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Jannas pabouast mporpamma peaiusyercs B ydeOHUKax it o01eo0pa3oBaTenbHbIX yupexaeHuil aBTopoB I'.E. Pyasutuca u @.I'. ®enpamana «Xumus. 10
KJ1ace» U «Xumus 11 xkmacey.

Pabouas mporpamma cocTaBlieHa Ha OCHOBE IIPOTpaMMBbI 0011e00pazoBaTenbHbIX yupexxaeHuil o xumun 10-11 xmaccer, M.H. A¢danacneBa, - MockBa
«IIpocsemenue», 2017r. k yaeOHUKaM a1 001eoopa3oBaTenbHbIX yupexaeHuii I.E. Pymsutuca u @.I'. ®enpnmana «Xumust. 10 knacey, «Xumus — 11

kiacc», Mocksa «IIpocsemenue», 2017 r B coorBerctBuu ¢ ®I'OC cpennero o6mero oopa3oBaHus.

1. Tlnanupyemble pe3y/abTaThl.
IIpeaMeTHblIe, MeTanpeMeTHbIE M JIHYHOCTHBIE Pe3yJbTAThl 0CBOCHHS Y4eOHOr0 npeamMeTa « XuMHs».
IIpenmeTHble pe3yJibTaThl (0a30BbI YPOBEHD):

e c(hOpMHUPOBAHHOCTb MIPEJCTABICHUN O MECTE€ XUMHUU B COBPEMEHHOIN Hay4yHOW KapTHHE MUPA; TOHUMAHUE POJIU XUMHUU B (POPMUPOBAHUU
KpYyrozopa 1 (pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIsl PEILICHHsI TPAKTUYECKUX 3a/1ay;

e BJaJIeHHE OCHOBOIOJIArAIOIUMH XUMUYECKUMHU NOHATUAMHU, TEOPUSIMHU, 3aKOHAMHU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BaHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

e BJaJIeHHME OCHOBHBIMU METOJIaMH HayYHOI'O MIO3HAHUS, UCIOIb3YEMBbIMU B XUMHUH: HAOJI0JICHHE, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT; YMEHHE
00pabaTbIBaTh, O0OBSICHATH PE3YJIbTATHI IIPOBEICHHBIX OIBITOB U JIENIaTh BHIBOJIBI, TOTOBHOCTh M CITOCOOHOCTH METOBI IIO3HAHHMS ITPH PEIICHUN
NPaKTUYECKHX 3a/1a4;

e c(hOPMHUPOBAHHOCTH YMEHUS J1aBaTh KOJMUECTBEHHBIC OLIEHKU M ITPOBOJIUTH PACUETHI II0 XUMUIECKUM (OpPMYIIaM B YpaBHEHUSIM;

e BJaJIeHHE [TPABUIAMU TEXHUKU 0€30MaCHOCTH MPH MCIOJIb30BaHUN XUMHUYECKUX BEILIECTB;

e c(hOpMHUPOBAHHOCTb YMEHUS MPOBOJAUTH SKCIIEPUMEHTHI Pa3HOM TUAAKTUYECKON HAIIPaBIEHHOCTH;

e c(hOpMHUPOBAHHOCTb YMEHUS OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABJICHUAX, 0’KOTaX U JIPYTUX TPaBMax,CBSA3aHHBIX C BEILIECTBAMU U
1a00paTOpPHBIM 000PYIOBAaHUEM.

MeTanpeaMeTHble pe3yJbTaThl:

L4 C(I)OpMI/IpOBaHHOCTB YMCHUA CTABUTH LCJIN U HOBBIC 3a1a4U B yqe6e U TIO3HaBaTEIbHOU JACATCIIbHOCTH,



® OBJAJICHUE IPUEMaMHU CaMOCTOSTEIILHOTO TUNIAHUPOBAHUS ITyTeH JOCTIKCHUS LIEH, YMEHHsI BRIOUPATh 3 (HEeKTUBHBIE CTIOCOOBI peIICHUS
y4eOHBIX M MO3HABATEIBHBIX 33]1a4;

e chopMHPOBAHHOCTH YMEHHSI COOTHOCUTH CBOM JICUCTBUS C TUTAHUPYEMBIMH PE3YJIbTaTAMU;

e chopMHPOBAHHOCTH YMEHHSI OCYIIECTBIIATH KOHTPOJIb B MPOIIECCE JOCTHKCHUS PE3ybTaTa, KOPPEKTHPOBATH CBOU JCHCTBHS,

e chopMHPOBAaHHOCTH YMEHHSI OIICHUBATH MPABUIHBHOCTD BHIMTOTHEHUS YU€OHBIX 33/1a4 M COOTBETCTBYIOIINE BO3MOXXHOCTH UX PEIICHUS;

® BBICOKHH ypOBEHb KOMIIETCHTHOCTH B 00s1acTh ucronb3oBanus MKT;

e CchOPMHUPOBAHHOCTH IKOJOTUUYECKOT'O MBIIUICHHS;

¢ chopMHPOBAHHOCTH YMEHHUSI IPUMEHSTH B IO3HABATEIbHOM, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE 3HAHUS, TOJYYCHHBIE IPU U3y4YECHUU

npeamceTa.

JIMYHOCTHBIE pe3yabTrarbl:

L4 C(i)OpMI/IpOBaHHOCTB ITOJIOKHUTCIIbHOT'O OTHOICHUA K XMMHH, YTO O6y0HaBJII/IBaeT MOTHUBALIUIO K yqe6H0171 JACATCIIPHOCTH B BBI6paHHOﬁ C(bepe;
L4 C(i)OpMI/IpOBaHHOCTB YMCHUA pClIATh HpO6H€MbI IIOUCKOBOI'O M TBOPYCCKOI'O XapaKTEpa,
L4 C(i)OpMI/IpOBaHHOCTB YMCHUA MTPOBOAUTL CaMOaHAIIN3 U OCYIICCTBIIATE CAMOKOHTPOJIb U CAMOOILICHKY Ha OCHOBC KPUTCPUECB YCIICIIIHOCTHU;

L Cq)OpMHpOBaHHOCTI) HAaBBIKOB IIPOABJICHHUA MO3HAaBAaTEIILHON WHUIIMAaTHUBLI B y‘~I€6HOM COTPYAHUYCCTBE.

IlnanupyeMblie pe3ybTaThl H3VUYEHUS V‘leﬁHOFO npeaMera «XuMH):

B pe3synbrare u3ydeHus yqaeOHOro nmpeamera «XuMus» Ha ypoBHE CpeJHEro o0mero oopa3oBaHusi:

BbINYCKHUK HAYYHTCS:

pacKkpbIBaTh Ha MpUMepax pojb XUMUHU B GOPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHbBI MHpa U B IPAKTUYECKOM I€ATEIBHOCTH YEI0BEKa;
JEMOHCTPHUPOBATH HA ITPUMEPAX B3aUMOCBA3b MEXKIY XUMUEH U JPYTMMHU €CTECTBEHHBIMU HayKaMH;

packpbIBaTh Ha IpUMeEpPax MOJOKEHNs TEOPUU XUMHUYECKOoro ctpoeHust A.M. bytiiepoBa;

noHuMaTh ¢usndeckuil cmbica Ilepuognueckoro 3akona J[.M. MeHnaeneeBa M Ha €ro OCHOBE OOBACHATH 3aBUCHUMOCTh CBOWCTB XHUMHMYECKHX

3JICMCHTOB U O6p330BaHHI)IX HWMHU BCUICCTB OT JJICKTPOHHOI'O CTPOCHUA aTOMOB;



OOBSICHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUHN 00 X COCTaBE U CTPOCHHH,

MPUMEHSITh TPAaBHJIA CUCTEMATHUECKON MEXIYHApOIHOW HOMEHKJIATYPHI KaK CPEICTBA PasMYCHUS M UACHTU(DHUKAIMKM BEIIECTB 1O MX COCTABY H
CTPOCHHIO;

COCTaBJISATh MOJICKYJISIPHBIC M CTPYKTYpPHBIC (POPMYIIBI OPraHUIECKIX BEIIECTB KaK HOCHTEJICH MH(POPMAIIMKN O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX U
MPHHAJICKHOCTH K OIIPEICIICHHOMY KJIACCy COCIMHEHUI;

XapaKTepu30BaTh OPTaHUYCCKUE BEIIECTBA MO COCTaBYy, CTPOSHUIO U CBOWCTBAM, YCTaHABIWBATH MPUYUHHO-CIICICTBEHHBIC CBS3M MEKIY JaHHBIMU
XapaKTePUCTHKAMU BEIIIECTBA;

MIPUBOJIUTH TPUMEPBI XUMUYICCKUX PEAKIUN, PACKPBIBAIONINX XapaKTCPHBIC CBOMCTBA TUITUYHBIX IMPEACTABUTEIICH KIIACCOB OPraHUYCCKUX BEIIECTB C
LENIBI0 MX UACHTH(HUKAIMKE U 00BACHEHUS 00J1aCTH IPUMEHEHUS,

MIPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XUMHUYCCKUX PEaKIMii HA OCHOBE 3HAHWI O THIIAX XMMHYECKOH CBSI3M B MOJICKYJaX PEarcHTOB M MX
PCaKIMOHHOM CIIOCOOHOCTH;

MCII0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XUMHUYECKUX CBOMCTBAX BEIICCTB JIjIs 0€30M1aCHOrO MPUMEHEHHS B MPAKTHYCCKOM JICATEIIBHOCTH;
MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIL30BAaHUS MPOIYKTOB MEepepabOTKH HEe()TH W MPHPOJHOTO Ta3a, BHICOKOMOJEKYISIPHBIX COCJIMHCHUN
(monuaTHIIeHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIMTH OTBITHI IO PACIIO3HABAHUIO OPraHUYECKHX BEIICCTB: TIIMIIEPHHA, YKCYCHOW KHCIIOTHI, HEMPEACTbHBIX JKUPOB, TIOKO3BI, KpaxMmaia,
0ENKOB — B COCTAaBE MUIIEBLIX MPOJYKTOB U KOCMETHUYECKUX CPECTB;

BIIQ/IETh MIPaBUJIaMHU U TIpUeMaMu 0€301MacHOi paboThl ¢ XUMHUYECKUMHU BEUIECTBAMH U J1a00OpaTOPHBIM 000PYI0BaHHEM;

YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIUH W CMENICHHWS XHMHUYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAaKTOPOB C IICIIBIO
oTpeieNIeHUs] ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

MIPUBOJIUTH TIPUMEPHI THIPOJIHM3a COJICH B MIOBCEAHEBHOW KH3HU YEJIOBEKa;

MIPUBOJIUTH TIPUMEPHI OKUCIIUTETHHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B IIPUPOJIE, TPOU3BOJICTBEHHBIX MPOIECCaX U )KU3HEICATEIIHHOCTH OPTaHU3MOB;

MIPUBOJIUTH IPUMEPHl XMMUYECKUX PEaKLIUi, paCKPhIBAIOIIMX OOIIHe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJLJIOB;



MIPOBOJIUTH pacueThl Ha HAXOXJEHHE MOJEKYISPHOH (OpMYIbI YIIeBOJAOpOJa MO MPOAYKTaM CTOPAaHHUS M MO €ro OTHOCHUTENIbHOW IUIOTHOCTH U
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJSLIMX B €r0 COCTaB;

BJIAJICTh MPaBHJIAMH 0€3011acHOr0 OOPALICHUS C €AKUMHU, TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBON XUMHUH;

OCYIIECTBIIATH MOUCK XUMHUECKOW WH(POpMAIIMU TI0 Ha3BAaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

KPUTHYECKH OLICHUBATh M WHTEPIPETHUPOBATH XWMHYECKYI0 HH(POPMAIHMIO, COAEPXKAIIYIOCS B COOOIICHUSAX CPEACTB MacCOBOW HMH(OpPMAIH,
pecypcax MHTepHeTa, Hay4YHO-TIONMYJSPHBIX CTaThsIX C TOYKM 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B ILEJSX BBISBICHUS OLIMOOYHBIX
CyXzeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3ULINH;

MIPEJICTABIIATh IIyTU PELIEeHUs II100aJbHbIX MPOOJIEM, CTOSIIMX MEPE]] YETIOBEUECTBOM: IKOJIOTMUECKUX, SHEPTETUUECKUX, ChIPbEBbIX, U POJIb XUMUU B

pEIIeHUH ITUX MPOOIEM.

BbIHyCKHHK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

WJUTFOCTPUPOBATH HA IPUMEPaX CTAHOBIICHUE U BOJIIOLIMIO OPIrAaHMYECKOM XMMUU KaK HayKU Ha Pa3ju4yHbIX UCTOPUYECKHX FTanax €€ pa3BUTHUS;
UCIOJIb30BaTh METOJIbIl HAYYHOTO MO3HAHHS TPU BHIIOJHEHHH MPOEKTOB U y4eOHO-MUCCIIENOBATENbCKUX 3a7ad M0 M3YYEHHUIO CBOMCTB, CIOCOOOB
MOJIyYEHUS U paclio3HAaBaHUSI OPraHUYECKUX BEILECTB;

OOBSICHATB MPUPOY U CIIOCOOBI 00pPa30BaHUS XMMUYECKOH CBSI3U: KOBAJIEHTHOW (IIOJISIPHOM, HEMOJSPHOI), HOHHON, METaJUIMYECKOH, BOJIOPOTHON —
C IIEJIbI0 ONPEIEICHNS XUMHUUECKON aKTUBHOCTH BEILECTB;

yCTaHaBJIMBaTh I'€HETUYECKYIO CBA3b MEXIY KjaccaMd OpPraHMYEeCKMX BELIECTB JJIi OOOCHOBAaHUS NMPHHLMIHAIBLHONW BO3MOXKHOCTH TOTYYEHUS
OpraHMYECKUX COCIUHEHMUN 3a/laHHOTO COCTaBa U CTPOEHUS;

YCTaHABIIMBATh B3aMMOCBA3M MEXAYy (akTaMud U TEOpHUEW, MPUYMHOM M CJIEACTBUEM IpPHU aHAIW3€ MPOOJIEMHBIX CUTyallud U OOOCHOBaHUH
MPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMHUYECKHUX 3HAHUMH.

2. Copep:xaHue y4eOHOro npeaMera «XuMMus» B y4eOHOM IJIaHe

B yuebHoM mane Ha uzydyenue xumun B 10-11 kiaccax otBoautcst 1 yueOHbIM yac B HENEINIO.

B aBtopckoii mporpamme M.H. AdanacreBa Ha u3yuenue kypca xumuu B 10-11 knaccax orBoautcs 70 yacos ( mo 354 B rony).



B paspaborannoii paboueli mporpamme Ha u3ydeHue Kypca xumuu B 10-11 kmaccax cootBeTcTBeHHO oTBOoAMTCS 70 wacos (1o 35 4 B roxay).
DopMyTUPOBKH Ha3BAaHUH Pa3/IeIOB U TEM COOTBETCTBYIOT aBTOPCKOM mporpamme. Bee mpakTudeckue paboThl, AEMOHCTPAllMM U TaOOPAaTOPHBIE OIBITHI

B3STHI U3 porpamMmel Kypca xumuu s 10-11 xknaccos aBropa M.H. AdanacbeBoii.

Tabuauua conepxxkanusi yueoOHoro npeamera « Xumusa» 10 kiaace.

Pasznesibl, TeMbl ABTOpckasi nporpamma | Pabouasi nporpamma

Pa3znen Ne 1. Teopusi XMuMH4E€CKOT0 CTPOEHHUSI OPTaHUYECKUX COeHHEHNH. 3 3
IIpupona xumuyecKux cBszei

Pazngea Ne 2. YraeBomopoabl. 9 9
Pasznen Ne 3. Kucsiopojaconep:xaniue oprannieckue coeJHHEHHs. 11 11
Tema 3.1 CiupThl ¥ peHOIIBI 3 3
Tema 3.2 Anbieruibl, KETOHbI U KAPOOHOBBIE KUCIIOTHI 3 3
Tema 3.3 Cnoxubie 3¢upsl. XKupsr. 2 2
Tema 3.4 YriaeBoabl. 3 3
Pa3znen Ne 4. Azorcoaepskamme opraHu4ecKkue coeJMHEeHUs1 5 5
Pa3zpnen Ne 5. Xumusi noiumepos 6 5
Bcero 35 35

Tabauna cogepkanus yueOHoro npeamera « Xumus» 11 kiaacc.

Paspnennl, TeMbl ABTopckasi nporpamma | Pabdouas nporpamma
[ToBTOpenue kypca xumuu 10 kiacca 1 1
19 19

Pa3znen Ne 1. Teoperuueckue 0CHOBbI XUMHU

Tema 1.1 Baxneiimme XuMruYeCcKUe TOHITUSI U 3aKOHBI 4 4




Tema 1.2 Ctpoenue BemiecTBa

Tema 1.3 Xumuueckue peakuu

Tema 1.4 PactBOpHI

A Ol Wl W
A Ol W W

Tema 1.5 DnexkTpoXUMHUUECKHUE PEAKIIUT

Pa3nea Ne 2. Heoprannueckasi XuMus 11 11
Tema 2.1 Metaisl 6 6
Tema 2.2 Hemetamsl 5 5
Pa3znen Ne 3. Xumus v :xKM3Hb 3 3
Pe3epBHOe Bpems 1 -
Bcero 35 34

Coaep:kanue y4eOHOro npeamMera
10kaacce (354; 14. B HEEIIO)

Teopus XUMHYECKOI0 CTPOCHHUS OPraHMYecKuX coequHeHuil. Ilpupona xumnyeckux cssasei

Oprannueckue Bemectsa. Oprannueckas Xumusi. CTaHOBJIEHUE OPraHUYECKOW XMMHH KaK HayKH. Teopus XMMHUUECKOTO CTPOCHHUSI BELLIECTB.
VYrnepoansii ckener. M3omepust. M3omepsl.
CocTosiHHE AJEKTPOHOB B aTOME. DHEPreTUYEeCKUE YPOBHU U MOyPOBHU. DJIEKTPOHHBIE OPOUTAIIH, S- AJIJIEKTPOHBI U P — 3JIEKTPOHbI. CIIMH 3JI€KTPOHA.
CrniapeHHbI€ 3JIEKTPOHBI. DIEKTPOHHAs KoHpUrypanus. I paguueckue 3nekTpoHHbIe GOPMYIbL. DIEKTPOHHAS IPUPOJIa XUMUYECKHUX CBSI3€H, MM CBS3b U
CUTMa CBA3b. METO] BaJICHTHBIX CBA3EH.
Knaccudukanus oprannueckux coequHeHni. @yHKIMOHAIbHAS TPYyIIa.
Yraesoaopoasl

[Ipenensubie yrieBonoposl (amkanbl). Bo3OyxkaeHHoe cocTosiHME aroMa yriepoaa. ['mOpuamsanus aTOMHBIX opOuTasiedl. DIeKTPOHHOE

MMPOCTPAHCTBECHHOC CTPOCHUC AJIKAHOB.
7



I'omousioru. I'omonorudeckast pazHoctb. ['omonornueckuit psa. MexayHapoaHass HOMEHKJIATypa OpraHUYeCcKuX BellecTB. M3omepus yriiepogHoro cKemierTa.
Mertan. [lonydenue, puznyeckre 1 XMMUYECKUE CBOMCTBAa MeTaHa. Peakuuu 3amenieHus (raJoreHupOBaHuE), IETHIPUPOBAHUS U H30MEPU3ALIUH AJIKAHOB.
Hennslie peakun. CBoOOAHBIE paguKaibl. ['aJoreHonpou3BoJHbIE aJTKAHOB.

Kpatnsie cBs3u. Henpenenbhble yriieBogopoibl. AnkeHbl. CTpoeHHe MOJIEKYJIbI, TOMOJIOTUS,HOMEHKIIaTypa U U30MepHsl. Sp2 — rudpuan3aus.
OreH (3TuseH). M3omepus yriepoaHOro cKeneTa u MoJjiosKeHus ABOWHOI cBsi3u. [IpocTpancTBeHHas nuzomepus ( CTepeon3oMepHsi).
[MonyueHue 1 XMMUYECKUE CBOWCTBA aJIKeHOB. Peakiinu npucoeimHeHus: (TruapupoBaHue, TaIOreHUPOBAHKE, THIPATALIUS ), OKUCICHHE U TIOJIMMEPU3AIINT
ankeHoB. [IpaBuiio MapkoBHHKOBa. BbICOKOMOJIEKYNISIpHBIE cCOeIMHEHUS. KauecTBEHHbIE PEAKIIMU HA IBOMHYIO CBSI3b.

AnKaaueHsl (TUEHOBBIE YIIIEBOI0poabl). M3oMepus u Homenkiiatypa. Jusunun (Oyraauena-1,3) . M3onpen (2-metundyraauen-1,3).
ConpsixéHnble 1BoiHbIE cBs3U. [lomyueHue u XuMu4ecKkre CBOMCTBA allkaqueHoB. Peakiuu npucoequHeHus (raloreHupoBaHus) U MOJTUMEPHU3AIIH
AJIKaJJMEHOB.

Ankunbl. AuerwieH (3TUH) U ero romoJioru. M3omepust u HomeHkiarypa. Meowcknaccosas uzomepus. SP-1 ubpudusayus. XUuMHUYECKUE CBOMCTBA
AJKMHOB. Peakuuu nprcoeuHeH s, OKUCIECHUS U TOJIMMEPU3aLUU AIKUHOB.
Apenbl (apomaTuueckue yrieBoopoibl). M3zomepust u Homenknarypa. benson. bensonsHoe komnbiio. Tomxyon. M3omepus 3amecTuTenei.
XUMHUYECKHE CBOWCTBA OCH30JIa M €ro TOMOJIOTOB. Peakuuu 3amelieHus (rajJoreHUpOBaHUE, HUTPOBAHUE), OKUCICHHE M TPUCOCIUHCHUS apeHOB.
[ectuuasl. I'eneTnueckas cBA3b ApEHOB C APYTUMHU YIIEBOJOPOIAMHU.
[TpupoaHble HCTOYHUKH YIiIeBOA0poaAoB. [Ipuponnsii ra3. HedTs. [lonyTHbeie HedTsHbIE ra3pl. KaMeHHBIH yrob.
[Tepepabotka HedTu. Ileperonka Hedtu. Pexrudukanmonnas xomonHa. bensun. Jlurpoun. Kepocun. Kpekunr nedrenponykroB. Tepmuueckuid u

KATAIUTUYECKUNA KpeKuHIH. [Tuponms.

Kuciopoacoaep:kauye opranudyeckue coeannenus. Kucrnoponaconepxamme opraHudeckue coequHeHus. OIHOaTOMHBIE TpeAeTbHBIE CIHPTHI.
OyHKIMOHANbHAs Tpynna coupToB. M3oMepus M HOMEHKIAaTypa cnupToB. MeTaHon (METWJIOBBIA cnupT). DTaHON (STHIOBBIKA crupt). [lepBUUHBIH,

BTOPUYHBIN U TPETUYHBIN aToM yriepoaa. BogoponHas cBs3b.



[Tomydyenue u xuMudeckue cBorcTBa cnupToB. CriproBoe Opokerune. depmeHThl. Bomopoaasie cBsizu. OU3NOIOTHYECKOE ISHCTBHE METaHOIA U ATaHOJIA.
Ankoronusm.

MHoOroaToMHbl€ CHUPTBI. ODTUJIEHIIMKOJIb U INIMLEPUH. XUMHUYECKHE CBOMCTBA IPEIEIbHBIX MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOI'O2TOMHBIE CIIUPTHI.

®eHobl. ApoMaTHuecKue CnupThl. XUMHUYECKUe cBoicTBa (peHona. KauecTBeHHas peakuus Ha GeHOI.

KapOoununpnsie coennnenns. KapOonunbHas rpymnmna. Ajbaeruadas rpynmna. Ansaerunsl. Ketonsl. M3oMmepust 1 HOMEHKIATypa.

