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1. O0mas xapakTepucTHKa pado4eil NPOrpaMMbl AU CUHUIIIMHBI
1.1 MecTO TMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

VYuebHasg aucuuIuInHa « XUMUS» SIBJISETCS 003aTeIbHOM YacThIO IPEIMETHOM
obmactu «EcrecTBeHHbIE HAYKI» OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbI B COOTBETCTBUU C

®I'OC no crenuadbHOCTHU 23.02.07 TexHuueckoe 00Cay)KUBAHUE U PEMOHT JBUraTellei, cucreM u
arperaTtoB aBTOMOOMIIEH

VYyeOHast JUCUUIUTHHA « XUMHsD 00ecrieqnBaeT GOPMHUPOBAHUE OOIIUX KOMIIETECHIIHIA IO BCEM
BugaM aesreipHoctd OI'OC

1.2 Heab n njiaHupyeMblie pe3y/ibTaThl 0CBOCHUS JMCHHUILIMHbI, COOTHECEHHbIE ¢
IVIAHUPYEMBbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHONH NPOrpaMMbl

OcBocHHE TUCITUTUIMHBI HAITPaBJICHO Ha (popMHUpOBaHUE:

OK 07 CopeiicTBOBaTh COXPAaHECHUIO OKPYIKAIOIICH CPEIbI, pECYpCOCOEPEIKEHHIO,
MIPUMEHSTH 3HaHUsI 00 U3MEHEHUH KIIMMaTa, IPUHIIUITBI OEPEXITUBOTO MPOU3BOICTBA,

3¢ (HEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUSIX

JIn4HOCTHBIE Pe3yNbTaThl: HATMYKE MOTHBAIMH K O0YYEHHUIO ¥ TIMYHOCTHOMY Pa3BUTHIO;
LIEJICHAPABJIECHHOE PAa3BUTHUE BHYTPEHHEN MMO3UIMHU JUYHOCTH HA OCHOBE JTyXOBHO-
HPaBCTBEHHBIX

LeHHOCTeN Hapo1oB Pocculickor denepanyv, ICTOPUYECKUX U HALIMOHAJIBHO-
KYJIbTYPHBIX TPaJAULIUN,

(bOpMI/IpOBaHI/Ie CHUCTCMbI 3HAYUMbIX [ICHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILUOHHOTO

MHPOBO33pPCHUSA, ITPABOCO3HAHUA, KOJIOTHUYECKOH KYJIbTYPBHbI, CIIOCOOHOCTHU CTaBUTh neiaun
U CTPOUTH

KHU3HCHHBIC ITJIaHbI

MertarpeaMeTHbIe pe3yIbTaThl: OCBOCHHBIE 00YYAIOLMMHCS MEKITPEIMETHbIE TOHATHUS U
YHUBEpCAJIbHbIE yueOHbIE AeUCTBUS (PETYIATUBHBIE, TI03HABATENIbHBIE,
KOMMYHUKaTHBHBIC)

CIIOCOOHOCTH MX MCIIOJB30BAHMUS B TIO3HABATEIILHOW U COIIMATILHOM MPaKTHKE,

OBJIa/IEHUE HAaBbIKaMM yueOHO-HCCIIEJ0BATENIbCKOM, TPOEKTHON M COLIMAIbHOM
JeSTeTbHOCTH

[IpeameTHBIC pe3yabTaThl: CHOPMHUPOBAHHOCTH YMEHUH COOIOIATh TTpaBuia
JKOJIOTUYECKHU

11e7IECO00Pa3HOTO MOBEJACHUS B OBITY U TPYJOBOM IEATEILHOCTHU B IEJSAX COXPAHECHUS
CBOETO 3/10POBbs

Y OKPY’KaroIIed MPUPOJIHON CPEeJIibl; YIUTHIBATh OMTACHOCTH BO3/ICHCTBHS Ha )KUBbBIE
OpraHu3Mbl

ONPEACIICHHBIX BEIIECTB, IOHMUMAas CMBICIT ITOKA3aTelIsl IPEAeIbHOM Oy CTUMOMN
KOHLEHTPALNU

OK 1 BriGupats crioco0bl pemeHus 3a1ad npohecCuOHaTIbHON e TeIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

JInuHOCTHBIE pe3ynbTaThl: | OTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOIIPEIENICHUIO;

Hanuuue mMoTuBanuu Kk 00y4eHHIO U TMYHOCTHOMY Pa3BUTHIO

MeramnpeameTHble pe3yabTaThl: OCBOCHHBIE 00YUAOIIUMUCS MEXKIIPEIMETHBIE TOHATUS U



YHHUBEpCaJIbHbIE YUeOHbIE IeHCTBUA (peryIsaTUBHBIC, IO3HABATEIbHBIE,
KOMMYHHUKATHBHBIEC)

CIOCOOHOCTH MX MCIIOJB30BAHUS B TIO3HABATEIILHON U COIIMATILHOM MPaKTHKE,
['0TOBHOCTB K CAMOCTOSITENILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NESITEIbHOCTH,

OpraHu3aluy y4eOHOro COTPYAHUUYECTBA C MeJarornyecCKuMu pabOTHUKAMH U
CBEPCTHUKAMH, K

Y4acTHUIO B IOCTPOCHUH WHIUBUAYATbHONH 00pa30BaTeIbHOM TPACKTOPUHI

[IpeameTHBIC pe3yabTaThl: CGOPMUPOBAHHOCTH YMEHHI TUIAHUPOBATH W BHITIOJIHATH
XUMHYECKHI

AKCIIEPUMEHT B COOTBETCTBHH C MPABUJIAMU TEXHUKH O€30MTaCHOCTH TP OOPAIICHUH C
BEIIIECTBAMHU U

J1a00paTOPHBIM 000PYIOBAHUEM; PEJCTABIISATh PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA
B (hopme

3aMKCcy ypaBHEHUH COOTBETCTBYIOIIUX peakUui U (OPMYyIUPOBATH BBIBOJIBI HA OCHOBE
ITHX

pe3yabTaToOB

OK 2 Hcnonp30BaTh COBPEMEHHBIC CPE/ICTBA MIOMCKA, aHAIN3a U HHTEPITPETAIH
uHpOopMaIMy ¥ HHGOPMAIIMOHHBIC TEXHOJIOTHH JIIS BBITOTHEHUS 33124
poecCHOHATBHOM IeATEIIBHOCTH

JIMYHOCTHBIE PE3yJIbTaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHHIO;

HAJIMYHE MOTHUBAIIMU K O0YYCHHIO U IMYHOCTHOMY Pa3BHTHIO

MeTaHpeI{MCTHBIe PE3YJIbTAThI: OCBOCHHLIC O6y‘~IaIOHH/IMI/IC$I MCKIIPCAMETHBIC ITIOHATUSA U
YHUBEpCaIbHbIC yueOHbIE ICHCTBHS (pEryIsaTHBHBIC, T0O3HABATEIbHBIC,
KOMMYHHUKaTHUBHBIE);

CMOCOOHOCTh MX MCITOJIb30BAHUS B TIO3HABATEIILHOW U COIMAILHON MPAKTUKE;
TOTOBHOCTDH K CAMOCTOSTEIbHOMY TJITAHMPOBAHUIO M OCYIIIECTBICHUIO YUeOHOM
JeSITeITbHOCTH,

OpraHu3aIiK y4eOHOT0 COTPYTHHYECTRA C TIeIarOTMYECKUMU PA0OTHUKAMH U
CBEPCTHHKAMH, K

Y4acTHUIO B MIOCTPOCHUH MHIUBUAYATbHON 00pa30BaTeIbHON TPaeKTOPUU

[IpenmeTHbIe pe3ynbTaThl: CHOPMUPOBAHHOCTD YMEHUS aHATM3UPOBATH XUMUYECKYIO
uH(pOpMaIHIO,

MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOW MH(POpPMAINH, ceTh HTEpHET 1
npyrHe);

OK 3 IlnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHABHOE U TMYHOCTHOE
pa3BUTHE, TPEAIPUHUMATENBCKYIO IEATETHHOCTh B MPOPECCHOHATBHOU cdepe,
WCIIOIK30BaTh 3HAHUS IO (PMHAHCOBOM TPAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX
CUTYyaLHsIX

JInyHOCTHBIE PE3YyIAbTAThI: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEENEHUIO;

HaJU4Yre MOTUBAITUU K OOYYEHUIO U TUYHOCTHOMY Pa3BUTHIO

MeTtanpeaMeTHbIe pe3yIbTaThl: OCBOEHHBIE 00YYAIOIIUMUCS MEXIIPEAMETHBIE TIOHATHS U
YHUBEpCaJabHbIE YUeOHbIC NEHCTBUS (PETYIISATUBHBIC, T0O3HABATEIBHEIE,
KOMMYHHKATHBHBIC)

CIOCOOHOCTh MX UCIIOJIB30BaHMSI B TIO3HABATEILHON M COIIMAIEHON TTPAKTHKE,
OBJIQJICHHE HaBBIKAMU y4e€OHO-MCCIIEIOBATEIBCKON, TPOCKTHON U COITUATBLHOM



ACATCIIbHOCTH

[Ipenmernsie pe3ynbrathl: CHOPMUPOBAHHOCTH YMEHUH BBISBISATH XapaKTepHBIC
IIPU3HAKU U

B3aUMOCBSA3b U3YUYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOIIUE IIOHATHS IIPU
OIMCAHUU CTPOEHUs U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBPALECHUN; BBISBIIATD
B3aUMOCBS3b

XUMUYECKUX 3HAHUM C MMOHATUAMMU U NIPEIACTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX
[IPEAMETOB;

OK 4 DddexkTrBHO B3aUMOIEHCTBOBATh U PaOOTaTh B KOJIJIEKTUBE U KOMaH/Ie
JIMYHOCTHBIE Pe3yNbTATHI: HATMYHE MOTHBAIMH K O0OYYCHHIO ¥ TIWYHOCTHOMY Pa3BUTHIO;
LeJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHEH MO3UIIMH JINYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX

IeHHOCcTeN HapoJioB Poccuiickor deaepannu, UCTOPUUECKUX U HAITMOHAIBHO-
KYJBTYPHBIX TPATUIIUHI,

(hopMUpOBaHHE CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO

MHUPOBO33PEHUs, TPABOCO3HAHMS, SKOJIOTHUYECKON KYJIbTYpPbI, CIIOCOOHOCTH CTaBUTh LIETU
U CTPOUTH

JKM3HECHHBIE TIJIaHBI

MertanpeameTHbIE PE3YIbTAThI: TOTOBHOCTh K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYLLIECTBJICHUIO

Y4eOHOM JIeATEIBHOCTH, OpraHU3aIlliy Y4eOHOTO COTPYTHUYECTBA C MeIarOTHIeCKIUMHE
pabOTHHKAMHU U

CBEPCTHUKAMH, K YUACTHIO B TIOCTPOCHUU MHANBUIYATbHON 00pa30BaTeIbHON
TPAeKTOPUU;

