit 3QPeKT peakuMu, CKOPOCTb XMMWUYECKOW peakLMW, KaTaius3, XMMUYECKoe paBHOBeECUE,
yrnepoaHbii ckenet, GyHKLMOHaNbHAs rpynna, M30Mepus, roMo/Iorus;

- OCHOBHbIE 30KOHbI XUMUU: COXPAaHEHMA MAacCbl BELLeCTB, NOCTOAHCTBA COCTaBa, NepuoanNYecKunin
3aKOH;

- OCHOBHble Meopuu XUMUU: XUMWYECKOW CBA3WN, SNEKTPONUTMUYECKON AuccouMauuu, CTPOeHUs
OpraHMYecKMx coenHeHNN;

- eaxHeliwue sewjecmea u mamepuanbl: OCHOBHble METafNbl U CNAaBbl; CepHas, consaHas,
a30THaA M YKCYCHas KWUCNOTbI; WEeNoYM, ammmuak, MMHepanbHble yaobpeHnsa, mMeTaH, 3TUAEH, aueTUeH,
6eH30/1, 3TaHOJ, KWUPbI, MblNa, [NIOKO3a, Caxapo3a, Kpaxmas, Knetdatka, 6esikuM, WCKYCCTBEHHble W
CUHTETMYECKME BOJIOKHA, Kay4yKM, N1acTMacChl;

ymemo:

- Ha3bieamb N3y4veHHbIEe BelleCTBa No «Tpmsmaanoﬁ» nnn ME)KAYHapO[J,HOﬁ HOMEHKNAaTypeE;
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- onpedenamb: BaNieHTHOCTb U CTEMEeHb OKUCAEHUS XMMUYECKUX 3/IEMEHTOB, TUM XUMWUYECKOMN
CBA3WN B COeAMHEHMUAX, 3apaf, MOHA, XapaKTep cpedbl B BOAHbIX PacTBOPaxX HEOPraHMYECKUX COeAUHEHUH,
OKUCAUTENb W BOCCTaHOBUTENb, MPUHALNEKHOCTb BELLECTB K Pas/IMYHbIM K/lacCamM OpraHUYecKkux
coeNHEeHUN;

- Xapakmepu3oeamsob: 31eMeHTbl Ma/iblX NepnoaoB No UX NOJIOXKEHUIO B I'IepVIOAVI‘-IECKO[;I cncreme
O.N. MeHpgeneesa; 06LIJ,VIE XMMUYECKMe CBOMCTBA METansoB, HemeTannoB, OCHOBHbIX KJjiaCCoB
HEOPraHN4YeCKnXx w”n OpraHn4YecCKknx COEAMHeHMl\/‘I,' CTpoeHne wu Xumumnyeckume CBOWCTBA M3YYEHHDbIX
OopraHn4yeckux COEAMHEHMVI;

- 06bACHAMb: 3aBUCMMOCTb CBOMCTB BewecTs OT UX COCTaBa U CTPOEHUA; npupoay XUMUYECKOM
cBA3Nn (MOHHOVI, KOBaNEHTHOW, MeTaﬂﬂMLIeCKOVI), 3aBUCMMOCTb CKOPOCTU XMMUYECKOM peakunn m
NONOXEHUA XUMUNYECKOTO PaBHOBECKUA OT Pa3/IMYHbIX d)aKTOpOBI

- 8bIMOMAHAMb XVMUYECKUN S3KCNEPUMEHT NO pPacno3HaBaHWUIO BarKHEMLWMX HEeOopraHn4yeckunx wu
OpraHM4yecCKkunx seulecTs,

- NPo8oduUMb CaMOCTOATE/IbHbIN NOUCK XMMMUYECKOW MHPOPMALIMM C UCMONb30BaHNEM PA3TUYHDBIX
WCTOYHUKOB (HAy4YHO-MONYAAPHbIX W34aHUIK, KOMMbIOTEPHbIX 633 AaHHbIX, pecypcoB MWHTepHeTa);
MCMNO/b30BaTb KOMMbIOTEPHbIE TEXHONOMMM A1A 06paboTKM M Nepesayn XMMUYEcKoh MHGopmMaumm u ee
npeacTaBAeHMA B Pa3anYHbIX Gopmax;

ucnonv3zoeams npuobpemeHHble 3HAHUA U YMeHUA 6 npakmu4eckoli desamenbHocmu u
noecedHeeHoli ¥U3HU OnA:

- 06 BACHEHUA XMMUYECKUX ABNEHWNIN, MPOUCXOAALWMX B NPUpoae, bbiTy M Ha NPON3BOLCTBE;

- onpeaeneHns BO3MOXHOCTU NPOTEKAHMA XMMUYECKMX MPEBPALLEHUN B PA3ANYHbIX YCAOBUAX U
OLLEHKM UX NOCNeacTBUN;

- 3KO/IOTMYECKMN FPamMOTHOTO MOBEAEHUA B OKPYXKaloLWeln cpeae;

- OUEHKM BAMAHUA XMMWUYECKOTO 3arpAasHEHWA OKpYy)KaloleWh cpegbl Ha OpraHM3m 4enoBeka U
Apyrve Xuneble opraHn3mbl;

- 6e3onacHOro OOpalleHMA C TOPHOYMMM W TOKCMYHBIMKM  BeELLECTBaMM, NaboOPaATOPHbIM
obopynoBaHuem;

- IPUroToBaEHNA PAaCTBOPOB 3aAaHHOVI KOHUEHTpauunn B 6bITy M Ha NPOnN3BOACTBE,

- KpVITI/IL-IECKOﬁ OLEHKN A0CTOBEPHOCTHN XMMUYECKOM MHd)OpMaLI,MM, I'IOCTyrlal-OLI.I,em M3 pa3HbIX
MUCTOYHUKOB.
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COAEPXAHUE TEM YYEBHOIO KYPCA
Tema 1. BaxkHelLwIMe XUMUUYECKUE NOHATUA M 3aKOHDI (8 YacoB)
ATOM. XMMWUYECKII1 3neMeHT. M30oTonbl. MpocTbie U CN0XKHbIE BELLECTBa.

3aKoH COXpaHeHNA MmaccCbl BeWeCTB, 3aKOH COXpPaHEHUA U NPEBPALLEHNA IHEPTUN NPU XUMUYECKUX
peakumAx, 3aKoH NOCTOAHCTBA COCTaBa. BewecTBa MONEKYNAPHOTrO N HEMOJIEKYNAPHOIO CTPOEHUA.

ATOMHble opbutanm, s-, p-, d-, f-anexkTpoHbl. OcOBEHHOCTHN pa3meLleHMsA SNEKTPOHOB Mo opbuTansam
B aToOMax MasblXx U 60/blUMX Nepuoaos. JHepreTMyeckue ypoBHM, NoaypoBHU. CBA3b Nepuoanyeckoro
3aKOHa W NepuoaMyeckoin CUCTEMbI XMMUYECKUX 3/1eMEHTOB C Teopuell CTPOeHWA aToMoB. KOpOTKuit m
O/VHHbBIA  BapuaHTbl TabauLbl XUMWUYECKUX 31eMeHTOB. [lonoeHue B MepuoaMyecKor cucteme
XMMUYECKUX 3/1eMEHTOB BOA0OPOAa, NaHTaHONA0B, aKTMHONAOB U UCKYCCTBEHHO MOJIYYEHHbIX 3/1IEMEHTOB.

BaneHTHOCTb M BasieHTHble BO3MOXHOCTM aTOMOB. [lepunogmyeckoe U3MeHeHue BaNeHTHOCTU U
pa3mepoB aTOMOB.

PacueTHble 3agaun. BoluncneHmne maccol, o06bema UAN KOAMYeCTBa BellecTsa No U3BECTHOW macce,
06beMY MAN KOAMYECTBY BelllecTBa OAHOMO U3 BCTYMUBLUMX B Peakuuio MAU NOAYUYMBLUUXCA B pesy/braTte
peakumm BeLLecTs.

Tema 2. CtpoeHue BelecTta (7 yacos)

Xummnyeckas csAsb. Buabl 1 mexaHmMsmbl O6pa3OBaHWiI XMMMYecKon cBAsn. MoHHan cBA3b. KaTMoHbI
M aHWOHbI. KoBaneHTHaA HenonApHaa CBA3b. KoBaneHTHaA nonApHaAa CBA3b. 31'IeKTpOOTpMLI,aTe!1bHOCTb.
CreneHb oKkucneHuAa. MeTannnyeckasa ceAsb. BogopoagHaa cBA3b. [poCTpaHCTBEHHOE CTPOEHUE MONEKYAN
HeopraHN4YeCKnx n opraHN4YeCKnx seLl,ecrTs.

Tunbl KPUCTAaNNNYECKUX pPeELUETOK U CBOWNCTBA Bew,ecTtB. [pUUMHDbI MHOI’OO6pa3Mﬂ BelwecTs:
n3omepua, romosiorna, annoTponuna, N3oTonuna.

OemoHcTpauun. Mogenn MoHHbIX, aTOMHbIX, MOJIEKYNAPHBIX U METa/NIMYECKMX KPUCTANINYECKMX
pelweToK. dddeKT TuHaana. Mogenu mosiekya MU30MepoBs, FOMO/IOTOB.

PacueTHble 3agaum. BbluncieHre macchl (KonMyecTsa BeLecTsa, 06bema) NPoayKTa peakLumm, ecam
AN1A ero Nosy4YeHus AaH pacTBoOp C onpeaeneHHON MaccoBOM A0/1eil MCXOLHOrO BelecTsa.

Tema 3. Xumuueckue peakuuu (7 yacos)
Knaccudmkauma XuMmnYeckmx peakLmin B HEOpPraHMYeCcKoM U OPraHNYecKo XMMUMK.

CKopoCTb peakuumun, ee 3aBUCMMOCTb OT Pas/iMyHbIX GpaKTOPOB. 3aKOH AEeNCTBYOWMX MacC. DHeprma
aktmBaumun. Katanus u Katanmsatopbl. O6paTMmocTb peakumin. Xumudeckoe pasBHoBecue. CmelleHue
paBHOBECUA Mo AeNcTBUEM pas3anyHbix ¢akTopos. MpuHumn Nelllatenbe. Mpon3BoACTBO CEPHOM KMCAOTbI
KOHTaKTHbIM crocobom.
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DemoHcTpauunmn. 3aBUCMMOCTb CKOPOCTU peaKkLmMM OT KOHUEHTpauMn u Temnepatypsbl. PasfnoxeHue
nepokcuaa BoAopoaa B MNPUCYTCTBUM KaTanumsatopa. OnpepeneHve cpefbl pacTBopa € MOMOLLbIO
YHUBEPCaNbHOro MHAMKaTopa.

JNlabopaTtopHble onbiTbl. [TpoBeaeHNEe peakuUii MOHHOrO obmeHa ANA XapaKTePUCTUKU CBOMCTB
3NEKTPOSIUTOB.

MpaKtnueckana pabota. BansHue pa3nmuHbiX GaKTOPOB Ha CKOPOCTb XMMUYECKOM peaKkLmm.

PacueTHble 3agaum. BbluncieHne macchbl (Konmyectsa BeLecTsa, o6bema) NpoayKTa peaKkumm, ecnu
M3BECTHa Macca UCXOAHOro BelLecTBa, COAeP Kallero onpeaeneHHyo 4010 Npumecei.