ITonyyenue u XuMUYECKHE CBOMCTBA albACTUI0B. Peakiiuu OKUCIEHUS U IPUCOEIUHEHNUS anbaeru1oB. KauecTBEHHbIE peakiuy Ha aJIbJETUbI.
Kap6onoBsie kucnotel. KapOokcunbHas rpynma (kapOokcorpymnmna). M3omepuss U HOMEHKIATypa KapOOHOBBIX KHUCJIOT. OJHOOCHOBHBIE MpeAeibHbIC
KapOOHOBBIE KUCIOTHL. [lomyuyeHne OJHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA OJHOOCHOBHBIX MPEIENIbHBIX KapOOHOBBIX
KHMCJIOT. MypaBbHHAs KACIOTA. YKCYCHAs KUCIOTA. ALIETATHI.

Crnoxuble 3¢upsl u xupsl. Homenkmarypa. [lomydenne, XxumMuueckue CBOMCTBa CIOXHBIX 3¢upoB. Peaknms stepudukammu. Ilemounoir ruaponus
CJII0KHOTO 3upa (OMBUICHHE).

Kupsl. TBepable xupbl, )KuIKHE )KUPbl. CHHTETUYECKUE MOIOLIUE CPENICTBA.

VYrneBonbl. Monocaxapubl. ['moko3a. @pykroza. Onurocaxapuasl. Jucaxapuasl. Caxapo3sa.

[onucaxapuael. Kpaxman. I'nmukoren. Peakuust nonukonaencanuu. KauectBennas peakuus Ha kpaxman. Lemmonoza. Auerunuesunonos3a. Kiaccu pukanus
BOJIOKOH.

A3oTcozeprKalie OpraHn4eckie COeTMHEHNS.

A3oTconepikalie OpraHuyYecKue coeluHeHus. AMUHBL. AMmuHOrpynmna. AHuiauH. IlonyuyeHue W XUMHYECKHE CBOWCTBAa aHWUIMHA. AMHUHOKHUCIOTHI.
W3omepust u HomeHnknarypa. bunonspueiii non. Ilentuanas (amuanas) rpynna. [lentuanast (amuaHasi) cBs3b. XMMHMUYECKHE CBOMCTBA aMHUHOKHCIOT.
Ilentuael. [Tommnentunel. I munun.

Bbenxu. Ctpykrypa 6e1KoBOi MOJIEKYIbl (IepBUYHAS, BTOPHYHAS, TPETUUHAs, YETBEPTHYHAs ). XUMHUECKUE CBOIicTBa OenKoB. JleHaTypanus u TUAPOIU3
6enkoB. L[BeTHBIE peakiy Ha OENKH.

A3sotconepxkamue rerepouukinueckue coequaenus. [Iupuaun. [Tuppon. [Iupumuaun. [lypruH. A30THCTBIE OCHOBAHMS.



HyxnennoBsie kucnotsl. Hykneoruasl. KommiemMeHTapHble a30THCTBIE OCHOBAHMS.

XuMHuA U 300pOBbe yenoBeka. apMakosiorndyeckas XuMusl.

XuMus 1M0JIUMEPOB

[Tonmumepsl. Ctenens nonumepusanuu. Monomep. CTpykTypHoe 3BeHO. TepmorutacTuuHbie noiumepsl. CTepeoperysspHble noiaumepsl. [lonustunen.
[Tonunponunen. [lonuterpadropatunen. TepmopeakTuBHble Hoaumepbl. PeHonodopmainbaeruinbsie cmobl. [Inactmacesl. @eHomnacTsl. AMUHOILIACTEHI.
[lenomnactel. [Ipupoansiii kayuyk. Pesuna. D6ouut. Cunrerndeckue kayuyku. Cunterndyeckue BosokHa. Kanpon. JlaBcan.

JdemoHcTpaumu.

e (OOpa3upl OpraHMYECKUX BEIIECTB U MaTepraioB. MoJen MOJIEKYJ OPraHUYEeCKUX BEILIECTB

e (OTHOIIIEHNE aTKaHOB K KUCJIOTaM, LIeJI04YaM, pacTBOPY NEpMaHraHaTa Kajius U OpOMHOH BOJE.

e Mojenu MOJEKyYS TOMOJIOTOB U n30oMepoB. [lomyueHue aneruieHa kKapOUAHbIM criocoooM. BzaumoielicTBre alleTUiIeHa ¢ pacCTBOPOM MepMaHraHaTa
Kanus ¥ OpoMHOI Bomoil. ['opeHme amermieHa. PasnokeHue Kaydyka NMPH HarpeBaHWU W HCIBITAHUE MPOAYKTOB PA3JIOKECHUSA. 3HAKOMCTBO C
oOpa3lamu KayuyyKoB.

e bensoun kak pactBopureins. ['openne 6enzona. OTHoleHne 6eH301a K OpOMHOM BOJIE M PaCTBOPY MepMaHranara Kanus. OKUCIeHHE Toayosa

e PacTBOpeHUE B alleTOHE PA3TUYHBIX OPTaHUYECKHUX BEIIECTB.

e (OOpa3upl MOMIOIIUX M YUCTAILIUX CPEACTB.

e  OO0pas3upl I1acTMacc, CHHTETHUECKUX KaydyyKOB U CHHTETHUECKUX BOJIOKOH.

JlabopaTopHble ONBITHI.

N3rotoBnenune Mozenel MoJeKyJl yrieBo10pOI0B
O3zHakoMieHHe ¢ o0pa3lamMu NpoaAyKTOB HepTenepepaboTKu
Oxucnenne MetaHans (3TaHans) okcuaom cepedpa(l).

1

2

3

4. OkxwucrneHue MeTaHamus (3TaHays) THIAPOKCHIOM Meu(2)

5. PactBOpHMMOCTB KUPOB, TOKA3aTEIHCTBO X HEMPEACIBHOTO XapaKkTepa, OMBUICHHE KUPOB.
6

CpaBHeHI/Ie CBOMCTB MBIJIa M CHHTETHYECKUX MOIOMIUX CPEACTB

10



7. CBOICTBA TIIIOKO3bI KaK allbJIETHAOCIIHPTA.
8. BsaumogeiicTBue caxapo3bl C THAPOKCUIOM KaJIbITHUS.
9. IlpuroroBiieHNe KpaxMaJIbHOTO KJIEHiCTepa M B3aUMOACUCTBUE C HOAOM.
10. 'maponu3 kpaxmaia.
11. O3nakomiieHue ¢ 00pa3LaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.
12. IBeTHBIC peakiui Ha OEIKU
13. CBoiicTBa KampoHa.
IIpakTnyeckne padoTnl
1. « IlonydeHue 3TUIE€HA U OMBITHI C HUM.
2. «[Tomyuenne u cBOHCTBa KAPOOHOBBIX KUCIIOTY.
3. «Pemienne sKCcrIiepUMEHTANBHBIX 33/1a4 HA PACIIO3HABAaHUE OPTaHWYECKHUX BEIIECTBY.
4. «Pacnio3HaBaHUeE MJIACTMACC U BOJIOKOH.

Coaep:xanme v4e0OHOro nmpeaMera
1lkaacce (344; 14. B HEACNIO)

Teopernyeckue 0CHOBbI XUMHU

Baxneiiiine xuMuueckne MOHATUS U 3aKOHbI. XUMHYECKUH 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe uncno. Hyknunel. Pagnonykinuasl. MU3otomsl.

3aKOH COXpaHEeHHsI MacChl BEIIECTB. 3aKOH COXPaHEHUs U MpeBpaiieHus sHeprun. [ledekt maccol. [lepuoanueckuit 3akoH. DneKTpoHHAst KOH(PUTypalus.
I'paduueckas snexTpoHHas Gpopmysia. PacipeneneHne 3IeKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJBIINX TIEPUOJIOB, S-, P-, d- u T —3y1eMeHTHI.
JlanTanonapl. AkTuHOU L. ICKyCCTBEHHO MOTyYEHHBIE 3JIEMEHTHI. BajgeHTHOCTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. Bo/1opoiHbIE cCOeTMHEHNS.
Crpoenue BemectBa. MonHnas cBsa3b. KoBanenTHas (TosisspHas U HETIOJSIpHAS ) CBsI3b. DIIEKTpOHHAs popmyia. Meramumnueckas cBs3b. BogopoaHast CBs3b.
I'uGpuau3anyst aTOMHBIX OpOUTAaNei.

Kpucrannsi: aToMHbIE, MOJIEKYISIPHbIE, HOHHBIE, METAJUIMUECKHUE. DJIEeMEHTapHas s4eiika.

[Tonmumopdusm. [Tonumopdusie monudpukanuu. Amnorponus. U3omepus. ['omonorus. XuMudeckuil CUHTE3.
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Xumuyeckue peakini. OKUCIUTENFHO — BOCCTAHOBUTEINIbHBIE peakluu. Peakiiumn paznoskeHus, COeMHEHUs, 3aMeLIeHHs, 0OMEeHa. DK30TepMUUECKHE U
sHI0TepMHUYeckre peakuuu. OOpaTtumble 1 HeoOpaTuMble peakiun. TemnoBoit s ekt peakuun. 3akon I'ecca. Tepmoxumudeckue ypaBHenus. Temnora
oOpa3zoBanus. Temiora cropaHusi.

CKOpOCTh XUMHUUYECKOMN peakiiu. AKTUBUP.OBAaHHBIN KOMIUIEKC. 3aKOH JIEUCTBYIOMUX Macc. KnHeTnyeckoe ypaBHEHUE Peakiluu.

Karanuz. Katanuzarop. Uarubutop. 'oMoreHHbIN 1 reTeporeHHblid katanu3. Katanurudeckue peakiuu. Xumudeckoe papHoBecue. [Ipuniumn Jle
[atenbe.PactBopshl. JJucnepcHbie cuctemsbl. [ pyboauciepcHbie CUCTEMBI (Cy3eH3uH U AMYibcrHr). Kommonmasie pacTBopsl (30511). Adposonu. CriocoObt
BBIPAKEHUS KOHLIEHTpaLUK pacTBOPOB. MoJlsipHas KOHLIEHTpaLUs (MOJIIPHOCTD). DJIEKTPOIUTHI. DIIEKTPOJUuTHIECKast qucconnanus. CTeneHb 1UCCOLMALNH.
Koncranra nuccouunanuu. Bogoponnslii mokaszarens. Peakiun nonHoro oomena. 'naponn3 opraHnyeckux BemecTB. [ uaponus conei. IeKTpOX UMHIECKHE
peakiuu. ["anbBaHnueckuii aneMeHT. DnekTpoasl. AHoa. Karoa. Akkymynstop. TOMIUBHBEIN 371eMeHT. DIEKTPOXUMUS. P cTaHAapTHBIX 3IEKTPOIHBIX
noreHuuanos. CtangaptHelie ycnoBus. CTaHAapTHBIA BOAOPOAHBIN noTeHIuan. Koppo3us MetaoB. XuMudeckas U 3J1€KTPOXUMHUECKas KOPPO3Hsl.
DNEeKTPOIN3 BOAHBIX PACTBOPOB U PACILIIABOB.

Heopranuueckasi xummusi

Mertamnsl. CriocoOslI nostyueHus: MeTaiioB. Jlerkue u tsxénble Metamisl. JIerkoniaaBkue U TYroriaBKkue MeTajibl. MeTtayuinyeckue  3JeMeHThl  A- u b-
rpyni. Meas. LHunk. Tutan. Xpom. XKeneszo. Hukens. [Tnatuna. Crinassel. Jlerupytromue no6asku. Yépueie metaiibl. L{BeTHbie Metasuibl. Uyryn. Ctaib.
JlerupoBannbie ctanu. OKCUIBI U THAPOKCH B MeTaiutoB. Hemetamisl. [IpocTeie BemecTBa — HeMeTaiuibl. Yriepoa. Kpemunii. A3zot. ®ocdop. Kucnopos.
Cepa. @Top. Xnop. Kucnornsie okcuapl. Kucnoponacoaepsxkamme kucinoTsl. CepHas KUcioTa. A30THas KUCI0Ta. BogopoaHble COeTMHEHUS] HEMETAIUIOB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB.

XuMHA ¥ KU3Hb
XuMUYecKasi MPOMBIIUIEHHOCTh. XUMHYECKass TEXHOJOTHS. XHMHUKO TEXHOJOTHMYECKHE MNPUHUUIIBI MPOMBIIUIEHHOTO MOJYYeHUST MeTauioB. YepHas

Metamutyprus. IIpousBoactBo uyryHa. /lomennas meub. Armomepauus. [TpousBonactBo cramu. KucinopoaHslii koH Beptep. be3oTxomHoe mpou3BOACTBO.
Xumus B 0bITy. [IponykTel mutanus. beitoBas xumus. Otaenodnsle MaTepuanbl. JlekapcTBEeHHbIE TpenapaThl. DKOJOTHYECKH MOHUTOPUHT. [IpenensHo
JIONTYCTUMbIE€ KOHIIEHTPAIIHH.

JdemoncTpanuu.
o MO]IeJ'II/I HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX U MCTAJNIMYCCKUX KPHUCTATIIINICCKUX peIHéTOK.
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e Mogenu MOJIEKYJ U30MEPOB U TOMOJIOTOB

e PaznuuHble TUIIBI XUMUYECKUX PEAKLIUMA, BUIEOONBITHI 110 OPraHUYECKON XUMUH.

e (OO0pasibl METAJUIOB U UX COEIMHEHUH, CIIJIaBOB.

e B3anmopeicTBre METaUIOB C KUCIOPOIOM, KUCIOTaMH, BOJIOM.

e Jloka3aTenbCTBO aM(POTEPHOCTH AIFOMUHUS U €TI0 THIPOKCUIA.

e BsaumojeiicTBre MeIH U JKele3a ¢ KUCIOPOI0M; B3aUMOACHCTBHE MEH U XKelle3a ¢ KUCIOTaMu (cepHasi, COJsiHas).

e [lonyuenue ruapokcunoB meau (1) u xpoma (L), oxcuga meau.

B3anmMopeiicTBre OKCUIOB U TUJIPOKCUIOB METAJIOB C KUCIOTaMH.

JlokazaTenbcTBO amdorepHocTy coequHerui xpoma(1ll)

OO0pa3ibl HeMEeTaIoB.

Mopenu KpUCTAIUTMYECKUX PEIETOK anmasa u rpadura.

[TonydyeHne ammuaka 1 XJ0pOBOJ0PO/Ia, PACTBOPEHUE UX B BOJIE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THUX BEILECTB.
Coxuranue yriisi ¥ Cepbl B KUCIOPOJE, ONPEeICHIE XUMUIECKUX CBOMCTB MPOAYKTOB cropaHus. BzaumoseicTBue ¢ Meablo KOHIIEHTPUPOBAHHON
CEPHOM KUCIIOTHI, KOHIICHTPUPOBAHHOM U pa30aBICHHOM a30THON KUCIIOTHI.

e OO0pasupbl cpeAcTB OBITOBOI XUMUU, HHCTPYKIIMHU 10 UX TIPUMEHEHHUIO.

JlaGopaTopHble ONBITHI.
1. W3ydenue BIUSHUS pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUi
2. OmnpeneneHve peakiiy cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponu3 coeid.

IIpakTHyeckue padoTnl
1. TIpuroroBieHue pacTBOPOB C 3aJaHHOI MOJIIPHON KOHLIEHTpaIHen».
2. Pemenne sKCIEpUMEHTANBHBIX 331a4 10 TeMe «MeTasutbny
3. Pemienue sxcnepuMeHTaIbHBIX  3ajay 1o teMe «Hemeramnsny

[TpakTrdeckue paboThl CrPYNIUPOBAHBI B OIOKM — XUMHUYECKHE PAKTHUKYMBI, KOTOPBIE CITY>KaT HE TOJILKO CPEJICTBOM 3aKPETICHUs YMEHUN U HABBIKOB, HO
TaK)Ke ¥ CPEACTBOM KOHTPOJIS 32 KaueCTBOM MX C(HOPMHUPOBAHHOCTH.
3. TemaTuyeckoe MJIAHUPOBAHHUE C ONMpe/ieJIeHHEM OCHOBHBIX BHI0OB Y4eOHOM 1eATEJIbHOCTH.

10 kaace

13



14

TeMbl, BXOAsIIIIHE B JaHHBIN pa3aeJt

OcHOBHOE co/lep:KaHue
1o TeMam

XapakTepucTHKA OCHOBHBIX BHI0B
AeSITeJILHOCTH Y4eHHKa (Ha YPOBHe
Y4eOHBIX JIeiiCTBHIA)

10 xkaacc

Teopusi XUMHYECKOI0 CTPOEHHsI OPraHudecKux coequHeHuid. [lpupoga xumuyeckux cpszeii. (3 4)

Opranuueckue BellecTBa. XMMUYECKOe cTpoeHue. Teopust
XHMHYECKOIO0 CTPOEHHS BELIECTB. YTIIEPOAHBIN cKeneT. M3omepus.
N3omMeppl. DHEpreTuyecKkue ypoBHH U MOJYPOBHU. DIIEKTPOHHBIE
opoutamu. S u P —Dnexrponsl. CrinH 3nekTpona. CriapeHHbIE
ANEKTPOHBL. DIEKTpoHHas KoHpuUrypauus. I'padudeckue
3NIeKTpOHHBIE PopmyIbl. CHIMa M M - CBSA3H. MeTo/1 BaJIGHTHBIX
cBs3eil. OyHKIMOHAIbHAS IPYIIA.

1.ITpeameTr opraHM4eCcKO XUMUH.
Teopus XUMHYECKOrO CTPOCHUS
OpPraHUYECKUX BELIECTB.

2. CocrostHHE DJIEKTPOHOB B
aToMme. DJIEeKTPOHHAs IpUpoaa
XMMHYECKUX CBS3EH B
OpPraHUYECKUX COCTUHECHUSX.

3. Kimaccudukanus coennHeHn
OpPraHUYECKHUX.
Jemonctpanun. O0pasis
OpPraHUYECKUX BELIECTB U
Marepuanos. Mozenyu MoJIeKy
OpPraHUYECKUX BEILECTB

OOBACHATH, IOYEMY OPraHUUYECKYIO
XUMMIO BBIJICIIUIIN B OTAEJIbHBIN pa3jien
xumuu. [lepeuncnsaTe OCHOBHBIE
IIPEIIOCHUIKY BOSHUKHOBEHUS TEOPUU
XMMUYECKOro cTpoeHus. PaznuuaTts Tpu
OCHOBHBIX THIIA YTJIEPOAHOIO CKEJeTa:
pa3BeTBIIEHHBIN, HEPA3BETBICHHBIHN U
nuKiIndeckuil. OnpenensaTe HAIMYKUE
aTOMOB yIJIepo/ia, BOJOPOJIA U XJIOpa B
OpraHMYECKUX BellecTBax. PaznuuaTth
HOHATHUS «AJIEKTPOHHAsA 000JI0UKa» U
«QIEKTpOHHAs opOuTaby. M300paxarsb
AJIEKTPOHHBIE KOH(UTYPALIUU aTOMOB
AJIEMEHTOB 1-TO U 2-T0 MEpUOJIOB C
MIOMOUIBIO MIEKTPOHHBIX U
rpauyecKux 3JIEKTPOHHBIX GOPMYII.
OOBACHATH MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U TT- CBA3EH.
Omnpenenars NpUHaIJIeKHOCTb
OpPraHMYECKOr0 BEIIECTBA K TOMY WM
MHOMY KJIacCy IO CTPYKTYpHOHR

dbopmyre.

2. Yraesoaopoasl (9 4)

2.1. llpenenbHbIe YrieBOAOPOAbI — AJKaHBI (2 4)
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[IpenenvHBIC YrIeBOAOPOAHI (aTKaHbl). BO30yXKAEHHOE COCTOSIHIE
aTtoma yriepoaa. [ mbpunuzarus aToMHbIX opouTaneit. ['omomory.
I'omonorunyeckas pa3HOCTb. [ 'OMOJIOTHYECKUI PSI.
MexayHapoiHasi HOMEHKJIaTypa OpraHU4eCKUX BELIECTB.
H3omepus yriepoaHoro ckenera. Peakiuu 3amenienus
(ranoreHUpoBaHUe), IETUAPUPOBAHUS, U30MEPU3ALIUN ATKAHOB.
Hennslie peakun. CBoOOAHBIE paguKabl. [ aJoreHonpou3BoJHbIE
AJIKaHOB

4. DNeKTpoHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE
aJIKaHOB. ] 'OMOJIOrY ¥ U30MEPBI
AJIKaHOB.

5. Mertan — npocreimmii
MPEACTaBUTEIb AJIKAaHOB.
Jemoncrpauuu. OTHOIIEHUE
aJIKaHOB K KUCIIOTaM, IIeJI049aM
pacTBOpy NepMaHTraHaTa Kajlus 1
OpOMHOH BoOjI€.

JlaGopaTopHBbIii ONBIT.
W3roToBnenne Mozeel MOIeKyJ
YIJIEBOJJOPO/IOB

OOBSACHATH TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKAHOB HA OCHOBE
MPEJICTABICHUA O THOPUIH3AINH
opOuTaieit atToMma yriepo/a.
N3roraBauBars MOAEIHN MOJIEKYII
QJIKAHOB, PYKOBOJCTBYSCh TEOpHUEH
XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX
BeecTB. OTau4yaTb rOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl MO
MEXIYHAPOJAHOU HOMEHKIIATYpE.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peakimil, XapaKTepu3yoLInX
XMMHYECKHUE CBOMCTBA METAHA U €0
roMoJIoroB. Pemars pacuérHele 3a1aun
Ha BBIBOJ (POPMYJIbI OPTaHUUYECKOTO
BEIIECTBA.

2.2. HenpeneJjibHbIe YIJ1€BO0POAbI (aJKeHbI, AJIKAANEHbI U AJIKUHBI) (4 4)

Kpatnsbie cBsi3u. HerpenenbHble yriieBoiopoibl. AJIKEHBI. SP -
'ubpuanzanus. Oten (3tusneH). 3omepust nonoxeHus 1BONHON
cBs3u. [IpocTpancTBeHHas nu3omepus (crepeo-uzomepust). Peakunn
npHucoeANHEeHUs (TUIPUPOBaHKE, TAJIOTEHUPOBAaHUE, TUApPATALN),
OKHCJICHHS U TIOJUMEPU3ALNY aJIKEHOB. BBICOKOMOJIEKYIIIpHBIE
coennHeHMs. KauecTBEHHbIE peakuy Ha JBOMHYIO CBS3b.
AJKkareHsl (TUeHOBbIE YIIIeBO0PObl). JJuBunun (OyTaauen-1,3).
N3omnpen (2-metundyranuen-1,3). ConpsskEHHbIE JBOMHbBIE CBSI3H.
Peakuuu npucoennHenus (raloreHupoBaHus) U MOJIMMEPU3aLuU
anKaaueHoB. AnieTuseH (3TuH). MexkiaccoBasi H30MepHs. Sp-
['mbpuau3anus 31eKTpOHHBIX opOuTanel. Peakiuu npucoeuHeHus,
OKHUCJIEHHS U MOJMMEpPU3allUU aTKUHOB

6. HenpenenbHble yriieBOJOPOIBI.

AJIKEHBI: CTPOCHHUE MOJIEKYII,
TOMOJIOTHS U U30MEPHSI.
[Tonyuenue, cBolicTBa U
MIPUMEHEHUE aJTKEHOB.

