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1. O6mas xapakTepucTuka padoueii NporpaMMbl JMCUUILTAHBI
1.1 MecTo AUCHMILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

VYyeOHast JUCHUIUIMHA « XUMUSD) SIBIISETCS 00s13aTeIbHOM YacThO IPEIMETHOM

obnactu «EcTtecTBeHHbIE HayKW» OCHOBHON 00pa30BaTesIbHOM MPOrpaMMbl B COOTBETCTBHUH C
®I'OC no cneunansHoctu 27.02.07 «YipaBiieHnEe Ka4€CTBOM IIPOAYKIIMH, ITPOLIECCOB U YCIIyT
(1o oTpacisaM).

VYuyeOHast TUCUUIUIMHA « XUMHsD oOecriednBaeT (OpMUPOBAHUE OOIUX KOMIIETEHIIMH MO BCEM
Bugam nearenbHoctd GI'OC no cnenumanbHocT 27.02.07 «YnpaBieHre KauecTBOM MPOIYKLUH,
HPOLIECCOB U YCIYT (IO OTPACIISIM)».

1.2 Hesb u njiaHupyemblie pe3y/ibTaThbl 0CBOCHUS JMCHUIIMHbI, COOTHECEHHBbIE C
IVIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

OcBoecHue JAUCHUIIJIMHBI HAITPABJICHO Ha (l)OpMI/IpOBaHI/ICI

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH Cpesibl, pecypcocOepeKeHuIo,
IPUMEHSATh 3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHLUIIBI OEpeXIMBOr0 IPOU3BO/ICTBA,

3¢ PEKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYALIUSIX

JIMuHOCTHBIE pe3yJIbTaThl: HATMYUE MOTUBALIMYU K OOYYEHHUIO U IMYHOCTHOMY Pa3BUTHIO;
LIEJICHAPABJIEHHOE PAa3BUTHE BHYTPEHHEN MMO3ULMHU JUYHOCTU Ha OCHOBE IyXOBHO-
HPaBCTBEHHbIX

LeHHOCTeN HapoaoB Pocculickon Penepanyv, ICTOPUUECKUX U HALIMOHAJILHO-
KYJIBTYPHBIX TPaJULINH,

q)OpMHpOBaHI/IC CHUCTCMBI 3HAYUMBIX ICHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYIILIUOHHOTO

MHPOBO33pPCHUS, IIPABOCO3HAHUS, DKOJIOTHUECKOM KYJbTYPBHI, CHOCOOHOCTH CTaBHUTh neaun
U CTPOUTD

KHN3HCHHBIC ITJIaHBI

MeramnpeamMeTHble pe3yIbTaThl: OCBOCHHbBIE 00YYAIOLMMHCS MEXITPEIMETHbIE TOHATHUS U
YHUBEpPCaJIbHbIE yueOHbIE AEMCTBUS (PETYIATUBHBIE, I03HABATENbHBIE,
KOMMYHUKATHBHBIE)

CTIIOCOOHOCTh UX MCIIOJIB30BAHUS B TIO3HABATEIILHOW U COIIMATIBHOMN MPAKTHKE;

OBJIaJICHUE HAaBbIKaMH y4eOHO-HMCCIIEeI0BATENbCKOM, TPOEKTHON M COLMATIbHOM
JeSITeTTbHOCTH

[TpenmeTHbIe pe3ynbTaThl: CHOPMHUPOBAHHOCTH YMEHHUH COOIIONATh MpaBuUiia
HKOJIOTHUECKU

11eJ1ecO00pa3HOTr0 OBEICHUS B OBITY U TPYAOBON JAEATEIBHOCTH B IIESAX COXPAHEHHS
CBOETO 3/10POBbSI

U OKpY>KaroIllel MPUPOIHOM Cpebl; yUUTHIBATH OMIACHOCTh BO3AECUCTBUS HA )KHUBBIE
OpraHU3MBbI

OIIPEEIIEHHBIX BEIIECTB, IOHUMAsl CMBICI MIOKA3aTells IPEIEIbHON JOITyCTUMOMN
KOHIEHTpaluu

OK 1 BeiOupats criocoOs! perieHus 3a1a4 npodecCuoHaIbHON AeITeTbHOCTH
HNPUMEHUTEIBHO K PA3INYHBIM KOHTEKCTaM

JImuHOCTHBIE pe3yNbTaThl: [ OTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIEHOCTH H
CaMOOTIPEICIICHHIO;

Hannune motuBaimu Kk 00y4eHHIO U TMYHOCTHOMY Pa3BUTHIO

MeranpenmetHsie pe3yabTaThl: OCBOSHHBIC 00YUYAOIIMMHUCS MEXKIIPEIMETHBIC TOHATHS U



YHUBEpPCaJIbHbIE yueOHbIE AEMCTBUS (PETYIATUBHBIE, I03HABATEIbHBIE,
KOMMYHUKATHBHBIE)

CTIIOCOOHOCTh MX MCIIOJIB30BAHUS B TIO3HABATEIILHOW U COIIMATILHON TMPAKTHKE;
["'0TOBHOCTB K CAMOCTOSITEILHOMY IIJIAHUPOBAHHUIO U OCYILECTBICHUIO YUeOHON
JIeSITEIbHOCTH,

OpraHu3aluy y4eOHOIro COTPYIHUYECTBA C e1arornyecKUMH pabOTHUKAMH U
CBEPCTHUKAMH, K

Y4YacTHIO B IOCTPOCHUN MHJIMBUAYAIbHOW 00pa30BaTeIbHON TPACKTOPHH

[IpenMeTHbIC pe3ynbTaThl: CHOPMUPOBAHHOCTH YMEHUMN TUIAHUPOBATDH U BHITIOTHSTH
XUMHYECKHI

HKCIIEPUMEHT B COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MaCHOCTU P 0OpAIICHUU C
BCIIIECTBAMU U

1abopaTopHBIM 000PYyIOBAaHUEM; MPEACTABIATH PE3YIbTAaThl XHMHUECKOTO IKCIIEPUMEHTA
B (hopme

3aMuCy ypaBHEHUH COOTBETCTBYIOIIUX PEaKUUi U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE
ITUX

pe3yJIbTaTOB

OK 2 Hcnonb3oBaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAJIM3a U UHTEPIIPETalun
uHpOpMaLKu U HHPOPMALIMOHHbBIE TEXHOJIOTUH JUISl BBITIOJIHEHUS 3a/1a4

PO eCCUOHATBHON JEATETLHOCTH

JInuHOCTHBIE pe3yIbTaThl: TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U
CaMOOIIPEIEIICHUIO;