OBJIQJICHUE HaBBIKAMU y4e€OHO-UCCIIEIOBATEIBCKON, TPOCKTHOM U COITMATTLHOM
JIeSITEIbHOCTH

ITpenmetnsie pe3ynbraThl: CHOPMUPOBAHHOCTH MPEACTABICHUNA: O XUMUYECKON
COCTABJISIFOLIEN

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUU B MIO3HAHUU SIBJICHUH PUPOIBI, B
(dhopMUpoBaHUH

MBILUIEHUS U KyJbTYpbl IUYHOCTH, €€ (PYHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOTUMOM 151
pelieHus

MPAKTUYECKHX 33/1a4 U IKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOLIIEHUS K CBOEMY 3/10POBBIO U
MIPUPOTHOMN

cpene

B pe3yabTare 0CBOCHUSA IUCHUILIMHBI 00y4aI0NIUIiCA B 0011eM 10 JUCHMILJIMHE 0JIKEH
JIM4HOCTHBIE PE3YIbTATHI:
- ['0TOBHOCTB K CaMOpa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEAEIIECHUIO;

- Hannuue MOTHBALIMU K 06y‘{eHI/IIO " JIMYHOCTHOMY Pa3BUTHUIO

- FOTOBHOCTBH K CAMOPAa3BUTHUIO, CAMOCTOATCIIbHOCTU U CaMOOIIPCACIICHULO,



- HAJIM4YKUC MOTHUBAaIlMU K 06yquI/1}o H JTUYHOCTHOMY Pa3BUTHUIO
- 'OTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOOIIPCACIICHHUIO,
- HAJIM4YKUC MOTHUBallMU K O6y‘IeHI/II-O " JIJMYHOCTHOMY Pa3BUTHUIO,

- LIEJICHAIIPABJICHHOE PAa3BUTUE BHYTPEHHEN MO3ULIMH JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX

- iIeHHocTel Hapo10B Poccuiickoii denepanyiu, ICTOPUYECKUX U HAITMOHATBHO-KYJIBTYPHBIX
TpaauLIni,

- (hopmupoBaHUE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO

- MUPOBO33pPCHUS, IPABOCO3HAHUA, 9KOJIOTHYECKOM KYJbTYPHI, CIIOCOOHOCTHU CTaBHTh e 1
CTPOUTDH

- )KM3HEHHBIE TIaHbI
MeranpeamMeTHbie Pe3yIbTaThl:

- OCBOCHHBIE 00YYAIOIIUMHUCS MEKIIPEIMETHBIC MTOHSITHUS 1

- YHUBEpCAJIbHBIC yUeOHBIC IeUCTBUS (PEryIsATUBHBIC, TO3HABATEIIHHBIC, KOMMYHHKATHBHBIC)

- CITOCOOHOCTH UX HCITOJIb30BAHUS B IO3HABATEIIBHON M COITUAIBHON MPAKTHKE,

- [0TOBHOCTB K CaMOCTOSTENHHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHHUIO Y4eOHO eaTelbHOCTH,

- OpraHu3alnun yqe6Hor0 COTpyAHHUYICCTBA C NIEAArOTNICCKUMU pa6OTHI/IKaMI/I " CBECPCTHHUKAMU,
K

- YYaCTHIO B MMOCTPOCHUM UHIMBHUIYaIbHON 00pa30oBaTEIbHON TPAEKTOPUHU

- OCBOCHHBIE 00YYAIOIIMMHUCS MEKITPEIMETHBIC TOHATHS U

- YHUBEpcaJbHbIe yueOHbIe AeCTBUS (PETYISATUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIC);

- TOTOBHOCTbH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO Y4EOHOH NeATeIbHOCTH,
- OBJIJICHUE HAaBBIKAMH YUEOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U COIMMAIBHON JEATETFHOCTH
- TOTOBHOCTh K CAMOCTOATEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO

- yueOHO NesTeTbHOCTH, OPTaHU3aIlH YIeOHOTO COTPYTHUYECTBA C TIeJar OTMIYECKUMU
pabOTHUKAaMU U

- CBEPCTHUKAMHU, K YYaCTHIO B IOCTPOEHUH UHIMBUYaJIbHOW 00pa30BaTeIbHON TPAEKTOPUH;

[IpenmeTHBIE pE3yNBTATHI:



- ¢hOopMHUPOBAHHOCTH YMEHUM TUIAHUPOBATDH U BBIMOIHATH XUMUUYECKHI

- OKCIICPUMECHT B COOTBETCTBUU C IIpaBUJIaMU TCXHUKHU 0e30macHOCTH IIpu O6paH_[CHI/II/I C
BC€IICCTBaAMU U

- 1abOPaTOPHEIM 000PYIOBAaHUEM; MIPEACTABIISATH PE3YIbTAThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopme

- 3aIlMCH YPaBHEHUI COOTBETCTBYIOIIUX PEAKIMA U (JOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX
- pe3yJIbTAaTOB
- c(OPMHUPOBAHHOCTb YMEHUS aHATM3HPOBATH XUMUYECKYIO HH(pOpMAIHIo,

- nonyqaeMon 3 pa3HBIX HNCTOYHHUKOB (Cpe,I[CTB MaCCOBOfI I/IH(bopMaI_lI/II/I, CCTh I/IHTepHeT nu
JPYyTHE);

- CopMHpOBaHHOCTH YMEHUH BBISBISTH XapaKTEpHbIC IPU3HAKA U

- BBAUMOCBA3b U3YUCHHBIX HOHSITI/II\/JI, IMPUMCHATH COOTBECTCTBYIOIIUC IMTOHATUA IIPHU OITMCAHUN
CTPOCHUA U

- CBOMCTB HCOPraHNYCCKUX U OPraHNYCCKHUX BCUICCTB U UX HpeBpameHHﬁ; BBISABIIATD
B3aUMOCBA3b

- XUMUYECKHUX 3HAaHUH C MOHATUSAMH U MPEACTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- ChopMUpPOBAHHOCTD MPECTABICHUIN: O XUMHUECKOM COCTABIISIOMICH

- €CTECTBEHHOHAYYHON KapTUHBI MUpa, POJIM XMMUU B IO3HAHUHU SIBJICHUI PUPO/IBI, B
dbopMupoBaHUU

- MBIIIJICHUS U KYJIbTYPBI JUUYHOCTH, €€ PYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOUMOMN IS
peuieHus

- IPAKTUYECKHX 33124 U HKOJIOTHUECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U
IIPUPOIHOMN

- cpezie
- c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MPABUIIA SKOJOTHUECKU

- 1IeJIECO00Pa3HOT0 IOBEICHHS B OBITY M TPYAOBOM JCSITEIBHOCTH B IIENIAX COXPAHEHUS CBOCTO
3JI0POBbSI

- Opr')KaIOH_ICﬁ HpHpOI[HOfI CpCAabl; YUUTBIBATH OITACHOCTD BO3JICHCTBUS Ha KUBBIC OpraHHU3MbI

- ONIPCACIICHHBIX BCIICCTB, IOHNUMas CMBICJI ITIOKA3aTCIIA HpeHCHBHOﬁ HOHYCTHMOﬁ
KOHICHTPAIun

2. CTpyKTYypa M cofiep:KaHue JMCLHUIIHHbI



2.1 O0beM QMCHUILIAHBI U BUABI Y4eOHOM padoThI

®opma o0yueHust

Kypc 1/ Cemectp 1
O0LeM TUCHUIIIHHEI

B TOM YHCJIC:

JIeKyuu, ypoKu
nabopamopvie pabomol
npakmudeckue 3aHamusl
Koncynpranuu

CamocrosrenbHas pabora
[TpomesxyTouHas aTTecTanus
NunuBuayansHOE TPOSKTHPOBAHKE
®opmMa NPOME:KYTOUHOI aTTecTalMu
Kypc 1/ Cemectp 2

O0beM TMCUMILTHHBI

B TOM YHCJIC:

JleKyuu, ypoKu
nabopamopHusie pabomol
NpaKmuyecKue 3aHsamusl
Koncynpranun

CamocrosiTenpHas padbora
[TpomesxyTouHas aTTecTanus
WupuBuyanpHOE IPOSKTUPOBAHHE
®opmMa NPOMe:KYTOUHOI aTTecTaluu

KosmnuecTBo yacos
oPp

18

16

54
22

12
12

g depeHIIMPOBaHHBIN 3a4eT

2.2 TemaTH4ecKuii IJIaH U CoAECpPKaHNE NUCHUIIJTUHBI

HaumenoBanue  Coaeps:kanue yueOHOro Marepuania u ¢opMsbl OpraHu3anuu

pa3aeioB H TEM ACATCJIbHOCTH oﬁyqamumxcn

Obwan u neopeanuyeckas Xumus

I Cemectp 1. llepuoauyecknii 3axon u Ilepuonnyeckas cucrema
xumudecknx diemenToB . U. MenaeneeBa. OTKkpbiTHE
nepuoanyeckoro 3akoHa. Otkpeitue . 1. MenaeneeBbsiM
IIepnonnueckoro 3akoHa. [lepuoanueckuii 3aK0H U CTpOEHUE
atoma. M3otomnsl. CoBpeMEHHOE MOHITHE XUMHUYECKOTO
aneMeHTa. 3akoHoMepHOCTh I'. Mo3mu. CoBpemMeHHas
dbopMyMpoBKa epuoanyecKoro 3akoHa. [lepuoauueckas
CUCTEMA U CTpOeHHE aroMa. PU3NUECKUI CMBICI IIOPSAIKOBOTO
HOMEPA 2JIEMEHTOB, HOMEPOB I'PYIIIBI U IEPHOIA. 3HAUEHUE
MIEPUOJIUYECKOr0 3aKOHA U IIEPUOJUYECKON CUCTEMBI
XUMHYeCKHX aeMeHToB Jl. 1. MenaeneeBa s pa3BUTHS HAYKH
Y IOHUMaHUS XUMUYECKON KapTUHBI MUPA.

3@ O30

O0Bem
B yacax

18
2



HanmenoBanue
pa3iesioB U TeM

Coaepsxanue yueOHOro Mmarepuasia u GopMbl OpraHu3anuu
JesITeIbHOCTH 00y4aI0LIUXCs

2.Ctpoenue BemecTBa. [loHsiTHE 0 XUMUUECKOU CBSI3U. THUTIBI
XUMHYECKHX CBSI3€H: KOBaJICHTHAs, NOHHAS, METAJTNYECKas 1
BOOOpPOaHAA. OcCHOBHEIE napaMCTphbl TUIla CBA3H: AJIMHA,
MPOYHOCTB, YTOJI CBSI3HM WA BAICHTHBIN yroi. [lomsipHOCTh
CBSI3U U TOJIAPHOCTH MOJIEKYJIbl. CItoco0 nmepeKkpbhIBaHus
DIIEKTPOHHBIX OpOHTANCH U KiIacCCH(HUKAINS KOBAICHTHBIX
CBSI3€M IO 3TOMY IPU3HAKY: G- U TT-CBA3U. IOHHbIE
KPHUCTaJNTAYECKUE PEIICTKN U CBOMCTBA BEIIECTB C TAKUMHU
KpucTajljiaMu. Merammmueckass XUMHUYECKas CBA3b.