7. IlpakTyeckas padora Nel
«IlonydeHue 3TUIEHa U OIBITHI C
HUM).

8. AKagueHsl.

9. AlleTHIIEH ¥ €T0 TOMOJIOTH.
demoncrpauuu. Moaenu
MOJIEKYJI TOMOJIOTOB U N30MEPOB.
[Tonyuyenue aneruneHa
KapOHUIHBIM CTIOCOOOM.
BzaumojeiicTBue aleTuiieHa ¢
pacTBOPOM IEepMaHTaHaTa KaJus

OOBACHATH MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI ATHJICHA HA
OCHOBE IPEJCTaBICHUN O
ruOpuan3alyi aTOMHBIX OpOuTanen
yriepoaa. 3o0paxaTh CTpyKTypHBIE
(GopMyIIbI ATIKEHOB U UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 10 MEXIYHAPOIHON
HOMEHKJIAType, COCTABIATh (OPMYJIbI
QJIKEHOB I10 UX Ha3BaHUSIM.
CocTaBnaTh ypaBHEHUS XUMHUECKUX
peaxkuui, XapakTepU3yoLIIX
XUMHYECKHE CBOWCTBA AJIKEHOB.
[Tonyuars 3Tunen. JlokassiBaTh
HEIpEAENIbHBIA XapaKTeP ITUIIEHA C
IIOMOUIBbIO0 KAYECTBEHHON pPEaKIMK Ha
KpaTHbIe CBsI3H. COCTaBISITh YpaBHEHUS
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u 6poMHoIi Bosoii. I'openue
aneTwiieHa. Pasioxenne kaydyka
IIpHU Harp€BaHru U UCIILITAHUC
IPOAYKTOB PA3JIOKEHUS.
3HaKOMCTBO C 00pa3amMmu

Kay4yKOB.

XUMHUYECKUX PEAKIUH,
XapaKTepU3YIOLIMX HENPEACIBbHBIN
xapakrep ankaaueHoB. OObICHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI allETUIICHA,
Ha3bIBaTh TOMOJIOTH allCTHJICHA 10
MEXIYHAPOAHOU HOMEHKIIATYPE,
COCTaBIIAITh YPAaBHEHUS PEAKIIN,
XapaKTEepU3YIOIINUX XUMUYECKUE
CBOICTBA allETUJICHA

2.3. Apenbl (apomaTuyeckue yriaesoaopoasi) (1 1)

Apenbl (apomaTuueckue yrieBogopoisl). benzon. bensonpHoe
koJibLl0. Tonyon. M3omepus 3amectureneid. Peakiiuu 3amenmeHust
(ranoreHUpoOBaHKEe, HUTPOBAHUE), OKUCICHUS U IPUCOETUHEHUS
apeHoB. [lectunuasl. ['eHeTHYECKas CBSA3b APEHOB C APYTUMU
YIJIeBOIOPOAAMU

10. Bensoa u ero roMoJIorH.
CaoiicTBa O€H30J1a U €ro
TOMOJIOTOB.

JdemoncTpaumnu. beH3on kak
pactBopuTtelb. ['opeHue 6eH3oa.
OTtHomenue 6eH30ma K OpOMHOI
BOJIC ¥ pacTBOPY IepMaHTaHaTa
kanust. OKUCIeHUE TOIyosa

OOBSCHATD IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJIbI OCH301a.

H300paxkaTh CTPYKTYpHYIO (OpMYITY
OeH3om1a IByMs ClIOCOOaMH.
OOBSCHATH, KaK CBOMCTBa OcH30I1a
00yCJIOBJICHBI CTPOSHHEM €T0
MOJICKYJIBI.

CocTaBisITh ypaBHCHHUS PEAKIINH,
XapaKTEePU3YIOIINX XUMHUECKUE
CBOMCTBA OEH30JIa H €r0 TOMOJIOT'OB

2.4. IlpupoaHble HCTOYHUKH U NepepadoTKa yrjieBoa0poaoB (2 1)

[Ipupoansiii ra3. Hedte. [lonyrHble HeQTsHBIE Ta3bl. KaMeHHBIM
yrOJIb.

[leperonka HedTu. PexTrdukannonHas kojJoHHa. beH3uH.
Jlurpoun. Kepocun. Kpekunr vedrenpoaykros. [Tuponus

11. TlpupoaHbIe NCTOYHUKHN
yraeBoiopoaoB. [lepepaboTka
He(TH.

12. KontpoJusHas padora 1 no
TeMaM «Teopusi XHUMHUIECKOTO
CTPOEHUSI OPTaHUYECKUX
COEAMHEHUIN», «YTIEBOIOPOIBI».
JlabopaTopHBIii ONIBIT.
O3HakoMJIeHHe ¢ oOpa3lamMu

XapakTepHu30BaTh COCTAaB MPUPOIHOTO
ra3a M MOnmyTHHIX HE(TIHBIX Ta30B.
XapakTepu3oBaTh CIIOCOOBI
nepepabotku HepTu. OOBACHATH
oTiIMYre OSH3WHA TPSIMOK TIEPETOHKH
OT KPEKHHT - O€H3MHa.
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MPOAYKTOB HedTernepepaboTKu

3. Kucjsiopoacoaep:xamue opranudeckue coequuenus (11 1)

3.1. Couptsl 1 peHoJIbI (3 4)

Kucnopoaconepxkauiue opranudeckue coeiuHeHusi. OHOAaTOMHBIE
npenenbHble cCUPThl. OYHKIMOHATIbHAS TPYyMNa cIUPTOB. MeTaHo
(METHJIOBBIN cIUPT). DTaHO (3TUIIOBBIN ciupT). [lepBUUHBINH,
BTOPUYHBIN U TPETUYHBIN aTOMBI yriiepoja. Bonopoanas cBs3b.
CnuproBoe 0poxxenue. @epmenTtsl. Bogopoanble cBs3u.

AnkoronusM. MHOTOaTOMHEIE CIIUPTHI. OTHIICHTJINKOJIb. rJ'IPII.IepHH.

KauectBenHnas peakiysi HAa MHOTOAaTOMHBIE CTUPTHI. DEHOJIBI.
Apomarudeckue cniupThl. KauecTBeHHas peakuus Ha peHOT

13. OnHOaTOMHBIE MTpEaeIIbHBIC
CIUPTBHI.

[Tonydyenue, xuMHueCcKue
CBOICTBa U IPUMEHEHHE
OJTHOATOMHBIX TIPEJICTbHBIX
CIUPTOB.

14. MHOrOaTOMHBIE CIIUPTHI.
15. deHoIBI M apOMaTHYECKHUE
CIIUPTEHL.

JlaGopaTopHble ONBITHI.
OxucneHue 3TaHoJ1a OKCHJIOM
meau(IT). PactBopenue
TJIMIIEPUHA B BOJC U PEAKITUS €TO
¢ ruapokcuom meau(Il).
Xumu4deckue cBoicTBa (heHoma

N3o00paxath 001IyI0 hopMyry
OJIHOATOMHBIX IIPEJEIbHBIX CIIUPTOB.
OOBsicHATH 00pa3oBaHuE BOAOPOIHOM
CBSI3M U €€ BIMsIHHUE Ha (PU3HUECKUe
cBorcTBa criupToB. COCTaBIATH
CTPYKTYpHBIE (POPMYJIIBI CHUPTOB U UX
M30MEpOB, HA3BIBATH CIIUPTHI 110
MeXIyHapOAHONH HOMEHKIIAType.
OOBSCHATH 3aBUCUMOCTb CBOMCTB
CIUPTOB OT HAMUYUS HYHKIIMOHATLHOM
rpynnsl (-OH). CoctaBnsTe ypaBHEHUS
peaxiuii, XapakTepU3yIoIuX CBONCTBA
CIIUPTOB M UX MIPUMEHEHUE.
XapakTepu3oBaTh (PU3NOIOTHUECKOE
JIEUCTBHE METAHOJIA U dTaHOJIA.
CocTaBnATh ypaBHEHUS PEAKIIHiA,
XapaKTEPU3YIOIINX CBONCTBA
MHOT'OaTOMHBIX CIIUPTOB, U MPOBOJIUTH
KaueCTBEHHYIO PEaKIUIO Ha
MHOT0aTOMHBIE CTUPTHI. OOBICHITH
3aBUCUMOCTh CBOMCTB (heHoIa OT
CTPOEHHS €r0 MOJIEKYJIbl, B3aUMHOE
BIIMSIHME aTOMOB B MOJIEKYJIE€ Ha
npumepe genona. CocTaBisiTh
YpaBHEHUS PeaKIuii,
XapaKTEePU3YIONNX XUMHIECKUE
CBO¥icTBa (eHona
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3.2. AubJern/ibl, KeTOHbI H KApOOHOBBIE KUCJIOTHI (3 4)

Kap6ouunbnsle coequnenus. KapOoHnuabHas rpymnmna. AnbaeruHas
rpymnmna. Ansaerunbl. Ketonsl. Peakiiuu okucieHus u
MPUCOEANHEHUS albAeruioB. KauecTBeHHbIE peakliuy Ha
anpaeruabl. KapooHoseie kucnotsl. KapOokcuiibHast rpymma
(kapbokcorpyta). OqHOOCHOBHBIE TIPeIeIbHBIE KAPOOHOBHIE
KHUCIO0Thl. MypaBbUHas KUCIOTA. YKCYCHasl KUCI0Ta. AIIeTaThbl

16. KapOboHubHbBIE COSTUHEHUS
— aJbJACTUABI U KETOHEI.
CBolicTBa 1 IPUMEHEHHUE
QJIbJICTH]IOB.

17. KapOoHOBBIE KUCIIOTHI.
XHUMHUYECKUE CBOKCTBA U
MIPUMEHEHHE OJTHOOCHOBHBIX

MpeeNbHBIX KApOOHOBBIX KUCIIOT.

18. IlpakTnyeckas padora Ne 2
«IlonydeHne u CBOMCTBA
KapOOHOBBIX KHUCITIOT».
JdemoncTpauuu. PactBopenue B
aIleTOHE Pa3InYHBIX
OpPTraHUYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI.
Oxucnenune MeraHans (ITaHas)
okcuaoM cepedpa(l). Oxucnenue
MeTaHas (3TaHalis)
ruapokcuaoM meau (IT)

CocraBisath (hopMysIbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U HAa3bIBaTh UX
10 MEXAYHapOAHON HOMEHKIIAType.
OOBSACHATH 3aBUCUMOCTb CBOMCTB
QJIBJIETUJIOB OT CTPOCHUS UX
¢bynkunonaabHO# rpymmsl. [IpoBouTh
KAa4eCTBEHHBIC PEAKIIMH HA aJIbJCTUbI.
CocTaBiiATh ypaBHEHUS PEAKIIUIA,
XapaKTEPU3YIOIINUX CBOWCTBA
anpaern1oB. CocTaBisTh GOPMYJIbI
HU30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTh CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJIMYUS
¢yukuoHansHoOU rpynmnsl (-COOH).
CocTaBiATh ypaBHEHUS PEAKLNA,
XapakTEePU3YIOLINX CBOMCTBA
KapOOHOBBIX KUCIOT. [Tomydats
YKCYCHYIO KHCIIOTY M JIOKa3bIBaTh, YTO
3TO BEUIECTBO OTHOCUTCS K KJIaccy
kucaoT. OTInyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOM € TOMOUIBIO
XAMHUYECKHX PEaKIUN.

3.3. Cao:xuble 3¢upsbl. ZKupsl (2 1)

Crnoxuble 3¢upsl. Peakuus srepudukanuu. llenounoit runponms
cioxHoro s¢upa (oMmputeHue). Kupbl. CHHTETHYECKHE MOIOIITHE
CpencTBa.

19. Cnoxuble 3¢upsbl.

20. XKupsl. Mororiue cpeicTsa.
JemoncTpanuu. O6pasiis!
MOFOIIUX ¥ YUCTAIINX CPEJICTB.
JlaGopaTopHbIe ONBITHI.
PactBOopuMOCTB KHUPOB,

CocTaBnATh ypaBHEHUS PEAKIIHIA
srepudukanun. OOBICHITH
OHMOJIOTHUYECKYIO POJIb KUPOB.
CoburonaTh mpaBuiia 6€301acHOTO
oOparleHus co cpeicTBaMu OBITOBOU
XUMHUU




19

JI0Ka3aTeNbCTBO X
HeNpeAeabHOr0 XapakTepa,
OoMbUIEHHE KUPOB. CpaBHEHME
CBOWCTB MbUIAa M CHHTETUYECKHX
MOIOIUX CPEACTB

3.4. YraeBoasi (3 4)

VYrneBoasl. Monocaxapuel. 'moko3a. @pykroza. Onurocaxapusl.
Hucaxapunpl. Caxapo3a. [Tonucaxapunabl. Kpaxmai. ['nmukore.
Peakuus nonukonnencanuu. KauectBeHHas peakius Ha Kpaxmadl.
[emnmrono3a. Auerunnenuionosa. Kinaccudukanus BOIOKOH

21. YrneBopsl. ['moko3a.
Onurocaxapuasl. Caxapo3sa.

22. lonucaxapuasl. Kpaxmai.
Lennrono3a.

23. llpakTuyeckas padoraNe 3
«Pemenne skciepuMeHTAIbHBIX
3a/1a4 Ha MOJIy4YeHUE U
pacrno3HaBaHHe OpraHUYeCKUX
BEILIECTBY.

JlaGopaTopHble ONBITHI.
CBoiicTBa TITIOKO3bI KaK
aJbJIETHI0CTIUPTA.
B3anmopeiictBue caxaposbl C
TUAPOKCHUIOM KaJIbLIUSL.
[IpuroroBnenne KpaxMaabHOTO
KJIEMCTEpa U B3aUMOJIECHUCTBUE C
nonom. ['maponus kpaxmana.
O3HakomiieHHE ¢ 0Opa3Lamu
MIPUPOJTHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTUIECKYIO POJIh
rioko3sbl. [IpakTHuecku q0Ka3bIBaTh
HaJIM4YKre QYyHKIMOHAIBHBIX TPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBSCHSTD, KaK CBOWCTBA CaXapoO3bl
CBSI3aHbI C HATMYKUEM (QYHKIMOHATBHBIX
rpynn B €€ MOJIEKYJE, U Ha3bIBaThb
00JacTi MPUMEHEHUS CaXapO3bl.
CocTaBisATh ypaBHEHUSI PEAKIINN,
XapaKTepPU3YIOIIHUX CBOMCTBA CaXapO3bl.
CocTaBnsATh ypaBHEHUS PEaKIIUi
THJIPOJIN3a Kpaxmana u
MOJIMKOHICHCAITUN MOHOCAXapHu/I0B.
[TpoBOIUTH KAUECTBEHHYIO PEaKIUIO Ha
Kpaxmail

4. A3oTcoaeprkaime opranudeckue coequHeHus (5 v)

A3oTconepikalie OpraHu4eckue CoeTMHEeHUsl. AMHUHBI.
AmMuHorpymnmna. AHWINH. AMMHOKHUCIIOTHI. BUNIONSpHBIN HOH.
[lentuanas (amunnas) rpynmna. Ilentunnas (amugHas) cBs3b.
[Mentunpt. [Tlomunentunsr. ['mununa. benku. CtpykTypa O0enkoBoi
MOJIEKYJIbI (TIepBUYHAsI, BTOPUYHAS, TPETHUYHAs, YETBEPTHYHAs).

24. AMUHBL
25. Amunokuciorsl. benku.
26. Azotcoaepxarue

TCTCPOUUKIINICCKHUEC COCAUHCHUA.

HyKJ'IeI/IHOBI)Ie KHCJIOTHI.

CocTaBisiTh ypaBHEHHUS PEAKIIHIA,
XapaKTEPU3YIOIIUX CBOMCTBA aMUHOB.
OOBACHATE 3aBUCHMOCTE CBOMCTB
AMUHOKHUCIIOT OT CTPOCHHUSI X
GbyHKIMOHATBHBIX rpyn. HaspiBath




20

Jenarypanus u rufponu3 6enkoB. L[BeTHbIe peakiuy Ha OENKH.
A3zoTcoaeprkaliye rereponuKIndeckue coeauHenus. [lupuaus.
[upposn. [Tupumuun. IlypuH. A30TUCTBIE OCHOBaHHUS.
HykneunoBsle kucnotsl. Hykneornasl. Komiiementapusie
a30THUCTBIE OCHOBaHUS. DapMakoIornyecKkas XuMus

27. XuMus 1 310pOBbE YEIOBEKa.
28. KonrpoJbHas padora 2 1o
temam «Kuciopoacoaepxkaiue
OpraHUYECKUE COCAMHEHUS,
«A30TCozIepKALLUE OPTaHUYECKUE
COETUHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIC
peakiuu Ha OeKu

AMUHOKHCIIOTBI 10 MEXKIYHAPOIHOU
HOMEHKJIATYpe M COCTaBIIATH
YpPaBHEHUSI PEaKIUH,
XapaKTepU3YIOIINUX UX CBOICTBA.
OOBSACHATH OMOJIOTUIECKYIO POJIh
OEIKOB U MX MPEBpaIICHUI B
opranusme. [IpoBoguTs BETHBIE
peakuu Ha 0eaKku. OOBACHATH
OMOJIOTUYECKYIO POJIb HYKJICHHOBBIX
kucnot.Ilonp30BaTbes HHCTPYKIUEH K
JICKApCTBEHHBIM ITperaparam

5. Xumusi mosiumepos (6 4)

[Tomumepst. Crenens nonumepusanu. Monomep. CTpyKTypHOE
3BeHO. TepMomuactuunble noauMepsl. CTepeoperysipHble
nosmmmMepsl. [lonustunen. [omunponunen. [onmurerpadropaTusien.

TepMopeakTuBHbIe MOAUMEPHL. PeHOTO0YOPMATIBIETUTHBIE CMOJTBI.

ITimactmacesl. @enoriacTel. AMUHOILIACTEL. I1eHOILIACTEL
[Tpuponnsiii kayuyk. Pesuna. D00oHuT. CUHTETUYECKHE KaydyKH.
Cunrernueckue BosiokHa. Kampos.

29. CHHTETHYECKHE TIOJIMMEPHI.
KonzeHcannoHHble NOIMMEpBHI.
[IenomnnacTsl.

30.HatypanbHblil Kaydyk.
CuHTeTH4eCKHE KayqyKH.

31. CuHTeTHYeCcKue BOJIOKHA.
32. lIpakTuyeckas padora Ne 4
«Pacno3HaBaHue mIacTMace u
BOJIOKOHY.

33. Opranuueckas Xumus,
YeJI0BEK U MPUpoJIa.

34. ITOroBbIi YpOK 11O KypCy
xumun 10 kacca.

35. toroBoe TeCTUPOBAHHUE.
Jemonctpanun. OGpasis!
IJ1aCTMACC, CAHTETUYECKUX
Kay4yKOB U CHHTETUYECKUX
BOJIOKOH.

JlabGopaTopHblii ONBIT.
CaolicTBa KampoHa.

3anuceiBaTh YPAaBHEHHS PEaKIUui
MOJIMMEPU3ALUU. 3aHChIBATD
YpaBHEHUS peaKUUid
noJIMKOHAeHcauu. Pacnio3HaBath
OpraHNYECKHE BEIIECTBA, HCIONb3Ys
KaueCTBEHHbIC PEaKLIUU
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4. TemaTu4yeckoe IUIAHUPOBAHUE € ONpe/ieieHHEM OCHOBHBIX BH/I0B y4eOHOM 1eTeJIbHOCTH.

11 kiaace

Tembl, BXoAsIIIME B JaHHBIN pa3jaeJl

OcHoBHOe coepkaHue
o TeMam

XapakTepucTHKa OCHOBHBIX BU/10B
AesiTeJIbHOCTH Y4eHHKA (HA YPOBHe
YueOHBIX J1eiicTBHI)

1.IToBTOpenue kypca xumuu 10
kiacca (14)

1. TeopeTuveckue oCHOBbI XumMuu (19 v)

1.1. BaxkHeiinmne XuMHU4YeCcKHe MOHATHS M 3aKOHBI (4 1)

XUMHYECKUN 3JIEMEHT. ATOMHBIM HOMEep. MaccoBoe UucIo.
Hyxnuael. Pannonyknuasl. U30Tonbl. 3aKOH COXpaHEHUsT MacChl
BEIIIECTB. 3aKOH COXpaHEHUs U IpeBpalieHus suepruu. Jledexr
MAacCCBhl.

[Teproauueckuii 3aK0H. DIEKTPOHHAS KOH(MUTYpAITHSL.
I'paduueckast snexktponnas Gopmyina. S-, p-, d- u f-DaemeHTsI.
JlanTanouasl. AkTuHOUIBI. VICKYCCTBEHHO MOTy4YEHHBIE
aneMeHThl. BanentHocTh. BomopoaHbie coetuHeHus

2. XUMUYECKUH DIIEMEHT.
Hyxnuael. U3otomnbl. 3akoHbl
COXpaHEHHUs MacChl M DHEPTUU B
XHMHH.

3. [lepuoanueckuii 3aKoH.
Pacnpenenenue 31eKTpOHOB B
aToMax 3JICMEHTOB MaJjbIX U
OOJIBIITUX TIEPUOIOB.

4. IlonoxeHue B NEpUOINIECKON
cUCTEME BOAOPO/IA, JTaHTAHOUIOB,
AKTUHOUJIOB M MCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTE ¥ BaJICHTHBIE
BO3MO>KHOCTH aTOMOB

[lepeuncnars BaxkHeme
XapaKTePUCTHKU XUMUYECKOTO
aneMeHTa. OOBSACHATh pa3Inyle MEXIY
MOHATUSIMH «XUMUYECKUN DIIEMEHT,
CHYKITH», «U30TOI. [IpuMeHsITh
3aKOH COXPaHEHMsI MaCChl BEIIECTB MpHU
COCTaBJICHUH YPAaBHCHHUH XUMHUYCCKHX
peakiuii. OnpeaensaTs MakKCUMaabHO
BO3MO>KHOE YHCJIO AJIEKTPOHOB Ha
HHEPreTHUECKOM YPOBHE. 3aHChIBATh
rpaduyeckue 3JIeKTPOHHbIE (POPMYIIbI
S-, p- u d-3;meMeHTOB. XapaKkTepru30BaTh
MOPSAIOK 3aII0JIHEHUS SJIEKTPOHAMU
HHEPreTHUECKUX YPOBHEH U
noaypoBHel B atomax. OOBSICHATD, B
4yEM 3aKTI04aeTcs GU3MUECKUN CMBICT
MOHSTUS «BAJICHTHOCTHY». OOBSACHATD,
4eM ONPEENISIOTCS BAICHTHBIC
BO3MO>XHOCTH aTOMOB Pa3HBIX
aneMeHTOB. COCTaBIATh rpaduuecKue
ANIEKTPOHHBIE (GOPMYJIBI a30Ta,
docdopa, KHCIOPOA U CEPHI, a TAKKE
XapaKTepU30BaTh N3MEHEHHSI PaJINyCOB
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aTOMOB XHUMHMUYECKHUX 3JIEMEHTOB 110
nepuojaM u A-rpynmnam
MEPHOINICCKON TaOIUITBI

1.2. Ctpoenne BemecTBa (3 4)

Honnas cBs3p. KoBasienTHas (1osisipHasi ¥ HETIOJSIPHAs) CBSI3b.
DnexTpoHHas hopMyIa.