Tema 4.PactBopbl (7 yacos)

AuncnepcHble cuctembl. VICTUHHbIE pacTBOpbLI. Cnocobbl Bblpa*XeHNA KOHLUEHTPaunUn pacTtBOpPOB:
MaccoBan 014 PpaCTBOPEHHOrIO BeWECTBA, MO1IAPHAA KOHUEHTPaLLUA. KonnongHole PacTBOpbI. 3o0nu, renn.

dneKTpoAuTMYeckan auccoumauma. CunbHble U cnabble 31eKTPoaUTbl. KUC/I0MHO-OCHOBHbIE
e3aumodelicmeusa 8 pacmeopax. Cpefa BOLHbIX PAacTBOPOB: KWUCAAA, HEUTpPaNbHasA, WeNoYHas. MoHHoe
npouseedeHue 800bl. BogopogHsbiii nokasatens (pH) pactsopa.

Fudponu3 opeaHuUYecKuUx U HeopaaHuyecKux coeduHeHull.
Mpakruyeckas paborta. MpurotosseHne pacTBopa ¢ 3a4aHHON MOJIAPHOW KOHLEHTpaL e
Tema 5.9neKTpoxumuueckue peakuum (5 yacos)

XUMUYECKME WCTOYHWKM TOKa. Pag CcTaHAapPTHbIX SNEKTPOAHbIX MNOTEHLMANoB. INeKTPOoaums
pacTBOPOB U pacnnaBoB. [ToHAmMue o Koppo3uu memasnos. Cnocobbl 3auiUmsl 0OM Koppo3uu.

Tema 6. MeTtannbl (12 yacos)

NonoxkeHne meTannos B ﬂepMO,ﬂ,MHECKOVI cnmcreme XMMUYECKUX 31EeMEHTOB. O6u.w1e CBOMCTBA
MeTannos.. 3J'IEKTpOXMMM‘-IeCKMI71 pAaa Hal'lpﬂ)-KEHMﬁ MeTannos. O6m,14e cnocobbl nony4yeHnA MeTannos.

0630p MeTaN0B rMaBHbIX Noarpynn (A-rpynn) nepnoanyeckon cMcTeMbl XMMUYECKUX 3/IEMEHTOB.

0630p meTannoBs rnasHbix noarpynn (B-rpynn) nepMopmyeckol cucTeMbl XMMUYECKUX 31EMEHTOB
(Mepb, UMHK, mumat, Xpom, xene3o, HUKesb, NaAamuHa).

CnnaBbl METaNN0B.
OKeunabl U rnapoKcnabl MeTannos.

DemoHcTpaumn. O3HakomneHne ¢ obpasuamu MeTansioB U UX COeauMHeHW. B3ammopenctsme
LLEeNOYHbIX U LeNoYHO3eMeSbHbIX METANIOB C BOAOW. B3aumopeincresne menm C KMCNOPOAOM U CEPOIr.
dneKTponns pacteopa xnopuga meau (Il). OnbiTbl NO KOPPO3UM METAIIOB U 3aLUUTE OT Hee.

NabopaTopHble ONbITbl.B3aMoaencTBMEe LMHKA U Kese3a C PacTBOpaMu KUCAOT U LWeNoYei.
3HaKOMCTBO C 06pasLLaMMN METANIOB U UX pyaamu (paboTa ¢ KoNeKLUAMM).

PacyeTHble 3agaun.PacueTbl MO XMMUYECKUM YPaBHEHMAM, CBSA3aHHbIE C MAaCCOBOM A0Mei BbIX04a
NpoAyKTa peaKkumnn oT TEOPETUYECKU BOSMOXKHOTIO
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MpaKTnuecKkana paboTa. PewleHne akcnepMmeHTanbHbIX 3a4a4 no Teme «MeTtann».

Tema 7. HemeTtannbl (10 yacos)

O630p CBOWMCTB HemeTannoB. OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA TUMUYHbIX HEMETaN/10B.
OKcnabl HemeTannos 1 Kucnopogocogepralime KMcaoTol. BogopoaHbie coegnHeHNA HeMeTans10B.

OemoHcrpaunn.06pasubl HemeTannos. O6pasLbl OKCUAOB HEMETA/IIOB U KUCI0POACOAEPKALLMX
Kucnot. FopeHue cepbl, pochopa, Kenesa, MarHna B KUcaopoge.

Na6opaTopHbie onbiTbl. 3HAKOMCTBO € 06Pa3LL@MN HEMETA/IIOB U UX NMPUPOAHBIMU COEANHEHUAMM
(paboTa c Konnekumnamm). PacnosHaBaHuMe X10PMA0B, CyNbpaToB, KApPOOHATOB.

eHeTM4yecKana cBA3b HeopraHn4eCKknx n opraHnM4eCKmnx seLlecrts.

MpakTnyeckasa pa60'ra. PelleHue 3KcnepumeHTanbHbIX 3a4a4 no Teme «HemeTtannbi».

Tema 8. XumuaA 1 KusHb. (54.)

Xummna B NPOMbIWNEHHOCTU. anIHLI,MFIbI XUMUYECKOIo nponssoacrea. XUMUKO-TeXHONorn4eckme
NPUHLUIbI MPOMBILINEHHOIO NOAYyYeHUA meTannos. NponssoacTso YyryHa. lponssoacTeo cTanu.

Xumusa B 6bITy. XMUYeckan NpPOMbILL/IEHHOCTb U OKPY*KatoLlas cpeaa.

MpaktMKym 7 4). PewleHne 3KCMepUMEHTa/bHbIX 33a4ady MO HEOPraHWYecKon XMMWUW; pelueHune
3KCMEPUMEHTa/IbHbIX 3af4ad4 MO OPraHMYecKoW XWMWUKM; pPelleHWe MPaKTUYECKMX pPacyeTHbIX 3a4ad;
nonyyeHue, cobupaHme 1 pacnosHaBaHue rasos.
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TEMATHYECKOE IINTAHUPOBAHHE

Ne HammenoBanme pa3ienoB uTeM | YueOHBIC KontponrHsbie [IpakTuueckast 4acTh
pasnena Yackl padoTHI 71ab0paTopHbIe MIPaKTHYIECCKHE
U TeM OITBITHI paboTHI
1. Baxmneiinmue xumuueckue 8 1 - -
TOHSTHS ¥ 3aKOHBI
2. CtpoeHue BemecTBa 7 1 - -
3. XUMHUYECKHE PEAKITUI 7 - 2 -
4. PactBOpbI 7 - 1 1
5. ONEeKTPOXUMHUIECKUE PEAKIIH 5 1
6. Mertannst 12 1 1 1
7. Hewmeramibt 10 1 2 -
8. XuMHMS U KA3HDb 5 - - -
9. [IpakTrkym,000011IeHIE 7 1 5
Hroro: 68 6 6 8
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KpuTepuu n Hopmbl OLLeHKM 3HaHWIi U YyMeHuii obyualowmxca

KoHTponb pe3ynbraToB 00y4eHHs SBISETCS OJHOM M3 BaXKHEWIIMX KOMIIOHEHTOB Ipoliecca
o0y4eHus: xuMuu. B nporuiecce 00ydeHus JOIKHBI ObITh YCTaHOBJIEHBI YETKHUE B3aUMOCBSA3H MEXKITY
NOHATHAMHM, (OpPMUPYEMBIMH y Yydamuxcs. VIMEHHO TakuM o00pa3oM Yy HHX CO3JIaeTCs
olpeseNcHHas cucTeMa 3HaHui. Kaknas HoBas TeMa pacCMaTpuBacTCs JIMIIbL IOCIE TOTO, Kak
YUHTEIIb MPOBEAECT KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHUS MOJTYYEHHBIX 3HAHUMN JUIsl BOCIIPUATHS
HOBOI'O MaTepHaja. BbIMogHeHne KakuX-TM0O0 YHpa)XHEHUH MO HOBOW TeMe crocoOCTByeT Ooiee
MIOJHOMY, OCO3HaHHOMY YCBOCHHUIO MaTepuaa, Co34aeT yCIOBUs A (POPMUPOBAHUS Y YHALIUXCS
CHUCTEMBI XUMUYECKHX ITOHATHI, JTOTHUECKU CBSI3aHHBIX IPYT C APYTOM.

KoHTposib 3HaHMH ydamuxcs JOJDKEH INPOBOAMUTHCS YUHUTEIIEM CUCTEMaTH4EeCKU. Buuabl
KOHTPOJISI MOTYT OBITh MPOINHUCAHBI B TOJJOBOM TEMaTHYECKOM IUIAHMPOBAHUH, a TaK)Xe B IUIaHE U
KOHCTIEKTe ypoka. OpHUEHTHPOM JUIs YYUTEN XUMHUHU JOJDKHBI OBITh MMEIOLIHECS B MPOrpaMMax
pyopuku «JlocTHxkeHne NpeIMEeTHbIX, METAIIPEIMETHBIX U JINYHOCTHBIX PE3YIbTaTOBY.

Knaccndukamy BUIOB KOHTPOJIA PE3YILTATOB O0YUEHHS] XUMUHU
1. Ilo mecty B yueOHOM mporiecce

BBognEbIi AXTyanm3anmst oHopHBIX IIpeaBapuTEIHHBIN KOHTPOIb OCYIIECTBIIIOT JUIS
KOHTPOJb WJIA OCTATOYHLIX 3HAHUM 10 | JUATHOCTUKH
TEeME HCXOIHOr'O YPOBHS 3HAHMM 1 YMCHHUM
IIKOJBLHUKOB, IO3TOMY IIPUMEHSIETCS B HayaIe
Y4eOHOI0 I'0J1a, IepeJ M3YICHUEM HOBOT'O
pazaeiia UM TEMBbI
Texymmi KoHTpoas yCBOCHMS IIpoBoauTCs yauTElIeM Ha IPOTSKCHUH BCETO
KOHTPOJb y4eOHOr0 MaTepyaia B Xo4€ | y4eOHOro 3aHATH C LENBIO OTCICKUBAHUS
IMO3HABATEJIHFHOIO IIpoIiecca | KAa4eCcTBa YCBOCHHUS XMMHUYCCKHUX 3HAHUM U
YMCEHHUM, PACCMOTPEHHLIX Ha YPOKE
Tematnueckuii | Mrorosas mpoBepka 1o TeMe| IIpoBoauTCcs mocie H3yYEHHsT KAaKOro-Imuoo
KOHTPOJb y4eOHOro MaTepHaja KPYIIHOTO pa3jiena Kypca, KaK IIPaBUJIO, B KOHIIS
4ETBEPTH, IIOIYTOIMS, TPUMECTpA, Y4eOHOro roja
Hrorosurit Bua KOHTpOIISI YCBOSHHUS IIpoBoauTcs B popMe UTOrOBOIH KOHTPOJIBLHOM
KOHTPOJb y4eOHOr0 MaTepHasa 3a BeCh| pabOTh/KOHTPOJIBLHOro TecTa Wik B popme I'MMA
Kypc 00y4eHUS wii EI'D

1. Ilo dopme npoBecHMS.
* UeauBUTyaJIbHBIN.
* OpoHTATBHBIN (MACCOBLIIL).
2. Ilo cnocoOy opraHu3aliym.
* VCTHBIN.
* [InCEMEHHBIMN.
e]IpakTHUUECKUN.