3. Ctpoenne aToma. [Inanerapnas mozens atoma 2.
Pesepdopna. Crpoenue aroma o H. bopy. CoBpemeHnHbIe
MPEJICTABICHUS O CTPOCHUU aTOMa. DJIEKTPOHHAs! 000JI0UKa
aToMOB. PacnipesiesieHne 3JIeKTPOHOB 110 SHEPreTHUYECKUM
YPOBHSM, IOJyPOBHSM U OpOUTAISIM. DIIEKTPOHHBIE
KOH(UTYpaIi aTOMOB XUMHYECKHX JJIEMEHTOB.

4.Knacchl HeopraHuyeckux coequmHenuii. Kinaccupukamnus
HEOpraHWYeCcKHuX BeecTB. [IpocThie U CI0XKHbIE BEIIECTBA.
Oxkcuapl, ux Knaccudukamnus. ['uapokcuasl (0OCHOBaHHS,
KHCIIOPOJICOICPIKAIITUE KUCIOTHI, aM(pOTEPHBIC THIPOKCH/IBI).
Kucnotsl, ux knaccuduxaius. OCHOBaHUS, UX KJIacCHU(pUKAITHUI.
Comnu cpenHue, KICIIbIe, OCHOBHBIE U KOMILJIEKCHBIE.
Kiaccudukanust XuMHUUeCKUX Peakifii B OPraHMIECKOW U
HEOPraHUYECKOW XUMUHU.

S.PacTBopsl. [lonsaTue o pactBopax. Bzaumoznencreue
PacTBOPUTEIIS U PACTBOPEHHOTO BeriecTBa. CriocoObl
BBIPAXEHMS KOHIIEHTPALMK paCTBOPOB: MAacCcOBast OIS
PacTBOPEHHOTO BEMIECTBA (MPOIEHTHAs ), MoJIsipHasi. Teopus
AIIEKTPOJINTUYECKON Aucconuanui. MexaHus3M IUCCOLMALAN
BEIIECTB C Pa3IMUYHbIMU TUIIAMU XUMHUYECKUX cBsi3ed. CTeneHb

BHGKTPOHHTquCKOﬁ AUucconmuanuu n (I)aKTOpBI €€ 3aBUCUMOCTH.

CuipHbIC U CpE€AHUC DJICKTPOJIUTEI.

6. OKHCJINTEIBHO-BOCCTAHOBUTEILHBIE

peakuun OKUCIUTETEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.
CreneHb OKHCIEHUS. BOCCTaHOBUTENHN W OKHCIUTEIH.
OxuciieHne 1 BOCCTaHOBIIEHUE. BaskHeNIIIe OKUCIUTENN U
BOCCTAHOBUTEIU. METOIbl COCTABIICHUS YPaBHEHUM
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakinii. Meton
AIIEKTPOHHOTO OanaHca. BiusHue cpeqpl Ha TpOTeKaHue
OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX MTPOILIECCOB.

7.XumMn4eckue HCTOYHMKH TOKA. DJIEKTPOIHBIE TOTEHIINAIBI.
DIEKTPOIN3 PACIIIaBOB M BOJHBIX PACTBOPOB DJIEKTPOJIUTOB.
IIpoueccsl, IPOUCXOAAIINE HA KATOJAE U aHOJE. Y paBHEHUS
ANEKTPOXUMHUUYECKHUX MPOLIECCOB. DIIEKTPOIN3 BOIHBIX
pacTBOPOB ¢ MHEPTHBIMU dJeKTpogamu. Kopposus meTaios.
ITonsiTre kOoppo3uu. XumMudeckas KOppo3usi.

Oo0Lem
B yacax
2
2
2
2
2
2
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DnexTpoxummuueckas Koppo3usi. CriocoOsl 3alIUThl METAJIIOB OT
KOPPO3HHU.

8. XuMHus 371eMeHTOB. S-DJIEMEHThI. p-DJIeMeHTHI. [ anoreHs! B
npupoje. buonornueckas posib ranoreHoB. Coyu yroJibHOH U
KPEMHHEBBIX KUCIIOT, UX 3HAYEHUE U IPUMEHEHHUE.
[TpuponooOpa3yroriast poiib yriepoia AJis KUBOM U KPEMHUS
JUTSL HOXKUBOM mpuposl. d-Dnementsl. Mx dusnueckue u
XUMHUYECKHe cBOMCTBAa. HaxoxeHne 3TuX MeTaaioB B IPUPO/IE,
uX noiyyeHue u 3HaueHue. CoequHeHus d-3JIeMEHTOB C
Pa3IMYHBIMU CTEIIEHSMU OKHCIICHUSI.

Camocmosamenvhas paboma 00y4arouwuxcs 2
Opzanuueckas xumusn 54

1. Teopusi cTpoeHust OpraHnyecKkux coequHeHni. Teopus 2
CTPOEHHUsI Opranndeckux coeanHenuit A. M. bytieposa.

Crtpoenue aToma yriiepojaa. DIEKTPOHHOE 00JaK0 U OpOUTAIIb,

S- u p-opouTtanu. KoBanenTHas XxumMuyeckas CBsI3b U €€
KJaccu(uKanus 1mo crocody nepexpeIiBanus opourtanei (c- u m-
cBs3M). Knnaccudukanus opraHuuecKux COeIMHEHHH.

Knaccugukarus opraHHuecKiX BEIIECTB B 3aBUCUMOCTH OT

CTPOEHHUS YIJIEPOJAHOU LIETIH.

2.11penenbHble yriaeBoaAOPOAbl. ['oMosiorudeckuit psia
ankaHoB. [TonsTtue 06 yrneBonopoaax. Homenknatypa ankaHoB
Y aJKWIbHBIX 3aMecTUTeNeil. DU3N4ecKre CBOMCTBA AJIKAHOB.
AnkaHbl B Ipupoje. XMMU4Yeckre cBOMCTBa ankaHoB. O6nactu
MIpUMEHEHUS aKaHoB. [[poMBINIITIEHHBIE CTTOCOOBI TTOJTYYSHUS
AJIKAHOB: MOJYYEHUE U3 IPUPOJHBIX UCTOUHUKOB, KPEKUHT
napadrHOB, OJyYEHUE CHHTETUIECKOTO OCH3MHA, Ta3uduKaIus
YIJIsl, TUIPUPOBAHUE ATIKAHOB.

3.9THjIeHOBbIE H JHEHOBbIE YIJIEBOJOPO/bI .
["omMonoruyeckuii psii aIKeHOB. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYJIBI ATUIIEHA U aJIKCHOB.
XUMHUYECKHE CBOMCTBA alKEHOB. DIIEKTPO(UIBbHBIN XapakTep
pEaKInii, CKIIOHHOCTh K PEaKIUsIM TPUCOCIMHEHUS, OKUCIICHHS,
nojaumepu3ayy. [lpumeHeHne 3TuieHa 1 NponuieHa. 2
[TpompItieHHBIE CIOCOOBI MOTyYeHHsI aTKeHOB. Peakinn
JETUAPUPOBAHMS U KPEKUHTa alKeHOB. JIJabopaTopHbIe criocoObl
MOJTyYeHHS AIKCHOB. AjkanueHsl. [loHsTre u knaccuduxamnms
JIMEHOBBIX YTIIEBOJOPOIOB IO B3aUMHOMY PacIlOJIOKEHUIO
KpPAaTHBIX CBSI3€M B MOJIEKYJIE.

4. AueTnjieHOBbIE YIJIEBOAOPOIAbl. ApOMaTHYECKUE
yrieBoaopoasl [IprmMeHeHne aneTuiIeHOBbIX YTIIEBOI0POI0B.
[TonuBununauerar. [lonyyenue ankunos. [lonyuenue 2
aleTUsIeHa MTUPOJIU30M METaHa U KapOUTHBIM METOIOM.
I'omosiornyeckuit psa ankKUHOB. beH301 Kak IpeACTaBUTEIb
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apeHoB. Pa3BuTtue npeacTaBieHuil 0 CTpOEHUU OEH30J1a.
XUMHYECKUE CBOMCTBA aPEHOB.

S.IIpupoaHble HCTOYHMKH YIiIeBoa0poaAoB. HedTs.
Pextudukamnus Hedtr, oOCHOBHBIC (DPAKIIUU €€ pa3aeiICHUs, UX
ucnonb3oBanue. Bropuunas nepepadboTka HeQTENPOTyKTOB.
Kpexunr nedgrenpoayktoB. Pudopmunr HEPTEIPOIYKTOB.
KauecTtBo aBTOMOOMIIBHOTO TOMIMBA. OKTaHOBOE YUCIIO.
[TpupoaHblit 1 MOy THBIN HEPTAHOM ra3el. CpaBHEHUE cocTaBa 2
IPUPOHOTO U MOMYTHOTO Ta30B, UX MPAKTUYECKOE
ucnoinbs3oBanue. Kamenusiit yrois. OCHOBHbIE HAIIPaBJICHUS
UCTIOJIb30BaHUS KaMEHHOTO yriist. KokcoBaHne KaMeHHOTO yTJIs,
Ba)KHEHIIIME IPOAYKTHI 3TOTO MpoIlecca: KOKC,
KaMEHHOYTOJIbHAsl CMOJIa, HaJICMOJIbHAs BOJIA.

6.'mapoxcuiabHblie coennnenusi CTpoeHue u Kiaccuuranus
cnuptoB. Kinaccuduxariysi cnupToB 10 TUITY YTJIEBOAOPOIHOTO
paauKana, Yuciay THIPOKCUIBHBIX TPYII U THITY aTOMa

yIJiepo/ia, CBA3aHHOTO C THAPOKCUIILHOM rpynmoi. Criocoosbl
MOJTy4eHHUsl CHUPTOB. MHOTOaTOMHBIE ciUpThl. M30Mepus u 2
HOMEHKJIaTypa MPEACTaBUTEIIEH ABYX- U TPEXaTOMHBIX CIIUPTOB.
®eHo. DNeKTPOHHOE U MTPOCTPAHCTBEHHOE CTpoeHue (eHoa.
BzaumHoe BanstHIE ApOMATHYCCKOI'0 KOJbLa U FH[[pOKCHJIBHOfI

TpYyTIIbL.