Mertannuueckas cBs3b. Bonopoanas cBsi3b. ' nbpuanzanus
aTOMHBIX opOuTanieil. Kprcraibl: aTOMHBIC, MOJIEKYJISIPHBIE,
MOHHbIE, MEeTa/NInYecKue. DieMeHTapHas sueiika. [lomumopdusm.
[Momumopdubie Momudukanuu. Ammorporus. 3omepus.
["'omosorusi. XuMUYECKHUIl CUHTE3

6. OCHOBHEIE BHUIEI
XMMHYECKOM CBsi3u. MloHHas u
KOBAJICHTHAs CBS3b.
Merauinueckas CBs3b.
Bonoponnas cBs3b.

7. IIpoCcTpaHCTBEHHOE CTPOECHHE
MOJIEKYIL.

8. CTpoeHue KpucTasuioB.
Kpucrannmueckue pemérku.
[TpuumaBl MHOTOOOpA3Us
BelecTs. JleMoHCcTpanuu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METaJUTMYECKUX
KPUCTAJUTMYECKUX PELIETOK.
Mopenu MOEKyII H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHNU3M 00pa30BaHUS
MOHHOW U KOBAJICHTHOM CBSI3U U
OCOOCHHOCTH (PU3MYECKHX CBOMCTB
MOHHBIX U KOBAJICHTHBIX COCTUHEHUH.
CocTaBiATh AJIEKTPOHHBIE POPMYIIBI
MOJIEKYJI KOBJIEHTHBIX COCIMHEHUN.
OOBACHATH MEXaHNU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOM CBA3EH
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BHa XUMHYECKON CBI3U. OOBACHITH
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OpPTaHWYECKUX M HEOPTaHUICCKHX
COEJIMHEHUH C MOMOIIBIO
NPEJCTaBICHUN O THOPUAN3AINN
op6uTtaneii. OOBACHATH 3aBUCUMOCTD
CBOICTB BEILIECTBA OT THUIIA €TI0
KPUCTAJUTMYECKOU PEIIETKH.
OOBACHATH MPUUNHBI MHOTOOOPA3Hs
BEIIIECTB

1.3. Xumuueckue peaxkuuu (3 4)

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuy. Peakunn
pa3lioKeHus, COCIMHEHUS, 3aMEIICHHS, 0OMeHa. DK30TePMUUYECKIE
U SHJO0TepMuYeckue peakiuu. ObpaTuMele 1 HeoOpaTUMbIE
peakmuu. TemnoBoi 3¢ ekt peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Teruiora oOpa3oBanus. Temnora
cropanus. CKOpoCcTb XUMHUECKOH peakliMi. AKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH JEeHCTBYIOIUX Macc. KuneTnueckoe ypaBHeHHE
peakuuun. Katanuzarop. UuruOurtop. 'oMOreHHbIN U reTeporeHHbIi
karanu3. Katanutuyeckue peakunu. XuMHUYECKOE PAaBHOBECHE.
[Tpunnun Jle HlaTense

9. Knaccudukanus XMuMHYECKHX
peaKuuid.

10. CKOpOCTh XMMHYECKUX
peakuuii. Karanus.

11. XumMHnueckoe paBHOBECHUE U
YCIIOBHUS €r0 CMEIIEHUS.
JemoHcTpanun. Pasnuunsle
TUIBI XUMHUYECKUX PEaKIIUi,
BHJICOONBITHI 10 OPIraHUYECKOU
XUMUH.

JlabopaTopHBIii ONBIT.

Ilepeuncnars npu3HAKH, IO
KOTOpPBIM KJIaCCU(PUIMPYIOT
XUMHUYECKHE PEAKIIUH.

OOBACHATDH CYLTHOCTh XUMHUECKOMN
peakuuu. COCTaBIATh ypaBHEHUS
XUMHUYECKHUX PEAKIINI, OTHOCAIINXCS K
onpenenéHHomy Tumy. OOBACHATH
BJIMSTHUE KOHIIEHTPAIUi peareHToB Ha
CKOPOCTb TOMOTEHHBIX M F€TEPOTrE€HHBIX
peakiuii. OOBACHSITH BIUSIHUE
pa3NuYHbIX (PAKTOPOB HA CKOPOCTh
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N3yuenune BIUSHUS pa3InYHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKUX PEAKIUI

XMUMUYECKOH peakIim, a TaKKe
3HaYCHHE PUMEHECHHUS KaTaln3aTopoB
¥ MHTHOUTOPOB Ha MPaKTHKE.
OOBSICHATD BIMSHUE U3MCHEHUS
KOHIICHTPALUU OHOTO M3
pearupyromux BemecTB, TEMIIEPATyPhI
U JIaBJICHUS Ha CMEIIEHNEe XMMHYECKOTO
pPaBHOBECHSI

1.4. PactBopsI (5 4)

JucnepcHbie cuctembl. PacTBopsl. ['pyOoauciepcHbIe CHCTEMBI
(cycrien3uu u s3mynbcun). Koimonaasie pacTBOPHI (30J11).
Anpo3os. MosipHasi KOHIICHTPAIHSL. DJIEKTPOIUTHI.
DnekTponuTrdeckas guccounanusi. CTerneHb TUCCOIUaInu.
Koncranra qucconuanuu. BoaopoaHblii mokasarenb. Peakiun
MOHHOTO oOMeHa. ['uaponu3 opraHrudeckux BemecTs. [ uaponm3
couei

12. JucniepcHbI€ CUCTEMBI.

13. CriocoObl  BBIpaXke€HUS
KOHIIEHTPALUU pacTBOPOB.

14. llpakmuueckasn padoma 1
«IIpuroroBiienue pacTBOpOB C
3aIaHHON MOJISIPHOU
KOHIIEHTpaLuei».

15. DnekTponuTHiecKas
nucconuanus. Bogopoansiii
IoKasarenb. Peakuuyn HoHHOTO
oOMeHa.

16. I'maponus opraHu4eckux u
HEOPTraHUYeCKUX COeTUHEHUH.
JlabopaTopHble ONbITHI.
OmnpeneneHue peakluu cpeibl

YHUBCPCAJIbHBIM HHAUKATOPOM.

I'maponus conent

XapakTepHu30BaTh CBOMCTBA Pa3IUYHbIX
BUJIOB JIUCIIEPCHBIX CUCTEM, YKA3bIBaTh
IIPUYUHBI KOATYJISILIMK KOJUIOUIOB U
3HA4YEHHE JTOTO sABJIeHU. Pemars
3aJla4y Ha IPUTOTOBJICHUE pacTBOpa
OIpeNENEHHON MOJIIPHON
KOHLEHTpauuu. ['0ToBUTH pacTBOp
3aIaHHOM MOJISIPHOM KOHLIEHTpaLUK.
OOBACHATH, IOYEMY PACTBOPHI BELLIECTB
C MOHHOW U KOBAJICHTHOM ITOJISIPHOM
CBA3BI0 IIPOBOJST IEKTPUUECKUI TOK.
Omnpenensats pH cpenbl ¢ TOMOIIBIO
YHHMBEPCAIBHOIO NHIUKATOPA.
OOBACHATDH ¢ TO3ULMI Teopun
ANIEKTPOJINTUYECKON TUCCOLIMALIUU
CYIITHOCTh XUMHUYECKHUX PEAKIIH,
IIPOTEKAIOINX B BOJHOU Cpele.
CocTaBiATh TOJHBIE U COKpAalllEHHBIE
VOHHBIE YPaBHEHUS PEAKLIUH,
XapaKTepU3YIOIINX OCHOBHbIE CBOMCTBA
BaXHEHIINX KJIACCOB HEOPTaHUYECKUX
coequHeHn. OnpenensiTh peakuio
CpeJlbl pacTBOpa COJIM B BOJE.
CocTaBlATh ypaBHEHUS PEAKIIHii
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TUAPOJIM3a OPraHUYECKUX U
HEOPraHUYECKHUX BEIIECTB

1.5. DnekTpoxumMudeckue peakuuu (4 4)

lanbBanmyeckuii snemeHT. DnekTpoibl. Ao, Karo.
AKKymMynaTOp. TONIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUS. Psin

CTAaHAAPTHBIX 3JICKTPOJAHBIX IMTOTCHIIUAJIOB. CTaHI[apTHBIC yCJ10BUA.

CrangapTHBIN BOJOPOIHBIN A1eKTpoa. Koppo3us MeTauios.
Xumuueckas u
3JIEKTPOXUMHYECKAsT KOPPO3HUsL. DIEKTPOIIU3

17. XuMHuecKrue UCTOUYHUKHU
ToKa. Psii cranaapTHBIX
AJEKTPOAHBIX TOTEHIINAJIOB.

18. Koppo3ust MmeTanioB u eé
MIpENYNPEXKACHUE.

19. Dnexrponus.

20. KonTpoabHas padora 1 o
Tteme «TeopeTrnueckre OCHOBBI
XUMUI

OOBACHATD PUHIUIT PAOOTHI
rajJbBaHUYECKOIO HJIEMEHTA.
OOBSACHATD, KaK YCTPOCH CTaHIAPTHBIN
BOJIOPOJIHBIN 31eKkTpoA. Ilonb3oBaTecs
PSIOM CTaHJAPTHBIX SJIEKTPOIHBIX
noreHuanoB. OTIN4aTh XUMHUYECKYIO
KOPPO3HIO OT JIEKTPOXHUMUYECKOH.
OOBACHATH NPUHLUIIBI 3AILUTHI
METAIUTMYECKUX U3JICIIHI OT KOPPO3UHU.
OOBACHATD, KaKue MPOLECCHI
MIPOUCXOJIAT HAa KaTOJE U aHOAE MPH
3JIEKTPOJIM3€E PACILIABOB U PACTBOPOB
cosie. CocTaBisiTh CyMMapHbI€
YpaBHEHMsI PEaKLMH 3JIEKTPOJIN3a

2. Heopranuyeckas xumus (11 )
2.1. MeTaniasbl (6 1)

JI€rkue u TsxéEnple MeTaubl. JIerkoraBkye U TyrojiaBKye
METaJIBL.

Menp. Llunk. Turan. Xpowm. XKene3zo. Hukens. [InaTuna.
Cmnasel. Jlernpyromue

no0aBku. YépHble u 11BeTHbIE MeTauIbl. UyryH. CTanb.
JlernpoBaHHbIE CTaIN

21. O6mas xapakTepucTuKa u
CMOCOOBI OTYYEHUSI METAJIIIOB.
22. O030p METATUYECKUX
aseMeHToB A- u b-rpynm.

23. Menp. [{unk. Tutan. Xpom.
XKenezo, HuKenb, IIATHHA.

24. CninaBbl METAJIJIOB.

25. OKcuabl ¥ TUAPOKCHIBI
METaJIJIOB.

26. IlIpakmuueckasa paboma 2
«Pemienne 3kCriepuMeHTaIbHbIX
3aja4 1o Teme «MeTasuibi».
Jemonctpanun. OGpasis
METaJUIOB M UX COeIMHEHHUH,
craBoB. B3anmoneiicTeue

XapaktepuszoBaTh 00IIIME CBONCTBA
METAJIJIOB U Pa3bsICHATh UX HA OCHOBE
MpEJICTAaBICHUI O CTPOCHUH aTOMOB
METAJIJIOB, METAJNINYECKOU CBSI3U U
METAIINYECKON KPUCTAIITNYECKON
pew€rke. Mmmroctpuposats
IpUMepaMu CIOCOObI MOTYYEHHUS
METAJIJIOB. XapaKTEpU30BaTh
XUMUYECKHE CBOMCTBAa MeTaIIOB |A—
1A rpymmn 1 aqrOMHHHUSA, COCTABIATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakiuit. OOBACHATH 0COOCHHOCTH
CTPOEHUS aTOMOB XUMHUYECKUX
AJIEMEHTOB b-rpymnm nepuoanueckoin
cucremsl J[. 1. Menpaeneena.
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METAJUIOB C KHCIOPOJOM,
KHCJI0TaMH, BOJIOM.
JlokazarenbecTBO aM(pOTEPHOCTH
QITIOMHUHUS U €r0 THIPOKCHIA.
B3aumoneicTere meau u xenesa
C KUCJIOPOJIOM; B3aUMO/ICHCTBUE
MEJIU U Kelie3a C KUCIOTaMU
(cepHas, constHas). [lomydyenue
ruapokcuaoB Meau (1) u xpoma
(II), oxcuma memw.
B3anmoneicTBue OKCUIOB U
THIPOKCHIOB METAIIJIOB C
Kuciaoramu. Jloka3zaTenbCTBO
aM(pOTEpHOCTU COECTMHEHUN
xpoma (ILI).

CocTaBisATh ypaBHEHUS peaKkLnid,
XapaKTEPU3YIOIINX CBONCTBA MEH,
LMHKA, TUTAHA, XPOMa, HKeJe3a.
[IpenckasbiBaTh CBOMCTBA CILJIaBa, 3HAS
ero cocraB. OOBSICHITH, KaK
W3MCHSIOTCSI CBOMICTBA OKCHUIOB B
TUAPOKCHJIOB METAJIIOB 10 IEPHOJaM U
A-rpy1maM nepuoandeckoi TabauIbI.
OOBACHATD, KaK U3MEHSIIOTCS CBOMCTBA
OKCHJIOB U TUAPOKCUIOB XUMHUUYECKOTO
3JIEMCHTA C IOBBIIICHUEM CTCIICHU
OKHUCJICHHS €0 aToma. 3alliChIBaTh B
MOJICKYJIIPHOM U MOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPUIYIOIIUX KUCIOTHO-
OCHOBHEBIC CBOMCTBA OKCHJIOB U
TUAPOKCHUJIOB METAJUIOB, a TaKXKe
AKCIEPUMEHTAIBHO JOKAa3bIBaTh
HAJIM4YHE dTUX CBOMCTB. Pacro3naBaTh
KaTHOHBI COJIEH C IIOMOIIBIO
Ka4eCTBEHHBIX PEaKIUii

2.1. HemeTtassl (5 4)

Hewmeramnsl. [IpocTeie BemecTBa — HEMETAILIBI.

VYraepon. Kpemuuii. Azor. @ocdop. Kucnopoz. Cepa. @rop. Xiop.
CepHas kucnora. A30THas KUCJIOTA.

Bonoponnbie coennHeHNs HEMETAIITIOB

27. O630p HemeTawioB. CBoiicTBa
Y IPUMEHEHNE BAXKHEUILINX
HEMETAaJIJIOB.

28. O61mas XxapakTepucTuKa
OKCHJIOB HEMETAJIJIOB U
KHUCJIOPOJICOACPKAITUX KUCIOT.
OxkucIuTenbHbIE CBOMCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coennHeHus
HEMETAJUIOB.

29. I'eneTnyeckas CBSI3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

XapaktepuzoBaTh 00IIIME CBONCTBA
HEMETAJUJIOB U Pa3bsCHATH UX HA
OCHOBE IPEJICTABIEHUNA O CTPOEHUHU
aToMa. Ha3piBaTh 0611aCTH PUMEHEHHS
BaXXHEHIITNX HEMETAJJIOB.
XapakTepu3oBaTh CBOMCTBA BBICIINX
OKCHUJIOB HEMETAJJIOB U
KHUCIIOPOJICOACPKAIIUX KUCIIOT,
COCTaBJISITh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKLIMI U
OOBSICHATH UX B CBETE MPECTABICHUIN
00 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEaKIMSIX U AJIEKTPOIUTHUECKON
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30. IIpakmuueckaa paboma 3
«PenieHne 3KCriepuMEHTATBHBIX
3aga4 no teme «Hemeramabiy.
31. KonrpoJbHas padora 2 1o
Teme «Heopranmueckass XuMus».
JdemoncTpanuu. O6pasiisl
HeMeTauioB. Monenu
KPUCTAJUIMYECKUX  PEHIETOK
anMasa u rpadura. [lomyyenue
aMMHaKa U XJIOpPOBOJIOpO/Ia,
pacTBOpeHHE WX B BOJE,
JI0Ka3aTeIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yriisi 1 cepbl B
KHCIIOpOJIe,  OIpe/eeHHE
XUMHUYECKHUX CBOMCTB MPOJYKTOB
cropanus. Bzaumoneiicteue ¢
MeZIbI0 KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOTHI,
KOHIEHTPUPOBAHHOM U
pa30aBJICHHON a30THON KHUCIIOTHI

nuccounanuu. CocTaBisATh ypaBHEHUS
peaKkuuii, XapaKTePU3YIOIINX
OKHCIIUTEIIbHBIE CBOWCTBA CEPHOM U
a30THOM KHCJIOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUNA HEMETAIUIOB
110 TIepUoy U A- rpymnmnam
NEPUOANYECKON CUCTEMBI. /IoKa3bIBaTh
B3aUMOCBSI3b HEOPraHUYECKUX U
OpPraHMYECKUX COCTUHCHUM.
CocTaBiATh ypaBHEHUS XUMHUUECKUX
peaxkuui, OTPaKAIOLUX B3aUMOCBA3b
HEOPraHUYECKNX U OPraHUYECKHUX
BEIIIECTB, OOBSACHATH X HAa OCHOBE
TEOPUH JIEKTPOIUTHIECKOU
JUCCOLIMALIMYU U ITPEJCTABICHUNH 00
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. IIpaktuueckn
pacno3HaBaTh BEIIECTBA C IOMOLIBIO
KAUECTBEHHBIX PEAaKLIUH HA aHUOHBI

3. Xumus u xxu3Hb (3 4)

XuMHU4YecKask IPOMBIIUIEHHOCThb. XUMHYECKask TEXHOJI0rus. YépHas
MeTtairyprus. JloMmeHnHas neds. Arnomepanus. Kucinopoaustit
KOHBepTep. be3oTxoaHo0e Npon3BOACTBO.

OKonorn4eckuii MOHUTOpHUHT. [IpenensHo gomycTuMele
KOHIICHTpalun

32. XuMusl B IPOMBIIIJIEHHOCTH.
[TpUHIUTIIBI XUMUYECKOTO
MPOU3BOACTBA. XUMHUKO-
TE€XHOJIOTMYECKUE TPHUHIUIIBI
MIPOMBIIIJIEHHOT'O MOJTy4EHUs
MeTaioB. [IponsBoncTBo uyryna
U CTaJIu.

33. Xumus B ObITy. XUMUYECKast
MIPOMBIIIJIEHHOCTh U
OKpYy’Karolas cpena.

34. HToroBoe TeCTUpOBaHUE.
JemoncTpanuu. O6pasisl

OOBACHATH HayYHbIE TPUHIIUITBI
IIPOM3BOJICTBA HA IIpUMeEpe
MPOU3BOACTBA CEPHOU KUCIIOTHI.
[lepeyucnsaTb NPUHIUIIBI XUMUYECKOTO
MIPOM3BOJICTBA, UCTIOIb3yeMbIE TIPU
MOJyYEeHUH YyTyHa.

CocTaBisITh ypaBHEHUS XUMUYECKHX
peaxIuii, MpOTEKAIOIINX PH
MOJTyYCHUH YyTyHa U CTaJIH.
CobmroaTh mpaBuia 0€30macHON
paboTHl CO CpencTBaMH OBITOBOM
XUMHH.
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CpeICTB OBITOBOM XUMUH,
WHCTPYKIIUU TI0 UX IPUMEHECHUE

OOBSACHATH MPUYUHBI XUMHYECKOTO
3arpsi3HEHUS BO3/IyXa, BOJOEMOB H
[IOYB.
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IlosicHuTEIBLHASA 3aIHCKA

Hacrosimass pabouast ydeOHast mporpamma 0a3zoBoro kypca «Xumusi» it 11 kiacca cpenneil 00meo0pa3oBaTebHON MIKOJIBI COCTaBIeHA Ha OCHOBE
aBTopckoii mporpammbl  ['abpuensiH O.C. , onmyOnukoBanHOW B cOopmke «lIporpammbr kypca xumuu s 8-11 kmaccoB o0mieoOpa3oBaTeIbHBIX
yupexaenuii /O.C. ['abpuensH. — 3-¢ usa., nepepadoranHoe u gonoHeHHoe — M.: Jlpoda, 2016».

HN3ydyenue xumum B 11 KJ1acce HanpaBJIeHO HA JOCTUKEHHE CJIeTYIOIUX HeJsIeil:

* OCBOEHME 3HAHMI O XMMHMYECKOM COCTABIAIOLIECH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, BAKHEHIINX XUMUYECKHUX ITOHATHUAX, 3AKOHAX U TECOPUSIX;

* OBJIaJIecHHe YMEHHSIMHM NPUMEHATh MOJTY4YEHHbIE 3HAHMS Ul OOBSICHEHUS PAa3HOOOpPA3HBIX XMMHUYECKUX SIBJICHUH M CBONCTB BELIECTB, OLEHKU POJIHU
XUMUH B Pa3BUTUU COBPEMEHHBIX TEXHOJOTHUH U ITOJIy4YEHUU HOBBIX MAaTEPUAJIOB;

* pa3sBUTHe I103HABAaTEJIbHBIX MHTEPECOB U HMHTEIIEKTYAIbHBIX CIIOCOOHOCTEH B IPOLECCE CAMOCTOSTEIBHOIO NMPUOOPETeHHsS XMMHUYECKUX 3HAHUM C
UCTIOJIb30BaHUEM PA3IMYHBIX UCTOYHUKOB HH(OPMAINH, B TOM YHCII€ KOMITBIOTEPHBIX;

* BOCIIHMTAHHE YOESKIEHHOCTU B MO3UTHBHON POJIM XMMHUHU B JKU3HU COBPEMEHHOIO OOILIECTBA, HEOOXOIUMOCTH XMMHUYECKH I'PaMOTHOIO OTHOLICHHUS K
CBOEMY 3[I0POBBIO U OKPY’KAIOILEU CPELE;

* NpUMEHeHHe MOJYyYeHHbIX 3HAHUH M yYMeHHWiH /i1 Oe30lacHOro HCIOJIb30BAaHUS BELIECTB M MaTepUalloB B OBITY, CEJIbCKOM XO34HCTBE M Ha
IIPOU3BOJCTBE, PEUICHUS MPAKTUYECKUX 3a1a4 B MIOBCEIHEBHOM KU3HM, IIPENYIIPEKICHUS ABICHUM, HAHOCSAIIUX BpE 30POBBIO YEJIOBEKA U OKP yKaroLIEH
cpeze.

3agauu yyeOHoro npeamera «Xumus» 11 kiacc:

Kypc o6meit xumun 11 kaacca HarpaBiieH Ha pellieHre 3a/1a4  MHTErpaluy 3HAaHUH yJaluxcs 10 HEOPraHWYEeCKOH M OpraHnYeCKOH XUMHH C LIEIIbI0
(GopMUpPOBaHUA Y HUX €IMHON XMMUYECKOW KapTHUHBI MUpa. Bexymas unes kypca — eIMHCTBO HEOPTaHUYECKOW U OpraHMYECKO XMMUU Ha OCHOBE
OOIIHOCTH UX MOHATHM, 3aKOHOB U TEOPHil, a TAK)KE HA OCHOBE OOLIMX MOJIX0/I0B K KIACCU(PUKAIIMM OPIraHNYECKUX U HEOPTaHMUECKUX BEIIECTB U
3aKOHOMEPHOCTSM IPOTEKAHUS XUMUYECKUX PEAKLIUA MEKy HUMH.

3HaYMTEIbHOE MECTO B COACPKAaHUHU Kypca OTBOAMTCS XUMUUECKOMY 3KcTIepuMeHTY. OH OTKpBIBAE€T BO3MOXKHOCTh (DOPMUPOBAThH Y YUAIIUXCSl YMEHUS
paboTaTh C XUMUYECKMMHU BEILIECTBAMH, BBIIIOJIHATH IPOCThIE XMMUUYECKHE OIBITHI, YIUT HIKOJIBHUKOB 0€30MaCHOMY U AKOJIOTMYECKH TPaMOTHOMY
0OpalIeHHUIO C BEIIECTBAMU B OBITY M Ha MPOU3BOJICTBE.

Jloruka u CTpyKTypHpOBaHUE Kypca MO3BOJISIOT B MTOJIHOM Mepe UCI0NIb30BaTh B 00YUEHUH JIOTUYECKUE OTEepaIly MBIIIIJICHUS: aHAJIU3 U CUHTE3, CPAaBHEHUE
Y aHAJIOTHIO, CHCTEMATH3aLUI0 U 0000IEHHUE.

Jannas paboyasi mporpaMma MOKET OBbITh Peau30BaHa NP MCIOIb30BAaHUHM TPAAMLUMOHHON TeXHOJIOruN 00yUeHNs, a TAK)KE AJIIEMEHTOB JIPYTUX
COBPEMEHHBIX 00pa30oBaTeIbHBIX TEXHOJIOTHM, IepeIoBBIX (POPM U METOJIOB 00YUEHUS], TAKUX KaK MPOOJIIEMHBIN METO/]I, pa3BUBaroliee 00yueHHe,
KOMIIBIOTEPHBIE TEXHOJIOTUH, TECTOBBIM KOHTPOJIb 3HAHUM U Jp. B 3aBUCHMOCTH OT CKJIOHHOCTEH, MOTPeOHOCTEH, BOZMOKHOCTEN U CTOCOOHOCTEN KaXK10TO
KOHKPETHOI'O KJIacca B IapajuIeiu.