OueHuBaHue yCTHOIO OTBETA
NuauBuayaabHblii KOHTPOJb PE3YylIbTaTOB MOXET IMPOBOIUTHCS Ha ypoKe Kak B (opme

KpaTkoro ompoca ¢ Mecta ((ppoHTanbHas KOHTpoiupyromas Oecena),

TaK U B BHIE

00CTOSITEJILHON MPOBEPKM 3HAHUI W YMEHMil y JOCKHM. DTOT B Omnpoca (MHIWBUIYaJIbHBIN)
MOKHO IMPOBOJAUTH HaA dTAllaX aKTyaJIn3alunu 3HaHI/II>'I, HU3YUYCHHUA HOBOI'O MaTcpHalia, 3aKpCIJICHUA U
COBEpIICHCTBOBaHMsI 3HAHUN W MPOBEPKM YCBOEHHS HOBOTO MaTepuana. Bormpockl yuurtens s
KPaTKOro OMpoca JOKHBI OBITh JTAKOHUYHBI, C(HOPMYIUPOBAHBI B IOHATHBIX YUCHUKY TEPMHUHAX H
TpeOoBaTh KpaTKoro oreera. J[s HSKOHOMUM BpPEMEHHM MOXHO HCIHOJIb30BaTh KapTOUKU C
BOIIPpOCaMH, HaA KOTOPBIC YHCHUKHU I'OTOBATCA OTBECTUTL Y NTOCKHU.
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Bo Bpems oTBeTa ydamerocs Uid IDOCTHXKCHHMS YCTOMYMBOIO BHHUMAaHHs Kiacca IOJE3HO
IIPEAYCMOTPETh IOCIEAYIOLIEEe 3a OTBETOM PELEH3UPOBAHHE CO CTOPOHBI APYIMX Y4Yalluxcs,
UCIIpaBJIEHUE JJOMYIIEHHBIX OIINOOK, TOTOJHEHNUE.

IIpu npoBeneHnn onpoca AOMYCKAETCs 3a1aBaTh Y4allleMycCsl HaBOSAIIME BOIPOCHI ISl TOTO,
4TOOBI MOMOYb €My C(HOPMYIMPOBATH CBOM MBICIH. MOryT OBITh M JOMOJHUTEIBHBIE BOIPOCHI,
€CITM OHM HEOOXOIMUMBI JJIsl TIPEICTOSAIIETO N3yYeHHs HOBOTO MaTepuaia. Bo BpeMsi yCTHOTO OTBeTa
YYalerocsi y4uTeslb MMEET BO3MOKHOCTB 3a/aTh JOIOJHUTENBHBIM BONPOC IHArHOCTHYECKOTO
XapaKkTepa, KOTOPBIM IIOMOXKET BBIIBUTh COCTOSTHUE 3HAHUM U YMEHUN OTBEYAIOILETO.

IIpoBeneHne yCTHOrO MHAMBHAYAJILHOTO KOHTPOJIL TpeOyeT OT yuuTenasl COOpPaHHOCTH M
BHUMaHMUs, TaK KaKk HEOOXOAMMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS YUAILIHXCs B KJIacce.

VYuutens 00s13aH MPOKOMMEHTHPOBATh OTBET YUEHHUKA, YKa3aB Ha OLIMOKU 1 OTMETHB
yaa4Hble CTOpOHBI. JIF000i OTBET 10MIKEH OBITh 3aMEUeH yYUTeJIeM U OObEKTUBHO UM OLICHEH.
Heo0s3aTenbHO CTaBUTh OTMETKY 32 KaXKIbIH HEMOJHBIN 0TBET. EClii ydeHUK HEOTHOKPATHO
JOTIOJTHSIT OTBETHI PYTrUX OJHOKIACCHUKOB, TO MOKHO ITOCTaBUTh €MY OOIIYIO OTMETKY 32 YPOK.

OT1merka «5»:

- JIaH TIOJIHBIM U NIPaBUJIbHBIA OTBET HA OCHOBAHUU U3YYEHHBIX TEOPHH,

- MaTepuall U3JI0KEH B OIPEICIICHHON JTOTMYECKOM MTOCIIEN0BATENBHOCTH, JINTEPATYPHBIM
A3BIKOM,

- OTBET CaMOCTOATEIbHBIN

- BO3MOYKHA OJTHA HECYIIIECTBEHHAs OLTHOKA.

OT1merka «4»:

- JIaH IOJIHBIM U NIPaBUJIbHBIA OTBET HA OCHOBAHUU U3YYEHHBIX TEOPHH,

- MaTepua U3JI0KEH B OIPEIEICHHOM MTOCIEA0BATEIBHOCTH,

- OTBET CAMOCTOSTEIIbHBIN

- JIOMYILIEHBI 2-3 HECYLIECTBEHHBIE OIINOKH, UCTIPABICHHBIE IO TPEOOBAHUIO
YUUTENS, WIM 1aH HETIOJHBIA U HEYETKHUI OTBET.

OT1merka «3»:

- JIaH TIOJIHBIM OTBET, HO IIPY 3TOM JIOMYyIIEHA CylIeCTBEHHAas! OIMOKA MIIA OTBET
HEIOJIHBIN, IOCTPOCH HECBA3HO.

OtMmeTtka «2»:

- OTBET OOHAPYKMBAET HEIIOHUMAHNE OCHOBHOI'O COZIEpKaHMs y4eOHOro

MaTepuana,

- IOMYILEHBI CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YYAIIMNACS HE MOXKET UCIIPABUTH
IIPY HABOJALLMX BOIPOCAX YUUTEIIS.

OT1merka «1»:

- OTCYTCTBHE OTBETA.

@®poHTaTbHAsT KOHTpPOJMpYlas Oecefa OOBIYHO JIOCTATOYHO KpPAaTKOBPEMEHHA.
Bompockl, kak 1 BO BCsAKOH Apyroi Oecene, TpeOylOT KpaTKOTO OTBETA, MO3TOMY 3a OJMH TaKOH
OTBET YYCHHMKY CTaBUTh OLEHKY Henb3s. Hy)KHO 3apaHee HAMETHUTH T€X YYEHHKOB, OTBET KOTOPBIX
BO BpeMsi Oeceibl XOTAT OLICHUTbh, U 33J]aBaTh UM IEJICHANPABICHHO 3aIVIAHMPOBAaHHBIC 111 OeceIbl
Bonpockl. OHAKO HE clleAyeT 3aaBaTh MOJPAI BOIPOCH OJHOMY M TOMY k€ ydeHHKy. PaboraTsh
JOJDKeH Bech Kiacc. PpoHTanbHas Oecela MOXKET COUETaThCs C YCTHBIM y4ETOM 3HAHUH, KOTJa
HECKOJIBKO y4allluXcsl TOTOBATCS K OTBETY Y HOCKHU. CII0KHOCTh pabOThI 3aKIIF0YAETCS B TOM, YTOOBI
HE YITyCKaTh U3 MOJIsl 3peHHA KJacc, y4acTBYIOIIMI B Oece/ie, U yJaluxcsi, OTBEYAIOUINX Y TIOCKH.

3a4eT - 3TO METOJ YCTHOTO KOHTPOJ, KOTJa yYEHHKaM IPEIOCTABIAETCS BO3MOKHOCTb
Ooiee IMTENTBHO W OOCTOSATENFHO OTBETUTh Ha Bompoc. OOBMHO 3ayeT Ha3HA4YaeTcss BO
BHEYPOUYHOE BpEMS; KJIACcC IPU 3TOM pa3lessIeTCsl Ha JBE WIW TPHU I'PYIIbI, KOTOPHIE NMPUXOAAT HA
3a4yeT Mo oyepenu B pasHoe BpeMs. O MpoOBEOCHMM 3ayeTa y4UTeldb COOOIIAeT 3apaHee, YTOObI
y4Jalmuecst MOIJIM K HEMY IOATOTOBUTHCS. I MOATOTOBKY K 3a4€Ty YUYHUTENIb COCTABIIAECT BOIPOCHI,
a TakKe NpUMEpHBIE 3a/1a4, PEKOMEHAYET JUTEPATypy, NPEABAPUTEIBHO IIPOBEPUB, UMEETCA JIH
OHa B LIKOJbHOHN OnbOmmorexe. CpokH MPOBEACHUS 3adeTa JOJKHBI ObITh M3BECTHBI 3aMECTHUTEIIIO
IUPEKTOpa IO y4eOHO-BOCIUTATENbHOW paboTe, 4TOOBI MOXKHO OBUIO DPEryJupoBaTh HarpysKy
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y4aIuxcsl.
Krnaccuueckuii 3aueT NnpenycMaTpUBAacT BBIABICHUE YPOBHS 3HAHWM, YMEHHUH M HAaBBIKOB

yydanmxcsi Bo Bpemst Oecesibl yueHuka ¢ yuureneM. OH JaeT MOoJHOe M TOYHOE MpeCTaBlIeHUE 00
YpOBHE OOYYEHHOCTH KaXKIOrO YYEHHKA, OJHAKO OTHHMAaeT MHOTO BPEMEHH, YTO BEOEeT K
MEPETPY’KEHHOCTH KaK YUUTEINs, TaK U YUEHHUKA.

OnenuBanne NUCbMEHHOH padoThI

[Tucemennble  pabOTHI  TOAPA3ACNISAIOT HA TeKylue (MPOBEPOYHBIE) U HUTOTOBBIE
(KOHTpONBHBIE) PAOOTHI; IO BPEMEHHM OHU MOTYT 3aHUMATh BECh YPOK HIIU €TO YaCTh.

K wMmeromaMm mnuchMEHHOW TIPOBEPKH pE3YyJIbTaTOB OOY4YEHHs] OTHOCATCS MHUChMEHHAs
KOHTpOJIbHasi pabora Ha 45 MuH, mpoBepouHble paboTel Ha 10-15 MuH (Hanpumep, pelieHue
pacueTHBIX 3a3/ay), MUCbMEHHBbIE JOMAIIHHUE 3aJaHus, MUCbMEHHBIM y4eT 3HAaHUI OTHAENbHBIX
y4aluxcs o KapToukaM, XMMUYECKUE TUKTAHTBI, 3aJJaHHs TECTOBOTO TUIA U T.II.

[lonroroBka ywammxcsi K KOHTPOJBHON paboTe waile BCEro OCYILECTBISETCS Ha
obo0maronmx ypokax. O IpoBeIeHUH KOHTPOJIBHOU padOThI yUaluxcsi IpeaynpeKIaroT 3apaHee,
YTOOBI OHU MOTJIM MTOJITOTOBUTHCA.

ConepxaHue KOHTPOJIBHOW pabOTBI OXBAaThIBA€T BECh HambOoyiee BaKHBIA MaTepua
KOHTPOJIUPYEMOH TeMbl. B Takoit 00JbII0i KOHTPOIBHOM paboTe 3aaHusl TOJDKHBI OBITh €TMHBIMU
JUIL yJaluXxcsl BCeX YPOBHEW pa3BUTHSA. B KOHTpOJIBHYIO pabOTy pPEKOMEHAYETCS BKIIOYaTh
pasHooOpasHble 3amaHus: 000OIIAIOIIME BOIMPOCH], KAYECTBEHHBIE W PACUETHBIE XUMUYECKUE
3ajauu, IIeTIOYKM TPEeBpallleHuid, TecToBble, Trpaduyeckue 3amanus u T.4. HeobOxomumo
UCIIOJIb30BaTh HAMOOJbIIEE YWCIO BAapUAHTOB. TeTpaau [UIsi KOHTPOJIBHBIX padoOT SBIAIOTCA
JOKYMEHTOM, KOTOPBIIi MOXET OBbITh MPOBEPEH aIMHHUCTpAIMEH HIKOJBI U MHCIEKTOPOM OTAesa
o0Opa3oBaHMs, MMO3TOMY TETPaau AJii KOHTPOJIBHBIX pabOT AODKHBI XPaHUTHCA B XUMHUYECKOM
KaOWHETE B TEYeHUH Y4eOHOTro roja.

Yuurento WHOrAA JOBOJBHO TPYIAHO OMNPEIENIUTh CTENEeHb CIOKHOCTU MOJ00paHHbBIX
3ajaHuil. MeTOMUCTBI COBETYIOT BOCIIOJB30BAThCS CICAYIOIIMM npuemMoM. HeoOxoamMo camomy
BBITIOJIHUTH 3Ty paboTy, a U3PACX0JOBAaHHOE BpeMs ISl YUEHHUKOB §8-9-X KJIaCCOB HAJ0 YBEJIUYHTH B
5 pa3, a ans CTapuIMX KJIaccoB - B 3 pa3a. MoOXXHO B X0/€ MpeABapUTEIbHON CaMOCTOSITEIbHON
paboThl MPEASIOKUTh HECKOJNBbKO TUIMYHBIX 3aJaHUi M MpOaHAJIM3UPOBATH CTENEHb UX
BBITIOJTHCHHUSI.