HaJINYME MOTUBALMU K 00yUEHHIO U TMYHOCTHOMY Pa3BUTHIO

MertamnpeamMeTHbIe pe3yIbTaThl: OCBOSHHBIE 00YYAIONTMMHCS MEKITPEIMETHBIC TOHATHUS U
YHHMBepcallbHble YdeOHbIe 1eHCTBUS (PEryIsATUBHBIE, TO3HABATENIbHBIE,
KOMMYHHMKATHBHbIE);

CIOCOOHOCTh UX UCIIOJIb30BaHUS B TIO3HABATEIILHON U COLIMATIbHON MPAKTHUKE;
TOTOBHOCTb K CAMOCTOSITEIbHOMY IJIJAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHON
NeSITeIbHOCTH,

OpraHu3any y4eOHOTO COTPYAHUUYECTBA C M€JarorHueCKUMH pabOTHUKAMU U
CBEpCTHUKAMH, K

YYaCTHIO B MOCTPOSHUH WHAWBUIYATBHON 00pa30BaTeIbHON TPAaEKTOPUHU

[TpenMeTHbIC pe3ybTaThl: CHOPMUPOBAHHOCTH YMEHHUS aHATH3UPOBATH XUMUUIECKYIO
nHpopmanuro,

MOJTy9aeMyt0 M3 Pa3HBIX HCTOYHUKOB (CPEJICTB MacCOBOM MH(OpMAINH, ceTh MHTEepHET 1
Jpyrue);

OK 3 [InanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U TMYHOCTHOE
pa3BUTHE, IPEANPHUHUMATENBCKYIO IEATEIbHOCTh B TPO(eCCHOHAIBHON cdepe,
MCTIOJIb30BaTh 3HAHUA 10 (PMHAHCOBOW I'PAaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX
CUTyaLUsX

JInuHOCTHBIE pe3ybTaThl: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOIIPEIENICHHUIO;

HaJIMYMe MOTUBALMU K OOYYEHHUIO U TMYHOCTHOMY Pa3BUTHUIO

MeramnpeameTHble pe3ybTaThl: OCBOCHHbBIE 00YYAIOLUMMHCSA MEXITPEIMETHbIE TOHATHUS U
YHUBEpCaJIbHbIE yueOHbIE AEMCTBUS (PETYIATUBHBIE, TI03HABATEIbHBIE,
KOMMYHUKATHBHBIE)

CTIIOCOOHOCTh MX MCIIOJIB30BAHUS B TIO3HABATEIILHOW U COIIMATILHON MPAKTHKE;
OBJIaJICHUE HAaBbIKaMH y4eOHO-HCCIIEeI0BATENbCKOM, TPOEKTHON U COLIMATILHOM



JCATCIIbHOCTH

[TpenmetHsie pe3ynbraThl: CHOPMUPOBAHHOCTh YMEHUH BBISBIISTH XapaKTEpHBIC
MIPU3HAKU U

B3aUMOCBS3b U3YYECHHBIX ITOHATUH, IPUMEHATH COOTBETCTBYIOIINE MIOHATHS IIPH
OIIMCAaHUU CTPOCHHUS U

CBOMCTB HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALLECHUI; BBISBIATH
B3aUMOCBS3b

XUMUYECKHUX 3HAHUM C MMOHATUSAMMU U NIPEICTABICHUSMHA JPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

OK 4 DddexkTuBHO B3aUMOACHCTBOBATH U padOTATh B KOJIJIEKTUBE U KOMaH e
JlngHOCTHBIE PE3yNIbTATHI: HATUYNE MOTUBAITUN K OOYUYEHUIO U TUYHOCTHOMY Pa3BUTHIO;
LeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHEH MO3UIIMH JINYHOCTH HAa OCHOBE JyXOBHO-
HPaBCTBEHHBIX

LeHHocTer HapoaoB Poccuiickon denepanniv, ICTOPUUECKUX U HALIMOHAIBHO-
KYJBTYPHBIX TPAIUIUH,

(dbopMUpOBaHHE CUCTEMBI 3HAYMMBIX [ICHHOCTHO-CMBICTIOBBIX YCTAHOBOK,
AHTUKOPPYIIIHOHHOTO

MHUPOBO33PEHUS, TPABOCO3HAHMS, SKOJIOTHUECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTH LIETTU
U CTPOUTH

JKU3HEHHBIE TJIaHbI

MertanpeamMeTHbIE PE3YIbTaThl: TOTOBHOCTh K CAMOCTOSTEIbHOMY INTAHUPOBAHUIO U
OCYILIECTBIICHHUIO

y4eOHOU e TEIILHOCTH, OpraHU3aIlui Y4eOHOTO COTPYTHUYECTBA C TIeIarOTHIeCKIMHU
pabOTHUKAMU U

CBEPCTHUKAMH, K YIaCTHIO B IOCTPOCHUY WHINBHUIYAIBHON 00pa30BaTeIbHON
TPaeKTOPHH;

OBJIaJICHUE HaBBIKAMU y4€OHO-NCCIIEI0BATENBCKOM, MPOEKTHON U COLMAIbHON
JIEeATEIIbHOCTH

ITpenmetnsie pe3ynbraThl: CHOPMUPOBAHHOCTH MPEACTABICHUNA: O XMMUYECKON
COCTABJISIFOLIEN

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMUU B [IO3HAHNUU SIBJICHUI IPUPOIBI, B
(dbopmupoBaHUU

MBILUIEHUS U KYJIBTYPbl JINYHOCTH, €€ (PYHKIIMOHAIbHOW I'PaMOTHOCTH, HEOOXOIUMOMN 15t
pelieHus

MPAaKTUYECKUX 3a/1a4 U IKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10pPOBBIO U
IIPUPOIHOMN

cpene

B pe3ysabTare 0CBOCHUS TMCHUIIMHBI 00Yy4aIONIHICA B 001IeM MO JUCHHUILTIMHE 0/IKEH
JIn4HOCTHBIE PE3YIIBTATHI:
- [oTOBHOCTB K CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPE/IEIICHHIO;

- Hanmmune MOTHUBAIIUHU K 06y‘-IeHI/IIO 1 ITMYHOCTHOMY Pa3BUTHIO

- FOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO,



- HAJIMYUEC MOTHUBAIlUU K O6y‘ICHI/IIO H JIMYHOCTHOMY PAa3BUTHUIO
- FOTOBHOCTB K CaAMOPa3BUTHUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO,
- HAJIMYKMEC MOTHUBALINHU K O6y‘-IeHI/IIO " JINYHOCTHOMY PAa3BHUTHUIO;

- HCJICHAIIPaBJICHHOC pa3BUTHUE BHYTpeHHeﬁ IMO3UIUH JIMYHOCTHU Ha OCHOBE JYXOBHO-
HPAaBCTBCHHBIX

- HeHHocrer HapoaoB Poccuiickoii deneparuu, UICTOPUIECKUX U HALMOHAJIBHO-KYJIBTYPHBIX
TpaauLINi,