7.Anbaeruabl 1 KeTOHbI. ['oMosiornyeckue psapl AlbJAETUIOB U
KeToHOB. [loHsTHE 0 KapOOHUIIBHBIX COSAMHEHUSX.
DNEKTPOHHOE CTPOEHNE KapOOHMIBHOM IpyIIbl. XUMUYECKHE
CBOWCTBA aJIb/IETHJIOB U KETOHOB. PeakiinoHHasi ClIOCOOHOCTb
KapOOHUJIbHBIX coeIMHEHUH. [IpuMeHenue u nonydenue
KapOOHMJIBHBIX coeJMHEHUH. [IprMeHeHue anberuioB u 2
KETOHOB B OBITY Y MPOMBIIIJIEHHOCTU. AJIbJIETHU/Ibl U KETOHBI B
npupoze (3pupHble Macia, pepomonsl). [lomyuenue
KapOOHUJIbHBIX COEIMHEHUN OKHCIIEHUEM CIIUPTOB,
rupaTaluen alKuHOB, OKUCIIEHUEM YTIJIEBOIOPOIOB.
OTtaenpHbIE IPEICTAaBUTENH aJIbAECTUAOB U KETOHOB.

8.KapOoHoBBIEe KMCJIOTBI U HX

Npou3BOAHBbIE. [ OMOJIOTrMYECKHUN P IPEAETBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHsATHE 0 KAPOOHOBBIX
KHCIIOTax U UX Kiaccudukanus. XMMUYECKUEe CBOWCTBA
KapOOHOBBIX KUCIIOT. Peakiyu, HUTIOCTpUPYIOLIHE KUCIOTHBIE
CBOMCTBA U UX CPABHEHUE CO CBOMCTBAMU HEOPTaHUYECKHUX
kuciotT. Peakiun srepudukanun. CriocoObl MoryueHus
KapOOHOBBIX KUCIOT. OTIeNbHbIE MPEICTABUTENN U UX
3HayeHue. O01ue crnocoObl MOTydYeHUs: OKUCICHUE aJIKaHOB,
AJIIKEHOB, MEPBUYHBIX COUPTOB, alibAeru10B. ClI0KHbBIE 3(PUPHI.

2

9.¥YrjeBoabl, aMHUHBI, AMHHOKHCJIOTHI, 0eJ1kH. [Toustue 00
yrineBogax. Kmaccudukamnus yrieogos. MoHo-, au- 1 2
MOJIMCaXapUIbl, MPEACTABUTEIN KA 10 TPYIIIHI yTIEBOIOB.
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Monocaxapuasl. CTpoeHue u onTuyecKas U3oMepus
MOHOCaxapua0B. [1110K03a, CTpOEHUE €€ MOJIEKYJIbl 1
¢usnueckue cpoiictBa. Tayromepus. Ilento3sl. Pubo3a u
JIe30KcHpr003a Kak MpeACTaBUTENH albloneHTo3. CTpoeHue
monekyi. Ctpoenue aucaxapuaoB. CTpoeHHE U XUMUYECKHE
cBOMcTBa caxapo3bl. JIakTo3a 1 MabTO3a Kak H30Mephl
caxapo3bl. O011ee CTpOeHHE TOIUCAXAPHIIOB.

10. BuoJsiornyecku aKTUBHBIE COCIUHEHUSI. XUMUS B KU3HU
obmectBa. ®epmentsl. [lonsTue o pepmMeHTax Kak o
OMOJIOTMYECKUX KaTaau3aTopax 0eIKoBOW IPUPOIbI.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUU C
HEOpraHMYecKuMH Karaiauzaropamu. Buramunsl. [lonstue o
ButamuHax. Ux xiaccugukanus u oboznauenue. Hopma
notpelieHuss BATaMUHOB. BosiopacTBopuMsble (Ha mpuMepe
ButamuHoB C, rpymimsl B u P) u sxupopactBopumsie (Ha
npumepe ButaMuHoB A, D u E). ABuTamMuHo38l,
THIIEPBUTAMUHO3BI U THIIOBUTAMUHO3BI, UX MPO(MIAKTHKA.
I'opmonsl. [ToHATHE O TOpMOHAX Kak OMOJIOTMUYECKH aKTUBHBIX
BEIIECTBAX, BHITOIHSIOMINX SHIOKPHHHYIO PETYIISLUI0
KHU3HE/IEATEIIbHOCTH OPraHU3MOB.

11. Xumusl B NpOMBIIJIEHHOCTH. XUMUS U TPOU3BOCTBO.
XuMHuuecKasi IPOMBIIUIEHHOCTh U XUMUYECKHUE TEXHOJIOTHUH.
XUMUS B CEIBCKOM XO35IMCTBE. XUMU3ALMS CETbCKOTO
XO035IMCTBA U €€ HallpaBJIEHUs. XUMHUSI U SKOJIOTUSL. XUMHUECKOE
3arpsi3HeHNe OKpyskarolei cpeabl. OxpaHa ruApocepsl OT
XUMUYECKOTO 3arpsi3HEHMs. XUMUS U TOBCEAHEBHAS KU3Hb
yenoBeka. JlomamHsag anteka. Moronuye U YuCTSIINE CPEAICTBA.
CpenctBa 00pbOBI ¢ OBITOBHIMU HACEKOMBIMH.

B mom uucne, npakmuueckux 3aHAmMuil u 1a00pamopHvix
padom

JlaGopaTopHnas padora Nel l3ydyeHne OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB U HOMEHKIIATYPBI

JladopaTopnasi padora Ne2 CBoiicTBa pacTBOPOB
AIIEKTPOIIUTOB

JlaGoparopHas padora Ne3 MccienoBanue npouecca
AJIEKTPOJIN3a BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB

JlabopaTopnasi pabora Ne4 OGHapykeHUE HENPEIEIbHbBIX
COEIMHEHUI B KEPOCUHE, CKUIHNIApE

JlaGopaTropHasi padora NeS AHanu3 BOCCTaHOBUTEIbHBIX
CBOMCTB aJIbJIETU/I0B

JlaGoparopHasi padora Ne6 3ydeHnue XMMHUYECKHUX CBOWCTB
YKCYCHOM KHUCIJIOTBI

Oo0Lem
B yacax
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IIpakTnyeckoe 3ansaTue Nel Pemenue 3a1ay Ha pa3iuyuHble 5
BH/Ibl KOHILIEHTPALlUU PaCTBOPOB
IIpakTnyeckoe 3ansaTue Ne2 Pemenve ypaBHeHU 5
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUN
IIpakTuyeckoe 3anaTue Ne3 Perienue ypaBHeHH HA 5
AIIEKTPOJIN3 BOJHBIX PACTBOPOB
IIpakTueckoe 3anaTue Ne4 OnpeeneHue XUMHUECKOM 5
(dbopMyIIbl BELIECTBA IO IPOAYKTAM €ro CrOpaHus
IIpakTuyeckoe 3ansaTue NeS I3yyeHne XUMUUECKUX CBOWCTB, 5
MU30MEPHUH U HOMEHKJIATypbl 3TUICHOBBIX YIJI€BOJOPOIOB
IIpakTnyeckoe 3anaTue Ne6 OnpeneneHue XUMHUECKOM 5
dbopmyIibl BelecTBa B coctaBe BUTaMuHOB A,C,J|
CamocrosiTeibHasA padoTa 00y4YaOIMXCs 8

IIpomexxkyTounas arrectanus B (popme nuddpepeHIUEPOBAHHOTO 3a4€eTa

Bcero: 72

3 MaTtepuaJibHO-TeXHHYECKOE H Y4eOHO-MeToAuYecKoe odecneyeHne JUCIUILINHBI
(Mmonmy.Jist)

3.1 CnennanbHble MOMELICHHS VIS PeaJu3alui NPOrpaMMbl

Jnis peanu3anuu nporpaMmsbl yu4eOHOM JUCHUTUIMHBI JOJKHBI OBITh ITPEYCMOTPEHbI
CIIEAYIOLIHE

CHeIHalIbHbIE TIOMEIIECHHUS:
Kabuner xumuu ¢ naboparopueil 1 1a00paHTCKOM KOMHATOM, yIOBIETBOPSIOIINE TPEOOBAHUSIM

CaHUTApPHO-3MUAeMHOTIOrHYecKuX paBui U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHHbBIE

TUIIOBBIM 000PYZOBaHHUEM, TTO3BOJISIOLIUM JOCTHKEHNE 00YUYaIOIUMUCS YCTaHOBIIEHHBIX
OI'OC COO tpebdoBaHUil K IPEIMETHBIM, METAIPEAMETHBIM U TUYHOCTHBIM PE3yJIbTaTaM

OCBOEHUS TPOrpaMMbl y4eOHOI

TUCITUILIMHBL. B TOM uuncie, B cocTaB yueOHO-METOIMYECKOTO U MaTepUaIbHO-TEXHUUECKOTO
oOecrieueHnst KaOMHeTa BXOIAT:

— JIO0CKa;

— IMOCaA0YHBIC MECTA 110 KOJITMYECTBY 06yqafoumxc;[;



— pabouee MeCTO MpernoaBaTes;

— MHOTI'O()YHKIIHOHAJIbHBIN KOMIIJIEKC ITPETIOaBaTels;

— HarJsiiHble nocoous;

— nH(POPMALIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA.

3.2 UnpopmanuoHHoe odecrievyeHre peain3aliu MporpaMmbl

3.2.1 OcHoBHas JqUTEpaTypa

1. 'a6puensiu, O. C. Xumus. 10-it kinacc. ba3zoBsiii ypoBens : Yuebnuk / O. C. I'abpuensn, U. T
CrnankoB C. A. OctpoymoB. — Mocksa : HUL| UH®PA-M, 2024. — 129 c. — ISBN 978-5-09-
112176-6. — URL.: https://znanium.ru/catalog/document?id=447075 (nara oOpalieHus:
16.04.2025). — TekcT : 2eKTPOHHBIH.

2. I'abpuensn, O. C. Xumus. 11-i knacc. bazossriii yposens : Yueonuk / O. C. I'abpuensn, U. T.
CnaaxoB C. A. OctpoymoB. — Mocksa : HUL] MTHOPA-M, 2024. — 128 c. — ISBN
9788 58 H098H1121778H*3. — URL: https://znanium.ru/catalog/document?id=447143 (nata
obpamenus: 16.04.2025). — TekcT : 3JEKTPOHHBIH.

3.2.2 JlonmostHMTEIbHAS JIUTEpPATypa

1. I'abpuensn, O. C. Xumus 11s npodeccuii u crenuaibHOCTEN TEXHUYECKOTo MpoduIIs :
y4eOHUK Ui CTYJIeHTOB 00pa3zoBarenbHbIX yupexaeHuit CIIO Ha 6a3e ocHOBHOIO 001IeTro
o0pa3oBaHus C MOIy4eHueM cpeaHero odmero oopazoBanus / O. C. I'abpuensn, U. T
OctpoymoB. — 10-e uza. — Mocksa : Akagemus, 2022. — 272 c. — (IIpodeccnonanpaoe
oOpa3oBanue : O01e00pazoBaTeIbHbIE TUCIUILIHNHBI). — TeKCT : HemocpeACTBEHHBIH.