[Ipu oueHMBaHMM OTBeTa Yy4allerocss HEOOXOAMMO YYMTHIBATh KAaueCTBO BBIMOJIHEHHUS
paboTsI 1o 3aganusM. KoHTposbHas paboTa OLIEHUBAETCS B LIECJTIOM.

OT1MmeTka «5»:

*  J1aH NOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPHii, BO3MOXKHA HECYIIIECTBEHHAsI OLTHOKA.

OT1MmeTka «4»:

e JIOMyCTHMMa HEKOTOpasi HETIOJIHOTAa OTBETA, MOXKET OBITh HE OoJiee IBYX

HECYIIECTBEHHBIX OLINUOOK.

OT1MmeTka «3»:

* paboTa BBINIOJHEHA HEMOTHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCs He 0oJiee OHOU

CYIIIECTBEHHOM OIIMOKHU U 2-3 HECYIIECTBEHHBIE.

OTMmeTKa «2»:

* paboTa BBIIIOJHEHA MEHBIIIE YEM Ha TPETh,
*  HMeEeTCs HECKOJIBKO CYIECTBEHHBIX OIMIMOOK.

O1merka «1»:

* paboTa He BBINOJHEHA.

Bo3smoxHa crienyromas CUCTEMa OLICHMBAaHUS KOHTPOJBHOW padOThl MO NATHOAIBHOM
CUCTEME:

IIPU BBINOJIHEHUH y4eHUKOM OT 96 1o 100% paboTel cTaBUTH OLEHKY «5»; oT 76 10 95%
paboTsl - «4»; o1 50 1o 75% - «3»; o1 20 g0 50% - «2». [Ipu MONMHOM OTCYTCTBUU MPABHIBHBIX
OTBETOB WJIW BHITIOJTHEHUHU Pab0Thl MeHee ueM Ha 20% cTaBUTCS OreHKa «1».

[Ipu orneHKe BBHIMOTHEHHS MUCHMEHHONW KOHTPOJBHOM pabOThl HEOOXOAMMO YUUTHIBATH
TpeOOBaHUs eAMHOTO OpHOrpadhuIECKOro PeKIMA.
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Bce pabotel 00s3aTeNbHO JOHKHBI OBITH MPOBEPEHBI K CIEIYIONIEMY YPOKY, MPH 3TOM
YUUTENb JOJDKEH COONIoAaTh TMOJHYI0 OOBEKTHBHOCTh. (OOs3aTesieH aHaiu3 pe3ydbTaToB
MMMCbMEHHOW PaboThl U paboTa Hax TUMWYHBIMU ommrOkamu. OOBsBIEHUE OIICHOK U aHaIu3 paboT
TpeOYIOT OT YUHUTENSI COOTBETCTBYIOIIETO MEAArOTHIeCKOr0 TaKTa.

OrneHnBaHME TECTOBBIX padboOT

TecTbl, cOCTOSIINE W3 MATH BOMPOCOB MOXKHO KCIIOJNIB30BAaTh MOCTE HM3YYCHHS KaKIOTO
Martepuana (ypoka). Tect uz 10—15 BOmpocoB UCTIONB3yeTCsl AJIs IEPUOTUUECKOT0 KOHTPOJIsL. TecT
u3 20—30 BompocoB HEOOXOIUMO UCTIONB30BATH JIJIsl UTOTOBOTO KOHTPOJIA.

[Ipu oueHuBaHUM HCTIONB3YETCS CIEAYIOlas MIKaua: Uil TecTa U3 ISTH BOMPOCOB ® HET
OIIMOOK — OLIEHKA «5»; * OJIHA OIIHUOKA - OI[EHKA «4»; * IBE OIMIMOKU — OLIEHKA «3»; * TPU OIIHOKH
— OIICHKA «2)».

Ecnu onienka BeICTaBiseTCs B OpMe 3a4eT/HE3aUeT, TO 3aUeT CTABUTCS MPHU BHITIOTHEHHUH
70% 3amanmii. Takas ¢opMa OLEHKM HCIONB3YETCs, €CIM TECT COACPKHUT YIpPaKHEHUS Ha
pacnio3HaBanue. Eciau TecT oneHMBAaeTCs MO MSATHOAJUIBHOW CHUCTEME, TO CTaHIAPTHBIC KPUTEPUU
oreHOK TakoBEI: 91-100% - omenka «5»; 81-90% - onenka «4»; 80-70% - onenka «3»; mmxe 70% -
OLICHKA <«2».

OueHka ymeHuil pemiaTbh pacueTHbIe 3a1a4M

O1merka «5»:

* B JIOTMYECKOM PACCy>KICHUH U PEIICHUU HET OIINOOK,

OTmeTka «4»:

* B JIOTHYECKOM PacCyXJICHUHU U PEIICHNUHU HET CYIIECTBEHHBIX OLIUOOK,

e JomyiieHo He OoJiee ABYX HECYIECTBEHHBIX OIUOOK
OT1merka «3»:

* B JIOTHYECKOM PACCYXJECHUU HET CYIIECTBEHHBIX OITUOOK.

*  JIONyCKaeTcs CyLIECTBEHHAsI OIIMOKA B MATEMAaTHUYECKHX pacyeTax.

OTmeTKa «2»:

*  UMEIOTCS CYIIECTBEHHbIE OIMOKHU B JIOTHYECKOM PACCYKIACHUH U PELICHUH.
OTmerka «1»:

*  OTCYTCTBHE OTBETa Ha 3aJlaHUE.

OneHka YKCIePUMEHTAIBHBIX YMEHUI (B NMpouecce BHIMOJTHEHUS MPAKTHYECKUX
PadoT MO0 MHCTPYKIIMH)

[MpakTrueckrue paObOTHI MO XUMHH BBITIONHSIOTCS B TETPAAsSX IS MPAKTUYECKUX padorT.
[Ipu oneHMBaHUM OTYETA MO BHINOJHEHHUIO MPAKTUYECKOW pabOThl 0c000e BHUMAaHUE YHAETseTCs
KaueCTBY U IMOJTHOTE CAMOCTOSITEIIbHBIX BBIBOJOB YUEHUKA.

KonuuecTBo mpakTryeckux paboT OnpeAeseHo B IporpamMmme.

B Tedenne yqeOHOro roja TeTpaau A NPAaKTUIECKUX PadOT XpaHUTCS B IIKOJIE.

OTmerka «5»:

*  DKCHEpUMEHT BBITIOIHEH MOJHOCTHI0. ClIeNIaHbl MPaBUIIbHBIC HAOIIOICHUS U BHIBOIBI,

* DOKCIIEPUMEHT OCYIIECTBIIEH MO IUIaHy, C YYE€TOM TEXHUKU O€30MacHOCTU U
IpaBuiI paboOTHI C BELIECTBAMU U IIPUOOpamH,

* MPOSBIEHBl OPraHU3ALMOHHO-TPYIOBbIE YyMEHHUs (TOAAEPKUBAETCS YUCTOTA
pabodero MecTa, MOPSAOK HA CTOJIE, IKOHOMHO UCTIOIB3YIOTCS PEAKTHBHI).

» JlomymieHbl He 00Jiee IBYX HECYIIECTBEHHBIX OIMTUOOK MPU 0POpMIICHUH paOOTHI.
OTmeTka «4»:

* paboTa BBINOJIHEHA, C/IeJaHbl IPaBUIIbHbIC HAOIIOEHNS U BBIBOJbI: SKCIIEPUMEHT
BBITIOJTHEH HETIOJIHO WJIM HAOJIONAIOTCS HECYIIECTBEHHBIE OIIMOKK B paboTe C
BEIIIECTBAMH U TTPUOOPAMHU.

O1merka «3»:

*  OTBET HEMOJHBIN, paboTa BBINNOJIHEHA MPABUWJIHHO HE MEHEE, YeM HAaIOJIOBUHY,
JIOTYIIIEHA CYIIECTBEHHAs OmuOKa (B XOJe JKCIIEPHUMEHTa, B OOBSICHEHUH, B
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odbopmiiennn pabotsl, o Th nipu paboTte ¢ BemecTBaMu U MPUOOpPamMu), KOTOPYIO
yyaluicst uchpasisieT Mo TpeOoBaHuio yuurens. Jlomyckaercss odopmiieHHE
paboThI 0€3 3anUCcH YpaBHEHUN PEaKITni.

OKCIIEPUMEHT TIOJIHOCTHIO BBIMOJIHEH B COOTBETCTBUM C HWHCTPYKIMAMU U
MpaBUJIAMHU TEXHUKH 0€301TaCHOCTH, HO paboTa He oopMIiIeHa.

OTMmeTKa «2»:

BrImoHeHO MeHee MOIOBUHBI paOOThL;

JIOMYILEHbI JIBe WM 0oJjiee CyIIEeCTBEHHbIE OIIMOKH B XOJ€ IKCIEpUMEHTa, B
o0bsicHeHnn, B odopmieHun padotel, mo Th mpu pabore c BemecTBaMH U
puOOpamMu), KOTOPBIE YIAIIHICS HE MOXKET UCTIPABUTD.

O1MmeTka «1»:

paboTa He BBITIOJHEHA,

MOJTHOE OTCYTCTBHE YKCIIEPUMEHTAIBHBIX YMEHUIA.

OtpaboTka mpakTHUYECKUX paboT He MpeaycMaTpUBaeTcs NpU OTCYTCTBUH

y4alerocsi Ha MpPaKkTHYECKoW paboTe, MpU BBHIMOJIHEHUH YKa3aHHBIX paboT Ha OTMETKU

«1» 1 2».

B uCKIOUMTENBHBIX Cly4asx IPU OTCYTCTBHM YYalleToCs I0 YBaXKUTECJIBHBIM
[IPUYMHAM YYHUTENIb MOXET IPENOCTaBUTh BO3MOXKHOCTH BBIIIOJIHUTH IPAKTUYECKYIO

pabory.

OuneHka yMeHHH pemaThb IKCIIePUMEHTAIbHbIE 3a1a4H

Ilpu oueHKe TOro yMEHHMs CIEAyeT YYUTHIBATh HAONIOJCHUS YUUTENS U TNPEIbIBIsieMbIe

ydamuMmces pe3yIbTaThbl BBIIIOJIHECHUA OIIBITOB.

OrMmerka «5»:
[Inan pemienust 3aja4n cOCTaBIEH NPAaBUIIBHO,
OCYIIECTBJICH MOJ00p XUMHUUECKUX PEaKTHBOB 1 000pYy/JOBaHUS,
9KCIEPUMEHT BBIIIOJIHEH MOJIHOCTBIO,
JTaHO TIOJIHOE OOBSCHEHHE U CAETIaHbI BHIBOBI.
OrMmerka «4»:
®  IUIAH pPEIICHHs COCTABIIEH MTPABUIBHO,
o OCYIIECTBJICH MOJ00p XUMHUUECKUX PEaKTHBOB M 000pYy/J0BaHUS,
®  SKCNEPHUMEHT BBINOJHEH MOJHOCTHIO,

) JIOTIYILIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMIMOOK (B O0BSICHEHUH U BBIBO/IAX).