- (popmupoBaHUE CHCTEMBI 3HAUUMBIX [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIUOHHOIO

- MUPOBO33PEHHUS, TPABOCO3HAHUS, SKOJIOTUUECKON KYJIbTYpPbl, CIOCOOHOCTH CTaBUTH 1IEJIU U
CTPOUTH

- )KU3HCHHBIC ILJIAHbI

MetanpeameTHbIE pe3yabTaThL:

- OcBOEHHBIE 00YYAIOIUMUCS MEXKIIPEIMETHbIE TOHITUS U

- YHUBEpCaJIbHbIE yueOHbIE AeUCTBUS (PETYIATUBHBIE, T03HABATE/IbHBIE, KOMMYHUKATUBHBIC)

- CI0COOHOCTH WX MCTIOJIb30BAaHMS B TO3HABATEIBHOM U COLMAIEHON MPAKTUKE;

- [OTOBHOCTB K CAMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW A TEIbHOCTH,

- OpraHu3anuun y‘-IC6HOl"O COTPYAHUYICCTBA C NEAArOTMYCCKUMHU pa6OTHI/IKaMI/I " CBCPCTHHUKAMHU,
K

- YYaCTHIO B TOCTPOSHUH MHANBUIYAIBHON 00pa30BaTebHON TPAEKTOPUHI

- OCBOCHHBIE 00YYAIOUIUMUCS MEKIIPEIMETHBIE TOHITHS U

- YHUBEpCaJIbHbIE YUeOHbIE IeHCTBU (PEryIATUBHBIE, I03HABATEbHbIC, KOMMYHHUKATUBHbIC);

- TOTOBHOCTb K CAaMOCTOSATEJIbHOMY IJIAHUPOBAHUIO M OCYLIECTBICHUIO yUeOHOM NesTeTbHOCTH,
- OBJIaJZICHHE HABbIKAaMU y4eOHO-HCCIIe10BaTEIbCKON, IPOEKTHON U COLMATIBHOMN 1E€ATEIbHOCTH
- TOTOBHOCTB K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO

- y4eOHOI NesITeTbHOCTH, OPTaHU3AIH YIeOHOTO COTPY/THUUECTBA C TIeIarOTMYECKIMHU
paboTHUKAMU U

- CBEpCTHUKAMHU, K YYaCTHIO B IOCTPOSCHUH UHIUBUYaJIbHOW 00pa30BaTEIbHOM TPAEKTOPUH;

[IpenMeTHbIEC pe3yIbTaThI:



- chopMHPOBAaHHOCTH YMEHUI TUTAHUPOBATH U BHITIOTHATH XUMUYCCKUI

- OKCIICPUMCHT B COOTBETCTBUU C IIpABUIIAMU TCXHUKU 0e30macHOCTH npu O6paIJ_[eHI/II/I C
B€IICCTBAMU U

- 1ab0paTOPHBIM 000PYIOBAHHUEM; TIPEICTABIIATH PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme

- 3aMKMCH YPaBHEHUN COOTBETCTBYIOIIUX pEaKLUUid U GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX
- pe3yJIbTaToB
- ¢hopMHPOBAaHHOCTh YMEHHUS aHAIM3UPOBATH XUMUYECKYIO HHPOPMALHIO,

- IOJTy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM nHpopmanuu, cets IHTepHET
IPYTHE);

- CopMUpPOBaHHOCTbh YMEHUI BBIABIATH XapaKTEPHbIE PU3HAKU U

- B3BAUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MPUMCHATH COOTBCTCTBYIOIIUC ITOHATHUSA IPHU OITMCAHUN
CTPOCHUA U

- CBOMCTB HEOPTraHNYCCKUX U OPTraHNYCCKUX BECIICCTB U UX npeBpameHI/Iﬁ; BBIAIBJIATH
B3aMMOCBA3b

- XMMUYECKHX 3HAHUU C MOHATUAMU U MPECTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- CopMUPOBaHHOCTH MPEACTABICHUI: O XHMHUECKON COCTaBIISIOIICH

- €CTECTBEHHOHAYYHOUN KapTUHBI MHUpPA, POJIM XUMHUHU B TIO3HAHUHY SIBIICHUN TIPUPO/IBI, B
bopMHUpOBaHUH

- MBIIIJICHUS U KYJIbTYPBI JUUYHOCTH, €€ PYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOTUMOM JIs
peuieHus

- IPAKTUYECKHX 33/1a4 U HKOJIOTHUECKH 0OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO
IIPUPOIHOMN

- cpene
- ¢(OpMHUPOBAHHOCTb YMEHUH COOJTIOIATH MPABUIIA YKOJOTHUECKU

- [IeJIeCO00Pa3HOT0 IOBEJICHHS B OBITY M TPYAOBOH JESITEIHLHOCTH B IENISIX COXPAHEHUS CBOETO
3I0POBBSI

- U OKPY’KaroLEHd PUPOJHOMN CPEBL; YUUTHIBATH ONIACHOCTH BO3JAEHUCTBUS HA KUBBIE OPraHU3MBbl

- OIIPE/ICJICHHBIX BEIIECTB, IOHUMAsi CMBICIT TTOKA3aTelis MPEACIbHON JOITYCTUMOMN
KOHIICHTpAIlUU

2. CTpyKTypa M cojiep:KaHue JMCIHIIIHHbI



2.1 O0beM IMCHHUILIHHBI U BHbI y4eOHOH padoThI

®opma o0yueHust

Kypc 1/ Cemectp 1
O0BbeM TUCHUILIMHBI

B TOM YHCJIC:

JIeKYuu, ypoKu
nabopamopHule pabomwl
npaKkmuyecKue 3aHsamusl
Koncynpranum

CamocrosiTenbHas padboTa
[TpomesxyTouHas aTTecTanus
NuauBuayanbHOE IPOSKTUPOBAHNE
®opma NpPoOMe:KyTOUHOI aTTecTalun
Kypc 1/ Cemectp 2

O0bemM TUCUMIIMHBI

B TOM YHCJIC:

JIeKyuu, YypoKu
nabopamopusie pabomol
NpaKmuyecKue 3aHsamusl
Koncynpranuu

CamocrosiTenpHas pabora
[TpomesxyTouHas aTTecTanus
WupuBuayanbHOE MPOSKTUPOBAHHE
®opma NPOMEeKYTOUHOI aTTecTauuu