2. Arpoxumus : MeToandeckue ykasanus / coctapurenu M. B. MBanoga, I1.A. ConnatoB. —
noc. Kapasaeso : KI'CXA, 2020. — 42 c. — Tekcr : 25eKTpoHHbIH // JIaHb : 37eKTpOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/171607 (nata oGpareHus:
16.04.2025). — Pexxum qocTyna: JJisi aBTOPH3. TOJIb30BaTEeNeH.

3. Arpoxumus : yuebHO-MeToauueckoe nocooue / U. A. bobpenko, H. B. ['oman, M. A.
CxusipoBa [u ap.]. — Omck : Omckuii 'AY, 2022. — 159 ¢. — ISBN 978-5-907507-45-6. —
Tekcr : anexTpoHHBIN // JIaHb : 31eKTpoHHO-0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/221759 (nara obparienus: 16.04.2025). — Pexxum nocryma: s
aBTOPH3. NIOJIb30BATEIICH.

4. Mawmees, B. B. Arpoxumus : yuebHOo-MeToquueckoe nocodue / B. B. MameeB. — bpsiHck :
bpsuckuit 'AY, 2022. — 70 ¢. — Texkcr : anexkTpoHHbli // JIaHb : 2JIeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/304847 (nata obpamenus: 16.04.2025). —
Pexum noctyna: A aBTOpU3. MOJIb30BaTENEH.



https://znanium.ru/catalog/document?id=447075
https://znanium.ru/catalog/document?id=447143
https://e.lanbook.com/book/171607
https://e.lanbook.com/book/221759
https://e.lanbook.com/book/304847

3.2.3 MeToanueckasi JJureparypa

1. Xumus : METOMYeCKHe MaTepuaibl K 1a00paTopHBIM pabotaM aiis oOydaromuxcs 1 kypca
cnenuansHocTeit CITO 09.02.07 «MHbOopMaOHHBIE CUCTEMBI U pOTpaMMupoBanuey, 10.02.05
«Ob6ecneuenne nHHOPMAIMOHHON OE€30MACHOCTH aBTOMATH3UPOBAHHBIX cUcTeM», 11.02.16
«MoHTaX, TEXHUYECKOE 00CITYKHBAHNUE U PEMOHT 3JIEKTPOHHBIX MPUOOPOB U yCTPOMCTBY,
15.02.17 «MoHTaX, TEXHHUECKOE 00CITy’)KHBaHUE U PEMOHT IIPOMBIIIJICHHOTO 000pYy10BaHHS
(mo otpacisam)», 23.02.07 «Texuuueckoe 00CITy)KMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX
cpenacts», 27.02.07 «YpaBieHne KaueCTBOM IIPOTYKIMH, IPOLIECCOB U YCIYT (II0 OTPACIAM)»,
ouHoi (hopmbl 00yuenus / Ky3bacckuii rocy1apcTBEHHBIN TeXHUYECKU yHUBepcUuTeT uM. T. D.
['op6auena ; Kadenpa Teopun u meTomuku npodeccuoHaIbHOT0 00pa3oBaHus, COCTaBUTEND: B.
3. Cyposas. — Kemeposo : Ky3['TVY, 2024. — 1 daiin (1449 K6). — URL:
http://library.kuzstu.ru/meto.php?n=10752 (nata oopamenwus: 16.04.2025). — Tekcr :
3JIEKTPOHHBIMN.

2. X¥UMHU : METOAUYECKHE MaTepHalIbl K IPAKTUYECKUM 3aHATHSIM U CAMOCTOSITEIbHON paboTe
tst ooygarormxcst 1 kypea criermanbaocTeit CITO 09.02.07 «MabopMaIlimoHHbIE CHCTEMBI H
nporpammupoBanuey, 10.02.05 «Obecneuenne nHpopMalnoOHHONH O€30MacCHOCTH
aBTOMATHU3UPOBAaHHBIX cucTeM», 11.02.16 «MoHTaxX, TEXHUYECKOE 00CIyKUBAHUE U PEMOHT
3JIEKTPOHHBIX TPUOOPOB U yCTpoicTB», 15.02.17 «MoOHTax, TeXHUYECKOE 00CITyKMUBAHUE U
PEMOHT IIPOMBIIITIEHHOTO 000pyAoBaHus (110 oTpaciam)», 23.02.07 «Texnuueckoe
00CITy’)KUBaHUE U PEMOHT aBTOTPAHCIOPTHBIX cpeAcTBY», 27.02.07 «YpaBieHre KayeCTBOM
IPOAYKIIUH, TPOIIECCOB U YCIYT (IO OTpacisiM)», ouHOoM (hopmer oOyuenust / Kyzbacckuii
rocyIapCTBEHHbIN TexHnueckuil yuusepcuteT uM. T. @. 'opbauesa ; Kadeapa reopuu u
METOJMKHU IpodeccnoHanbHOro 00pa3oBanus, cocraButenb: B. 3. Cyposas. — Kemeposo :
Ky3I'TV, 2024. — 1 ¢aiin (844 K6). — URL: http://library.kuzstu.ru/meto.php?n=10755 (nara
obparmenust: 16.04.2025). — TekcT : 37€KTPOHHBIN.

3.2.4 UnTepHeT pecypchl

1. Enunas komnexkuust Lindposeix 06pa3oBaTenbHbIX pecypcoB [DIE€KTPOHHBIN

pecypc]. — Pexxum noctymna: http://school-collection.edu.ru/, cBo60HBIH. — 3ari. ¢ 9kpaHa.

2. Enunoe oKHO 1ocTyna K MHPOPMALMOHHBIM pecypcaMm [ DIeKTPOHHBIH pecypc].

— Pexxum nocryna: http://window.edu.ru/, cBo6ogHbIN. — 3ari. ¢ 3KpaHa.

3. denepanbHblil HEHTP UHDOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

[DnexTponHsIi pecypc]. — Pexxum goctyna: http://fcior.edu.ru/, cBoboaHbIH. — 3ari. ¢ dKpaHa.

4. X¥UMUKH U XUMHS [DIEKTPOHHBIN pecypc] : AKypHal XMMHUKOB-3HTY3UaCTOB. — Pexxum
J0CTyma:


http://library.kuzstu.ru/meto.php?n=10752
http://library.kuzstu.ru/meto.php?n=10755

http://chemistry-chemists.com/, cBo6oaHbI#. — 3ari1. ¢ 9KpaHa.

5. Xumus [DNeKTpOHHBIN pecypc] : ydeOHO-METOIUIYSCKUN KYpHAI Ul YIUTEIICH XUMUU U
ectectBo3Hanus / U3narenbckuii nom «IlepBoe cenTsiOps». — Pexum nocryna:
http://him.1september.ru/,

CBOOOIHBIN. — 3arJI. ¢ 3KpaHa.

6. Xumus B 1IKoJ€ [DIEKTPOHHBIN pecypc] : HAyYHO-TEOPETUUECKUN U METOAMUECKUN Ky pHAIL.

Pexum

noctyna: http://www.hvsh.ru/, cBo0o1HBIH. — 3ari. ¢ FKpaHa.

7. XuMHs ¥ )KU3HB [ DJIEKTPOHHBIA pecypc]| : HaydYHO-TIOMYJISIPHBIN KypHal. — Pexxum noctymna:
http://www.hij.ru/, cBo6oaHBIN. — 3ari. ¢ FKpaHa.

4. Opra"nu3zanus cCaMoOCTOATEJIbHOUH PadoThl 00yYAOIIUXCS

CamocrosTenbHas paboTa 00y4aroIXcsl OCyIECTBIsAETCS B 00beMe, YCTaHOBIEHHOM B pa3jieie
2 HacTosIILEel TPOrpaMMbl JUCIUIUIMHBI (MOYJIS).

J1st caMocTosATENbHON pabOThI 00YYAIOIIMXCS TPEyCMOTPEHBI ClielaIbHble TOMEIIEHUS,
OCHAIlICHHBIC KOMHBIOTepHOfI TEXHUKOM C BO3MOKHOCTBIO IIOOKIKHOYCHUA K HHq)OpMaHHOHHO-
TeJIeKOMMYHUKaIIMOHHOHU ceTH "HMHTepHeT" ¢ oOecnieueHrneM A0CTyIa B AIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTebHy0 cpeny Ky3['TVY.

5. ®oHa OLIEHOYHBIX CpPpEeaACTB AJisl IPOBEACHUA TEKYIIECT0 KOHTPOJIA, HpOMe)KyTOqHOﬁ
aTTeCTalluu oﬁyqammnxcsl o AMCHUIIJIMHE

5.1 HacnopT ¢oHAA OLIEHOYHBIX CPEICTB

dopMa TEeKyIIEro

KOHTPOJIS 3HAaHUH,
3HaHUs, YMEHUS,

N YMEHUH,
MPAKTHYECKUH OIIBIT,
HaumeHoBaHue MPaKTUYECKOTO
Conepxanne  Kon HEO0OXOTUMBIE IS
Nepasznenos OIBITA,
(TeMbl) pa3zena KOMIIETEHUUHU pOPMUPOBAHUS
TUACIUTITUHBI .  HEOOXOIUMBIX IS
COOTBETCTBYIOIIEH
(dbopMupOBaHUS
KOMIIETEHITNH o
COOTBETCTBYIOIIEH
KOMIIETEHIINHU
Tema 1. 01 JIM4HOCTHEIE Y CTHBIA NN
Heopraunueckas ’ €3YJIbTaThl: MUCHMEHHBIN
Pasnen 1. XI/IME;I Tema 2 OK02, OK i ompoc
O6mas XuMus " 03, OK 04, poc.
Oprannueckas OK 07 -['oTOBHOCTE K [IpakTnueckue

XUMUA CaMOpPa3BUTUILO, pa6OTLI.



camocTosiTeibHOCTH  JlabopaTopHbie
171 paboTHI.
CaMOOIIPEICIICHUIO; -

Hannaune motuBanuu

K OOYUYCHHIO U

JTMYHOCTHOMY

pa3BUTHIO.