OTMeTKa «3»:
) IJIaH PEILLEHUs] COCTABIICH TPABUIIBHO,
) OCYIIECTBJICH MOJ00P XUMHUYECKHX PEAKTUBOB U 00OPYI0BAHMS,

° OKCIICPUMECHT BBIIIOJHEH HE MCHEC, YCM HAIIOJIOBHHY, JAOMYHICHA CYIICCTBCHHAs

olInOKa B 00OBICHEHHNH U BBIBOIAX,
. HKCIIEPUMEHT BBIMIOJIHEH MMOTHOCTHIO, OTYET HE COCTABIICH
e  JIONYIIEHBI HAPYIICHUS TEXHUKH OE30IMacCHOCTH, JKCIEPUMEHT

BBITTOJIHEH

MOJIHOCTBIO, CACIaHbI HCCYIIICCTBCHHLIC OIIMOKH B O0BACHEHUH U BBIBOJax.

OTMeTKa «2»:

e  JomyllieHbl JBe U Oosiee OomMOKM (B IUIAHE pPEUICHMs, B MOA0OOpPE XUMHUECKHUX,

pEaKTHUBOB U 000pYyI0BaHUsI, B OOBSICHEHUU U BBIBO/IAX).
e  JIOMYIIEHBI HAPYIICHUS TEXHUKU O€30MacHOCTH
Otmetka «1»:
e  3aJaya He pelleHa.
e  HE IPUCTYIMWI K paboTe
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NEPEYEHb LIUDPOBbIX OEPA3OBATE/IbHbIX PECYPCOB U WEB-CAMTOB UHTEPHET.

LLIMpOKKi1 BbIBOP 3NEKTPOHHbIX NOCOBMIA NpeacTaBNeH B e4MHON KoANeKLMM undpoBbix 06pasoBaTebHbIX

pecypcos: http://school-collection.edu.ru/.

MepeuyeHb Web-caiiToB, peKoMeHAYyeMbIX A4/18 UCNONb30BaHNA B paboTe yuuTenamm Xummnu:

No | HasBaHue caitTa unn | CopeprkaHue Agpec (URL)
n/ | ctatbu
n
1. | XypHan «Xvmus: Copep aHne HOMEPOB M aHHOTaLMM http//www.chem.msu.su/rus/school
MeToAMKa cTaTel )ypHana /
npenoAasaHus B _
WwKone» chemistry_meth/welcome.html
2. | WKonbHble yuebHMKM | Cepms LWKObHbIX Y4eOHUKOB MO http://www.chem.msu.su/rus/scho
no xumum ana 8-11 | xyumum aBTOPCKOro KoAeKT1Ba ol/
Knaccos xumdaka MIY nog obuiei
obuieobpasosatenc | ;o nakieit akagemmka PAH
Ol WKO/IbI
B.B.J/lyHuHa. lMporpammsl Kyp- COB.
MoypoyHoe NnaHMpOBaHMeE.
DNEeKTPOHHbIE TEKCTbI.
3. | Alhimik MonesHble coBeTbl, 3IPPEKTHbIE http://egworld.ipmnet.ru/indexr.ht
OnNbITbl, XMMUYECKUE HOBOCTH, m
BMPTYa/bHbI peneTuTop,
KOHCY/NbTaLMUKN, UCTOPUA XUMUM
4. | C-BOOKS NluTepaTypa no Xxummuu http://c-books.narod/ru
5. | ATombl B KpUcTaniax | YuebHoe nocobue ekatepuHbyprckux | http://virlib.eunnet.net/win/
y4éHbix A.C.MockBuHa un t0.[.MaHoBa | metod_materials/wm9/
6. | Mup xumun CnpaBoyHas nHGopMaLLMa, HOBOCTH http://www.chem.km.ru/
HayKu
7. | OnopHble KOoHCMeKTbl | [ToypoYHble KOHCMEKTbI A http://khimia.hl.ru/
no Xxmumuu WKoNbHMKOB 8-11-x Knaccos
8. | OnbiTbl Mo OnucaHue peakumit, potorpadun, | http://shnic.narod.ru/
HeopraHW4YecKom crnpaBoYHan MHPopMaLms
XMMUM
9. | OTKpbITbI KONeAX: | YYyebHUK No xumuu, Tabaumua http://www.chemistry.ru

Xnmuma

MeHaeneesa ¢ NoApPo6HOM
XapPaKTePUCTUKOM 3/1EMEHTOB,
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

MHTEPAKTUBHbIE MOLENN, HOBOCTH,
XpecTomaTua, MHTepHeT-pecypchbl
Mo XMMMU, TECTbI

10 | MepBoHayanbHble 3a4aHuA 1 ONbITbl HAa YPOKaXx http://www-windows-
XMMUYECKUE NOHATUA | xymum B 8-m Knacce. CTpaHuLa 1251.edu.yar.ru
cepBepa ApocnaBckoro obnacTHo-
ro UeHTpa ANCTaHLMOHHOrO
06y4yeHUs LKONbHMUKOB
11. | WkonbHaa xumma— | CNpaBoYHUK M yuebHUK no xumum. | http://www.schoolchemistry.by
CNpPaBO4HMK No lnaBHaa 0cobeHHOCTb — -f'u
XUMWWN U aKTUBHAA XUMKaNbKYNATOP, KOTOPbIA
MOMOLLE yHEHMKY yNpoLwaeT peleHne 3a4a4 no
WU CTYAEHT
YASHTY XUMUU
12. | Poccuitckuia Kosnnekuma skcnepMmeHTOB Mo http://experiment.edu.ru/catalo
06pasoBaTeNbHbIN XUMMUU g.asp?
noptan
ob_nol12619
13. | Kypc opraHunyeckoi MocTtaHoBKa onbITOB. Knaccobl http://formula44.narod.ru
XMMUKM 33 10-i OPraHUYeCcKUX COeAUHEHWUH,
Knacc. TectTupoBaHue. buorpadpum
3HAMEHUTbIX YYEHbIX.
14. | OpraHuyecKas DNEKTPOHHbIN y4ebHUK ana cpeaHel | http://cnit.ssau.ru/organics/
XUMMA, LIKOAbI.
15. | Xumuna ana Bscex. DNEKTPOHHbI CNPaBOYHUK 3a http://www.informika.ru/text/datab
NOJIHbIN KYpC XMmUU. Mporpammbl ase/chemy/START.html
No XMMWWU, TECTbI.
16. | Xumua. JKCNepuMeHTanbHbIN y4ebHUK Mo http://hemi.wallst.ru/

ObpaszoBaTesibHbIl
canT gnAa
LUKONbHMKOB

obuwelr n HeopraHMYECKON XMMUU
ana 8-11-x Knaccos,
npegHasHa4YeHHbIN Kak ans
HayanbHOro oby4yeHun, Tak U anA
NOAroTOBKM K 3K3aMeHam B BY3.

Xumunyeckue cnoBapu, ormnuagbl
no Xxmmuwn.

—yuntento: Xumma» A.3.MNywkapés n ap. YenabuHck, «Barnag», 2006r.

MoNHbIM NepeyYeHb 3NeKTPOHHbIX 06pa3oBaTeNbHbIX N3AAaHUIN MOXKHO HalTu B nocobun « AHTEPHET
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CIHIUCOK JIMTEPATYPHI

Pymsutuc T'.E., ®enpaman D.I'., Xumwus. OcHoBbl oOmiert xumuu. 11 kmace. — M.:
[Ipocsemenue, 2016

I'apa H.H. Xumus. IIporpammsl o01ieo6pa3zoBatenbHbIX yupexaenuil. — M.: [Ipocsemenue,
2010

bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 xmaccel. Pa3BepHyroe TemaTHueckoe
miaHupoBanue mo ydeonwkam Pymsutuca I'.E., ®enpamana @.I'., Boarorpan, Yuurens,
2009

XomueHKo U.I.COOpHMK 3a4a4 U yNpParKHEHMIA MO XUMUMN.
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TemaTuueckoe naaHMpoBaHue yuebHoOro marepuana no Xxummm

AnAa nsydyeHma npegmeta no YMK.E. Pyasutnuca m ®.I. denbgmaHa 11 knacc

(2 yaca 8 Hedento, 8 meyeHue 200a - 68 yacos)

Ktn
Ne Tema ypoka DJIeMeHTBI COJePKAHMA TpeOoBaHNs K YPOBHIO Kpurtepuu ouenk
YPOKa MOAT0TOBKH
Teopernueckue 0CHOBBI 001IEd XUMHUH
Tema 1. BaxkHelmye XuMHYECKHE MOHSITHA U 3aKOHBI (8 yacc
1. Crpoenue atoma. Snpo 3HATBh OCHOBHBIE XUMHYECKHE Kpurepuu onenku
ATOM. XMMHYECKHUN HJIEMEHT. (TIpOTOHBI, HEUTPOHBI) U MOHATHS:  BEILECTBO, TEOPETUUECKUX 3HAHUI
W3zoTomEl. 3NMEeKTpOHBL. 30TOMBI. XHUMHAYCCKUH SJIEMEHT, aTOM,
CocTaB aTOMHBIX siep MOJIEKyJa,  OTHOCUTENbHas
IToBTOpEHNE TpoitaeHHoTO B 10 aTOMHasT M  MOJIEKyJIsIpHast
KII. MAacchl, HOH, U30TOIbI; YMETh
OTIpeAeIIATh 3apsa HOHA
2. Bxonnasi koHTpOJIbHAs1 padoTa KonrponbsHas paboTa 3a YcBOEHHE OCHOBHBIX 3JIEMEHTOB BBoaHBII KOHTPOJIB
Nel kype 10 kmacca coaepkanust Kypca xumuu 3a 10
KJ1acc
Kpurepuu onieHkH yMeHy
pemarb pacu€THBIE 3a1at
3. 3aKOH COXpaHEHHS MacChl U 3aKOH COXpaHEHHS MacChl YMeTh IPUMEHSTh 3aKOH Kpurepnn onenkn
SHEPIrUU B XUMHUU BELIECTB. 3aKOH COXpPaHEHHMSI MacChl BEILIECTBA TEOPETHUUECKUX 3HAHUH.
COXpaHEHHS U
npespamieHust. Jledekr
MAaccChl
4, [lepnonuyeckuii 3aKoH. Crpykrypa I1.C. rnaBusle 1 | 3HaTh OCHOBHBIE XHMHYECKHE Kputepuu onenku
Pacnpenenenue 3neKTpoHOB B 10OOYHBIE TTOATPYIIITHI, HNOHSATUS: TEPEeXOJHBIE TEOPETHUUECKUX 3HAHUH.
aToMax 3JICMCHTOB MaJlbIX MaJIbIC U 6OJ'IBHII/IC OJICMCHTBI.
MIEpHOJIOB. nepuopl. Opburans, s-, p-, | YMETh ONpeaessiTh MAKCUMaIbHOE
d-opburanmu, YHCII0 IEKTPOHOB Ha YPOBHE
SHEPTreTUICCKUE (cmoe) mo popmyie,
MIOYPOBHH, CIIHH, XapaKTepU30BaTh MOPAI0K
CHapHBaHHUE CKTPOHOB 3aIM0JHEHUSI JEKTPOHAMHU
MIOJTypOBHEH B aTOMax XUMHUYECKUX
aneMeHTOB ¢ Nel mo Ne38,
3aIUCHIBATh UX JIEKTPOHHBIC
hopMyJIBI ¥ TpadUIECKUE CXEMEI.
YMeTh 1aBaTh XapaKTEPUCTUKY
XUMHYECKHUX 3JIEMEHTOB I10
IIOJIO’KEHUIO B IIEPUOINYECKON
CHCTEME M CTPOEHHIO aTOMa.
5. Pacnipenenenue 351eKTPOHOB B 3HaTh OCHOBHBIE XHMHYECKHE Kpurepuu onenkn

aToMax OOJIBIIHNX nepuoaoB

TIOHSTHS:
JJIEMEHTHI.
YMeTs onpenessiaTh MAaKCHMaIbHOE
YHCIIO HJIEKTPOHOB Ha YPOBHE
(cmoe) mo popmyie,
XapaKTepu30BaTh MOPSIOK
3aI0JTHEHUS AJICKTPOHAMH
MIOJTyPOBHEH B aTOMax XUMHUECKHUX

NEepEXOJHBIC

TCOPETUUCCKUX 3HAHUI.