KoaunuecTBo 4acoB
od

18

16

54
22

12
12

mddepeHIpoBaHHBIN 3a4eT

2.2 TemaTn4yecKn MJIAH U COJAEPKAHUE TUCUMUIIMHBI

HaumenoBanne CoaepskaHue y4eOHOT0o MaTepuaa u popMbl OPraHu3anuu

pa3xejioB U TEM HEATCJIBbHOCTH Oﬁy‘{alOIIII/IXCH

Oowan u Heopzanuyeckas Xumus

I Cemectp 1. llepuoauyvecknii 3akoH u Ilepuoanueckas cucrema
xumunueckux 3iemMenToB /. U. MenneneeBa. OTKpbITHE
nepuoanyeckoro 3akona. Otkpeitue J. . MenaeneeBsiM
[Iepnonnueckoro 3akoHa. [leproanuecknii 3aK0H U CTpOEHUE
atoma. M3otomnbl. CoBpeMEHHOE MOHITHE XUMHUUYECKOTO
aneMeHTa. 3akoHoMepHOCTh ['. Mo3nu. CoBpemeHHas
dbopMyIupOBKa MEPUOIMYECKOT0 3aKoHa. [leproauyeckas
CUCTEMa U CTpOeHHE aTroMa. PU3NYECKHI CMBICIT TOPSAIKOBOTO
HOMEpA JIEMEHTOB, HOMEPOB I'PYIINHI U IEPHOJIA. 3HAUYCHUE
MEePUOIUYECKOT0 3aKOHA U IEPHUOJUYECKON CUCTEMBI
xuMudecknx 3aeMeHToB 1. 1. MenaeneeBa it pa3BUTHS HAYKU
Y IOHUMAaHUsl XUMUYECKON KapTUHBI MUPA.

3@ 03P

O0beMm
B yacax

18
2



HaumenoBanue
pa3aesioB U TeM

Conep:kanue ydyeO0HOro marepuasa u GopmMbl OpraHu3zauuu
AeSITeIbHOCTH 00y4aA0IINXCH

2.Ctpoenne BemecTna. [loHsaTHE O XUMUYECKOU CBSI3U. THUITBI
XUMUYECKHUX CBSA3EH: KOBAJICHTHAs, HIOHHAsS, META/NIMYECKasi U
BoiopoaHasi. OCHOBHBIE MapaMeTphl TUIIA CBSI3U: JUIMHA,
MIPOYHOCTb, YTOJI CBSI3U WJIM BaJICHTHBIN yroJ. [lonspHocTh
CBS3H U MOJIIPHOCTH MOJIeKyJbl. Criocob nepeKpbiBaHus
AJIEKTPOHHBIX OpOUTANICH U KIacCH(PUKAIUS KOBAICHTHBIX
CBf3€Hl 110 3TOMY MPHU3HAKY: G- U T-CBA3U. VloHHbBIE
KPUCTAJUTMUECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU
KpucTaylaMu. MeTamnueckasi XuMuieckasi CBsI3b.

3. CTpoenne aToma. [Inanerapnas moaens aroma .
Pezepdopna. Ctpoenne aroma o H. bopy. CoBpemeHHbIC
NPEJCTAaBICHUS O CTPOCHUHU aToMa. DJIEKTPOHHAsE 000JI0UKa
aToMOB. Pacnipe/iesnieHre 3JIeKTPOHOB 0 SHEPreTUYECKUM
YPOBHSIM, MOJTyPOBHSIM U OpOUTAIISIM. DJIEKTPOHHbBIE
KOH(UTYypali aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

4.Kiaccol Heoprannyeckux coequHennii. Kmaccuduxanms
HEOpraHW4YeCcKHX BewecTs. [IpocThie U Cl0KHBIE BENIECTBA.
Oxkcuppl, ux kinaccupukanus. [ uapokcu sl (OCHOBaHUS,
KHUCJIOPOJICOIEPIKAIIUE KUCIOTHI, aM(pOTEepHbIE THIPOKCH/IBI).
Kucnotsl, ux knaccuduxanus. OCHOBaHHSA, UX KIacCUPUKAIHSL.
Comnu cpeHue, KUCIIbIE, OCHOBHBIE U KOMIUIEKCHBIE.
Knaccudukanms XuMrUuecknux peakiuidi B OpraHMuecKoi U
HEOPraHWYeCKOW XUMUHU.

S5.PacrBopsl. [IoHsaTHE 0 pacTBOpax. B3aumonencraue
pacTBOPUTENIS U PaCTBOPEHHOTO BemiecTBa. CrocoOsl
BBIPAXEHMS KOHLIEHTPALMM PaCTBOPOB: MAacCOBas A0
PacTBOPEHHOTO BEMIECTBA (MPOIEHTHAs ), MOJIIpHast. Teopus
JIEKTPOIUTUYECKON Arcconrany. MexXxaHu3M IUCCOLUALUN
BEILIECTB C Pa3JUYHbIMU THUIIAMH XUMHUYECKHUX CBsi3el. CTeneHb

BHCKTpOHHTquCKOﬁ JAUCCOoMan 1 (I)aKTopBI €€ 3aBUCUMOCTH.

CuItbHBIE U CPEAHUC DJICKTPOJIUTEI.

6. OKHCANTEIBLHO-BOCCTAHOBHTEIbHBIE

peakuun OKUCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
CreneHb OKHCIEeHUA. BoccTaHOBUTENN M OKMCIIMTEIIH.
OkucineHne U BOCCTaHOBIIEHIE. BaxkHelne oKUCINTEIN 1
BOCCTAHOBUTEIU. METO/Ibl COCTABIICHUS YPaBHEHU
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakinii. MeTon
AIIEKTPOHHOTO OanaHca. BiusHue cpeqbl Ha MpOTeKaHue
OKHCITUTETFHO-BOCCTAHOBUTEILHBIX MPOIIECCOB.

7.XuMu4ecKkne HCTOYHUKH TOKA. DIEKTPOJAHbIEC TOTECHIUAIBI.
DNEKTPOIN3 PACIIIABOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB.
[Tpoueccsl, MPOUCXOASIIME HA KATOIE U aHOJE. Y paBHEHHUS
ANEKTPOXUMUYECKUX MPOLIECCOB. DIEKTPOIIN3 BOJHBIX
PacTBOPOB C MHEPTHBIMU 3JIeKTpoaamu. Kopposust MeTaJiioB.
[TonsTre koppo3uu. XuMuyeckas Koppo3usl.

O0beMm
B yacax
2
2
2
2
2
2
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OnekTpoxumuyueckast kopposus. CriocoObl 3aIIUTH METAIIOB OT
KOPpO3UH.

8. Xummusi 3J1IeMeHTOB. S-DJIEMEHThI. P-DeMeHThI. [ aJloreHs! B
npupoje. buonorudeckas posb rajioreHoB. CoJjid yroiabHOU U
KPEMHHEBBIX KHCIIOT, UX 3HAYEHHE U IPUMEHEHHUE.
[TpuponooOpasytoiiast poib yriaepoa Ajsl >KUBOW U KpeMHUS
JUISL HeXUBOM npupoabl. d-DnemenTsl. X pusnueckue u
XMMHYECKHE CBOMCTBA. Haxoxk1eHne 3TuX METasioB B PUPOJE,
ux nosydyenue u 3nayenue. Coeaunenus d-3JeMEHTOB C
Pa3IUYHBIMU CTETICHSIMU OKUCIICHUSI.