MeranpeameTHble
pe3yJIbTaTHhI:

-OCBOCHHEIC
o0yJaronuMucs
MEXIPEIMETHBIC
[TOHATHS U
YHUBEpCATbHBIC
yueOHBIC JCHCTBUS
(perynsiTUBHBIE,
[103HABaTEJILHBIE,
KOMMYHHKATHBHBIC)

-CIIOCOOHOCTD X
HCIIOJIb30BAHMS B
MMO3HAaBATCILHON 1
COLIMAIbHON
IPAKTHKE;

-TOTOBHOCTb K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO U
OCYIIECTBIIEHUIO
yueOHOi
NeSITeNIbHOCTH,
OpraHu3aIu
y4eOHOTo
COTPYJHUYECTBA C
rearornyecKuMu
pabOTHUKAMU U
CBEPCTHHKAMH, K
YUYacTHIO B
MTOCTPOCHUH
VHIMBUyaIbHON
o0OpazoBarenbHON
TPAaeKTOPUHU

[IpenmerHBIE
pe3yJIbTaThI:

c(hOpMUPOBAHHOCTH
YMEHUH MJIaHUPOBATh
M BEITIOJTHATE
XUMHUYECKUI



JKCIIEPUMEHT B
COOTBETCTBHUH C
MIPaBWJIAMU TEXHUKH
0€30MaCHOCTH TIPU
oOparieHuu ¢
BEIICCTBAMH U
1a00paTOPHBIM
000opyI0BaHUEM;
MPE/ICTABIATh
pe3yIbTaThI
XUMHUYECKOTO
HKCIICPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIUX
peakiuii u
(dhopMyTHpOBATH
BBIBOIBI HA OCHOBE
ATUX PE3yJILTATOB;

c(hOpMUPOBAHHOCTh
YMEHUS
aHAIM3UPOBATh
XUMHAYECKYIO
nHdopmaruto,
[0JTy4aeMyIo U3
pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoM
UH(pOpPMaIINH, CETh
WnTepHer u napyrue);

CpopMUpOBaHHOCTH
YMEHUU BBISBIIATH
XapaKkTepHbIe
MPU3HAKU U
B3alMOCBS3b
V3YUYEHHBIX MTOHATUH,
MIPUMEHSATH
COOTBETCTBYIOILINE
TOHSATHUS TIPU
OMMUCAHUU CTPOEHUS
U CBOWCTB
HEOPraHUYECKHUX U
OpPraHUYECKUX
BELIECTB U UX
MIpEBPAICHMI;
BBISIBIIATD
B3alMOCBS3b
XUMUYECKUX 3HAHUU
C TIOHATHUSIMHU U
MpeACTaBICHUSIMU

JIPYTUX



CCTCCTBCHHOHAYYHBIX
MPEIMETOB;

CdopmupoBaHHOCTH
IIPEACTABICHUM: O
XUMHYECKON
COCTABJISIIOLIEN
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POITU
XUMHH B IO3HAaHUU
SIBJICHUM IIPUPOJBL, B
dhopmMupoBaHUHU
MBIIIIJICHUS 1
KyJbTYpPbI JINYHOCTH,
ee QyHKIIMOHATBHOMN
IrPaMOTHOCTH,
HEOOXOAMMOM ISt
peleHus
MPAKTHYECKHX 3a71a4
1 DKOJIOTHYECKHU
000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U
MIPUPOJIHOM CpEJIE;

c(hOpPMHUPOBAHHOCTH
YMEHHH coOII01aTh
MpaBuJia
9KOJIOTMYECKH
11e71eco00pa3Horo
MIOBE/ICHUS B OBITY U
TPYI0BOM
JeSATEIbHOCTH B
LEJISIX COXPaHEHUSI
CBOETO 370POBbsI U
OKpYKaroIein
IPUPOTHOUN Cpebl;
YAUTHIBATh
OIIACHOCTb
BO3JECHMCTBUS HA
YKUBBIE OpPraHU3MBbI
OTpeieICeHHBIX
BEILIECTB, TOHUMAs
CMBICJI TTOKa3aTens
IIpeAeIIbHON
JIOITyCTUMOM
KOHIICHTPALINH;

5.2 TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MaTePUAJIbI



5.2.1 OueHo4YHbIE CpeCTBA NP TeKYlIeM KOHTPOJIe

Texyuuii KOHTPOJIb OyJIET 3aKJIIOYAThCA B ONIPOCE 0OYYAOLIUXCS 10 KOHTPOJIBHBIM BOIIPOCaM
TUCHUTUTMHBL "XuMus'", TpoBepKe NPAaKTUYECKUX paboT U OTYETOB 10 JTaOOPaTOPHBIM paboTaM.

Ilpumepnbolit nepeuens KOHMPOIbHHIX 6ONPOCOE.
1. CocTaBUTh JIEKTPOHHYIO U JIEKTPOHHO-TpapuuecKyto (GopMyJibl aTOMa 3JIEMEHTa C
NOPSKOBBIM HOMEPOM 21. YKa3aTh BaJIEHTHbIE MEKTPOHBL. K KakoMy ceMelCTBY OTHOCUTCS

3JIEMEHT?

2. Hancats 251eKTpOHHBIE (OPMYIIBI HOHOB Sn2+ 1 S2 . DJIEKTPOHHBIM KOH(DUIYpaLMsIM
KaKUX HEHTPaIbHBIX aTOMOB COOTBETCTBYIOT 3TH (DOPMYITBI?

3. Yka3zarp Tun xumudeckoil cBsa3u B mosiekysax H2 , 12, HI, Nal. [IpuBectu cxemy
MIEPEKPBIBAHUS JJIEKTPOHHBIX 00JIAaKOB M HAMPABJICHUE CMEIICHUS YJICKTPOHHOU TIOTHOCTH.

4. IonGepute KaTOTHOE M aHOTHOE TIOKPBITHUS IS KOOanmbTa. OOBsCHUTE CBOW BBIOOD.
5. [laiiTe onpeneneHne KOppO3unu METAILIOB.

6. OCHOBHBIE BH/JIbl KOPPO3UH METAILIOB.

7. OT KakuX (aKTOPOB 3aBUCUT CKOPOCTb KOPPO3UU METAILJIOB.

8. IIpuBenuTe npuMep MeTayia, CHOCOOHOIO TaCCUBUPOBATHCS.

9. Metoabl 60pb0BI C KOPPO3UEH METAJIIOB.

10. B yeM oTiiMune KaTOAHBIX U AHOJHBIX METATUYECKUX TTOKPBITUM.

11. JlernpoBanue MeTaILIOB.

12. UurubupoBaHue KOppo3uu.

13. JlaiiTe onpenenacHue 3IEKTPOIN3a pacCTBOPOB.

14. Ykaxure, Kakue IPOLECCH TPOTEKAIOT HAa KaTOJIE U aHOJE, KaK OHU 3apsKCHBI.
15. Yro Takoe nonsapuzanus. [loTeHnInan pa3noxeHus U MepeHanpsikKeHusl.

[pu npoBeeHNH OMpoca KaXI0My o0y4aromiemMycs OyIeT 3a1aHo 3 BOIIpOca Ha KOTOPbIC OHH
JIOJDKHBI JIATh OTBETHI.

Kpurepun oneHrBaHus:
- 90-100 GanoB — Mpu MPAaBUIHLHOM H ITOJTHOM OTBETE Ha TPH BOIIPOCA;

- 8089 6aymioB — pH MPaBUIIFHOM M TTOJTHOM OTBETE Ha J[Ba BOIIPOCA;



- 60—79 6annoB — npu NPaBUILHOM U HENOJHOM OTBETE Ha JBa WM MPABUILHOM U MOJHOM
OTBETE Ha OJIMH U3 BOMPOCOB M YACTUYHOM OTBETE HAa OCTAJIbHBIC,

- 0-59 6annoB — npu NpPaBUILHOM M HEMIOJHOM OTBETE TOJIBKO HA OJUH U3 BOIIPOCOB, IIPH
OTCYTCTBUU NPaBUIIbHBIX OTBETOB HA BOIPOCHI.

[Ixana oreHuBaHusg

Komnuectso 6ayu1os0-5960-79/80-89/90-100
[Ikana onenuBauusa 2 3 4 5

Jlabopamopuwie pabomeul.

JlaGopaTopHble paOOTHI IPUBEICHBI B METOIMIECKUX YKa3aHUSIX K Ja00OpaTOpHBIM paboTam 1mo
JUCLUILINHE «XHUMUS».

[To nabopaTtopHbIM paboTaM MpECTaBISIETCS OTUET
OTyYeT NOMKEH CONEPKATh:

1. HazBanue paOoThl.

2. llenp mabopatopHO# pabOTHI.

3. 3amuch JaHHBIX OMEBITA.

4. YpaBHEHHS MPOTEKAIOMINX XUMUUECKUX PEaKIIUH.
5. OcHOBHBIE pacyeTHbIE (POPMYIIBI.

6. 'paduku, TabauILBI - €cau TpedyeTcs Mo 3aJaHHIO.
7. HabGmroeHus ¥ BHIBOJIBI.

Kputepuu onieHuBanus:

- 90-100 GanyoB - MpH BHIIOJIHEHNUH BCEX IIYHKTOB B MIOJHOM 00bEMeE, Oe3 OIMO0K; clieaHbl
NIPaBUJIHHBIE BHIBOJIBL;

- 80—-89 GamtoB - IpH BBHITOJIHEHWH BCEX MTYHKTOB B MTOJTHOM 00BhEME, HO JIOTYIICHBI
HE3HAUUTeNIbHbIE OIMOKY B pacueTax He BIUSIOIINE Ha BBIBO/;

- 60—79 GamnoB - IpH BHITOJIHEHHH BCEX MYHKTOB B MOJTHOM 00BhEME, HO B pacueTax JIOMyIICHBI
OLIMOKH, BIMSIONINE HA BBIBOJ;

- 0-59 GansnoB - npu 0opMIIEHUH pa3/IeNoB B HEMOJIHOM 00BEME.

IIIxana oneHUBaHUA



Komnuectso 0aiutos0-59/60-7980-89/90-100
IlIkana onesuBanus 2 3 4 5

[Tpumepsl MpakTHYECKUX padboT
Tema : Knaccbl HEOpraHM4eCKUX COCIMHEHUM.

1)Ha3oBuTe coeiMHEHUs U ONIPENIEIUTE KJIacC HEOPIraHNYECKUX BEILECTB:
Zn(NO3)2, AI(OH)3 , Na20, H2SO4 , Na[AI(OH)4 (H20)2 ], NaHSO4 , CO2 , CrOHSO4 ,
K3AsO4, (NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 ], P205, Ca(HCO3 )2, Na3 [Co(CN)6
]
2)Hanummute MOHHO-MOJIEKYJIIPHOE YPAaBHEHHUE PEAKIIHil:
Pb(NO3 )2 + KI —
HCl + Na2CO3 —
3) 3. Hanumute ypaBHEHUs NpeBpaIIeHUil:

Na20 — NaOH — Na2S04

Mg — MgS04 — Mg(OH)2

Fe — Fe203 — FeCl3
BaO — BaCl2 — Ba(NO3 )2
Ca — CaCl2 — Ca(OH)2

Tema OKHCIMTEIBHO - BOCCTAHOBHTEIbLHBIC pcaKknuun

1. CocraBbTe 2JI€KTPOHHBIE YPABHEHUSI U NTO10epUTE KOIPPHUIIMEHTH HOHHO-3JIEKTPOHHBIM
METOJIOM B pEaKLUU:

KCIO3 + MnSO4 + KOH — K2MnO4 + KCI + H20
Cd + KMnO4 + H2SO4 — CdS0O4 + MnS0O4 + K2SO4 + H20

2. OmnpenenuTe METOAOM DJIEKTPOHHOTO OanaHca KOA(PPHUIIMEHTH B YPAaBHEHUSX
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU:

Zn + H2SO4(xonn) = ZnSO4 + SO2 + H20

3. 3. Kakoii MOH BBHINIOTHSET POJIb OKUCIIUTENSI, BOCCTAHOBUTEJS B BBIIIE YKa3aHHBIX
peakuuax?