44



JJIEMEHTOB, 3aMUCHIBATh UX
AIICKTPOHHBIC (POPMYIIBI U
rpadguuecKue CXeMBbl.

YMeTh TaBaTh XapaKTePUCTUKY
XUMHUYCCKUX JJICMEHTOB I10
MOJIOKEHHIO B TIEPUOIUECKOM
CHCTEME M CTPOEHHIO aTOMa.

[Tonoxenue B I[ICX3 Bomopoaa,
JIAHTAHOM/IOB, aKTUHOW/IOB
HCKYCCTBEHHO TOJTYYICHHBIX
3JIEMEHTOB

JlanTOHOU B,
AxtrHOUABL VICKYCTBEHHO
[IOJIYy4Y€HHBIE 2JIEMEHTBHI.

YmeTb 40Ka3bIBaTb ,CI,BOI;'ICTBEHHOE
nonoxeHwme sogopoaa B
nepmop,mqecr(of/'l cncreme,
onpeanenAaTb MecCTtonosioxeHune
NaHTaHOMAO0B U aKTUHOUAOB.
3HaTb 3HAYEeHNE NePUOJMNYECKOro
3aKOHa ” I'IepMO,EI,M‘-IECKOﬁ
CUCTEMbI

Kpurepuu ouenku
TEOPETUUYECKUX 3HAHUM.

BaneHTHOCTE 1 BaJICHTHBIE
BO3MOXKHOCTH aTOMOB

IIepnonuyeckoe n3MeHeHUE
BAJIEHTHOCTH H PAUYCOB aTOMOB.

BaneHTHBIE BO3MOKHOCTH.

CBo0o01HBIE OpOUTAIIH,
V3MeHeHust aTOMHOTO
paauyca, 4ucia
SHEPreTUYECKUX YPOBHEH,
YHCIa BAICHTHBIX
3IIEKTPOHOB B IIEPHOJIAX U
rpynmnax [ICX3

3HaTh BaJICHTHEIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB 2 Majoro
Mepruo/ia, yMeTh OOBSICHATh
MPUYHHY WX BBICIICH BAJICHTHOCTU
(Iv).

YMeThb onpeiesITh BaICHTHOCTh
AJIEMEHTOB TP 00pa30BaHUU XUM.
CBSI3H IO JOHOPHO-AKIIETITOPHOMY
1 0OMEHHOMY MEXaHU3MYy. YMeTh
COCTaBJIATH TPAaPHUECKIE CXEMBI
CTPOCHHMS BHEIITHUX JJICKTPOHHBIX
CIIOEB aTOMOB, ITOKa3hIBAIOIINE
BaJICHTHBIE BO3MOKHOCTHU
HCKOTOpBIX aTOMOB XHUM.
2JIEMEHTOB B BO30YXIEHHOM U
HEBO30YKJIEHHOM COCTOSTHHU
Ymerp xapakrepu3oBaTh
M3MCHEHHE PAaINYCOB aTOMOB XHM.
AIIEMEHTOB TI0 TPYIIIaM U
mepruoiaM, OOBSICHITD IPUIHHBI
ITUX I/I3MeHeHI/II\/II, HUX BJIMAHHUC HA
BaJICHTHOCTH M O-B CBOMCTBA
aTOMOB.

Kpurepuu ouenku
TEOPETUUECKUX 3HAHUMH.
Kpurepun oneHkn ymeHd
pelIeHus pacuéTHBIX 33
Kpurepun onenku
TEOPETHUUECKUX 3HAHUH.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

OcHoBHEBIE BUJIBI XUMHUYECKOM
cBs3u MloHHAs M KOBaJIeHTHAS
CBA3b

KosanentHas cBsI3b, €€
Pa3sHOBUIHOCTH H
MEXaHU3M 00pa30BaHMs

10.

CocTaBneHne IeKTPOHHBIX
(hopMyIT BEIIECTB ¢ KOBaJICHTHOU
CBA3BIO

11.

MeTtanmnmndeckas CB3b.
Bomnoponnas cBsi3b.

DNEKTPOOTPUIIATETHHOCTh
Bonopoanas,
MeTaJUTHYeCKast

CBSI3b

3HaTh OMpENIETICHUE XUM. CBSI3H,
BUJIbI XUM. CBSI3U, MEXaHU3MBI X
00pa3oBaHusl.

YMeThb onpeiensaTh BU XUM. CBSI3U
B MIPOCTHIX U CJII0KHBIX BEIICCTBAX,
COCTaBIISITh CXeMbl 00pa30BaHUsI
BEIIIECTB C Pa3IUYHBIMU BUIAMHU
CBsI3H

YMeTh 00BSICHATH MEXaHU3M
00pa30BaHuUs TOHOPHO-
aKIENTOPHOU, KOBAJIGHTHOM CBSI3U,
0COOCHHOCTH BOJOPOJHOM CBSI3H.

Kputepuu ouesku
TEOPETUUECKUX 3HAHWH.

Kpurepun onenku
TEOPETHUUECKUX 3HAHUH.

Kputepuu onenku
TEOPETHYCCKIX 3HAHHA.

12.

IIpocTtpaHcTBEHHOE CTPOEHUE
MOJIEKYI

I'ubpunu3anys aTOMHBIX
opOuranei

3HATh OCHOBHBIC XapaKTEPHUCTUKU
XHM. CBSI3H (IUTHHY, YJHEPTHIO,
HATPAaBJICHHOCTh, HACKIIAEMOCTB ).
YMeTh 10Ka3bIBaTh 3aBUCUMOCTh
ITHX XapaKTEPUCTUK OT
pasnuIHBIX (HaKTOPOB (MIPOIHOCTH
— OT MEPEKPHIBAHUSI AIEKTPOHHBIX
00J1aK0B, THOPUAM3ALIKS CBSI3U U

Kpurepuu onesku
TEOPETUYECKUX 3HAHWH.
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JIp.; HAChII[AEMOCTh — OT
BaJICHTHBIX BO3MOXKHOCTEH aToMa
U ap.)

3HaTh pa3IMYHbIE (POPMBI
MOJIEKYJI, OTIPEICIICHUE BEIIECTB
MIOCTOSTHHOTO ¥ [IEPEMEHHOTO
COCTaBa, pa3lINYHbIE BUIBI
KpUCTATINYECKUX PEIIETOK.

13. | CtpoeHne KPHCTAIIIOB. BemiectBa MosekymsapHoro | 3HATh pa3MUYHBIC (POPMBI Kputepun onenkn

Kpucrammmueckue pemmerky. 1 HEMOJICKYJISIPHOTO MOJIEKYJI, OTIpEJIe/ICHNE BEIIECTB TEOPETUUECKUX 3HAHHH.
CTPOCHUSL.. MIOCTOSIHHOTO U TIEPEMEHHOTO
Kpucranmmieckue u COCTaBa, Pa3INYHbIC BUIBI
amop(HbIe BEeLIECTBA. KPHUCTAJUTMUECKUX PELIETOK.
Tuns! KpUCTATITHYECKUX
pelieTok (aToMHas,

MOJIEKYJISIpHAs, HOHHAS U
METaJUTHYCCKAs).
3aKOHOMEpPHOCTh CBOMCTB
BEIIECTB OT THITOB
KPHCTAJUIMYECKON PEIISTKH.

14. | [lpuunHbl MHOTOOOpa3us BemiecTs | V3omepwst, roMoorus, Kpurepun onenku
AIITOTPOTIHSL. TEOPETHUECKIX 3HAHUIA. ,
3aja4n: BEIYMCIIEHHE MaCChl pelath pacyeTHBIE 3a/1a
MPOIYKTa
peakuu (KOJIUIecTBa
BEIIECTBa, 00bEMa) eCIu
IUTS €r0 TIOTyYeHHSI JaH
pacTBOp C ONpeaeIeHHON
MacCOBOMU JIOJIEH.

15. KonTpoabnas padora Ne2 no Baxxnelimue xumuieckue Kpurtepun ouieHKH UCHM
TemaM «BaxkHeiimme 3akoHsbl, [13 u [ICXD Ha KOHTPOJIEHBIX PadoT.
XHMHYeCKHEe MOHSATHSA U OCHOBE YY€HHsI O CTPOCHHHU
3aKO0HBbD», «CTpoeHne BemecTBa» | aToMoB. CTpoeHuHe

BEIIEeCTBA.
Tema 3. Xumnueckue peakuuu (7 4acoB)

16. | Knmaccubpukamms XuMudIecKux OBP. O6parumsie u NmMets mipencTaBieHne 0 XUM-0H Kpurtepun oneHku
peaximii HeoOpaTUMbIE PEaKIIHH. (hopMe IBIKCHUS MAaTCPHH. TEOPETHYCCKIX 3HAHHA.

DK30- U 9H/IOTEPMHUYECKHE | 3HATh CYIIHOCTh XHUM-i peaKIiH,
peaxuuu. [IpaBuino 3aKOH COXpPaHCHHUS MacCHl U
MIPOTEKaHMs PEeaKHii B SHEPrHH, €TO 3HAYCHUE.
pacTBopax 3HaTh NMPU3HAKH KJIaCCU(UKALINN

17. Krnaccuukarms XuMIaecKinx XUM-X PeaKkUMH. Kpurepun onenku

peaxiui YMers kinaccupuuupoBarhb TEOPETHUUECKUX 3HAHUH.
MPEeUI0KEHHBIC XUM-€ PeaKIIuu
WJIN CaMUM HPUBOANUTH TPUMEPHI
Ha pa3Hble TUMbI PEAKIII

18. | CKOpOCTh XHMHYECKHUX PEAKITHA CKOpOCTh XUMHYECKIX YMeTh 00BACHATH MEXaHU3MBI Kpurepun onenkn
peaxkiuii. AKTUBUPOBAHHBIA | peakiuil Ha IpUMepe Opr-x U TEOPETHUUECKUX 3HAHUH.
KOMIUIEKC. 3aKOH HEOpraH-X BEIIECTB.

JICHCTBYIOIINX MaccC. Ymertp pemaTh 3a1a9u Ha
19. | CKOpOCTh XUMHYECKUX PEaKLHUi. Xumuyeckasi KHHETHKa. TEII0BOM 3 deKT. Kpurepun onenku

Kunernueckoe ypaBHeHUE
peaxIum.

I'omorennas u
TeTepOreHHast cpena.
DHeprus akTHBaIUH.
Kunernueckoe ypaBHeHHE
peaxuu

3HATD MOHATHE CKOPOCTH YIS
TOMOTE€HHOM U reTepOTreHHOM
peakiuii.

3HATh (aKTOPHI, BIHUSIONIUC HA
CKOPOCTh peakiuu (Ipupoaa
pearupyromIux BEIecTB,
KOHIIEHTpaIus, TUI0Ialb
COTIPUKOCHOBEHUS, TEMIIEpaTypa)
YMeTh 0OBSICHITE IEUCTBHE
KaX0T0 (pakTopa, BIUSIOIIETO Ha

TEOPETUUYECKUX 3HAHUMH.
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CKOPOCTb PEAKIUH Ha IIPHMEpax.

20.

Karanus

Karanus, karanuzatop,
HHTUOHUTOD

21.