Camocmosmenvhas paboma 0Oyuaowuxcs 2
Opzanuueckas xumus o4

1. Teopusi cTpoeHHUsI OPraHUYeCKUX coequHeHni. Teopus 2
CTpOEHMS OpraHndeckux coenuneHuii A. M. bytneposa.

Ctpoenue aToMa yriepoja. JJIeKTpOHHOe 00JaKo U OpOUTAlIb,

S- u p-opOutanu. KoBaneHTHass XUMUYECKas CBS3b U €€
KJaccuukanus 1mo cnoco0y nepeKpbiBaHus opouTaiei (- u m-
cBs3n). Knmaccudukanust opraHnueckux COeTuHEHUH.

Knaccudukanus opraHuuecKux BeIIeCTB B 3aBUCUMOCTH OT

CTPOEHUS YIJIEPOJIHOM LICTH.

2.1lpenesbHble YriaeBoaopoabl. ['oMonoruueckuit psis
ankaHoB. [Tonstue 06 yrneBonopoaax. HoMeHknaTypa ajkaHoB
U AIKWIBbHBIX 3aMecTuTenell. dusnueckre CBONCTBA alKaHOB.
AnKaHbI B IpUpoie. XUMUYECKHE CBOMCTBA alikaHOB. O0macTu
MPUMEHEHUs aTKaHoB. [[poOMBIIITIEHHBIE CTTOCOOBI TTOTYYSHUS
AJIKaHOB: MOJYYEHUE U3 MPUPOIHBIX HICTOYHUKOB, KPEKUHT
napaHOB, OJIYYeHHUE CHHTETHIECKOTO OCH3MHA, Ta3uduKaIus
YIS, TUAPUPOBAHUE ATKAHOB.

3.9TU/IeHOBbIE U JHEHOBBIE YIJIEBOA0PO/bI .
["oMostornyeckuil psaz alKEHOB. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ITHIICHA U AJIKEHOB.
XUMHUECKUE CBOMCTBA ANKEHOB. DIEKTPODUIBHBINA XapaKkTep
peaxiuii, CKIOHHOCTb K peakusiM IpHUCOeIUHEHNUs, OKHCIIEHUS,
noaumepusanuu. [Ipumenenne sTuiieHa U NponuiIeHa. 2
[TpombInieHHbIE CIOCOOBI MOTYYeHHsI aTKeHOB. Peakiumn
JETUAPUPOBAHUS U KPEKUHTa alKkeHOB. JlJabopaTopHbie crtocoObl
MOJTyueHus akeHoB. Ankaauensl. [lonsTue u knaccupukanus
JUEHOBBIX YIIIEBOJOPOIOB 10 B3AUMHOMY PACIIONIOKEHHUIO
KpPAaTHBIX CBSI3€M B MOJIEKYJIE.

4. AnleTWJICHOBBIE YIJIeBOAOPOABLI. APOMaTHYECKHE
yraesonopoas! I[IprMeHeHune aneTnaeHOBbIX yIIeBOIOPOAOB.
[TonuBununanerar. [lonydenue ankuHos. [lonyuenue 2
aleTUIeHa MMPOJIU30M METaHa ¥ KapOUIHBIM METO/IOM.
I'omostornyeckuit psi anKUHOB. beH30I1 KaK IpeaCTaBUTEIIb
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apeHoB. Pa3BuTHe npeacTaBieHud 0 CTPOSHUHU OCH301a.
XUMHUYECKUE CBOWCTBA apPEHOB.

S.IIpupoaHbie HCTOYHUKHU YTJI€BOAOPOA0B. HedTh.
Pextudukanus nHedti, OCHOBHBIC (PpaKLIUU €€ Pa3AeICHUs, UX
ucnonb3oBaHue. BropuuHas nepepaboTka HEPTEPOAYKTOB.
Kpexunr nedrenpoaykros. Pupopmunr nedrenpomayKTos.
KagecTBOo aBTOMOOMIIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.
[TpupoansIil 1 noMyTHEIH HEPTSIHOM ra3el. CpaBHEHHE cocTaBa 2
IIPUPOJHOTO U MOIYTHOT'O Ia30B, UX IIPAKTUYECKOE
ucnosap3oBanue. Kamenusiit yroias. OCHOBHbIE HallpaBJICHUS
MCIIOJIb30BaHUs KaMEHHOTO yriisd. KokcoBaHue KaMEHHOTO yTiid,
BAJKHEUILINE IIPOYKTHI 3TOrO IPOLECCA: KOKC,
KaMEHHOYTOJIbHAsl CMOJIa, HaJICMOJIbHAS BOJA.

6.I'ugpoxcuiabHbie coeqnHenns CTpoeHue U KiaccupuKarus
cnuptoB. Kitaccuduxaiys cniupToB 10 TUITY YIJIEBOJOPOIHOTO
paauKala, Yuciay T'MIPOKCUIBHBIX TPYIII U TUILY aTOMa

yTIepoAa, CBA3aHHOTO C TUAPOKCUIbHOU rpynnoi. CriocoObl
[IOJIy4Y€HUs1 COUPTOB. MHOroaToMHbIe ciupThl. M3omepus u 2
HOMEHKJIaTypa Mpe/ICTaBUTENEH ABYX- U TPEXaTOMHBIX CIIUPTOB.
®eHout. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE (heHOA.
B3aumHoe BimsiHIE apOMaTUYECKOTO KOJIbIA ¥ THAPOKCUIBHON
TPYIIIIBIL.

7.Anbaernabl 1 KeTOHBI. ['OMOIOTHYeCKUe PsiIbl alTbACTHIOB U
KeTOoHOB. [ToHATHE 0 KapOOHMIBHBIX COSMHEHUSX.
DNEKTPOHHOE CTpOeHUE KapOOHWIBHOMN IpyIIbl. XUMUYECKUE
CBOICTBA aJIbIETH/IOB U KETOHOB. PeakiinoHHast ClIOCOOHOCTb
KapOOHMIIBHBIX coeHeHui. [IpuMeHeHne u morydeHme
KapOOHMJIBHBIX coeJMHEeHUH. [IprMeHeHe anbIeruaoB u 2
KETOHOB B OBITY W TIPOMBIIIICHHOCTH. AJIBICTH Bl U KETOHBI B
npupoze (3pupHsie Macia, pepomonsl). [lomyuenue
KapOOHMJILHBIX COCTMHEHUH OKHUCIICHUEM CITUPTOB,
rHJIpaTanyei alkKuHOB, OKUCIEHUEM YTIIEBOJOPOIOB.
OTnenbHbIEC MTPEICTABUTENH ATBETHIOB M KETOHOB.