Kpurepuu onieHuBaHus:



-90-100 6amioB - TP MPAaBUILHOM PEIICHUHU TPEX 3aJIaHUI;
- 80—-89 GauioB - IpU NPaBUIIPHOM PEIICHUH JBYX M HETIOJHOM PEIICHHH TPETHETO 3a/laHus,

- 60—79 6anna - npu NTPaBUJILHOM PELICHUH OJHOTO M HETIOJIHOM PEIIeHUH BTOPOTO U TPETHETO
3a/1aHUS;

- 0-59 Oanna - IIpH IIPaBUIJIIBHOM PCUICHUHN TOJIBKO OAHOI'O 3aJaHW WJIW IIPHU OTCYTCTBHUU
IMMPaBUJIbHOI'O PCIICHHMA HA BCC 3alaHUA

[Ixama onieHnBaHus

Komnuectso 0aiutos 0-59/60-7980-89/90-100
[Ikana onenuBauusa 2 3 4 5

5.2.2 OueHo4HbIe CPeACTBA MPH MPOMEKYTOUYHOM aTTecTALMU

[TpoMexyTouHas aTTecTalus 00yJaroIMUXCs Mo JUCHUILTUHE "XuMus'" sBiseTcs 00s3aTeNIbHOM.
DopMoii MPOMEKYTOTHOH aTTecTaluu ABiseTcs TuddepeHIMpPOBaHHBIN 3a4eT, B IPOIIECCE
KOTOpOT0 omnpeensiercs chopMUPOBAaHHOCTH 0003HAUYEHHBIX B pabouel mporpamme
KOMIIETEHIIUH.

Bomnpocs! k tuddhepennmpoBaHHOMY 3a4eTy

1. [Tepuoanueckas cuctema snemenToB J.1. Menneneera. [lepuoauyeckuii 3akoH. CTpykTypa
nepuoanyeckoit cucremMsl. [lepuoasl. ['pynmel. [lepuoanyeckoe n3MeHeHUE CBOMCTB AJIEMEHTOB

1 COSIMHEHUN: KHCIIOTHO-OCHOBHBIX H OKHCIUTEIbHO-BOCCTAHOBUTEIbHEIX.

2. Knaccel Heoprannueckux coequHeHui. IIpocTeie u crnoxxnble Bemectsa. Okcuapl. OCHOBHEIE,
KHUCJIOTHBIE U aM(oTepHble ruapokcuabl. Comu.

3. Tunsl XUMUYECKUX CBSI3EH.

4. Xumnueckas knHeTuka. CKOpOCTh XUMUUYECKON pEaKIUu.

5. 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peakiuu ot Temneparypsl. [IpaBuio Bant-T'odda.
6. @axkTOpHIl, BIUAIOUINE HAa CMEIIEHNE XUMHUUYeCKOro paBHOoBecus. [Ipunnun Jle-Illarense.

7. XuMu4eckasi TEpMOJANHAMHUKA. TepMOaIuHAMUYECKHE ITapaMeTphl. XapaKTepUCTUUECKHE
(YHKIIHUU COCTOSHUS.

8. lucnepcHble cucteMbl. OMynbcun. Cycnensun. KoionHeie pacTBOpSI.

9. 3J'ICKTpOJII/ITI/I‘-ICCKa$I Jucconranusa BOObI. Honnoe MMPOU3BCACHUC BOIBI. BO,[[OpOI[HBIﬁ n
FI/I)IPOKCI/IJ'IBHI)II\/’I moka3arenn. KiclIoTHO-OCHOBHEIC HWHAUKATOPHI.

10. OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC pCaKkuu. Crenenb okuciieHus. BoccranoBurenu u
okuciuTend. OKHCIIEHNe H BOCCTaHOBJICHUE.



11. Metamsl. [TonoxkeHre METAIIJIOB B IEPHOINYECKON CUCTEME U OCOOCHHOCTH CTPOEHUS UX
aTomoB. O0111e crocoObl MOTyYEHHsI METALIOB.

12. Koppo3zus metawioB. [lonstue koppozun. XumMmuueckasi KOppo3usi. DINEKTPOXUMUUYECKAS
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

13. Hemeramibl. [Tonoxxenue HemeTtamwios B [lepuoandeckoil cucreme, 0COOCHHOCTH CTPOCHHS
UX aTOMOB. DJIEKTPOOTPULIATEIIBHOCTh. XUMUYECKUE CBOMCTBA HEMETAIIIIOB.

14. s-Dnementsl. Bomopoa. Boga. Dnementst IA-rpynmsl. [llenounsie meramisl. [Ipupoanbie
COEIMHEHUS HaTpUs U Kayus, ux 3HaueHue. JneMeHTsl [IA-rpynmnel. Kanenuii, ero nonyuenue,
dbuznyecKkue 1 XuMUYECKHe CBONCTBA.

15. p-DnemenTtsl. Antomunuid. ['anorensl. ['anorens! B npupoje. buosornueckas posib
raJIOr€HOB. DJIEeMEHThl V A-Tpynibl.

16. d-DnemenThl. Meb, IUHK, XPOM, XKeJIe30, MapraHell Kak MPOCThIC BELIECTBA, NX (PH3HMYCCKHE
U XMMHUYECKUE CBOMCTBA.

17. Teopus cTpoeHus opranndeckux coequnenuii A. M. bytieposa. CTpoeHue atoma yriepo/ia.
DNeKTpOHHOE 00JIaKo U OpOUTab, S- U P-OpOUTAIIH.

18. Knnaccuduxarnus opranndeckux coenunenuii. Homenknarypa IUPAC: npuniumns
o0pa3oBaHMs Ha3BaHUH, CTAPIINHCTBO (PYHKIIMOHAIBHBIX TPYIII, HX 0003HaUEHUE B IpeduKcax
u cy(dukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

19. T'omonorudeckuii psja aakanoB. [Tonstue 06 yrneBogopogax. HomeHkiiatypa alkaHoB u
AJKWIbHBIX 3aMecTUTeNe. PU3NYECKHE CBOMCTBA AJIKAHOB. AJIKAHbI B IPUPOAE. XUMHUUYECKUE
CBOMCTBA aJIKaHOB.

20. IIpomblIliuIeHHBIE CITOCOOBI MTOJIYUYEHUS ATKAHOB: MOTYYEHHE U3 MPUPOAHBIX HCTOUHUKOB,
KPEKUHT NapaprHOB, MOJyYeHHEe CHHTETUYECKOT0 OeH3MHa, Ta3u(uKanus yris, THAPUPOBaHHE
AJIKaHOB.

21. 'omonoruyeckuii psij aKuHOB. M30Mepust MexXKIaccoBasi, yriepoHOTO CKeTeTa,
MOJIOKEHUSI KPaTHOM CBsA3M. Peakuus 3eMHCKOTO.

22. IlpuMeHeHune alleTUIIEHOBBIX yrieBonopoaos. ITonmuBuannanerar. Ilonyuenue ankuHoB.
[TonrydeHue arieTunieHa MUPOJIN30M METaHA U KapOUIHBIM METOJIOM.

23. 'omonoru4eckuil psa ankuHoB. Muecknii psa apeHoB. beH30u kak IpeacTaBUTENb apEHOB.
Pa3Butue npencraBieHu 0 CTpOeHUH OEH30I1a.

24. Xumnueckue cBoiicTBa apeHoB. [Ipumepbl peakinii 21eKTpOPHIBHOIO 3aMEIICHHUS
JIOreHUPOBaHMS, AKUIMpOoBaHus (katanuzaropsl Ppunens—~Kpadrca), HuTpoBaHu4,

cynbhupoBanus. Peakunu ruipupoBaHus U MPUCOESTUHEHHS XJI0pa K OeH30ITy.

25. Hed1b. PexTudukanus HedpTH, OCHOBHBIE (PpaKINK €€ pa3AeNeHus], UX HUCIIOIb30BaHHE.
Bropuunas nepepabotka HerenpoaykToB. KpekuHr HeTenpoayKToB.

26. Pudopmunr HedrenpoaykTos. KauectBo aBToMOOMIBHOTO TOMIMBA. OKTaHOBOE YHCIIO.



27. IlpupoaHblil ¥ MOy THBIA HEPTAHOM ra3el. CpaBHEHHE COCTaBa MPUPOIHOTO U MTOMYTHOTO
ra3oB, UX MPAKTUYECKOE UCIOIb30BAHHUE.

28. Kamennslii yrosib. OCHOBHBIE HAIIPaBJIEHMSI UCII0JIb30BAHUSI KAMEHHOTO yIuisd. KokcoBanue
KaMEHHOTO YIUIsl, BaKHEHILNE IIPOAYKTHI 3TOT0 Mpoliecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa,
HaJCMOJIbHAs BOJA.

29. Crpoenue u knaccupukanus cnuptoB. Kiaccudukanys CnupToB 1O THITY YTTIEBOJIOPOTHOTO
pajuKana, Yucily TAPOKCUIIBHBIX IPYIIT U TUIYy aTOMa YIJIEpO/ia, CBSI3aHHOT'O ¢ TMIPOKCUIIBHOM
IPYIIION.

30. PeakiimonHas cnocOOHOCTh MPEEIbHBIX OTHOATOMHBIX CIUPTOB. CpaBHEHHE KUCIOTHO-
OCHOBHBIX CBOMCTB OpPraHUYECKHX U HEOPTraHUYECKUX COeTUHEHU, coaepkamux OH-rpynmy:
KHCJIOT, OCHOBaHUH, aM()OTEPHBIX COeIMHEHUN (BOJbI, CITUPTOB).

31. CriocoOnl MMOJIy4YCHHUS CIIUPTOB. Fanonm raJorc¢HaJIKaHOB. Fnz[paTauHﬂ AJIKCHOB, yCJIOBUA
€C IPOBCACHMUA. OTIIGJII)HI)IG MNpEaACTAaBUTCIIN AJIKaAHOJIOB.

32. MHoroaToMHbIe criupThl. MI30Mepusi 1 HOMEHKJIaTypa NpeACcTaBUTENEH IByX- U
TPEXaTOMHBIX CIIUPTOB.

33. deHoII. DICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE (PeHOIIa.

34. I'omoJiornuecKue pAabI AJIBACTHAOB U KETOHOB. Ilonstue o Kap6OHI/IJII)HbIX COCAUHCHUAX.
QHGKTpOHHOC CTPOCHUC Kap6OHI/IJ'IBHOI‘/‘I TpYUIIbL. XHUMHUYECKHE CBOMCTBA AJIbACTUA0B U KCTOHOB.