29



B aBTopckyto nporpammy O.C. ['abpuensina, koTopas paccuuTaHa Ha 14yac B Hezento, Bcero 34 yueOHBIX Yaca B I'0Jl BHECEHBI HEKOTOPHIC M3MEHEHHU

st mpoBenieHust pyOeKHOTO W UTOTOBOTO KOHTPOJISA, OBLIIA COKPAIICHBI:

-Ha 1 yac Tema «CTpoeHue BelecTBay

-Ha 1 yac TeMa «BeriecTBa u UX CBOMCTBaY.

HN3meHenus cocTaBasiioT 5%, 4TO A0NMYCKAETCH MOJI0KEeHHEM 0 padoyeil mporpamme.
YueOHO-MeTOAUYECKHIT KOMILIEKT

Xumus. 11 xnace: Yae6. lns obmeodpaszosar. yupexaennit/O.C. 'abpuenss, - 2-e u3a. crepeotutn. — M.: Ilpoda, 2013.
MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHe

CornacHo 6a3ucHOMY y4eOHOMY IUIaHy Ui 00pa3oBaTelbHBIX yupexaeHuid Poccuiickoii denepannu Ha n3ydeHne Xxumun B 11 kiracce orBogutcs 1 gac B

Hezeno, 34 yueOHbIX yaca B ro/l.
Pabouas nmporpamma npeaycMaTpuBacT:
KOHTPOJIBHBIX paboT-3,

MPAaKTUYECKUX padboT- 2.

®opMbI Opranu3anuy y4edHOro mpouecca:

® UHIUBUAYaJIbHBIE;

® TPYIIOBBIE;

® UHJIUBUIYalbHO-TPYIIIOBHIE;
e (pOHTANBHbIE;

® IIPaKTUKYMBI.

®opmbl kouTposs 3YH (oB);
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e Ha0IIOICHUE;

e Oecena;

e (pOoHTATBHBIN OIPOC;
e OIpOC B Mapax;

® [PaKTUKYM

TpeGoBanus K ypOBHIO NOATOTOBKH

B pe3ysabTare nzyuenuss xumuu B 11 Kiacce yyamuecss J0JIKHBI
3HATH/IMIOHUMATH

6adiCHellUe XUMUYECKUEe NOHAMUA . BEIIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE aTOMHAsl U MOJIEKYJISIPHAsE MacChl, HOH,
AJTOTPOTIHSI, U30TOIBI, XUMHUECKasl CBSA3b, AINEKTPOOTPHUIATENIFHOCTD, BAJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00beM,
BEILECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS, PACTBOPBHI, AEKTPOJIUT U HEAIEKTPOIIUT, MIEKTPOIUTUYECKAS JUCCOLHUALNS, OKUCIUTEND U
BOCCTaHOBUTEINb, OKUCIICHHE U BOCCTAaHOBIIEHUE, TEIUIOBOM 3(p(eKT peakiuu, CKOPOCTh XUMUYECKON pEeakiuu, KaTaau3, XUMHYECKOe pPaBHOBECHE,
YIIICPOIHBIN CKeNeT, G YHKIMOHAbHAS TPYIIA, H30MEPHsI, TOMOJIOTHSI;

OCHOBHbIE 3AKOHbL XUMuu . COXpaHCHUs MACChI BEIIECTB, IIOCTOSIHCTBA COCTAaBA, HCpI/IOI[I/I‘-IGCKI/If/'I 3aKOH;
OCHOBHbIE MEOPpUU XUMUU . XHUMHYICCKOU CBs3H, SHCKTPOJH/ITI/I‘IGCKOI\/JI aucconranv, CTpOCHUA OPraHni4CCKuX COGI[I/IHeHlflfl;

saicHelluue eeuiecmea u mamepuaivl. OCHOBHBIC MCTA/IJIBI M CIIIaBbI, CCpHasd, COJsAHAA, a30THAsA M YKCYCHas KMCJIOTHI, IICI0YH, aMMMaAK,
MHHCPAJIBHBIC y,Z[06peHI/I$I, HUCKYCCTBCHHBIC U CUHTCTUUCCKHEC BOJIOKHA, KaYyYYKH, IIJIACTMACCHI;

yMeTbh

Ha3vleamp: N3YUCHHBIC BEIIECTBA M0 «TPUBHAIIBHOWY WJIM MEKTyHAPOIHON HOMEHKIIATYPE;

onpede/mmb: BAJICHTHOCTb U CTCIICHBb OKHCJIICHHSA XUMHWYCCKUX JJIEMCHTOB, THUII XUMHUYECKOH CBSI3U B COCOIMHCHUAX, 3apsaa MOHA, XapaKTCP CPpCIbl B
BOJIHBIX PAacCTBOPaxX HEOPraHUYECKUX COECAUHEHUM, OKUCIUTEID U BOCCTAHOBUTEND, IPUHAJIEAKHOCTD BEIIECTB K PA3JIMYHBIM KjlacCcaM OPraHUYEeCKHUX
COCIUHCHMUIA,

Xapakmepu3oeamsp: >IEMEHTbl MaJlbIX MEPUOJOB MO UX MOJIOKEHHI0 B mepuoanueckoil cucreme [[.M.MenneneeBa; oOiuue XuMUYeCKHEe CBOMCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COECUHEHUN;

00bACHAMD. 3aBHCUMOCTL CBOWCTB BCIHICCTB OT HUX COCTaBa U CTPOCHU:A, IMPUPOAY XHUMHYECKOM CBS3U (I/IOHHOf/'I, KOBaHCHTHOﬁ, MCT&HHHQCCKOﬁ),
3aBHUCHUMOCTE CKOPOCTHU XUMHYISCKOM PEAKIMHU U IMMOJIOKCHUA XUMHUYCCKOI'0O paBHOBECHUSA OT Pa3JIMIHBIX q)aKTOPOB;

8bINOJIHAMb XUMUUECKUITL IKcnepumernm 110 paCliO3HABAHUTIO BayKHEHIITHX HCOPTaHUYCCKUX U OPraHUYCCKUX BCIUICCTB,



npo6ooums CaMOCTOSITENIBHBIA TMOMCK XMMHUYECKOH HH(GOpMAIMKM C HCIOJb30BAHUEM pA3IUYHBIX HCTOYHHMKOB (HAayYHO-TIOMYJISPHBIX H3IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTMH Ui OOpaOOTKM M TMepefayd XHUMHUYEeCKOH
UH(OPMALIMH U €€ TPEICTABICHUS B pa3IMYHbIX (hopMax;

HCII0JIb30BATHh npnoﬁpeTeHHme 3HAHUHA U YMECHUSA B HpaKTl/I‘leCKOﬁ AECATECJIBbHOCTH U IIOBCCI[HGBHOﬁ JKU3HMU JJIA:

O00BSICHEHHST XUMHYECKHUX HBJ’ICHHﬁ, MPOUCXOAAIIHNX B IIPUPOJC, 6BITy 1 Ha IMPOU3BOACTBE;

OIpCACIICHNUA BO3SMOXHOCTHU IMMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIOBUAX U OLICHKU UX HOCHGI[CTBI/If/’I;
IKOJIOTMYECKU IPaMOTHOTO [IOBEICHUS B OKPYXKAIOLIEH Cpese;

OLICHKH BJIMSIHUS XUMHYECKOTO 3arpsA3HEHUs OKPYKAIOLIEH Cpeibl HA OPTaHU3M YEJIOBEKA U IPYTUe KUBbIE OPraHU3MBbI;
0e301acHOro 00paIIeHus C TOPIOYUMH U TOKCUYHBIMH BELIECTBAMH, Ta00paTOPHBIM 000PYI0BaHHEM;

IIPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTUYECKOH OLEHKH IOCTOBEPHOCTH XUMHUYECKOW MHPOPMALINH, TOCTYIAIOMIEH U3 Pa3HbIX HCTOYHHUKOB.

KanennapHo — TemaTuueckoe IJIaHMPOBaHUe

n/m

HaunmenoBanue | Yacel XuM. O6opy- | Hom. | I[Ipumeua-
paznenau Tem | yueO. JIOBaHHe HUE,
Bpe- Jlata | Jlara | 9Kcmepu- 3a].
MEHT MOJIFOTOBKA
MCHH | man. | ¢axr. < EIM

TemaNel. Ctpoenue aroma u nepuoanueckuii 3axon /.. MenneneeBa(3uaca)

OcHoBHbIE 1 I[ICXD | Iap. 1.11

CBEJICHUS O J1. .
1, ynp.3-
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CTPOCHUHU aTOMa.

Meunene
eBa.

[lepuonnueckuit | 1 J.O.1 [Tap.2, 111
3axoH J[.1. K c.11-18,
OHCTpY-
MenpeneeBa B 12
MpOBaHUE yIIp.
CBETE YUCHHSI O
NepUOaU-
CTPOEHUHU aTOMa. . 1,2
YeCcKoi
TaOJIULIBI
2 JJIEMEH-
TOB C
UCTIOJTb-
30BaHUEM
KapTOYeK.
[Tepuognueckmit | 1 [Tap. 1.2.1,1.2.2
M. ,1.2.3,1.2.
3akor /| 2,¢.19-
Menaeneena B " 4
3 CBETE YUCHHUS O ’
CTPOCHHH aToMa. yIp.
B
XOJTHOE 48
TECTUPOBAHUE
(25 mun.).

TemaNe2. Ctpoenue BemectBa(14 ucoB)
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HNonnas JeMoHCT. [Tap. 1.3.1-
XUMHAYECKAsI CBS3b . 1.3.3
MOJIENIEN 3,
4
pelIeTKH Vi
NaCl, Fe
2,3
KoBasientHast [Tap. 1.3.1-
XUMHYECKast 4 1.3.3
5 CBS3b. '
Yp
15
Meramnuaeckas [Tap. 1.3.1-
XUMHYECKas 5 1.3.3
6 CBSA3b. '
Yp
2,4
Bonoponnas JIO.2 [Tap. 1.3.1-
XUMHYECKast Onpee- 6. 1.3.3
CBS3b.
eHue
: Yp
THIIA
5 KpHUCTa- 1-3
JINYECKOU
pelIeTKH
BEIECTBA
5
OIHCaHue
ero
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CBOMCTB.

[Tonumepst. [Tap. 424
I1 .
JIACTMACChl 7. c.54-
8 59
Yp
2
[Tonumepst. JL.O3. [Tap. 424
Bomokna. J?;:;:ZM 7, ¢.60-
66
KOJ'IJEGK- Vi
e
9 [HOoJIAMeE- 5,6,7
pOB:
1acT-
Macc |
BOJIOKOH
U U3JIENUS
U3 HUX.
I"azo06paznoe ITap. 1.3.1-
COCTOSIHUE 8 1.3.3
10 | BemecTsa. ’
Yp
1-3
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Kunxoe J1.OA4,5 O6pasuwr | [lap. 1.3.1-
COCTOSTHHE HaKHUIIA B 1.3.3
HcnsiTan . 9,
BEIECTBA. yaliHUKE
1€ BOJIbI 6ax | Vi
AT
Ha JKeCT- . Py . P
LIEHTpa-
KOCTb. p 1,3,9
JIBHOTO
VYcrpan-
OTOILI-
eHue
SHUSL.
11 JKECTKOCT
U BOZBI.
O3HakoM
JICHHE C
MHUHEPAIIb
HBIMU
BOJaMU
Teepnoe [Tap. 1.3.1-
COCTOSTHHE 10 1.3.3
12 | BemecTsa. '
VYup.
1,25
JucnepcHble J1.O. 6. Ob6pa3us! | ITap. 1.3.1-
CUCTEMBI. O3HakoM | pa3nuy- 11 1.3.3
JIEHUE C HBIX '
13 qucnepc- | gucniep- | Yop
HBIMU CHBIX
3-4.
CHCTEM- CHCTEM:
aMu IMYJIb-
CHl,
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CycCIeH-

31,
a’po3o-
e,
reinei u
30JICH.
KonrposnpHas 1.1.1-
14 pabora 1o Teme 1.4.10
«Ctpoenue
BEILICCTBA»
CocTtaB BelecTBa U [Tap. 1.3.1-
cMeceit. 1.3.3
12,
15
Yp
1,2,3,8
BemiectBa Koncmex | 1.3.3,C4
MOJIEKYJISIPHOTO U T.
16 HEMOJICKYJISIPHOTO
CTpOEHHUS. 3aKOH
MTOCTOSIHCTBA
COCTaBa BEIICCTB.
[IpakTrueckas Habop Odopm. |4.2.2
pabota Nel o ocyzAbl | Mpax.
Teme: «llomyuenue, u
17 i paborty.
cobupanue u MIpUHAIT
pacro3HaHue eKHOC-
ra3oBy Tl 1
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y4EHUH-
4ECKOIo
JKCIIE-
pUMEHTA,
Harpesa-
TEJIbHBIE
puOOpbI

Tema Ne3. Xumnueckue peakunu(84acon)

Peaxrum, nnymme | 1 [Tap.
0e3 U3MEHEH U 13
18 COCTAaBa BEILECTB. ' 141
Yup.
1-4
Peaxtuu, unynme | 1 J1.O.7, [Tap. 1.4.1-
C U3MEHEHUE 8,10 14 1.4.2
cocTaBa '
+
19 BEILLIECTBA. CuSO, VYup.
F
¢ 2,45
HCIl+Zn
Ckopoctb 1 J.O.9 [Tap. 143
XZI:I[(H[:I:KOH Paznox. 15,
20 p LIHH. H202
Yup.
3.
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OOpatumocThb ITap. 144
XHMquf:KHx 16,
91 | PeaKuuii.
Yup.
1,2,4
Poib BoapI B [Tap.
XUMHYECKON 17,
99 | PEaKIMH.
Yup.
4,5
I'mppomus JLO. 11 [Tap. 147
OpraHUYECKUX U FpOIH3 18,
93 | HEOPraHUIECKHX
COEAMHEHUIA. VYp.
1-3
OKuCIUTENBHO — Mognens | IIap. 1.4.8
BOCCTAHOBUTEb- DIEKTPO- | o
HBIE PEAKIIM. JIU3HON ’
DnekTponm3 BATHb ¢
24
o 155-158
HOoJIy4-
eHUs Yp.
amomu- |,
HUS
o5 KonTponsHas

pabota o Teme
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«XUMHUECKHUE
peaKIym»

TemaNe4, BemecTBa u ux cBoiictBa(9uyacoB)

Merasibl. 1 JI1.O.18,13 [Tap.
K -
OJUIeK 20,
002078
METAJIO0B. Yup.
B -
3f.I/IMO 56
JIeCTBHE
COJISTHOM 2.1,2.2,
26
KHCJIOTBI 24
u
pacTtBopa
YKCYCHOM
KHUCJIOTBI
¢ MeTan-

JJaMHU.

Hewmerainms. 1 JI.O.18 [Tap. 2.3,2.4

Koinek- 21,

27 1805051 Vip.

Hewmerann
OB

2,7
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28

Kucnotel

HCOPraHN4YCCKUC U
OpraHu4€CKuc.

J1.O.12
Hcnpr-
TaHHUE
pacTBo-
poB
KHCJIOT,
OCHOBa-
HUH U
coJieit
HHJIHK.

[Tap.
22,

Yup.
1,3,4

2.6

29

OcHoBaHus

HEOpPraHUYECKUe U
OpraHUYecKue.

J1.O.14,16
B3aumone
HWCTBHE
COJISTHOM
KHCJIOTEI
u
pacTBopa
YKCYCHOM
KHCJIOTHI
C OCHOBa-
HUSAM
rnojyue-
HHE U
CBOMCTBa
HepacT.

OCHOB.

[Tap.
23,
Yup.
5,6

2.5,3.4

30

Comu.

JI.O.15
B3aumo-
JIEUCTBHE

[Tap.
24,

2.7
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COJISTHOM Yup.
KHUCJIOTBI
1,2,5
u
pacTtBopa
YKCYCHOM
KHUCJIOTBI
C COJISIMH.
I'eneTnueckas JI.LO.16.18 [Tap. 2.8,3.9
CBSI3b MEKIY
['uaponus 25,
KJ1accaMu
XJIOpH-
HEOPraHUYECKHUX U VYp.
JIOB U
OpraHUYECKUX
. aleTaToB 12,4
COCMHEHHIA.
IeJI0Y-
HBIX
31 METAJLJIOB.
O3HakoMm
JICHHE C
KOJLJICK-
HASIMHA
Opr.|
HEOpTaH.
COCIUH-
eHU
I'enernueckas Habop ITap. 2.8,3.9
CBSI3b MEXTY TOCY/IBI
32 25,
KJ1accaMu "
HEOPTaHUYECKUX U npuHaa- | Yop.
OpPraHUYECKUX JICXKHOC-
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COEIUHEHNM. TEH It 7

YYeHU-

YECKOTO

JKCITe-

pUMEHTa
Hrorosoe 1 11.1-

33 | TrecTupoBanue. 3.9

[TpakTuyeckas 1 Odopwm. 2.8,3.9
paborta Ne2 mo Mpax.

teMme: «Pemrenue
pabory.
AKCIIEPUMEHTAIbH

34 BIX 33724 Ha
UICHTH(PUKAIUIO
OpPraHHYECKUX H
HEOPTaHHYECKUX

BCIICCTB.

Copepxanue nporpamMmbl y4e0HOro Kypca
Temal. Ctpoenue atoma u nepuoanyeckuii 3axkon /I. U. MengeseeBa

OcHoBHbIE CBeeHMsI 0 CTPOEHHM aToMa. Sapo: MpOTOHBI M HEHUTPOHBI. M30TOmbl. DIEKTpOHBI. DIEKTpOHHAsT 000JI0UKAa. DHEPreTUYECKUN YpOBEHb.
Oco0eHHOCTH CTPOEHHS NEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB 4-TO M 5-ro mepuoioB nepuoauueckoil cucremsl JI. . MenzaeneeBa (mepexoaHbIX
snemeHToB).  Ilonsitue 00  opbOuramsax. S- w  p-opOutanmu.  DJNEKTPOHHBIE  KOH(MUTypalluM  aTOMOB  XUMHUYECKHX  DJIEMEHTOB.
IHepuoauueckuii 3axon .M. MenneiieeBa B cBeTe y4eHHs 0 CTPOCHHH aTOMa.
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Otkpeitue JI. M. MenaeneeBbiM mepuoauyueckoro 3akoHa. Ilepumoamdeckass cuctema xumudeckux siaeMeHToB JI. M. MenpaeneeBa - rpaduueckoe
0TOOpakeHHe NePUOoANYECKOro 3aKkoHa. DU3NuecKkuil CMBICIT TOPSAIKOBOTO HOMEpA AJIEMEHTa, HoMepa Mepruojia U HoMepa Ipymnibl. BaneHTHbIE 3J€KTPOHBI.

[Tpuuuns W3MEHEHUS CBOICTB 3JIEMEHTOB B nepuoaax u rpymmnax (TmaBHBIX MOJArpyMIax).
[Tonoxxenue BOAOpPOAAa B MEPHOJUYECKOM cHCTeMe. 3HAUYCHHE MEPUOJAMYECKOr0 3aKOHAa W TMEPUOAMYECKOM cHUCTeMbl XMMHUUYecKux anementoB JI. U.
Menneneena ini:| pa3BuTHUs HayKU u MMOHUMAaHUS XUMHUYECKOMN KapTUHBI MUpa.

JdemoncTpanuu. Pazinunbie GopMbl IEPHOINIECKON CUCTEMBI XUMHUECKHX demMeHToB J[. . Menpeneena.
JladopaTropublii onbIT. 1. KoHCTpynpoBaHue nepronyecKkoi TaOIHIIbl QJIEMEHTOB C UCIIOIb30BAHUEM KapTOUEK.
Tema 2. CTpoeHue BelecTBa

HNonnass xummuyeckasi cBa3b. Karuonsl u annonsl. Kiaccudukanus noHoB. MoHHbIE KpucTajuimyeckue pemeTkd. CBOICTBa BELIECTB C 3TUM THIIOM
KPUCTaJUIMYECKUX PELIETOK.
KoBajienTHasi XuMH4ecKasi CBsi3b. DJIEKTPOOTpULIATENbHOCTD. [lomsipHas 1 HemoisspHas KOBaJIeHTHbIE CBsA3H. Jlunonb. [lonspHOCTE CBSA3U U MOJSIPHOCTD
MoJieKysbl. OOMEHHBIM U JOHOPHO-aKLENTOPHBI MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOU CBSI3U. MOJEKyJIspHbIE M aTOMHBIE KPUCTAIJIMYECKHE PEIIECTKHU.

CaoiicTBa BEIIIECTB c 3TUMU TUIIAMU KPUCTAIITMYECKUX PEIIETOK.
Mertanyeckasi XuMH4ecKasi cBsi3b. OCOOEHHOCTH CTPOEHMSI aTOMOB METaJJIOB. MeTayuinueckas XuMUYecKasi CBA3b U METaJNINYeCKasi KpUCTAILIIMYECKast
peleTka. CaoiicTBa BEIIECTB c TUM TUIIOM CBSI3U.
Boaopoanasi xumuveckasi cBsI3b. MEXMOJEKY/IsIpHas M BHYTPUMOJIEKYJSIpHAs BOJOPOJHAs CBs3b. 3HAUEHUE BOJOPOJHOM CBS3M Ui OpPraHU3ALUM
CTPYKTYDp OMONOIUMEPOB.
IMonumepsl. ITnacTmacchl: TepMOIUIACTBl U PEAKTOIUIACTBI, MX IMPEJICTABUTENM U NpHUMeHeHHe. BoylokHa: mpupoaHble (pacTUTENbHbIE U KUBOTHBIE) U
XUMHUYECKHE (MCKyCCTBEHHBIE U CUHTETUUYECKUE), ux IIPEICTaBUTENH " IIPUMEHEHHUE.

I'a3000pa3Hoe cocTosiHMe BewlecTBa. TpH arperaTHbIX COCTOSIHMS BOJbI. OCOOEHHOCTH CTpPOEHMs Tra3oB. MONSpHBI 00BbEM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX NPUPOAHBIX CMecei: BO3AYX, IPUPOAHBIN ra3. 3arpsa3HeHne arMocdepsl (KUCIOTHbBIE TOXKAH, MApHUKOBBIA 3 deKT) u 6opnda ¢
HuM. [IpencraBureny razoo0pa3HbIX BELIECTB: BOAOPOA, KHCIOPO, YIJIEKUCIBIA ra3, aMMHak, 3TwieH. X momyuyenue, coOupaHue M pacrno3HaBaHHE.
Kuakoe cocrosinue BemectBa. Boga. [Torpebienne Boibl B ObITY U Ha IPOU3BOJICTBE. JKECTKOCTh BOJIbI U CIIOCOOBI e ycTpaHeHHus. MuHepalibHble BOJBI,
ux UCIIOJIb30BaHUE B CTOJIOBBIX U JeyeOHbIX LETISIX.
Kunkue KPHUCTAJLIIBI u ux IIPUMEHEHUE.
TBepaoe cocrosinmne BemecTBa. AMopHbIe TBEpbIE BELIECTBA B IPUPOJIE U B AKU3HU YEJIOBEKA, UX 3HAUEHHE U IpUMeHeHne. Kpucraminueckoe cTpoeHue
BElEeCTBaA.