8.Kap0OoHoBbBIEe KMCJIOTBI H UX

NMPOM3BOAHBbIE. ['OMONOrN4YeCKni psi MpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHATHE O KApOOHOBBIX
KHUCJIOTax U WX Kiaccudukanust. XuMUYeCKne CBOWCTBA
KapOOHOBBIX KHCIIOT. Peakiuu, MumocTpupyromne KUCIoTHbIE
CBOMCTBA U UX CPABHEHUE CO CBOMCTBAMHU HEOPTaHUYECKHUX
kucioT. Peakiun stepudukanyy. CriocoObl MoryueHus
KapOOHOBBIX KHCIOT. OTIeNbHbIE NPEACTaBUTENN U UX
3HayeHue. O0mmue crnocoObl MOTYYEeHUS: OKHCIICHHE aJIKaHOB,
QJIKEHOB, IEPBUYHBIX CIIUPTOB, anbAeruaoB. CloKHbIe 3UPHI.

2

9.¥Yri1€B0OABI, AMHUHBI, AMHHOKHCJIOTBI, 0eJIKH. [loHstue 00
yrineBojax. Kmaccudukamnus yrieomos. MoHo-, 1u- U 2
MOJIUCAaXapUIbl, PEICTABUTENN KaX A0 IPyNIIbI YTIE€BOIOB.
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Monocaxapuapl. CTpoeHHE U ONITHYECKAst H30MEpHUst
MOHOCaXapuI0B. [ 110K03a, CTpOEHUE €€ MOJIEKYJIbI U
¢dusnaeckue cBoiicta. Tayromepus. [lenTo3sl. Pubosa u
ne30Kcupr003a Kak MpeACTaBUTENH anbAoneHTo3. CTpocHHe
moekyn. Ctpoenue aucaxapuioB. CTpoeHHE U XUMHYECKHE
CBOMCTBa caxapo3bl. JIakTo3a 1 MaJIbTO3a KaK U30MEPBI
caxapo3ssl. O011ee CTpOeHHE MOJINCAXAPUIOB.

10. buoJiornyecKku aKTUBHbIE COeIMHEHUsI. XUMHUS B )KU3HU
obmiectBa. ®epmentsl. [lonsTie 0 hepMeHTax Kak o
OMOJIOTMYECKUX KaTaJIu3aTopax OeIKOBOW MPUPOIBI.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPABHEHUU C
HEOpPraHWYECKUMU KaTanuszaTtopamu. Butamunsl. [louaTue o
BuTamuHax. Mx kiaccudukanus u oboznauenue. Hopma
notpebieHust BATaMUHOB. BotopacTBopuMble (Ha mpuMepe
ButamuHOB C, rpynmnsl B u P) u sxupopactBopumsbie (Ha
npumepe ButaMuHoOB A, D u E). ABUTaMHHO3BI,
TUIEPBUTAMUHO3BI U THIIOBUTAMUHO3bBI, X MPO(UIAKTHKA.
['opmownsl. [ToHsITHE 0 TOPMOHAX KaK OMOJIOTHYECKU AaKTUBHBIX
BEILECTBAX, BBINOJHAIOIMIMX SHAOKPUHHYIO PETYJIALINIO
KU3HEJEATENIbHOCTH OPraHU3MOB.

11. XuMus B IpOMBINIJIEHHOCTH. XHMHS U TPOU3BOJICTBO.
XuMHu4eckasi IPOMBIITUIEHHOCTb U XUMUYECKUE TEXHOJIOTHH.
XUMHUS B CETBCKOM XO03SHCTBE. XUMU3AIHS CETHCKOTO
X0351CTBA U €€ HalpaBleHUsl. XUMHUSI U SKOJIOTUsL. XUMHUECKOE
3arpsisHEHNE OKpysKarolei cpepl. OxpaHa rufipocdepsl OT
XUMHUYECKOTO 3arpsi3sHEeHUsl. XUMUS U TOBCEIHEBHAS )KU3Hb
yenoBeka. JlomanHsas anteka. Moronye U YuCTSIIME CPEACTBA.
CpenctBa 60pbObI ¢ OBITOBBIMH HACEKOMBIMH.

B mom uucne, npaxmuueckux 3aHsamuii u 1a060pamopHovix
paoom

JladopaTopnasi padora Nel l3ydeHrne OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB U HOMEHKJIATYPbI

JlabopaTopnasi padora Ne2 CBoiicTBa pacTBOPOB
AIEKTPOIUTOB

JlaGopaTtopnas padora Ne3 MccnenoBanue npouecca
AJIEKTPOJIN3a BOJIHBIX PACTBOPOB 3JEKTPOJIUTOB

JlabopaTopnas pabora Ne4 OGHapykeHHE HENPEIETbHbBIX
COEIMHEHUI B KEPOCUHE, CKUIHIAPE

JlaGopaTtopnas padora NeS AHanu3 BOCCTAaHOBUTEIbHBIX
CBOMCTB aJIbJICTUIOB

JlaGopaTtopHas padora Ne6 I3ydeHne XMMHUUYECKHUX CBOWMCTB
YKCYCHOM KUCIOTBI

O0beMm
B yacax
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IpakTnueckoe 3ansitue Nel Pemenue 3agaq Ha pa3andyHble 2
BU/JIbI KOHIIEHTPAIIMU PacTBOPOB
IIpakTnueckoe 3ansitue Ne2 PenieHue ypaBHeHUH 2
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
IpakTnyeckoe 3ansiTue Ne3 Penienue ypaBHeHUH Ha 2
AIJIEKTPOJIN3 BOAHBIX PACTBOPOB
IIpakTnueckoe 3ansitue Ne4 OnpenesieHue XMMAYECKOM 2
(dbopMyIIBI BemecTBa Mo MPOAYKTaM €ro CrOpaHHs
IIpakTnyeckoe 3ansiTue NeS V3yyeHne XuMHUYECKUX CBOMCTB, 2
M30MEPUU U HOMEHKJIATYphl STUJICHOBBIX YTJIEBOJOPOIOB
IpakTnueckoe 3ansitue Ne6 OnpenesieHue XMMUYECKOM 2
¢dopmyIbl BemecTBa B coctaBe BUTaMuHOB A,C,J|
CamocTosiTesibHAsi padoTa 00y4arImmuxcst 8