XuMUYeCcKoe paBHOBECHE U
CIIOCOOBI €r0 CMEILIEHNS

XuMHUuecKkoe paBHOBECHE.
ITpunnun Jle HlaTense

3HATB MOHATHE CKOPOCTHU IS
TOMOTE€HHOU U reTepOreHHON
peakuui.

Kputepun onenku
TEOPETUYECKUX 3HAHUH.

3HaTh (akTopsl, BIUSAIOUINE HA
CKOPOCTb peakiuy (Ipupoa
pearupyromnmx BeecTs,
KOHIIEHTpALusl, IUIOIa b
COIIPUKOCHOBEHHS, TEMIIEPATYpa)
YMeTb 00BSCHATH ICHCTBHE
Ka)XJI0T0 (pakTopa, BIUSIOIIETO Ha
CKOPOCTb peaKiuy Ha pUMepax.
3HaTh (aKTOPHI, BIHUAIONINE HA
CKOPOCTbH pPeaKkIHH (KaTaau3arop)
3HaTh CYIHOCTh ¥ MEXaHU3M
KaTajn3a, IpUMEHEeHne
KaTaJln3aTopa U HHrHouTOpa Ha
MIPaKTHKE.

Kpurepuu onenku
TEOPETUUYECKUX 3HAHUMH.

22.

Ypok-0000I1eHIE 0 TEME
«XHUMHUYECKHE PEaKIHN»

Kputepuu ouenku
TEOPETUYECKUX 3HAHMIM.

Tema

4. PactBopnbl (7 4acoB)

23.

ﬂI/ICl'IepCHBIC CUCTEMBI

JucnepcHbie

cucremsl. PacTBopsl.
I'pybomucriepcHbIe
cucreMsl. Konnounseie
pacTBOpPBI. A3p030JH.

3HAaTh NOHATHE «IUCIIEPCHAS
cHCTEMa

YMeTh XapakTepHu30BaTh CBOWCTBA
Pa3NUYHBIX BUAOB AUCHEPCHBIX
CHCTEM, YKa3bIBaTh IPUIHNHY
KOaryJsiliuy KOJJIOUJO0B U
3HAYCHHE ATOTO SIBICHHSL.

Kpurepuu onenku
TEOPETUYECKUX 3HAHUMH.

24,

CriocoObl BBIpKEHHS
KOHIICHTPAILMU PaCTBOPOB

MomnsipHast KOHLIEHTpauus

25.

Pemenne 3a1a4 Ha IPUTOTOBJICHUC

pacTBopa onpeAenecHHOM!
MOJISIPHOM KOHLIEHTpaluu

YMeTh peuiars 3a7ja4uu Ha
IIPUTOTOBJICHUE PAcTBOPA
OTIpeAeTICHHON MOJISIPHOM
KOHIIEHTPaLH

Kputepuu ouesku
TEOPETUYECKUX 3HAHUH. ,
pelaTh pacueTHbIE 3a/1at

26.

IpakTuyeckas padora Nel
IIpuroroBieHne pacTreopa ¢
3aJaHHON MOJISIPHOM
KOHIIeHTpaluei

YMeTh TOTOBUTH PacTBOP
OIIPELIEJICHHON MOJISIPHOM
KOHIIEHTpaLUH. Y METh
0JIb30BaThCs 1a00PATOPHBIM
000pyI0BaHUEM.

Kpurepuu onenku
MIPaKTUYECKUX YMEHUM.

27.

DNeKTpoIuTHYEeCKAas
nqucconuanysa. Bogopoausrit
MIOKA3aTelb.

DNeKTpoIuTHYeCKAas
muccoruanus. CUIBHBIC U
ciabble SJEKTPOTUTHI.
Bonopoanslil nokaszareins

(pH).

YMeTb 00BSACHITE,TOYEMY
pacTBOPHI BELIECTB C HIOHHOU U
KOBAJICHTHOM MOJISIPHOM CBSI3bS
MIPOBOJIAT IIEKTPUUCCKUH TOK.
Ymers onpenenste Ph cpenbi ¢
TTOMOTIIBO BOJIOPOTHOTO
noKa3aTesns

Kpurepun onenku
TEOPETHUUECKUX 3HAHUH.

28.

Peakiuu voHHOTO OOMEHA

Peakiiuu voHHOTO OOMEHA

YMeTh 00bICHATH ¢ mo3unmid TO]]
CYITHOCTh XUMHYECKHUX PEAKIIHA,
IMPOTEKAIOIUX B BOJHOMU Cpesie.

Kputepun onenku
TEOPETUYECKUX 3HAHUH.

29.

I'maponns opraHudeckux u
HEOPraHMYECKUX COECIMHEHUI

I'maponus HeopraHUUecKuX
(coneit) 1 opraHMYECKUX
(cTOXKHBIX AGHUPOB,
YIJIEBOJIOB, OEIIKOB)

3HAaTh CYIHOCTb THIPOJIU3A.
‘YMeETb COCTABIIATh ypaBHEHUS
peaKIuii ruapoIH3a.

Kpurepuu onenku
TEOPETUUYECKUX 3HAHUMH.

Tema «D1eKTPOXMMHUYECKHE PeAKITHI

»(5 yacoB)

30.

XUMHYECKHE UCTOUYHUKHA TOKa

T"anpBanmyecKuit

3JIEMEHT. DJIEKTPOIbL.
Anona.Karon. AKKymyssiTop.
TOTUIMBHBIN

YMeTh 00BSICHATH TIPUHITHIT
pabOoTHI TaIbBAHUYECKOTO
JJIEMEHTA.

Kputepuu onenku
TEOPETHYSCKIX 3HAHHIA.
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AIIEMEHT. DIEKTPOXUMHUSL.

31. | Pax craHmapTHBIX 3IIEKTPOIHBIX Psn cranmapTHBIX 3HaTh, KaK YCTPOEH CTaHIAPTHEIH Kpurepun onenkn

MTOTEHINAJIOB IEKTPOHBIX MOTEHIIUANOB. | BOJOPOAHBIN AEKTPOA. YMETh TEOPETHUUECKUX 3HAHUH.
CraHpapTHBIC YCIOBHS. MOJIB30BATHCS PAOM CTaHIAPTHBIX
CranpapTHBIA BOAOPOAHBIA | BOJOPOAHBIX MOTEHIUAJIOB.
IEKTPO.

32. Kopposust meTanios u ee Kopposust. Xumudeckas 3HaTh OTJIMYHUS XUMAYIECKON Kputepun onenku

MpeIynpexacHue KOppO3us, KOPPO3HH OT TEOPETHYCCKIX 3HAHHA.

NIEKTPOXUMUYECKas ANIEKTPOXUMUYECKOIl.3HATh

Kkoppo3us. CriocoOs CIOCOOBI 3aIUTEI MET.U3IEIIHI OT

3aLIUTHL KOPPO3HH.

33. | Onekrponus DneKkTpon3 3HAaTh, KaKUe MPOLECCHI Kputepuu ouenku

MPOUCXOIAT Ha KaTOJE U aHOE TEOPETHUECKIX 3HAHHM.
TIPH AIIEKTPOJIH3E PACIUIABOB U
pacTBOpOB CoJIeH.
YMeTh COCTaBIATh CyMMapHBIC
YpaBHEHHMsI peakMi IEKTPOIH3A.

34, | UToroBasi KOHTpOJbHas padoTa Kpurepuu onieHKH IHCHM
Ne3 3a I moryroame mo pasaeny KOHTPOJIBHBIX PadoT.
«Teopernyeckne 0CHOBBI
XUMHI

Tema 6. Merasuibl. (12 yacoB)
35. | OOmas xapakrepucTika MmetauioB | Metamibl. [Tonoxenue YMeTh JaBaTh XapaKTEPUCTUKY Kpurepuu onenku

metamwioB B 11IC XUMHYECKHUX 3JIEMEHTOB — TEOPETHUECKIX 3HAHHM.
DIEKTPOXUMHIYECKIH PsJT METaJUIOB (s-, p-,d- AIEMEHTOB) O
HaIPSHKCHUH METaJIIOB. MIOJIOKEHHIO B MIEPUOTU-YECKON

CHCTEME M CTPOCHHIO aTOMOB.

3HaTh CTPOEHUE, CBOMCTRA,

criocoObI OYYCHUS U

MPUMEHEHHE IPOCTHIX BELIECTB

METaJUIOB.

YMeTh T0Ka3bIBaTh XUMHUICCKIE

CBOIICTBa MeTaJJIOB, 3aIMCHIBATh

YpaBHEHHMsI peakluii B

MOJIEKYISIPHOM U OKHCIUTENBHO-

BOCCTaHOBHTEIHHOM BHJIE.

36. 0030p METATHYECKUX 3JIEMEHTOB | MeTtamisl A-rpymm YMeTh XapakTepu3oBaTh Kputepuu onenku

A-rpymmn XHUMHYECKHE CBOICTBAa METAIIIOB TEOPETHYCCKIX 3HAHHA.
[A-IIA rpymnn u anroOMUHHS,
COCTaBJISITH COOTBETCTBYIOIIHE
YpaBHEHUsI peakuui

37. | OOwwmit 0030p METAUTNYECKUX YMeTh XapakTepu30BaTh Kputepuu ouesku

311eMeHTOB b-rpynn XUMHUYECKHE CBOKHCTBA METAIIJIOB TEOPETUUECKUX 3HAHUM.

b- rpynn , coctaBnsThb
COOTBETCTBYIOIIUE YPABHEHHUS
peakuui

38. | Mens YMeTh COCTaBIATh YpaBHEHUS Kpurepun onenku
peaxuuii, XapakTepU3yIOIIHX TEOPETHUECKUX 3HAHUH.
CBOICTBA MeIU

39. | ImekK YMeTh COCTaBIATh ypaBHEHUS Kpurepun onenku
peakuui, XxapakTepu3youux TEOPETHUUECKUX 3HAHUH.
CBOMCTBA IIMHKA

40. Turan u xpom YMETb COCTABIIATh yPaBHEHUS Kputepuu onenku
peaKuuii, XapaKTepU3yIOIIHX TEOPETHYSCKIX 3HAHHIA.
CBOICTBa TUTaHa U Xpoma

41. | XKeneso, HUKeNb, IIATHHA ‘YMeETb COCTABIIATh ypaBHEHUS Kputepuu ouesku
peakuui, XxapakTepu3yomux TEOPETUUYECKUX 3HAHUM.
CBOIICcTBA Jxene3a

42. | CruiaBbl METaNJIOB Crnassl.JIerupytomue VYMeTs mpeackasaTh CBOMCTBa Kputepuu ouesku

n06aBku. YepHbie

CIlJIaBa, 3Has €ro CoOCTaB

TEOPETUYECKUX 3HAHUMH.
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MeTaisl.. [{BeTHBIE
Metasuibl. Yyryn.Crans.