Jucnepcubie cucremsbl. [lonstue o aucnepcHbix cucremax. JlucnepcHass (aza u gucnepcuoHHas cpena. Kiaccudukanus IUCIIEPCHBIX CHCTEM B
3aBUCHUMOCTH OT arperaTHOr0 COCTOSIHHS TUCHEPCHOM cpeabl W AUCIepCHOHHOHN ¢a3bl. ['pybonucrepcHble CUCTEMBI: IMYJIbCUH, CYCHEH3UH, a’pO30JIH.
ToHKOIUCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIH.
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CocraB BemectBa M cMeceil. BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHsS. 3aKOH IIOCTOSIHCTBA  COCTaBa  BEIIECTB.
[TonsiTve «Ionsi» U ee Pa3HOBUAHOCTH: MaccoBasi ([I0JIs 3JIEMEHTOB B COECJUHEHHH, JOJS KOMIIOHEHTa B CMECU - JOJIsl MpUMecei, ol pacTBOPEHHOTO
BelIeCcTBa B pacTBope) u o0ObeMHasl. Hons BBIXOJa MPOJYKTa peaxkuuu oT TEOPETUYECKHI BO3MOKHOTO.
JlemoHcTpanuu. Mosienb KpUCTALTMYECKON PEIIeTKH XJIopuaa HaTpus. OOpa3ipl MUHEPAJIOB C HOHHOW KPUCTAJUIMYECKON PEIIeTKON: KalbIUTa, TaJuTa.
Monenu KpUCTALNTUYECKUX PEIIETOK «CyXOro IbJaa» (Wiau uojaa), anmasa, rpadura (wmu kBapma). Moxens monekynsl JIHK. OO6pasmpsl miactmacc
(penomodopmanbaeruaple, MOIUYPETaH, MOJUITUIICH, MOJUIPONUIICH, MOJUBUHIIXJIOPUA) U u3nenus u3 Hux. OOpas3mbl BOJOKOH (IIEpCTh, MIETK,
alieTaTHOE BOJIOKHO, KalpoH, JIaBCaH, HEMIIOH) U u3aenus n3 Hux. OOpasipl HEOpraHMYECKHX MOJIMMEPOB (cepa MmiacTudeckas, KBapll, OKCHJ aJlOMUHHMS,
NPUPOHBIE ATFOMOCHIIMKATHI). Moeh MOIIpHOTO 00beMa ra3oB. Tpu arperatHsix cOCTOSHUS Bobl. OOpa3ipl HAKUIH B YaifHUKE U TPyOaxX LEHTPaIbHOTO
ororieHust. JKeCcTKOCTh BOABI M CIOCOObI ee ycrpaHeHus. Ilpubopsl Ha kuIkux Kpuctamiax. OOpasilbl pa3IUYHBIX IUCIEPCHBIX CHUCTEM: 3MYJIbCHH,
CyCHEH3UH, a’po30JieH, resnei " 30J1€eH. Koarynsust. Cunepesuc. Opdexr Tunpans.
JlabopaTopHble onbIThbl. 2. OmnpejeneHne TUIa KPUCTAUIMUECKOW PEIIETKH BEIIeCTBAa U OMHCAaHUE ero CBOMCTB. 3. O3HAKOMJIEHHWE C KOJUICKIIMEH
[OJIMMEPOB: IUIACTMACC M BOJIOKOH MU u3jenus u3 Hux. 4. VcnblTaHue BOABbI HAa KECTKOCTb. YCTpaHEHHE MKECTKOCTU BOABL. 5. O3HaKOMIIEHUE C
MUHEPATbHBIMU BoAaMHu. 6. O3HakoMIIeHHE ¢ qucnepcHbiMU cuctemMamiu. [IpakTuyeckasi padora Nel. [lonyuenue, cobupanue u pacrio3HaBaHHE ra3oB.

Tema 3. Xumuyeckue peakuuu

Peakuuu, naymme 0e3 M3MeHEHHsI COCTaBa BelleCTB. AJUIOTPONUS U aJUIOTPOIHbIE BUAOM3MEHEHUs. [IpuunHbl annoTponuy Ha npumepe MoaupuKauii
KHCIIOPO/Ia, yriaepoja u docdopa. O30H, ero Oounosoruyeckas pOJIb. Nzomepsnr u HU30MEepHs.
Peakuuu, nayume ¢ u3MeHeHHe COCTABA BellecTBa. Peakiiuu coelMHEHus, Pa3IoKeHUs], 3aMEILEHUsI U 0OMEHA B HEOPTaHWYECKOW U OPraHMYECKON XUMHUU.
Peaknuu 3K30- 1 sHAOTEpMHYECKHE. TemmoBoi dPPEeKT XUMUIECKON peakui U TEPMOXUMHUYECKUE ypaBHEHUs. Peakiuu ropeHus, Kak 4YaCTHBIM CIydaid
9K30TEPMHUUECKHUX

peaKInii.

CkopocTb XMMHYeCKO#l peakuMu. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW PEAKIUH OT MPHUPOAbl PEarupyrOLINX BELIECTB, KOHLEHTpPALUU, TEMIIEpaTyphl,
IUIONIAIM TIOBEPXHOCTH CONPUKOCHOBEHHUS M KaTanu3aropa. Peakiuu romo- u rereporeHHsle. IloHsTHe o kartanuse u karanusatopax. PepMeHTBHI Kak
Ouosornyeckue KaTaJIu3aTophl, 0COOEHHOCTH nux (YHKIIMOHMPOBAHUS.
O0parumocth xumMuyeckux peaknmii. HeoOpatumele u oOpatuMmble xumudeckue peakiuu. COCTOSIHME XMMHUYECKOTO paBHOBECHS Ui OOpaTHMBIX
XUMHYeCKHX peakiuif. CrnocoObpl CMEIIeHNs XUMHUYECKOr0 PaBHOBECHsS Ha NpUMepe cHHTe3a amMMHaka. [IoHsTHe 00 OCHOBHBIX Hay4yHBIX HPUHIUIAX

IMPpONU3BOACTBA Ha IpuMepe CHHTC3a aMMHaKka nIn cepHoﬁ KHUCJIOTHI.
Poab BOABI B XHMHMYECKOH peaKnmu. HctunHbIE PaCTBOPBLI. PaCTBopI/IMOCTB u KJ'IaCCI/I(I)I/IKaI_II/IH BCIICCTB IIO J2TOMY IIPU3HAKY: PACTBOPUMBIC,
MaJIOPACTBOPUMBIC n HEPACTBOPUMBIC BCIICCTBA.

ONEKTPONUTBl U HEDJIEKTPOIUTHL. DJIEKTPOJUTHYECKass auccouuanus. KUcIoThl, OCHOBAaHUS M COJMM C TOYKH 3PEHHUS TEOPHUM DIIEKTPOIUTHYECKOM
JUCCOLIUAIINH.
XVMUYECKUE CBOMCTBA BOJIbI; B3aMMOJICHCTBUE C METaJUIaMH, OCHOBHBIMH W KUCJIOTHBIMH OKCHJIaMH, pa3loKeHUE U 00pa3oBaHHE KPUCTAIJIOTHUAPATOB.
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Peaknuu TUpaTaluu B OpraHn4eCcKon XUMHU.
I'uaposin3 opraHnvyecKux ¥ HEOPraHuvdeckux coequHennii. HeoOpatumeiii ruaponn3. OOpaTUMBI TUAPOIN3 cojiel. [ uaponu3 opraHMvYecKux COeaMHEHUI
U €ro MpaKTHYeCKOe 3HAaYCHHE ISl MOTYYeHHsI TUAPOIU3HOTO CIIUPTA U MblIa. bruonornyeckas pojib THAPOJIN3a B IUIACTUYECKOM U SHEPIeTUYECKOM OOMEHe
BEIIIECTB u SHEPTrUu B KJIETKE.
OKuCINTETLHO-BOCCTAHOBUTENIbHBIE peaknun. CreneHb okucieHus. OrmnpeneicHue CTENeHW OKucieHus 1o (opmyne coenuHeHus. I[lonstue 00
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaKkIusx. Okucnenue u BOCCTaHOBJICHHE, OKUCITUTENh u BOCCTAHOBUTEIIb.
JIeKTPOJM3. DJIEKTPOJIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN Mpoliecc. DIJIEKTPOIU3 pacilylaBOB U PAaCTBOPOB HaA IMpUMEpE XJIOpUAa HaTpusl.
[IpakTrueckoe MIPUMEHEHHE AIEKTPOJIU3a. DIIEKTPOITUTHIECKOE MOJIy4eHHUE ATFOMUHUS.
JemoncTpauuu. [IpeBpammenne kpacuoro ¢ocdopa B 6emnsiit. O30naTop. Moaenu Mojekyn H-OyTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
NPUPOJLI BEUIECTB HA MPUMEPE B3aUMOJCUCTBHUS PACTBOPOB PA3IMYHBIX KHCIOT OJAMHAKOBOM KOHIIGHTPALIMU C OJMHAKOBBIMHM TpaHyJIaMU LIHMHKA U
B3aUMOJICCTBUS OJMHAKOBBIX KYCOUKOB Pa3HbIX METAUIOB (MarHus, [IMHKA, XKeJe3a) ¢ COJSTHOM KUCIoTol. B3aumoelicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBopamMu THOCYJIb(aTa HATPUS PA3TUYHON KOHIEHTpAIMU U TeMmIepaTypsl. Mojens Kumsiero cios. PaszinoxeHue mepokcuia BOJAOPOJia C MOMOIIbIO
karanu3aTopa (okcuaa mapranma (IV)) u karanassl ceporo msca u cbiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peaknii, HAYIIUX C 00pa30BaHUEM OCAJKa,
ra3a wid Bojbl. B3anMoelictBue iutus U HaTpus ¢ Bonoi. [Tomydenne okcuaa pocdopa (V) u pacTBOpeHHE €ro B BOJIEC; UCIIBITAHUE TTOJIYIEHHOTO pacTBOpa
gakmycoM. OOpasubl KpUCTAUIOrHApaToB. VchbiTaHWe pacTBOPOB 3JEKTPOJIUTOB U HEINEKTPOIUTOB HAa MPEIMET AUCCOLMAIMU. 3aBUCHMOCTh CTEICHH
ANEKTPOIUTUYECKON TUCCOLMAIMU YKCYCHOU KHCIIOTHI OT pa3baBieHus pactBopa. [ 'maponus kapOuaa kanbuus. ['uaponan3 kapOoHATOB IIETIOYHBIX METAJUIOB
u HutpatoB nuHka unu ceuHna (II). [Momydyenune mbuna. IIpocTteiiline OKHCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKIIUU; B3aHMMOJCHCTBHE LIMHKA C COJSHOM
KHCTIOTOM M kene3a c pactBopoMm cyibdata menu (II). Mopens snexkTponuszepa. Mojenb 3JEKTPOIM3HOW BaHHBI JJS TONYYEHUS AITIOMHUHHUAL
JlabopaTopHble onbIThl. 7. Peakuus 3aMereHus MeAu >Kee30M B pacTBOpPE MEIHOTo Kyrmopoca. 8. Peaknuu, uaymmue ¢ oOpazoBaHHEM OcCajka, raza u
Bojbl. 9. [lonydeHue Kucmopoaa pa3ioKeHHeM MEPOKCHIa BOJIOpoaa ¢ MoMoIbio okcuaa mapranna (IV) u karanassl ceiporo kaprodens. 10. [lomyuenue
BOJIOPO/1a B3aUMOJICICTBUEM KHUCJIOTHI ¢ UUHKOM. | 1. PaznuuHble cinydau rusiponnsa comien.

Tema 4. BerecTBa 1 UX CBOiCTBA

Metasuibl. BzanMoaelicTBue METaIOB C HEMETallaMu (XJ'IOpOM, cepoﬁ n KI/ICJ'IOpOI[OM). BzauMoneiicTBHe IIENOYHBIX U MIEI0YHO3EMEIbHBIX METAIIOB C
BOJOM. 3J'ICKTpOXI/IMI/I"IeCKI/II71 paa HaprI)KCHI/Iﬁ METaLIOB. B3auMoaeiCTBHE METAIOB C pacTBOpaMu KHCIIOT U CoJIeii. AJ'IIOMI/IHOTepMI/IH. BiauMoneiictBue
HaTpuia C 9TaHOJIOM u CI)CHOJ'IOM.
KOppO3I/I${ MeTauioB. IloHsATHE O XUMHYECKOH U BHGKTPOXHMHHGCKOﬁ KOppO3uu MCTAJIJIOB. CnocoObl 3alIUTbl MCETAJJIOB OT KOPPO3UH.
HeMmeTabl. CpaBHI/ITCJ'H:Ha}I XAapaKTCPUCTHKA TaJIOTCHOB KakK HanOoJIee TUITHYHBIX HpeZ[CTaBHTCJICf/'I HeMmeTauioB. OKUCIUTENbHBIC CBONCTBA HEMETAIIIIOB
(BSaHMOHeﬁCTBHC C MCETalylaMu H BO,Z[OpOI[OM). BoccranoButTenbHbIE CBOMCTBA HEMETAIOB (BBaHMOHCﬁCTBHC c Oonee SJICKTPOOTPULATCIIbHBIMU
HEMCTaJlllaMHU )51 CJIOKHBIMHU BCH.ICCTBaMI/I-OKI/ICJ'II/ITCJBIMI/I).
Kuciaornl HEOPraHu4eCKue U OpPraHUuvYECKHUe. Knaccmbmcauml KHCIOT. XUMHUYECKHE CBOMCTBA KHCIIOT: B3aUMOJIECHCTBHUE C METaljlaMHu, OKCHIAAMH
METAJJIOB, TUAPOKCHIaMH MCTAJJIOB, COJIIMU, CIIUPTAMU (peaKI_II/I}I 3TepI/I(I)I/IKaI_II/II/I). Oco0Oble CBOMCTBA a30THOM U KOHI_ICHTpI/IpOBaHHOﬁ CCpHOI71 KHUCJIOTHI.
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OcHoBaHMsI HeOpraHu4veckue u opranmyeckue. OCHOBaHUS, WX KiacCHU(pUKAIUsA. XWMHUUYECKHE CBOMCTBA OCHOBAHHI: B3aUMOJCHCTBUE C KHCIOTaMH,
KHUCJIOTHBIMH OKCUJAMHU u COJISIMHU. Paznoxenue HEPACTBOPUMBIX OCHOBaHUM.
Coun. Knaccudukanus coneit: cpefHue, KUCIbIE U OCHOBHbIE. XUMHUYECKHUE CBOMCTBA COJICH: B3aMMOJCICTBHE C KHCIOTaMH, IeJ0oYaMH, METaJlJlaMH U
consimu. [IpencraBurenu cosneit u UX 3Ha4YeHUE. XIIOpUJ HATPUS, KapOOHAT KalbIus, pocdar KambIus (CpeTHUE COJIH); THIPOKAPOOHATHI HATPHS K aMMOHHS
(xucinble COJIN); TUIpOKCOKapOOHaT Meau D) - MajaxuT (ocHOBHas COJIb).
KauecTBeHnsle  peakmuu Ha  XJopuA-, Cyiabdar-, U  KapOOHAT-aHMOHBI, KAaTHOH  amMMoHus, katuonel keneza (II) w  (IID).
I'eHeTnueckasi CBA3b MEXKIY KJACCAMHM HEOPraHMYECKUX M OPraHMYecKux coeanHeHuid. [loHsATHE O TeHETHYECKON CBSI3M M TE€HETHUECKUX psiIax.
['enetndeckuit psa Mmeraiia. [ enernyueckuii psag HemeTamwia. OCOOEHHOCTH T€HETHYECKOTO Psiia B OPraHMYECKOW XUMHUH.

Jemoncrpanuu. Kosmrekuus oOpa3noB MetauioB. B3aumoneiicTBue HAaTpusi M CypbMBI C XJIOPOM, jKeje3a ¢ cepold. ['opeHume MarHus u anlOMHUHUS B
KHCIopoJe. BzanmMozpelcTBHE IIEIOYHO3EMENBHBIX METAUIOB C BOJOW. B3aumozelcTBue HaTpus € ITaHOJIOM, ILMHKA C YKCYCHOM KHCJIOTOM.
AmomuHOTEepMus. B3auMozelicTBue Meau C KOHLEHTPUPOBAHHON a30THOM KHMCIOTOM. Pe3ynbTaTel KOppO3MM METAJJIOB B 3aBUCUMOCTH OT YCJIOBUH €€
npotekanusa. Komnekius o0pa3noB HeMeTauloB. BiammoneiicTBue xJIOpHOW BOABI € pacTBOpoM Opomuia (uoauna) kanus. Kosutekuus npupogHBIX
OpraHMYecKUX KucioT. Pa30aBieHue KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOTHL. B3anMmoneiicTBUe KOHIEHTPHUPOBAHHOM CEpPHON KHCIOTBI € cCaxapowm,
LEJUTI0JI0301 M Meabto. OOpa31bl MPUPOAHBIX MUHEPAJIOB, COAEPKAIIUX XJIOPU HAaTpus, KapOoHAT Kanblus, GocdaT KaablMs U THAPOKCOKApOOHAT MeIu
(II). O6pa31pl NUIIEBBIX MPOIYKTOB, COAECPIKALIMX MMIPOKApOOHATHI HATPHSI M aMMOHMSI, UX CIIOCOOHOCTh K Pa3jIoKEHUIO IPU HarpeBaHUM. ["ameHue copl
YKCYCOM. KauecTBeHHbBIE peakuuu Ha KAaTHOHbI u AHUOHBI.
JlaGoparopuble onbIThbl. 12. VcnbiTaHue pacTBOPOB KHUCJIOT, OCHOBAHUM U cosiell uHAukatopamu. 13. BzaumopeiicTBue COJMIHOM KUCIOTHI M pacTBOpa
YKCYCHOM KHUCJIOTBI ¢ MeTayuiaMu. 14. B3aumoaeiicTBue cosiHOM KUCIIOTBHI M pacTBOpa YKCYCHOM KHCJIOTHI ¢ OCHOBaHUAMU. 15. B3aumogeiicTBue constHOM
KHUCIIOTBI M pacTBOpa YKCYCHOM KHCIOTHI ¢ consiMu. 16. IlomydyeHune u cBoiicTBa HEpAacTBOPUMBIX OCHOBaHMU. 17. I'maponu3 XJIOpUIOB M alleTaToB
HIEJIOYHBIX MeTaioB. 18. O3HakOMJIEHHE C KOJUIEKIUSAMHU: a) METAJUIOB; 0) HEMETaJlJIOB; B) KUCJOT; I') OCHOBAaHHUM; 1) MUHEPAJIOB U OUOJOTMUYECKUX
MaTepuaios, coJieprKaInx HEKOTOpbIE COJIH.
IIpakTnyeckas padora Ne2. Pemenue skcriepuMeHTaIbHBIX 33/jad Ha UACHTU(DUKALIMIO OPTaHUUECKUX U HEOPIraHWYECKUX COeIMHEHHH.

®opMBbI U CpeACTBAa KOHTPOJIS

CrtpykrypHblii 31nemeHT Paboueil mporpammsl « @opmul u cpeocmeéa KOHmpOJsA» BKIIOYAET CUCTEMY KOHTPOJIMPYIOIIUX MaTepHalioB (KOHTPOJIbHBIE U
nabopatopHbie pabOThI) AJIsE OIIEHKU OCBOSHHS IMIKOJIHHUKAMU IIAHUPYEMOTO CO/Iep KaHus. TeKCThl KOHTPOIBHBIX U MPAKTHUECKUX PadOT MPUIAratoTCs.

IIpunoxenne.

BxoaHoe TectupoBanue
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1. B ypaBHEeHUHU peakiuu, cxema KOTopoi

KMnO4 + HCI ? KCI + MnCI2 + CI2 + H20

K02 uumeHT nepen Gopmyoil BOCCTAaHOBUTEIIS PABEH:

1)5; 2)10; 3)12; 4) 16.

2. Kakoii yrieBoj B OpraHu3Me 4eJI0BEKa UTPAET TIIaBHYIO POJIb B JHEPTETHUECKOM OOMEHe:

1) dpykro3a; 2) caxapo3sa; 3) kpaxmai; 4) riroko3a?

3. B xakoM coefMHEeHUH O0JIbIIIe MaccoBasi I0JIs a30Ta:

1) MeTunamMuH; 2) aHWINH, 3) a30THAs KUCII0Ta; 4) STUICHINAMUH?

4. OOHapyXHUTh B pacTBOpe KapOOHAT-UOHBI MOKHO C IIOMOUIBIO:

1) ruapokcuia HaTpust; 2) a30THOM KHUCIIOTHI; 3) XJI0pUIa Kauus; 4) Jakmyca.

5. Kaxkoiif 00beM rasza BBACIUTCS IPU PACTBOPEHUHU B M30BITKE pa30aBICHHOM cepHOl KucaoThl 13 r xpoma:

1) 11,2 m; 2) 8,4 11; 3) 5,6 m; 4) 2,24 n?

6. Kakoe n3 mprBEICHHBIX BEIIECTB MOKET MPOSBIISATH KaK OKUCIUTENbHbIE, TAK U BOCCTAHOBUTEIIbHBIE CBOWCTBA!
1) ammuak; 2) a30THast KUCJIO0TA; 3) HUTPAT aMMOHUS;, 4) HUTPAT KaJIUs.

7. C 200 r 7% pacTtBOpa CEpHOM KUCIOTHI MOXKET mpopearupoBath okcua meau(1l) maccoii:
1)22,84r1;2)11,421;3) 5,71 1;4) 17,14r.

8. IIpomieccy BBICBIXaHHS CTE€H, TOKPBITHIX IITYKATYpPKOW, TPUTOTOBICHHOW HA OCHOBE TAllICHOW N3BECTH, COOTBETCTBYET XMMUYECKOE YPaBHEHHE:
1) Ca(OH)2 = CaO + H20; 2) Ca(OH)2 + CO2 = CaCO3 + H20;

3) CaO + H20 = Ca(OH)2; 4) CaO + CO2 = CaCOs3.

9. g oOHapy»)eHHs B COCTaBe OETKOB OCTaTKOB apPOMAaTHYECKHX aMUHOKHUCIIOT UCTIONb3YIOT:

1) KCaHTONPOTEUHOBYIO PEAKIINIO; 2) ONYypPETOBYIO PEaKIHIO;

3) peaxuuro 3TepuduKanum; 4) peakuo ruIpoIn3a.