IIpome:xxyToyHasi arTrecTanus B ¢popMe 1 pepeHIUPOBAHHOIO 3a4eTa

Bcero: 72

3 MarepuajibHO-TeXHHUYECKOE U Y4eOHO-MeToAnYecKoe obecnedeHue U CIUININHbI
(Mmonxy.Jist)

3.1 CnennajnbHble NOMELIEHHUS VIS PeajJiM3alui NPOrpaMMbl

Jlnis peanu3anuu nporpaMMbl yueOHOM JUCIUTUIMHBL JOJKHBI OBITH MTPEyCMOTPEHBI
CIeyIolHe

CHenHaTbHbIC TOMEIICHNUS:
Kabuner xumuu ¢ maboparopueit 1 1a00paHTCKON KOMHATOH, YOBJIETBOPSIOUINE TPEOOBAHUSIM

CaHUTApPHO-3MUIeMUONOrnYecKux npasui u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIL[EHHbBIE

TUTIOBBIM 000pPYA0BaHNEM, TIO3BOJISIONIUM JIOCTIKEHHE 00yYaIONUMUCS YCTAaHOBIIEHHBIX
dI'OC COO TpebdoBaHMii K MPEIMETHBIM, METAIPEIMETHBIM 1 JTMIHOCTHBIM pe3yJibTaTaM

OCBOEHHS IPOrpaMMbl Y4eOHOI

TUCIUIUIMHEL. B ToM uucie, B cocTaB yueOHO-METOINYECKOT0 U MaTEPUATLHO-TEXHHUECKOTO
o0ecrieueHus KaOMHeTa BXOIAT:

— JIOCKa;

— MMOCAaJ0YHBIC MCCTA IO KOJIMUCCTBY O6yanOHIHXC$I;



— pabouee MeCTO IpenoaBaTes;

— MHOTO(YHKIIMOHATBHBIM KOMIUIEKC MPEeroiaBaTess;

— HarJIHbIe TOCOOUS;

— UH(OPMALIMOHHO-KOMMYHHUKATHUBHBIE CPEICTBA.

3.2 UndopmannoHHoe obecrneyeHre peajsn3amum NnporpamMmel

3.2.1 OcHoBHas1 JuTEpaTypa

1. I'abpuensn, O. C. Xumus. 10-i xnacc. ba3osslii yposens : Yuebnuk / O. C. 'abpuensn, . T
Crnankos 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 oOpamuieHus:
16.04.2025). — TekcT : 2IeKTPOHHBIH.

2. I'abpuensn, O. C. Xumus. 11-i xnacc. ba3oselit yposens : Yuebnuk / O. C. I'abpuensn, . I
CnankoB C. A. OctpoymoB. — Mocksa : HUL[ MHD®PA-M, 2024. — 128 c. — ISBN

9788 58H098H*1121778H ‘3. — URL: https://znanium.ru/catalog/document?id=447143 (nata
obpamenus: 16.04.2025). — TekcT : 3IEKTPOHHBIMN.

3.2.2 /lonoiHUTEILHAS JIUTEPATypa

1. Tabpuensn, O. C. Xumus st npoeccHii U CeIUaIbHOCTEH TEXHUIECKOTO MPOMUIIS :
YUeOHHUK JUIS CTYJCHTOB 00pa3oBateibHbIX yupexaeHuii CI1O Ha 6a3e OCHOBHOTO 001IeTo
o0pa3oBaHU ¢ MOIy9eHHEM cpeiHero obmiero oopazosanus / O. C. T'abpuensa, U. T
OctpoymoB. — 10-e u31. — Mocksa : Akaaemus, 2022. — 272 c¢. — (IIpodeccuonanpHoe
obpazoBanue : O01Ie00pa3oBaTENbHBIC TUCIUIITUHBI). — TEKCT : HEMOCPEICTBEHHBIH.

2. Arpoxumus : MeTondeckue ykasanus / coctapurenu M. B. Banosa, I1.A. ConnatoB. —
noc. Kapasaeso : KI'CXA, 2020. — 42 c. — Tekcr : 35eKTpoHHbIi // JIaHb : 351eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/171607 (nata oOparieHus:
16.04.2025). — Pexxum qocTymia: s aBTOPHU3. TOJIb30BaTEIIEH.

3. Arpoxumus : yaebHo-MeToandeckoe nmocodue / 1. A. boopenko, H. B. 'oman, M. A.
Cxnsposa [u ap.]. — Omck : Omckmii 'AY, 2022, — 159 ¢. — ISBN 978-5-907507-45-6. —
Texcr : anexTpoHHsIi // JlaHb : 31eKTpoHHO-OMbMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/221759 (nara obparmienus: 16.04.2025). — Pexxum gocryma: s
aBTOPU3. TI0JIb30BATEIICH.

4. Mawmees, B. B. Arpoxumus : yuebHO-MeToanueckoe nocodue / B. B. MameeB. — BpsiHCK :
bpsuckuiit 'AY, 2022. — 70 c¢. — Texkcr : anexTpoHHbI# // JIaHb : 3IeKTpOHHO-O0UOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/304847 (nata obpamenus: 16.04.2025). —
Pexxum goctyna: jisi aBTOpU3. MOJIb30BATECH.



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 Meroauyeckas Jurepatrypa

1. Xumus : METOJUYECKHE MaTepHalibl K 1abopaTopHbIM paboTaM i oOydaromuxcs 1 Kkypca
cnenmansaocteir CI1O 09.02.07 «MHpopMaMOHHBIE CUCTEMBI U TIporpammupoBanuey, 10.02.05
«ObecnieueHre MHPOPMAIIMOHHON 0€30MaCHOCTH aBTOMATH3UPOBaHHBIX cucteM», 11.02.16
«MoHTax, TeXHUYECKOe 00CITYKHBAaHUE 1 PEMOHT JIEKTPOHHBIX TPHOOPOB U YCTPOICTBY,
15.02.17 «MoHTaX, TEXHUYECKOE OOCTY)KUBAaHUE M PEMOHT IIPOMBIIIUICHHOT'O 000PY10BaHHS
(mo otpacisam)», 23.02.07 «Texauueckoe 00CITy)KUBaHUE U PEMOHT aBTOTPAHCIOPTHBIX
cpeacty, 27.02.07 «YnpaBieHrue KaueCTBOM MPOAYKIIHH, IPOIIECCOB U YCIYT (110 OTPACIISIM)»,
ouHoH popmbl 00yuenus / Kysdacckuit rocyrapcTBeHHBIN TEXHHUECKUI yHUBEpCUTET M. T. O.
['opbaueBa ; Kadenpa Teopun u MeToiMku npodeccuoHaIbHOTO 00pa30BaHUsl, COCTaBUTENb: B.
3. Cyposas. — Kemepono : Ky3['TVY, 2024. — 1 daiin (1449 K6). — URL:
http://library.kuzstu.ru/meto.php?n=10752 (mata obpamenus: 16.04.2025). — Tekcr :
AIEKTPOHHBIN.