43, | Oxcumsl U TUAPOKCHIIBI METAUIOB | OxcuIbL. [ MapOKCHIBI. 3HaTh Ba)XHEHIINE CTEIIEHN Kpurepuu orenkn
OKHCIICHUS MEJIH, JKeJIe3a, XpOMa B | TEOPETUYECKUX 3HAHUH.
UX COeIMHEHMSX (OKCHAaX,
THJPOKCHIAX, KHCIOTaxX
44, | IlpakTndeckasi padora Ne2 YMeTh pacro3HaBaTh KaTHOHBI Kpurepuu onenku
Pemenune JxcrniepuMeHTATbHBIX coJeil ¢ TOMOIIBIO KAYECTBCHHBIX | MPAaKTUYECKUX YMEHUH.
3aaa4 no teme «MeTaib peaxuui.
45, | Pemenue 3agau YMeTh pemiarth 3a/jauu Ha pacdeTsl | Kpurepuu oueHkH
0 XUMHAYECKUM YPaBHEHUSM, TEOPETHUECKIX 3HAHHA.
CBSI3aHHBIE C MacCOBOH J1oJei
BBIX0/1a TIPOTYKTA PEAKINH OT
TEOPETHYECKH BO3ZMOXKHOTO
[ToBTOPUTH, YIIyOUTh ¥ 0000IIHTE
MaTepHal o TeMam «MeTas
[ToaroToBUTHCS K KOHTPOJIBHOU
pabore
46. KonTpoabHnas padora Ned mo BbIsIBUTH ypOBEHB NOJYyYEHHBIX Kpurepun ouieHKH TUCHM
Teme «MeTaLib» 3HAHUH yUYaIluXCcs MO MPONUACHHONH | KOHTPOJBHBIX PadoT.
TeMe
Tema 7. «Hemerauabs» (10 yacoB)
47. 0O0630p HEMETAIIIOB Hewmerannel u ux YMerp 1aBaTh XapaKTEPUCTUKY Kputepuu ouenku
¢u3nveckrue CBOKCTBA. XHM. 3JIEMEHTOB HEMETAIUIOB TI0 TEOPETHYCCKIX 3HAHHA.
CtpoeHue aToMOB MIOJIOKEHHIO B MIEPUOTUIECKON
HEMETAaJIOB. CHCTEME M CTPOCHHIO aTOMOB
48. CBolicTBa ¥ IPUMEHEHNE 3HaTh CBOWCTBA U IPUMEHEHUE Kputepuu ouenku
BOXHCHUIINX HEMETAJUIOB Ba)XKHEHIMX HEMETAJUIOB TEOPETUUECKUX 3HAHHH.
49, | CBoiicTBa 1 IPUMECHEHHE 3HaTh CBOWCTBA M MPUMEHECHNE Kpurepun onenku
BOXXHCHUIIINX HEMETAJUIOB Ba)XKHEHIIMX HEMETAJLIOB TEOPETUUECKUX 3HAHHH.
50. | OOmas xapakTeprucTHKa OKCHIOB 3HaTh KIaCCU(UKAINIO OKCH/IOB, Kpurepun onenkn

HEMCTAJUZIOB U
KHCIIOPOJOCOACPKAININX KUCIOT

UX COCTaB, CTPOEHHE, CBOMCTBA,
IPUMEHEHHE.

YMeTs cocTaBisTh GOpMyIIBI
OKCHJIOB XHM. 3JIEMEHTOB —
HeMeTtaoB [—IV nepuonos
MePUOIMYECKON CHCTEMBI,
OTIPENETSITh B HUX THI CBS3H, THII
KPHUCTaJUIMYECKOH PeIETKHY,
MPEeACKa3aTh UCXOAA U3 3TOTO
(u3nuecKre 1 XUMHYECKHE

CBOMICTBA OKCHUJIOB.

TCOPETUUCCKUX 3HAHUI.
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YMeTh 3anuchiBaTh ypaBHEHUS
pCaKInii, JOKA3bIBAIOIIUC XHM.
CBOMCTBA OKCHJIOB HEMETAJIOB B
MOJICKYJISIPHOM, HOHHOM U
OKHUCJIUTENIHHO-
BOCCTAHOBUTEIHHOM BUJIE.

3HaTh 00 U3MEHEHUH CBOWCTB
OKCH/JIOB HEMETAIIJIOB T10 [IEPUOIaM
U TPYIIIaM, yMETh OOBSACHSITH
MIPUYHHBI 3THX U3MCHEHUI

51. | OkucauTeNbHblE CBOWCTBA Knaccndukauma YMeThb COCTaBIISATh YPABHEHUS Kpurepun ouenku
a30THON U CepHOI KMCNOT HeOopraHMYeCcKnx peaKuuii, XapaKTepU3yIOIIX TEOPETHYECKUX 3HAHHH.
coeaMHEHWIA. XMMUYecKne OKHCJIUTENbHbIE CBOICTBA a30THOM
CBOMCTBA OCHOBHbIX ¥ CEpHOI KHCIIOT
K/1aCCOB XMMMNYECKMX
CoeHEHUN.

52. | CepHas KHCTIOTa B a30THAS 3HaTh 00JIaCTh IPUMEHEHHS Kputepun oneHku
KUCIIOTHL VX mpuMeHeHue. KUCIIOT TEOPETUUECKUX 3HAHWH.

53. | BomopoaHsie coeqMHEHNS OKHUCIUTENBHO — YMeTs cocTaBisATh GOopMyITBI Kpurepnn onenkn
HEMETaJlIOB BOCCTaHOBHTEIILHbIC JIETY4YUX BOJOPOHBIX COCIUHEHUH | TEOPETUYECKHX 3HAHHM.

CBOWCTBAa HEMETAJIOB ( HA | HEMETAJUIOB HAa OCHOBE CTPOCHHUS

IIpuMepe BOIOPO/a, UX aTOMOB 1

KHCJIOPOa, Cephl) ANIEKTPOOTPHLIATEIIHHOCTH,
OTIPENETSITh THII CBSA3H, BUL
KPHUCTaJUTNYECKON PeIIETKH,
OTIHCHIBATH (PU3UUECKUE U
XMMHYECKHE CBOIMCTBA,
3alIUChIBaTh YPABHCHUS XUM.
peakuuu.

54. | I'enernueckas cBs3b YMeTh 10Ka3bIBaTh B3aMMOCBSI3b Kpurepuu onenkn
HEOPraHWYeCKUX U OPraHUYEeCKUX HEOPraHWYECKHX U OPraHUYeCKHX | TEOPETHUECKHX 3HAHHU.
BEIIIECTB COEIANHEHNUH, COCTABIATh

YpaBHEHHsI XUMHUECKUX PEaKIUH

55. | lIpakTuyeckas padora Ne3. YMeTsb pacro3HaBaTh BEILECTBA C Kpurepuu oneHkn
Pemenue 3xciepuMeHTATBHBIX MOMOIIbIO KAYECTBEHHBIX PEAKLUil | MPAKTUUECKUX YMEHHH.
3aga4 no teme «Hemeranib» Ha aHHOHBI

56. | KonrpoabHas paGora Ne S mo Kpurepun onieHKH nUCHN
Teme «Hemeramis KOHTPOJIBHBIX padoT

Tema 8 Xummus u ;Ku3Hb (S 4acoB)
57. | X¥MUs B IPOMBIIUIEHHOCTH. Xumundeckas YMeTh 0OBSICHUTD HaydHBIE Kpurepun onenku

[TpUHIHUITBI TPOMBIIUIEHHOTO
MIPOHM3BOICTBA

HpOMI)IHIJ'IeHHOCTL.XI/IMI/I"IG
CKas TCXHOJIOI'Hs.

MPUHIIKIIBI TPOU3BOJICTBA HA
MpUMepe MPOU3BOJICTBA CEPHOI
KHUCIIOTHIL.

TCOPETUICCKUX 3HAHUH.
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58. | XMMUKO-TEXHOJIOTHYECKUE Yepnas 3HaTh, KaKue MPUHIUIIBI Kputepuu ouesku
MIPUHIIMIIBI IPOMBIIIIIEHHOTO Metamnyprus.JloMeHHas XMMHYECKOTO IMPOU3BOJICTBA TEOPETUUECKUX 3HAHHUH.
MOJIy4EeHUs neds. AramoMepanus UCIOJb3YIOTCS MPHU MOIy4YEHUU
MetayuioB. I [pou3BoacTBo uyryHa. qyryHa.

VYmetb cocTaBisaTh YXP,
MPOTEKAIOIUX MPH HOTYUYECHUH
YyTyHa.
59. IIpoussoacTBo cTanu Kucnopoassiit koHBepTeEp. Ymerts cocraBiaTs YXP, Kputepuu ouesku
BbezoTxomHoe MPOTEKAIOIIUX MPH HOITyICHUH TEOPETUYECKUX 3HAHWH.
MIPOU3BOJCTBO. CTaJu.
60. | Xumus B ObITY 3HaTh npaBuiia 6e301nacHOR Kputepuu ouesku
paboTHI Co cpencTBaMu OBITOBOM TEOPETHUECKIX 3HAHHA.
XUMHUH
61. | XuMudeckas IPOMBIIICHHOCTh U | DKOJOTHYECKUIT YMeTh 00BSICHATH IPUYKHBI Kpurepun ouenku
OKpYXKaloIas cpeaa MonutopuHr.IIpenenasHo XMMHYECKOTO 3arps3HeHUS TEOPETUYECKUX 3HAHWH.
JIOTIyCTUMBIE BO3/yXa, BOJIOEMOB U MIOYB
KOHIIEHTPaLNH
Tema 9 «IlpakTukym. O6001IEHHE»

62. Lenouku npeBpareHuil. YMmeTs pemars Kpurepuu onenku
ITP/P Ne4 Pemenue I'eneTnueckas cBsI3b MEXAY | SKCIEpUMEHTAIbHbIC 3a/1a4u: 9KCIEPUMEHTANBHBIX YM(
JKCHePUMEHTAIbHBIX 32/124 10 KJIacCaMU COCIMHEHHM. a) Ha OTIPEJIENICHNE C TIOMOIIBI0 KPUTEpUH OLIEHKH yMCHN
HEOPraHM4eCKON XMMHUH XapaKTEpHBIX peakiui 2-3 pelaTh SKCIIepUMEHTAIE

MPEUI0KEHHBIX HEOPraHNUECKUX 3a1auu

63. IIP/P Ne 5 Pemenue WJIM OPraHWYECKHUX BEILECTB;
IKCIEePUMEeHTAIbHBIX 32/124 110 0) mpoBeCTH peakuuy, Noa-

OpPraHMYecKoi XMMUH TBEPXK/IAFOIIIEe KaUeCTBEHHBIH

64. | IIP/P Ne6 Pemenne COCTaB HEOPTraHUYECKUX UIIH
NMPAKTHYECKHX PACYeTHBIX 32124 OpPraHUYECKUX BEIECTB;

65. | IIP/P Ne7 Ilonyuyenue B) MCIBITATh PACTBOPBI 3X coJer

co0MpaHue N pacro3HABAHHE
rasos

HHAUKATOPOM U OOBSCHHUTH
HaOJIIoJaeMBI€E SIBIIEHUS,

T') HOJy4UTh aM(OTEpHBIH
TUAPOKCHU ¥ IPOBECTH PEAKITHH,
IO ITBEPKIAIOIIHE €TO
XHMHUYECKHE CBOMCTRBA,

IT) TOJTyYHTh 3aJaHHOE
OpraHUYECKOE BEIICCTBO;

€) OCYIIECTBUTH MMPAKTHYICCKHE
MpeBpaIcHIs HEOPTaHUICCKUX
WJIM OPraHUYeCKUX BEIIECTB TI0
cxeMme, MPoJIeaTh
COOTBETCTBYIOIIUE XH-MUIECKUE
PEaKIny.
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YMeTh ienath BbIBOJIbI, T0I0UPAThH
pCaKTHUBHI ¥ 000PYI0BaHUE,
MIPaBUJIBLHO IIPOBOIMTH OIIBITHI,
coOroast mpaBmiIa IO TEXHUKE
0€3011aCHOCTH

66. IToaroToBka K KOHTPOJIBLHOU
paboTe

67. | Ttoropasi KOHTPoJIbLHAasA paboTa Kpurepuu onieHKH IHCHM
Ne6 KOHTPOJIBHBIX paboT

68. | AHaim3 KOHTPOJBHON pabOTHI.

0O0001eHme MpoiiIeHHOTO
MaTepuaia

NToro: 68 4acoB, KOHTPO/IbHbIX PaboT-6, MpaKTUYECKMX paboT-7.
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