10. B kaKkoii mociie0BaTeIbHOCTH BOCCTAHABIIMBAIOTCS JAHHBIE METAJUTBI IIPH JIEKTPOJIM3€ PACTBOPOB MX COJICH:
1) Au, Cu, Hg, Fe; 2) Fe, Cu, Au, Hg;

3) Fe, Cu, Hg, Au; 4) Au, Hg, Cu, Fe

OTBETHI

Ne Bonpoca 12345678910
NeorBera 4442332214

Hrorosasi KOHTpOJIbHAsI padoTa
Bapuant 1
1. CKOJBKO MPOTOHOB, HEUTPOHOB JIEKTPOHOB COAEPKUT KATHOH
23 Nat+?
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2. Kaxoii u3 MeTayuioB, HaTpUH WU JTUTUHA, UMeeT 0oJiee BhIpAaXKEHHBIE MeTaJuIndeckue cBorcTBa? OTBET MOSICHUTE.
3. OnpenennuTe TUIT XUMAYECKOU CBA3U B MOJIEKYJIE aMMHUaKa
4. KakoBa BaJICHTHOCTb U CTEIIEHb OKUCIIEHUS CEPBI B MOJIEKYJIEe CepoBOAopoaa?
5. BemiecTBOM HEMOJIEKYIISIPHOTO CTPOCHHUSI SIBJISETCS
a) KUCIIopoa 0) aneraT HaTpUsL B) METaH T) OCH30II
6. Bo3ayx 0OBIYHO COJIEP>KUT BOASIHBIC Maphl B KauecTBe mpuMecu. OCyIINTh BO3AYX MOKHO, ITPOITYCKasi €ro uepes
a) pacTBOP CEpPHOM KHUCIIOTHI
0) pacTBOp aMMHuaKa
B) TpyOKY C aKTUBUPOBAHHBIM YTJIEM
') KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY
7. JlakMycC HE U3MEHHUT OKPACKy B pacTBOPE
a) CepHON KHUCITIOTHI
0) ruapOKCUAA HATPUS
B) XJIOpHUJA HATPHs
r) cyabdara menu
8. ToJIbKO OKUCIHUTETIEM MOTYT OBITh YACTHIIBI
a)F- 06)Cu2+ B)O2 1)S0O2
9. [TloBbimienue xoHueHtpanuu BeuiectB HE yBenuumBaeT CKOpOCTh XMMHUYECKOW peakIMH, TPOTEKAoIIEH
a) MEeX]1y Ta3000pa3HbIMU BEIIECTBAMHU
0) MeX 1y pacTBOpaMH BELIECTB
B) MEXK/Ty TBEPIBIMU BEIIECTBAMU
') MEXIYy pacTBOPOM U TBEPBIM BELIECTBOM
10. JlaBneHue He BIUSET Ha COCTOSTHUE XUMUICCKOTO PAaBHOBECHSI CIICAYIONMEH XUMUISCKOW PEaKITuu
a) 2502 + 02 = 2S03
0) 3H2 + N2 = 2NH3
B) CO + CI2 =COCI2
r) H2 + Cl12 = 2HCI
11. CgoiicTBa ruApOKCHIa HATpUs Hanbomee OIU3KU K CBOHCTBAM
a) TUIPOKCHUA 1Ie3Us
0) TUAPOKCHIa MAaTHUS
B) THIPOKCHU/IA MEIN
T') THAPOKCUAA OEpUILTHS
12. TTopomiok yepHOTo I[BETa HATPENTU. 3aTeM HaJl €r0 MOBEPXHOCTHIO MPOMYCTIIIN BOJAO0PO/. [Topomok mprodpen KpacHOBATYIO OKpacKy. DTOT MOPOIIOK:
a) okcug menu 0) oxcun xenesa (II) B) okeup sxenesa (III) ) okcun maraus
13. MemHyr0 MOHETY OITYCTHIIM Ha HEKOTOPOE BPeMsI B paCTBOP XJIOPHA PTYTH, a 3aT€M BBITAIIIAIIHN, BRICYIIHIA W B3BECHIIA. Macca MOHETHI
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a) YMEHBIINIIACh
0) yBenu4mIach
B) CHayaja yBeJIMYMIACh, 3aTEM YMEHbIINIAChH
') HE U3MEHUJIACh
14. Xop X0opoIo pacTBOpSAETCs B BOAHBIX pacTBOpax Iuenodel. [Ipu 3ToM pacTBOp mpruoOpeTaeT CHIIbHBIC
a) OKUCJIUTENbHbIE CBOMCTBA
0) BOCCTaHOBUTEJIbHBIE CBOMCTBA
B) KUCJIOTHBIE CBOICTBa
I') OCHOBHBIE CBOMCTBA
15. [ns nmonydeHus rpeMydeid CMecH HE0OX0AMMO CMEIIaTh BOJIOPOA U KUCIOPO.T
a) B paBHBIX 00BEMax
0) B cooTHOMIEHUH 2:1, COOTBETCTBEHHO
B) B COOTHOLIEHHUH 1:2, COOTBETCTBEHHO
T') B COOTHOILIEHUU 2:3, COOTBETCTBEHHO
16. Jlnst pacTBOpeHUs CTEKIIa HY>KHO B3SITh PacTBOP
a) HF 6) HCI B) HBr r)HI
17. Ilpu cxxuranuu JpeBeCUHBI 00pa3yercs 30i1a. Ee ucnosb3yroT B KauecTBe yao0peHus
a) kajguiHoro 0) (hochopHOro B) a30THOTO T') KOMIUIEKCHOTO
18. [Inst pacTBOpeHUs: MEIU HYKHO B3ATh Pa30aBIEHHYIO KUCIOTY
a) a30THYI0 0) CEpHYIO B) COJISIHYIO I') OPOMOBOJAOPOTHYIO
19. B pacTBOpe 11€7104H Jierdye APYTUX BEIIECTB PACTBOPHUTH
a) Meap 0) IIMHK B) XPOM T) JKeJe30
20. Kaxkoit 3 ra3oB Jydllle Ipyrux pacTBOPUM B Bojie?
a) CO 6) CO2 B)NH3 r)H2
21. Bopaublii pacTBOp KaKOro BEIIECTBAa HAa3bIBAETCS (POPMATUHOM?
a) CH4 6) NH3 B) CH30OH r) CH20
22. OCHOBHBIM KOMIIOHEHTOM IPUPOJIHOTO ra3a sSBJISETCS ...
23. BemecTBo, UMeroIee Hanbosee BhIpakeHHbIE KUCIIOTHBIE CBOMCTBA
a) aTaHoJ O) MeTaHoN B) ()E€HOJ I') MPOHAHOI
24. B pe3ynbTare peakiiu cepeOpsHOro 3epKaja YKCYCHbIH ajabJeru]l NpeBpaliaeTcs B ...
25. Haumbomnee KamoOpuitHBIMA KOMIIOHEHTAMH TTHIIH SBISTIOTCS
a) )Kupbl 0) OTKK B) YTIIIEBOJBI T) BUTAMUHBI
26. AMUHOKHCIIOTHI OOBEIMHSIOTCSI B MOJICKYJIBI O€JiKa ImyTeM 00pa30BaHUs MENTUIHOM CBs3U. [lenTumHas CBsI3b UMEET CIEAYIOIIee CTPOCHUE
a) -NH2-O- 6) -NH-CO- B) -NO-CH2- r)-CH2-NO-
27. TednoH moay4yaroT MOJIMMEPHU3ALUEH BEIIECTBA, UMEIOIIETO CIECIYIONTYI0 (OpMyTy
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a) CF2=CF2 6) CHF=CF2 B) CHF=CHF r) CH2=CHF

Bapuant 2
1. CKoJBbKO MPOTOHOB, HEUTPOHOB, FJIEKTPOHOB COACPKHUT KATHOH
24 Mg2+?
2. Kakoii u3 HeMeTallJIOB, XJIOp WM cepa, UMeeT OoJiee BhIpaKeHHbIE HeMeTaJuTnueckue cBoiicTBa? OTBET MOSICHUTE.
3. Onpenenure THI XUMUYECKON CBSA3HM B MOJIEKYJIE a30Ta
4. KakoBa BaJIGHTHOCTb U CTETIEHb OKHUCJICHHS a30Ta B MOJIEKyJie aMMuaka?
5. BelecTBOM HEMOJIEKYIISIPHOTO CTPOCHUS SIBIIAETCA
a) Kucjaopoa 0) YKCyCHasi KUCJIOTa B) METaH T) CyJb(pua HATpus
6. Jlns ocymieHus He()TH MOXKHO HCITOJIb30BATh
a) pacTBOP CEpHOU KUCIIOTHI
0) pacTBOp aMMHuaKa
B) TpyOKY C aKTUBUPOBAHHBIM YTJIEM
r) okcun pochopa (V)
7. Metunopanxx HE u3aMeHUT OKpacky B pacTBOpe
a) CepHON KUCIOThI 0) rUAPOKCUIA HATPUsI B) HUTpATa HaTpuUs
r) cynbdara meau
8. Tonbko BOCCTAaHOBUTEIEM MOTYT OBITH YaCTHIIBI
a) Cl- 6) Cu2+8) 02 r) SO2
9. Ilonmxenue koHueHTpaiuu Beuects HE ymeHbIaeT ckopocTs XUMHUYECKON peakiiuu, MpoTeKaroen
a) MeXIy ra3000pa3HbBIMU BEIIECTBAMU
0) MEXTy pacTBOpaMH BEIIECTB
B) MEX/y TBEPABIMU BEIIECTBAMU
T') MEX]Iy paCTBOPOM M TBEPJIBIM BEIIECTBOM
10. TloBbImIeHNE AaBlIEHUS CIOCOOCTBYET CMEIIEHUIO PAaBHOBECHUS XUMUYECKON peakIMy B CTOPOHY UCXOJHBIX BEIIECTB
a) 2502 + 02 = 2503 6) 3H2 + N2 = 2NH3
B) CO+CI2=COCI2 r)C+CO2=2CO
11. CpoiicTBa ruipoKcua KaiabIus Hanbosiee OJIM3KHU K CBOMCTBAM
a) TUAPOKCHUA Kemne3a 0) TUAPOKUIA CTPOHIIUS
B) THAPOKCUJIAa MEIU  T) TUAPOKCHIA OSPHILTUS
12. ITpu BOCCTaHOBIIEHUH MOPOIIIKA 3€JE€HOTO 1IBETAa KOKCOM IPH BBICOKOM TEMIIEpaType MOJYy4aeTCsl METAILI, UCIOJb3yEeMbIH SISl aHTUKOPPO3UITHOM
3aIUTHI ¥ yAYUYIIEHUs BHEITHETO BUA CTATBHBIX H3/IETUH. ITOT MOPOIIOK —
a) okcup xpoma (III) 6) oxcup xenesza (II) B) okcup xenesa (I11)
') OKCHJI MarHus
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13. YKene3Hblil rBO3/IH OIyCTUIIN HA HEKOTOPOE BpeMs B PacTBOP Cyiibdara Me/H, a 3aTeM BITAIWIIN, BEICYIIIIN U B3BeCUIN. Macca rBo3/is
a) yMEHbIIWJIACh 0) YBEIWYMIACh B) CHauaja yBEJIMUWJIACh, 3aTEM YMEHBIIWJIACh T) HE U3MCHHIIACH
14. Okcun yraepona (II) ucronb3yercst B METaNTypruu, IOTOMY YTO OH
a) MPOSIBJIIET BOCCTAHOBUTEJIbHbBIE CBOWCTBA
0) MPOSBISIET OKUCITUTEIbHBIE CBOMCTBA
B) SIBJISIETCS HE COJIC00Pa3yIOIIMM OKCUIOM
') TOPUT
15. Ilpoman pearupyeT ¢ KUCIOPOAOM B 00BEMHOM COOTHOLICHUU
a)l:1 6)1:2 B)1:3 r)l:5
16. HaubGonee cnabast kuciota
a) HF 6) HC1 B) HBr r) HI
17. brnaropoauslii ra3, KOTOpbIA BrepBble ObUT 00HApY>KeH Ha ComHIe
a) Tenuii 0) HEOH B) aproH T) PaJoH
18. B anmapare Kunmna st momy4eHust BOJOPO/ia peaklueld ¢ IIMTHKOM PEKOMEHAYETCs UCIIOIb30BaTh KHUCIOTY
a) a30THYIO 0) CEpHYIO B) XJIOPOBOJOPOAHYIO T) OPOMOBOJIOPOIHYIO
19. B pacTBOpe CONSHOM KHCIOTHI MOKHO PACTBOPUTH
a) Meab 0) pTYTh B) XpOM T) cepedpo
20. BemiectBo, pearupyroliee ¢ aMMHAKOM IIPH OOBIYHBIX YCIOBUAX
a) CO 6) CO2 B) CH4 r) HCI
21. Bopauslii pacTBOp KaKOTO BEIIECTBA SBISETCS KUCIOTOM?
a) CH4 6) CH202 B) CH30H r) CH20
22. IIpoMbIIIIEHHBIM Hpollecc pacmajga yrieBoAopoAoB HedTu Ha Oojee Menkue (QparMeHThl Ha3bIBACTCH. ..
23. BemecTBo, HMEIOIEE HAMMEHEE BbIpaKEHHbIE KUCIOTHBIE CBOMCTBA
a) oTaHon 0) mMeTaHoN B) (EHOI T') MPOMAHO
24. MomnsipHasi Macca OpraHM4ecKOoro NpoAyKTa peakuy Mariusi ¢ yKCyCHOW KUCJIOTOH paBHa..
25. JlucaxapuioMm sBIsIETCS
a) rmoko3a 0) pubo3a B) PpykTo3a T) caxaposa
26. B cocTaB aMHHOKHCIIOT HE BXOJIUT CIEAYIOUINI XUMUYECKHI 2JIEMEHT
a)O 6)N B)Pr)S
27. MonekynspHas Macca MOHOMEpa, HEOOXOAMMOTO IS MOJIY4YeHUsI U30MIPEHOBOTO Kaydyyka, paBHa : a) 54 6) 58 B) 62 1) 68

OTBCTbI

Ne Bapmanrt 1 Ne Bapmant 2
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1. mpotoHoB -11, HelTpoHOB — 12,
3JIeKTPOHOB - 10

MPOTOHOB — 12, HEUTPOHOB — 12,
3JIeKTpOHOB - 10

2.HaTpHii, TaKk KaK CBSI3b BaJIEHTHOI'O
AJIEKTPOHA C APOM cllabee

XJIOp, TaK KaK pacrojoKeH
B [IEPUOJIE NpaBee

3. KoBaJIcHTHAs IoJsIpHasd

KOBAJICHTHAasA HEIOJIsIpHAas

4. BanentHocts — (II), crenens okuc-
nenus — (-2)

BasieHTHOCTH — (II), cTenens okuc-
nenus — (-3)

5.06.r7.B88 0 9.8 10.T

I'TBABT

11. a 12. a 13. 6 14. a 15. 6
16. a 17. a 18. a 19. 6 20. B 21. 1

BABA I'AABBI'b

22. meraH

23. B

24. yKCYCHYIO KHCIIOTY
25. a

26. 6

27. a

KpEKHHT
r
142 r/moab
r
B
r

TectupoBanune «Cmpoenue amomay
Bapuant - 1

Yucno npoTOHOB, HEUTPOHOB JJISI ©30TONA *Mn:

a) 55p, 25n, 55¢&
B) 25p, 30m, 25 &

O011ee YKcio IEKTPOHOB Y HOHA XpOMa 2 er
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0) 25p, 55n, 25¢
r) 55p, 25n, 25 ¢




a)21; 0) 24; B) 27, r) 52

Bocemp SJICKTPOHOB Ha BHCHIHEM 3JICKTPOHHOM CJIOC UMECT!

a)S; 6) Si; B) O%; r) Ne*

ATOM, KaKOTO 5IEMEHTA HMEET SJIeKTPOHHYI0 Kondurypamuio 1s?25°2p°3s23p°4s'?
a) K; 0)Ca; B) Ba ; r)Na

Bribepure 3nekTpoHHYIO (hOopMyITy, cOOTBeTCTBYIoIIyI0 d -31ementy IV mepuopa:
a) 1s%25%2p®3s%3p° 3d *4s* 6) 15°25%2p°3s°3p°4s23d'%4p?
B) 15725%2p®3523p®4s? r) 15%25%2p°3s%3p°4s73d'°4p°5s°4d*

Bribepure 31eKTpOHHYIO (OPMYITY, COOTBETCTBYIOIIYI0 XUMHUYECKOMY JIEMEHTY, 00pa3yIoieMy BBICIINI OKcuJ coctaBa RyO7:
a) 1s%2522p°3s* 6) 1s°25%2p°3s°3p°3d °4S?

26e29 6 2602916202206 1024 2

B) 15°25°2p r) 15°25°2p°3s°3p°4s5°4p

UYmcno BaJIGHTHBIX AJIEKTPOHOB y aTOMa CTPOHITUS:
a) l; 0) 2, B) 3; r) 10

W13 npuBeneHHBIX 21eMeHToB [V mepuona Hanbosee spko BhIPaKEHHBIC METAJUNTNUYECKHE CBOHCTBA IMEET:
a) Zn; 0) Cr, B) K; r) Cu

Haubonbmmm cxoacTBoM GU3MUECKUX M XUMHUUYECKMX CBOMCTB 00J1a/1al0T IMPOCThIE BEIIECTBA, 00pa30BaHHbIE XMMUYECKUMHU 3JIEMEHTaMHU:
a)LiusS; 6) Cawu Zn, B) F u ClI; r) Nau Cl

Xapakrep okcunoB B psaay P,Os - SiO; - Al,O3 - MgO  u3mensiercs:
a) OT OCHOBHOT'O K KUCIIOTHOMY; 0) OT KUCIIOTHOTO K OCHOBHOMY;;
B)OT OCHOBHOTO K aM()OTepHOMY; I') OT aM(pOTEPHOr0 K KUCIOTHOMY

11 Ka1<0171 PAa 3JICMCHTOB MMPCACTABJICH B ITOPAAKEC BO3pACTAHUA aTOMHOI'O paauyca:
a) 0, S, Se, Te 6)C,N, O, F
8) Na, Mg, Al, Si r) 1, Br, Cl, F
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12. 3anummTe 351eKTpOHHBIE (POPMYIIBI BHEIIHUX 3JEKTPOHHBIX CJIOEB JJIS CIEAYIOIINX HOHOB: Mn**, 8%, Cu".
13. OmpenenuTe CTENeHb OKUCICHHS SJIEMEHTOB B clieayromux coeaunennsx: HoOz, KoCr,07, HCIO,4, HNO3, Fe(OH)s.

Bapuanr — 2

1. Snpo aroma kpunroHa-80, O Kr COJICPXKUT:

a) 80p u 36n 0)36puddé

B) 36p u 80n r)36puddn
2. Kakas yactuiia umeet 00Jibllie IPOTOHOB, YEM 3JIEKTPOHOB?

a) aTOM HaTpus 0) cynb(hua-uoH

B) aTOM CEpBbI ') MOH HaTpHs

3. DICKTPOHHYIO KOHPUTYpAIHIO 0JIATOPOTHOTO Ta3a UMEET HOH:
a) Te?; 6) Ag", B)Fe"; r) Cr¥*

4. ATOM, KAKOTO 3IEMCHTA B HEBO3OYIKICHHOM COCTOSIHHH HMEET 2IIeKTPOHHYI0 KoHpurypammio 1s°25°2p°3s?3p°3d'%4s%4p®?
a) P; 0) As, B) Si; r) Ge

5. BeiOepuTe a5ekTpoHHyto hopmyiy, cooTBeTcTByromlyto d - anementy IV mepuona:
a) 15°2s%2p°3s3p° 3d *4s°4p®4d°5s®  6) 1s°25°2p°3s°3p°3d'%4s*4p®
B) 15°25%2p°3s°3p®4s°4p® r) 1s°2s°2p*

2044 .
6. DnekTpoHHas popMysia BHEITHETO AIEKTPOHHOTO CJIOS aTOMa XMMHUYECKOT0 3JIeMeHTa ...3s°3p" . Beibepute hopMyiy THIpOKCHAA, B KOTOPO
XUMHUYECKHH JIEMEHT MPOSBIISET BBICIIYIO CTEIIEHb OKHUCIIEHUS:

a) HzRPg; 6) R(OH)G, B) ROg; F) H2RO4

7. Kakoe 4uncno BaJeHTHBIX 3JIEKTPOHOB UMEET aTOM Xpoma?
a) l; 0) 2, B) 4; r) 6

8. 13 npuBeneHHbix Hike 3nemeHToB |1 mepuona Hanbonee sipko BbIpaKeHHbIE HEMETAJUINYECKHE CBOMCTBA NMEET:
a) Al; 0)S, B) Si; r) Cl
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9. Hauboiee cXOQHBIMH XUMAYECKUMHA CBOMCTBAMHU O0JIaJalOT:

a) Cau Si; 0) Pbu Ag, B) Cl u Ar; r)PuAs

10. XapakTep BBICIIUX T'HIPOKCHI0B, 00OpA30BAHHBIX 3JIEMEHTAMH IJIABHOM MOJATPYIIIBI C YBEIUYSHHEM TOPSIIKOBOTO HOMEpA B IEPUOJIE, U3MEHSETCS:
a) OT KUCJIIOTHOTO K OCHOBHOMY;; 0) OT OCHOBHOTO K KHCIIOTHOMY;
B) OT aM(OTEPHOTO K KUCIOTHOMY I') OT OCHOBHOTO K aM()OTEPHOMY;

11. Kakoii psn 1ieMeHTOB MPeACTaBIICH B MOPSIIKE YMEHBIICHHS] aTOMHOIO pajinyca:

a) Cl, S, Al, Na 0)B,C,N,F
B) B, Al, Ga, In r)F, Cl, Br, |
12. 3anummure 3MeKTPOHHbIE (OPMYITBI BHEITHUX IEKTPOHHBIX CIIOEB IS CJIEIYIOIIHUX UOHOB: Cr2+, Cl, Pb?",

13. OnpenenuTe CTENCHb OKUCIICHHS JIEMEHTOB B cienayrommux coeaunerusx: HMnO,, KHCO3, K;0,, H3PO4, Cr(OH),.

TecTtupoBanue
«Xumuueckue peaxyuuy
Bapuant 1
YACTD A. TecroBble 3aaHus ¢ BHIOOPOM OTBETAa U HA COOTBETCTBHUE
1. XapakTepucTrKa peakiuu, ypaBaenue koropoit 4Fe + 6H,0 + 30, = 4Fe(OH)s:
A. Coenunennsi, OBP, obpaTtumas.
b. 3amemenus, OBP, HeoOpaTtumasi.
B. Coenunenus, OBP, HeoOparumast.
I'. O6mena, ne OBP, neoOpaTtumas.
2. Kakas macca yrist BCTYNaeT B peakiiii, TEPMOXUMHUECKOE YpaBHEHHE KOTOPOit
C + O = CO;, + 402 x/Ix, eciiu ipu 3ToM BeIzesieTcs: 1608 kJk TermnoTsi?
A.48T. b.48 . B.120T. I'.240r.
3. XapakTepucTrKa peakiiuu, ypaBHEHHE KOTOPOM
AICI
CH3-CH,-CH,-CHy ———» CHy-CH-CH

CH;

A. leruipupoBaHusi, TOMOT€HHAs!, KATATUTHYECKasl.
b. M3omepu3annm, roMOreHHast, KaTalTuTHYECKas.
B. Ilonmumepu3zanusi, rereporeHHas, KaTaauTHYecKasl.
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I'. Ilpucoenunenus, reTeporeHHast, KaTaJluTHIecKasl.
4. OKuCIUTENDb B PEAKIIMUA CHHTE3a aMMHUAKa, YPaBHEHHE KOTOPOid
N, + 3H,; <> 2NH3 + Q:

AN B. H®. B.H™. I.N%

5. Ilpu noBeimenuu Temmeparypsl Ha 30 “C (TemnepaTypHbIii KOAGGUIHEHT Y = 3) CKOPOCTh PEaKIIUH YBEITUIUTCS:
A. B 3 paza. B. B 27 pas.
b. B9 pas. I'. B 81 pas.

6. @axTOpBI, NO3BOJIAIOIINAE CMECTUTh XMMUYECKOE PABHOBECUE PEAKIIMH, YPABHEHUE KOTOPOU
CaO + CO, «» CaCOs3 + Q, B cTropoHy 00pa30BaHus IPOAYKTA PEAKIINU:
A. IloBbllIeHNS TEMIIEPATYPHI U JaBJICHHUS.
b. IloHnkeHue TemiepaTypsl U JaBICHHUS.
B. [lonnxeHue TemnepaTypsl ¥ MOBBIIICHNE AABJICHUS.
I'. IloBblIeHME TEMIIEPATYPBI U IOHUKEHUE JABJICHUS.

YACTD b. 3aganus co cBOOOIHBEIM OTBETOM

7. CocTaBbTe ypaBHEHHE PEaKIIMU TOPEHUs BoJopoa. [laiiTe monHyo XapakKTepUCTHKY JaHHOW XMMHUYECKOM peakliy 0 BCeM U3YYEHHBIM

KJIAaCCU(PUKAIMOHHBIM TIPU3HAKAM.

8. B KakyIo CTOpOHY CMECTHTCSI XUMHUYECKOE PABHOBECHE B PEAKIIMH, YPaBHEHHE KOTOPOU
CoHy + Hy == CHg +Q

B CITy4ae:

A. TloBblenus gaBieHus?

b. YMmenbiienus temneparypol?

B. YBennuenus konnentpamuu CoHg?

I'. [Ipumenenue karaauzaTopa?

JlatiTe 000CHOBaHHBII OTBET.

9. Uemy paBHa cKOpocTh xumudeckoii peakimn Mg + 2HCI = MgCl, + H,

MIPH YMEHBIICHUN KOHIICHTPAIIUU KUCIOTHI 3a Kaxkasie 10 ¢ Ha 0,04 Monb/n?