35. Anpaerusl U KeTOHBI B pupoe (3dupHbie Macna, pepomonsl). [lonydenne kapOOHUIBHBIX
COCIMHEHU I OKUCJICHHEM CIUPTOB, THApPATAlUEH aJJKUHOB, OKUCIEHUEM yTJIEBOJOPOIOB.
OtnenbHbIE PEACTAaBUTENH AJIbIETUI0B U KETOHOB.

36. 'oMosioruveckuii psiji mpeaeTbHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KUCTOT. [loHsATHE O
KapOOHOBBIX KUCJIOTaX U UX Kiaccuukanus. XMMHUECKHe CBOICTBA KApOOHOBBIX KHCIIOT.

37. Crioco0Obl MoMy4eHus CI0XKHBIX 3GUPOB. Kupbl Kak coxkHbIe 3(DUPHI TIULEPUHA.
Kap6oHOBBIE KMCTIOTHI, BXOASIIUE B COCTaB )XUPOoB. Cosiu KapOOHOBBIX KUCIOT. Mbla.

38. IlonsTue 06 yriesogax. Knaccuduxamus yriesonos. MoHo-, T1- U oJMcaxapuibl,
IpEeCTaBUTENN KaXKI0U IPYIIBI yIiIeBO0B. MOHOCaxapuabl.

39. Ctpoenue U XMMHYECKHE CBOICTBA caxapo3bl. JIakTo3a 1 ManbTO3a Kak M30MEpPHI Caxapo3bl.
CrpoeHne MOJIEKyJIbl Kpaxmalia, aMuiI03a 1 aMUJIONEeKTHH. [ JIMKOreH.

40. I'moxo3a, cTpoeHue ee MoJIeKyJbl U pusnueckue cBoiicta. Tayromepus. [lentossl. Puboza
U J1e30KCUpU003a KaK IPEACTaBUTENH AIbJA0IEHTO3.

41. Knaccuduxkanus u usomepust amuHoB. [lonstue o0 amunax. [lepBuunbie, BropuyHbe U
TPETUUYHBIE aMUHBIL. AHWINHOBBIE KpacuTesd. IIoHATHE O CHHTETHYECKUX BOJIOKHAX.

42. ITonnamMuIbl ¥ TOJIMAMUIHBIE CHHTETUYECKHUE BOJIOKHA. [[puMeHeHne 1 moJly4eHne aMUHOB.
ITonyuyenue aMHUHOB.



43. AMuHOKHUCIOTHL. [IoHATHE 00 aMUHOKHCIIOTAX, UX KiIaccupukamus u ctpoeHue. OnTudeckas
MU30MEpUs 0-AMUHOKUCIIOT.

44. benku. benku xak npupoasslie nonuMmepsl. HyknenHoBble kucinoTsl. HykiienHOBBIE KUCIOTHI
KaK IIPUPOJHBIE TIOJUMEDHI.

45. ®epmentsl. [lonarue o pepmMeHTax Kak 0 OMOJOTHUYECKHUX KaTaln3aTopax 0eIKoBOH
npupoisl. OCOOEHHOCTH CTPOSHUS U CBOMCTB B CPAaBHEHUH C HEOPTaHUYECKUMU
KaTaJnu3aTopaMu.

46. Butamunsl. [lonstre o Butamunax. Mx knaccudukanus u o6o3nauenue. Hopma
notpebieHus: BATaMuHOB. BosopactBopumele (Ha npumMepe ButamuHoB C, rpynnsl B u P) n
KUpOpacTBOpUMBbIE (Ha mpuMepe BuTaMuHOB A, D 1 E).

47. FOpMOHI)I. IlonsTue o ropMOHax Kak OMOJOrHYSCKU aKTHBHBIX BCIICCTBAX, BBIITOJIHAOIINX
OHAOKPUHHYIO PETYJISAIUIO ) KUSHCACATCIBHOCTU OPraHu3MOB.

48. X¥MHs ¥ IPOU3BOICTBO. XMMUYECKAs IPOMBIIIIEHHOCTh U XUMUYECKUE TEXHOJIOTUU.
XUMUS B CEIBCKOM XO35IMCTBE. XMMH3ALMS CEITbCKOTO X034MCTBA U €€ HalpaBJICHUS.

49. Xumus u sxonorusi. XUMHUYECKOE 3arpsi3HEHUE OKpykarolen cpenpl. Oxpana rugpochepsl
OT XUMHUYECKOTO 3arpsi3HEHUS.

50. Xumus v MOBCeHEBHAS KU3Hb YeoBeKa. JlomamHssa anTeka. Moromnme 1 YuCTSIIIe
cpenctBa. CpencrBa 60pbOBI ¢ OBITOBEIMH HACEKOMBIMH.

Kpurepuu onieHuBaHus OTBETa IO BONIPOCAM:
- 100 6as1oB - pu NpaBUILHOM U IIOJTHOM OTBETE Ha TPU BOIIPOCA;

- 80-99 GaioB - Mpu MPAaBUILHOM H ITOJTHOM OTBETE Ha JIBa BONIPOCA M MTPABUILHOM, HO HE
IIOJTHOM OTBETE€ Ha JIpYTroil U3 BOIPOCOB;

- 60-79 Ganna - IIpH MIPaBHUIJIIBHOM U IMOJIHOM OTBETC HAa OJIUH BOIIPOC WJINK IIPAaBUJIIbHOM U
HCIIOJIHOM OTBCETC HaA /IBa BOIIPOCA,

- 0-59 Gamna - IIpU MPpaBUIIBHOM U HCIIOJTHOM OTBCTEC TOJIBKO Ha OAWH U3 BOIIPOCOB WJIA IIPU
OTCYTCTBUH NIPAaBUJIbHBIX OTBETOB HA BOIIPOCHI.

Kputepun ouenku 3a nudepeHmpoBaHHbIN 3a4eT

bamer Onienka TpeGoBanus K 3HAHUSIM

O1neHKa «OTIIMYHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH INIyOOKO U
[IPOYHO YCBOWJI POTPaMMHBIN MaTepuall, HCUEPIBIBAOILE,
IIOCJIEZ0BATENBHO, YETKO U JIOTHYECKU CTPOMHO €r0 U3J1araer,

90- YMEET TECHO YBS3bIBATH TEOPUIO C MPAKTHUKOM, CBOOOHO

100 OtinyHO CIpaBIIAETCA C 3a1a9aMH, BONPOCaMH H IPYTHMH BHJGMH
[IPUMEHEHHNS 3HAHNUM, IPUYEM HE 3aTPYJHAETCS C OTBETOM IIPH
BUJIOM3MEHEHNH 3a/1aHUM, UCIIOJIb3YET B OTBETE MaTEpHall
Pa3IMYHON JTUTEPaTyphl, MPaBIUILHO OOOCHOBBIBAET IPUHSITOE
HECTaH/IapTHOE PELICHKE, BIaIEeET Pa3HOCTOPOHHUMH HaBbIKaMU



1 IprEMaMU BBITIOJIHCHUA TPAKTUYICCKUX 3aJiaY IO
dhopmupoBannio 00mENPoPeCcCHOHATBHBIX KOMIETEHITUH.

O1eHKa «XOPOII0» BBICTABISACTCS CTYJCHTY, KOTOPBII

JIEMOHCTPHUPYET MPOYHBIC TEOPETUUCCKUE 3HAHUS, BIIAJICET

TEPMUHOJIOTHEH, /IeTaeT apryMEHTUPOBAHHBIE BHIBOJIBI U
80-89 Xopormio 000011IeHHS, TPUBOJIUT MIPUMEPHI, TOKA3bIBAET CBOOOHOE
BJIaJICHHE PEYbIO, HO IIPH STOM JIeJIaeT HECYIECTBEHHbIE
OIIMOKH, KOTOPBIE OBICTPO UCIPABIISET CAMOCTOSTEIILHO I TIPU
HE3HAYNTEIIbHONW KOPPEKIIMH PENOIaBATEIIEM.
Onenka "yJ0BJIE€TBOPUTENBHO" BBICTABIISIETCS CTYIEHTY,
KOTOPBII IEMOHCTPUPYET HETITYOOKHE TEOPETUICCKUE 3HAHMUS,
pOSBIISIET c1abo chopMUpOBaHHBIC HABBIKM aHAIHM3a SABICHUNA U
POIIECCOB, HEJIOCTATOYHOE YMEHHE JeJIaTh apryMEHTHPOBAHHBIC
BBIBOZIBI M IPUBOMTH IPUMEPHI, TOKA3bIBAET HE JOCTATOYHO
CcBOOOTHOE BJIAJICHUE PEUbI0, TEPMUHOJIOTHEH, JIOTHYHOCTBIO U
MI0CJIEIOBATEIBHOCTHIO U3JIOKEHHS, AETaeT OUIHMOKH, KOTOpPhIE
MOYKET UCIPABUTH TOJIBKO MPH KOPPEKLUH MPETIOaBATEIIEM.

60-79 'Y noBneTBOPUTEIHHO

O1neHKa «HEeyAOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY,
KOTOPBIA HE 3HAET 3HAYUTEIbHONW YaCTH IPOrPaMMHOIO
MaTepHana, HEYyBEPEHHO OTBEYAET, JOIIyCKACT CEPhE3HBIC
OLIMOKH, HE UMEET MPEJCTABICHUN 10 METOAUKE BbINOJIHEHUS
npakTU4ecKkoil paboTsl. Kak nmpasuiio, oneHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYJE€HTaM, KOTOPbIE HE
MOTYT MPOJIOJKUTH 00y4deHHEe 0€3 JOTOHUTEIBHBIX 3aHATHIH 110
JAHHOW JUCLMILINHE.

0-59 HeynoBieTBOpUTEIHEHO

5.2.3 MeTtoau4eckue MaTepuaJbl, ONpeaeIsionue NpoueIypbl OLeHNBAHUS 3HAHUI,
YMEHHUi, IPAKTHYECKOI'0 OIbITA AeATeJIbHOCTH, XapaKTepu3yloLue 3Tanbl GopMupoBaHus
KOMITeTeH I M

ITopsinok opraHu3anuu NpoOBeIeHUs] TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTeCTAluH
npeacrasieH B [1o10:xeHNH 0 IPOBEICHUH TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOM
aTTrecTanuu 00y4alImXxcsi, OCBANBAIOIINX 00pa3oBaTe/IbHbIe IPOIPAMMBbI CPEIHETr0
npogeccuonaibHoro oopazosanus B KysI'TY (Mn 06/-10).

6. Unble cBeeHus M (MJIM) MaTepUAJIbI

[Tpu ocymecTBiIeHNH 00pa30BaTENBLHOTO MpOoIlecca MPUMEHSFOTCS CIEAYIOUE
o0Opa3oBaTenbHbIC

TCXHOJIOTHH:
- TpaAUIUOHHAA C UCIIOJIB30BAHUCM COBPECMECHHBIX TCXHUYCCKUX CPCACTB;

- MHTCPAKTUBHAA
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