Bapuanr 2
YACTD A. TecroBbie 3aaHus ¢ BEIOOPOM OTBETA M HA COOTHECEHUE
1. XapakrepucTuka peakiiuu, ypaBHEHUE KOTOPOM

2 KCIO3=2KCI + 30, 1:

A. Peaknus 3amemenusi, OBP, o6patumast.

b. Peaknus paznoxenusi, OBP, HeoOpatumas.
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B. Peakuus paznoxenus , He OBP, neoOparumast.

I'. Peakuust oomena, He OBP, HeoOpaTtumast.
2. Kakoe KOJIMYeCTBO TEIUIOTHI BBIIEISETCS IIPH B3aUMOCUCTBHH 5,6 J1 BOJOpoaa (H.Y.) ¢ U30BITKOM XJopa (Tepmoxumuueckoe ypasuenue: Hy + Cl,=2HCI
+ 92,3 xJIx)?

A. 23 k/lx. b. 23x/x. B.46 x/Ix. T.230 x/x.
3. XapaKkTepucTHKa peakiy, ypaBHEHUE KOTOPOH

Pt, t

CH3'CH2'CH3 > CHZZCH'CH3 + H2
A. [leruapupoBaHusi, rTOMOT€HHas, KaTaJTUTUYECKas.

b. 'mpparanyu, roMOreHHast, KaTalluTHYECKas.

B. I'unpupoBanus, reTeporeHHas, KarTaiuTH4ecKasl.

I'. lerunparanuu, KaTaluTHYECKas, TOMOTCHHAs.

4. BoccTaHOBUTEND B PEAKIINH , ypaBHEHHE KOTOPOI
2CO +0,= <« 2C0O; + Q:

A.C". B.C™. B. 0. r.0%

5. J1nst yBenmu4eHusi CKOPOCTH XUMHUYECKOW peakuuu B 64 pasa (TemreparypHbiid K03(QdUIIUEHT ¥ = 2) HA/I0 MOBBICUTH TEMIIEPATYPY:
A.Ha30°C. B. Ha 50 °C.
b. Ha 40 °C. I'. Ha 60 °C.

6. @aKkTOpBI, NO3BOJIAIOIINE CMECTUTh XMMUYECKOE PABHOBECUE PEAKIIMH, YPABHEHUE KOTOPOI

2NO + Oy «> 2NO; + Q,
B CTOPOHY 00pa30oBaHMsI MPOAYKTa PEaKIUH:
A. IloBbIlIEHHS TEMIIEPATYPHI U JaBICHUS.
b. I[TonwxeHnune TemMnepaTypsl U JaBJICHUS.
B. IloHnkeHne TeMiiepaTypsl U IOBBIIIECHUE JTABJICHMUS.
I'. IloBpIIIEHUE TEMITEPATYPHI U IOHUKEHHUE JaBICHHUS.
YACTD b. 3agaaust co cBOOOIHBEIM OTBETOM

7. CocTaBbTE YpaBHEHHME PEAKIIMU B3aUMOJECHCTBUS MarHusl ¢ COJITHOM KUCIIOTOM. JaliTe MOIHYI0 XapaKTEPUCTUKY JTaHHOM peaklUu 110 BCEM U3Y4YEHHBIM

IIPU3HAKaAM.

8. B KaKkyI0 CTOPOHY CMECTUTCSI XUMHUYECKOE PABHOBECUE PEAKIIMH, YPABHEHUE KOTOPO

2CO + O, === 2C0O,+Q
B cnyuae:
A. TloBbllieHHs TeMIepaTypbl?
b. YMmenbiienus naBnenus?
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B. YBenuuenus konuneHtpauu O,?
I'. Ilpumenenue karanuzaropa?
JlaliTe 000CHOBaHHBII OTBET.
9. YUeMy paBHa CKOPOCTh XUMHUUYECKON pPEaKIMu, ypaBHEHUE KOTOPOU
CuO + H,S0O, = CuSO,4 + H,0
IIPU YMEHBIIICHHE KOHIICHTPAIMK KUCIOTHI 3a Kakapie 10 ¢ Ha 0,03 mounb/n?

IIpakTn4yeckue padborTbi:
[IpaxTuueckas padora Nel
«llonyuenue, cobupanue u pacnosHaganue 2a308y.
Henpb paboter: Hayuntbes mony4ars, coOMpaTh U paco3HaBaTh ra3bl. [IpoBOJUTH OMBITHI, XapaKTEpU3YIOIIUE CBOMCTBA JAHHOTO rasa.
Bapuanr - 1
1. [Toryuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/IA.
B npobupky nomectute ABe rpaHyssl U npuiieiite B Hee 1 — 2 mit cossiHOM kucnoThl. Yto Habmoaaere? HanumuTe ypaBHEHHE peakLUy.
HaxpoiiTe Banry mpoOupky npoOupkoi 60IbIIero AuaMeTpa, HEMHOTO 3aX0/sl 3a Kpail MeHbIIel npooupku. Yepes 1 — 2 MUHYTBI HOJHUMHUTE OOJBIIYIO
poOUpPKY BBEPX U, HE NIEPEeBOPAYMBasI €€, IOJAHECUTE K IUIaMEHH clIupTOBKHU. UTo Habmogaercsa? UTo MOXKHO cKa3aTh O YMCTOTE COOPAaHHOIO BaMU
Bostopona? IloueMy Boiopo1 coOMpany B IEpEeBEPHYTYIO MPOOUPKY?
2. Ilonydenue, coOupanue U paclo3HaBaHUE aMMUAKA.
B npoGupky mpwteite 1 — 2 M1 pacTBOpa XJI0pHIa aMMOHHSI, & 3aTEM TaKOH ke 00hEeM pacTBOpa MIEJI0UYH. 3aKPEIUTe MPOOUPKY B JeprKaTelIe U OCTOPOIKHO
Harpeirte Ha iaMeHu ropeiku. Uro Habmonaercsa? 3anuiinTe ypaBHEHHE PEaKkLUU B MOJIEKYJIIPHON M HOHHOM (popmax.
[TonpHecuTe K OTBEPCTHIO IPOOUPKH BIAKHYIO YHUBEPCATbHYIO HHAUKATOPHYIO Oymaxkky. Uto Habmoaaercss? OCTOPOKHO MMOHIOXANTe BbIAETSIOUIUIICS Tas3.
Yro omymraere?
Bapuant — 2
1. Ilonydenue, coOupanue U paco3HaBaHUE KUCIOPOa.
B npoGupky o6bsemom 20 M npusieiite 5 — 7 M1 pacTBopa nepokcuaa Bogopo/ia. IloaroToBbTe TICIOMIYIO TYYHHKY (ITOI0KTUTE €€ U, KOTJja OHA 3arOpUTCS,
B3MaxaMu pyku noracute). [logHecute k mpobupke ¢ MEPOKCUIOM BOAOPOIA, Ky1a MPeIBaApUTEIbHO HACKIIIBTE HEMHOTO (Ha KOHUMKE IIIAaTeNs ) OKCHUIa
mapranna (IV). Uro nabnrogaere? 3anuiuTte ypaBHEHHE PEaKIUH.
2. Ilonydenue, coOupanue U pacro3HaBaHHUE YIIIEKUCIIOTo rasa.
B npoGupky o6bemom 20 M1 TOMECTUTE KycOUeK MpaMopa U MpujieTe pacTBOp yKCycHOU kuciaoThl. Uto HaOmogaere? Yepe3 1 — 2 MUHYTHI BHECHUTE B
BEPXHIOIO YaCTh MPOOMPKHU TOPALILYIO JIyunHy. YTo HabmromaeTcs? 3anummre ypaBHEHUE peakiiiy B MOJIEKYJISIPHOW U MOHHOM opmax.
B npo6upky Haneite 1 — 2 M1 mpo3pavHOro pacTBOPa M3BECTKOBOM BOJIBI. VICTIONB3ys YUCTYIO CTEKIISTHHYIO TPYOOUKY, OCTOPOXKHO MPOAyBalTe uepes
pacTBOp BBIABIXa€MbIi BaMU BO31lyX. UTo Habmogaete? 3auIInTe ypaBHEHHE PEaKIIMK B MOJIEKYIISIpHOW U MIOHHOH (popmax.
[TpakTrueckas padota Ne2
«Mnentuukanus HeOPraHMYECKNX COEAUHEHHUI.
[ens paboTel: OnpeneneHre KauecTBEHHOTO0 COCTaBa HEOPraHMYECKHUX BEIIECTB, PACTIO3HABAHNE BBIIAHHBIX BEILIECTB C MOMOIIBIO KAU€CTBEHHBIX PEAKIIUA.
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1. B Tpex mpobupkax AaHbl BOJAHBIE PACTBOPHI CIEAYIOUINX BEIIECTB: Cynbduaa HaTpus, xiopuaa xkene3a (1) u cepHoit kucnotel. ONBITHEIM ITyTEM
OIIpe/IeNINTE, KAKHE BEIIECTBA HAXOAATCS B Kax /101 U3 mpobupok. CocTaBbTe ypaBHEHUS! COOTBETCTBYIOLINX PEAKLUI B MOJIEKYJIIPHOM, ITOJTHOM U
COKpAILLIEHHOM MOHHOM BUJE.

PesynbTaTel paboThl 0OpMHUTE B BUC TAOTUIIHI:

PeakTuBbl H,SO, Na,S FeCl;
Ner/in
1. NaOH
2. FeSO,

YpaBHEHHS COOTBETCTBYIOIINX PEAKITHIA:

Bapwuanr - 2

1. B Tpex mpoOupKax JaHbl BOJHBIC PACTBOPHI CIICIYIOIINUX BEIISCTB: CyNb(ara Kamus, XJI0puaa aMMOHHS U KapOoHaTa HaTpusi. ONBITHBIM ITyTEM
OTpeieNIuTe, KaKrue BEIIeCTBAa HaXOATC B Kaxk 101 u3 mpodbupok. CoctaBbTe ypaBHEHUSI COOTBETCTBYIOIIUX PEAKLUN B MOJIEKYJISIPHOM, MTOJIHOM U
COKpAIICHHOM HOHHOM BHJIC.

PesynbTarsl paboTel ohopmuTe B BUE TAOIHIIBL:

PeakTuBbl NH,CI Na,CO3 K>SO,
Nerr/in
1. CuS0O,
2. BaC|2

ypaBHeHI/IH COOTBCTCTBYIOIIHUX peaKI.IPIfIZ

Ilepeyenns y4eOHO-METOAMYECKHX CPEACTB 00yUCHHUS
OcHoBHas1 JIMTEpaTypa

1.I'abpuensn O.C. Xumus. 11 knacc. ba3oBblil ypoBeHs: yueb. ans obmeoOpaszoat. Yupexaenuii /O.C. ['abpuensa. — M.: [Ipoda, 2014
2.T'abpuensan O.C. [Iporpamma kypca xumun Juist 8-11 kinaccoB o0mieodpa3oBarenbHbIX yupexaeHuid.— M.: lpoga, 2013.
JlonoJiHMTeIbHAS JIUTEpPaTypa

1.I'abpuensn O.C., AmykoBa A.B. Xumus. 11 k1. ba3zoBslit ypoBeHb: Mertoauueckoe nmocodue. — M.: poda, 2011.

3. Xumus. 11 xi.: KontponbHble n npoBepounble paboThik yueOHuky O.C. 'abpuensna, I'.I'. JIpicoBoit «Xumus. 11» /O.C. I'aGpuensn, I[1.H. bepeskun, A.A
VYmakosa u ap. — M.: JIpoda, 2013.
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HNuTtepHer—pecypesl u nugposbie odpasoBatenbHblie pecypcebl (LIOPbI)

1. http://www.edu.ru - LlentpanbHblii 00pa3oBaTeIbHbIH MOPTAJI, COJCPKUT HOPMATHBHBIC JTOKYMEHTBI MUHHCTEPCTBA, CTAaHIAPTHI, HH(YOpMALIUIO O
IPOBE/ICHNE IKCIIEPUMEHTA, CepBep HHPOPMALMOHHON MOIAEPKKH ENMHOr0 rocy1apcTBEHHOTO K3aMeHa.

2. http://www fipi.ru - nopran nHGOPMALIMOHHON MOAEPIKKU SJMHOTO TOCYIapPCTBEHHOTO 3K3aMeHa.

3. http://www.chemnet.ru — snexTpoHHast OHOIHOTEKA [T0 XUMHHU.

Hepeqeﬂb 00bEKTOB U CpeaACTB MaTEPUAJBHO-TEXHUIECCKOI'O oﬁecneqeﬂnﬂ, He()ﬁXOJII/IMbIX AJIA peajin3aliuu nmporpaMmal

ITeyaTHbie mocoous

1.1. Cepus cupaBounsix Tabuun no xumun («Ilepuoanueckas cucrema xumudeckux 3nemeHToB .M. MenneneeBay», «PacTBOpuMOCTb cojieil, KUCIOT U
OCHOBAHUU B BOJE», «DIEKTPOXUMHUECKUI P HANPSOHKEHUH MeTauioBy, «OKpacka HHAMKATOPOB B Pa3JIMYHbBIX CPEIAx)).
1.2. PykoBojcTBa A5 1a00paTOPHBIX ONBITOB U NPAKTHUUECKUX 3aHATUH 1o xumuu (11 ki)

1.3. COOpHUKHM TECTOBBIX 3aJlaHUH I TEMAaTUYECKOTO U UTOIOBOTO KOHTPOJIS.

2. YueOHO-1a00paTopHOEe 000pPYyI0BaHHE

2.1. Habop Mmojeneit KpUCTAIIMUECKUX PEIETOK: aiMa3a, rpaduTa, NOBApEHHOH COJIH, JKene3a.

2.2. Habop nns MmoaenupoBaHUs TUIIOB XUMUUYECKUX peakuuil (MOeNn-anIuIKalg).

2.3. Komekuun: «Metauibl U criiaBel», «MuHEpassl U TOpHbIE TOPOABD», «HemeTamis.

3. VYueOHo-mpakTH4YecKoe 000py10BaHUe

3.1. Habop «Kucaotsi».

3.2. Habop «I'uapokcuasi».

3.3. HaGop «Oxcuabl METAIITIOBY.

3.4. Habop «Metamiby.

3.5. Habop «lllenoyHbie U MIETOYHO3EMEIBHBIE METAJLIBI.
3.6. Habop «Cynwsdartsel. Cynbhutsl. Cynbpuasn».

3.7. Habop «KapOoHaTbl».

3.8. HabGop «@ocdaTsl. CHIHKATBD).
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3.9. HabGop «CoenvuHeHHs] MapraHia.

3.10. Habop «CoemuHeHus Xxpomay.

3.11. Habop «HwutpaTsi».

3.12. Habop «uamkaTtopsi».

3.13. Habop mocynbl ¥ NpUHAAISKHOCTEH ISl yUEHHUECKOTO HKCIIEPUMEHTA, HarpeBaTeIbHbIE IIPUOOPHI.
4. UudopManmoHHO-KOMMYHUKATHBHbBIE CPeACTBA

4.1. MynbTUMenuitHbBIE IPOIPaMMBI 110 BCEM pazjienaM Kypca xumuu 8-11kiacca.

4.2. KoMmnbloTep U MyJIbTUMEAUNHBIA TTPOEKTOP.
KPUTEPHUU 1 HOPMbI OIIEHKH 3HAHUHM OBYYAIOIIUXCSI

10 XUMHUU
1. Ouenka yCcTHOro OTBeTA.
OTMmeTka «5» :

- OTBET IIOJIHBIM U IIPABWIbHBIM HA OCHOBAaHUYU U3YYECHHBIX TEOPHH;

MaTepHral N3JI0KCH B onpeﬂeneHHoﬁ JIOTUYECKOH MMOCJICAOBATCIIBHOCTH, JINTCPATYPHBIM SA3BIKOM;

OTBET CAMOCTOSATEIILHBIN.

OtBet «4» ;

OTBET HOJHBIN U HpaBI/IJ'IBHHﬁ Ha CHOBAHUHW U3YYCHHBIX TeoprI;

- MaTepuall U3JI0KEH B OIpPEJIeIEHHON JIOTHYECKOW MOCIe10BaTeIbHOCTH, IPHU 3TOM JOMYILIEHbI JABE-TPU HECYIIECTBEHHbIE OLIMOKH, WCIPABICHHBIE IO
TpeOOBAaHUIO YUUTEIS.

OrMmerka «3» :
- OTBET IOJIHBIH, HO TPHU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKA UM OTBET HETOJIHBIN, HECBS3HBIN.

OTMeTKa «2» :
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- TP OTBETe OOHAPYKEHO HETOHMMAaHHE YJalIUMCSl OCHOBHOTO COZiepaHHs yd4eOHOTro MaTepuaia Wiu AOMYIIEHbI CYIIeCTBEHHbIE OIIMOKHM, KOTOphIE yda-
HIUICS HE MOXKET UCTIPABUTD MPU HABOSIINX BOMPOCAX YUUTENs, OTCYTCTBHUE OTBETA.

2. OneHkKa IKCIepUMEHTAJIBHBIX YMEHHMIA.
- OnieHKa cTaBUTCSI HA OCHOBAHUU HAOJIIOJICHHS 32 yJalllMMUCS 1 IUCbMEHHOI0 0T4eTa 3a padboTy. OTmMeTka «5»:
- paboTa BBIIOJIHEHA MOJIHOCTHIO U IIPABUIIBHO, CJIEJaHbl IPABUIIbHbBIC HAOIIOJCHHUS U BBIBOJIBI,
- DKCIIEPUMEHT OCYILIECTBJICH IO IJIaHY C yYETOM TEXHHUKH O€30MacHOCTH U MPaBWII pabOThI ¢ BEIIECTBAMH U 000PYJOBAHUEM;

- TIPOSIBJICHBI OPTaHHW3AI[MIOHHO - TPYIOBBIC YMEHUS, MOIJICPKUBAIOTCA YUCTOTAa pabodero Mecra W MOPSAIOK (Ha CTONe, SKOHOMHO HCIOJB3YIOTCS
PCaKTHUBBI).

OTMmeTka «4» :

- pa60Ta BBIITIOJIHCHA NPAaBUJIBHO, CACJIAaHbI ITPaBHUJIbHBIC Ha6JIIO[[€HI/I$I M BBIBOJbI, HO ITPU 3TOM JSKCICPUMCHT HNPOBCACH HE IMOJHOCTHIO HMJIU JOITYHICHBI
HECYIICCTBCHHBIC OIINOKHU B pa60Te C B€IICCTBAMH U O60py,[[0BaHI/IeM.

OTMmeTKka «3»:

- pabora BBINIOJHEHA MPABHIBLHO HE MEHEE YeM HAIOJIOBHHY HMJIM JIOMYIIeHA CYIIECTBEHHAs OMIMOKa B X0JIe IKCIIEPUMEHTa B OOBSCHEHUH, B 0(OpMIICHUH
paboThl, B COOJIIO/IEHUH MPABUII TEXHUKU O€30MaCHOCTH Ha paboTe ¢ BellecTBaMHU U 000PYAOBAHUEM, KOTOpas UCIPABIISAETCS O TPEOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- JomymieHsl 1Be (U Ooyiee) CYIIECTBEHHBIE OIIMOKU B XOJ€: SKCIIEPUMEHTa, B OObSICHEHUHU, B O(hopmiieHUU pabOThl, B COOIIOJICHUU MPABUI TEXHUKH
0€30MMacCHOCTH MPH padOTe C BEIMIECTBAMHU M 000PYIOBAaHUEM, KOTOPBIC YUANTHICSI HE MOKET UCTIPABHUTH JJAXKe 10 TPEOOBAHUIO YUUTEIS,

- pa60Ta HC BBIIIOJIHCHA, Yy YUAIICTOCAd OTCYTCTBYCT SKCIICPHUMCHTAJIbHBIC YMCHU .

3. OueHka yMeHUil pemiaTh pacyeTHbIE 3aJa4H.
OT1meTka «5»:
- B JIOTUYECKOM PACCYKJIEHUHU U PEIICHUH HET OMMOO0K, 3a/iaya pelieHa pardoHaAIBHBIM CITIOCO00M;
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OTMeTKa «4»:

- B JIOTUMYCCKOM PACCYKJICHHUU U PCUHICHUA HCET CYIICCTBCHHBIX OI_]_II/I6OK, HO 3aJia4ya pCluICHa HECpalrMOHAJIbHbIM CHOCO6OM, WK JOMYyHICHO HC Ooutee ABYX
HECYIICCTBCHHBIX OIINOOK.

Otmerka «3»:

- B JIOTHYECKOM PACCY)KJICHHH HET CYIIECTBEHHBIX OMIMOOK, HO JIONYIIEHA CYIIIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacyeTax.
OtmeTka «2»:

- UIMEETCsI CYIIECTBEHHbIE OMUOKH B JIOTUYECKOM PACCYK/ICHUH U B PEIICHUU.

- OTCYTCTBHC OTBCTA HA 3alaHHC.

4. OneHka nMcbMeHHbIX KOHTPOJIbHBIX pa60T.

OTMeTKa «5»:

OTBET IMOJHBINA B HpaBI/IJII)HI)Iﬁ, BO3MOXXHAa HECCYIICCTBCHHAA omunoOKa.

OTMeTKa «4»:

OTBET HENOJIHBIN WU JAOIIYIICHO HE Ooiee ABYX HECYHICCTBCHHBIX OIIIMOOK.

OrMmeTka «3»:

pa60Ta BBIIIOJIHCHA HE MCHEC Y€M HAIIOJIOBUHY, JOITYIICHA OJJHA CYIIICCTBCHHAA OIIMOKA U IIpU 5TOM ABC-TPU HECYHICCTBCHHBIC.

OTMeTKa «2»:

pa60Ta BBIIIOJIHCHA MCHBIIIC YC€M HAIIOJIOBUHY UJIN COACPIKUT HECKOJIBKO CYIICCTBECHHBIX OIINOOK.

pa60Ta HC BBIIIOJIHCHA.

[Ipu o11eHKE BHITIOJHEHUS MUCHbMEHHON KOHTPOIBHOM pabOThl HEOOXOIUMO YIUTHIBATh TPEOOBAHUS €IUHOTO OpdorpaduyecKkoro pexxnma.

5. OneHKa TeCTOBbIX PadoT.
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TecTsl, cocTOsIIIME U3 MSATH BOMPOCOB MOKHO MCTIOIB30BaTh MOCIIE U3yUeHHUS Kaxaoro Matepuaina (ypoka). Tect uz 10—15 BOpocoB HCHob3yeTcs
Ui iepuoiudeckoro kouTpoist. Tect u3 20—30 BorpocoB HEOOXOAUMO UCHIOIB30BATH AJISi HMTOTOBOT'O KOHTPOJISL.

[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSTH BOIIPOCOB

* HET OMUOOK — OIEHKA «5»;

* O7lHA OIIMOKA - OLEHKA «4»;

* JIBE OLIMOKU — OLIEHKA «3»;

* TPH OIIMOKH — OLIEHKA «2».

Jnst Tecta u3 30 BOmpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OIIEHKA «5;

* 19—24 npaBWIbHBIX OTBETOB — OIIEHKA «4;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3;

* MeHbIIIE 12 MPaBUIBHBIX OTBETOB — OILICHKA «2».

6. Ouenka pegepara.

Pedepat orienuBaeTcs mo CieayrOmUM KPUTEPHSIM:

* coOmroeHue TpeboBaHUil K €ro 0OpMIICHUIO;

* HEOOXOAUMOCTh M JOCTATOYHOCTD ISl PACKPBITUSI TEMBI IPUBEIEHHON B TeKcTe pedepaTa nuHGopmaImu;
* YMEHHE 00y4aromierocsi CB000HO U3jaratb OCHOBHBIC UJI€U, OTPaKEHHEIE B pedepare;

* CIOCOOHOCTh 06y11a10111er0c51 NOHATH CYThb 3a1aBACMbIX HJICHAMU aTTECTAllMOHHON KOMHCCHUU BOIIPOCOB U C(i)OpMy.TII/IpOBaTB TOYHLBIC OTBCTHI HA HUX.
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