2. X¥UMHUA : METOAUYECKHE MaTepHallbl K IPAKTUYECKUM 3aHATHSAM U CAMOCTOSATENILHON paboTe
st oOyvaronuxest 1 kypca cnermansHoctei CI1O 09.02.07 «MadopMannoHHbIe CHCTEMBI U
nporpammupoBanue», 10.02.05 «Obecneuenre nHGOPMALMOHHOM 6€301MacHOCTH
aBTOMATU3UPOBAaHHBIX cucTeM», 11.02.16 «MoHTax, TEXHUYECKOE 00CTyKUBAaHUE U PEMOHT
AIIEKTPOHHBIX IPUOOPOB U YCTPOHCTBY, 15.02.17 «MoHTaX, TEXHUUECKOE 00CTyKUBaHUE U
PEMOHT IIPOMBIIITIEHHOT0 000pyA0BaHus (110 oTpacisim)», 23.02.07 «Texuuueckoe
00CITy>)KUBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CpeaAcTBY, 27.02.07 «YnpaBieHne Ka4eCTBOM
MIPOTYKIIMH, TIPOIIECCOB M YCIYT (TI0 OTPACIIsAM)», 0uHOM opMbl oOyueHus / Kyzbacckuit
rocyJIapCTBEHHbIN TexHn4yeckuii yausepcuteT uM. T. @. I'opbaueBa ; Kadenpa reopuu u
METOJIMKHU MpodeccnoHanbHOro 00pa3oBanus, cocrapurenib: 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 : SAEKTPOHHBIMN.

3.2.4 UnTepHeT pecypchbl

1. Enunas komtekuust Hudposrix 0o6pa3oBaTeabHbIX pecypcoB [DIeKTPOHHbBIN

pecypce]. — Pexxum noctyma: http://school-collection.edu.ru/, cBo60aHBIN. — 3ari. ¢ SKpaHa.

2. EnuHoe oKHO J1ocTyna K MHGOPMAIMOHHBIM pecypcaM [DIeKTpOoHHBIH pecypc].

— Pexxum noctymna: http://window.edu.ru/, cBoO0HBIN. — 3ari. ¢ sKpaHa.

3. ®enepanbHbIi HEHTP HHPOPMATMOHHO-00Pa30BaTEIbHBIX PECYPCOB

[DnexTponHBIi pecypc]. — Pexxum goctyna: http://fcior.edu.ru/, ceoboaHbIi. — 3ari. ¢ sKpaHa.

4. X¥MUKH B XUMUS [ DIEKTPOHHBIN pecypc] : )KypHaI XMMUKOB-IHTY3HACTOB. — Pexum
JocTyna:


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

http://chemistry-chemists.com/, cBoO0aHBII. — 3arJI. C SKpaHa.

5. Xumus [DneKkTpoHHbIH pecypc] : yaeOHO-METOANYECKHM Ky pHa JUIs yuuTeneil XUMUU U
ecrecTBo3HaHus / M3narensckuii 1oMm «IlepBoe ceHTs0psi». — Pexxum pocryna:
http://him.1september.ru/,

CBOOOJIHBIN. — 3arJl. C SKpaHa.

6. Xumus B 1IKoJI€ [DIEKTPOHHBIN pecypc] : HayYHO-TEOPETUYECKUN U METOAMYECKUMN Ky pHAJL.

Pexum

noctyma: http://www.hvsh.ru/, ceo6oanbIi. — 3ari. ¢ 3KpaHa.

7. XuMHs ¥ )KU3HB [ DJIEKTPOHHBINA pecypc]| : HaydHO-TIOMYJISIpHBIN KypHall. — Pexxum nocrtyna:
http://www.hij.ru/, cBo6oaHBIH. — 3ari. ¢ FKpaHa.

4. Opranusanusi CaMOCTOSITEIbHON PadoThI 00y4YaromMuxcst

CamocrostenbHas paboTa 00yJaromuxcsl OCyIECTBIAETCS B 00beMe, YCTaHOBIEHHOM B pasjiene
2 HacTosIIIel IPOrpaMMbl TUCIHUIUIMHBI (MOIYJIS).

Jist caMoCTOsITENFHON pabOThI 00yUaIOMIUXCS TPETYCMOTPEHBI CIICIUATbHBIC TIOMEIIECHUS,
OCHAII[EHHbIE KOMIIBIOTEPHON TEXHUKOMN C BO3MOYKHOCTBIO MOAKIIOUEHUS K HH()OPMAIIMOHHO-
TEJIEeKOMMYHUKalMOHHOM ceTH "HMHTepHeT" ¢ o0ecnieueHneM JoCTyna B 3JEKTPOHHYIO
nHdopmManmoHHO-00pa3oBaTenbHyO cpeny Ky3['TV.

5. ®oHA OLIEHOYHBIX CPEICTB /ISl IPOBEICHUs TEKYLEro KOHTPOJIs, IPOMEKYTOYHOMI
aTrecTanuy 00y4armuXxcs Mo JMCHUILIHHE

5.1 lMacnopT (poHIA OLIEHOYHBIX CPECTB

dopma TeKyIero

KOHTPOJISI 3HAHU,
3HaHUs, YMEHHUS,

N YMEHUH,
MPAKTUYECKUH OIIBIT,
HaumenoBanue MIPAKTUIECKOTO
Conepxxanne  Kon HEOOXOIUMBIE IS
Nepaznenon OTIbITA,
(TeMbl) pazzena KOMIETeHUUH pOPMUPOBAHUS
JTUCITUTUTUHBI .  HEOOXOJIUMBIX JIJIsi
COOTBETCTBYIOIIEH
dbopMHUpOBaHUS
KOMITETCHITHH .
COOTBETCTBYIOIIIECH
KOMIIETEHITHH
Tema 1. OK 01 JInuHOCTHBIE YCTHBIN W1
Heoprannueckas ’ €3yJIbTaThI: MMACbMEHHbIN
Paspen 1. XI/IMEI)I Tema 2 OK02, OK i OIIpOC
OO0mas xumust " 03, 0K 04, poc.
Opranuueckas OK 07 -["'oTOBHOCTB K [IpakTrueckue

XUMUS CaMOpa3BUTHIO, paboTHI.



camocTosiTensHOCTH  JlabopaTopHbie
" paboTHL.
CaMOOTIPEICIICHUIO; -

Hanmuue MmoTuBanum

K 00yUYCHHUIO U

JMYHOCTHOMY

Pa3BUTHIO.

MerarnpeameTHble
pE3yJIbTaThI:

-OCBOCHHBIE
00y4arIuMHUCs
MEKIPEIMETHBIC
HOHSTHS U
YHHUBEPCAJIbHBIE
yueOHbIe eCTBUS
(peryisiTUBHBIE,
MO3HABaTEJbHEIE,
KOMMYHHUKATHBHBIC)

-CIIOCOOHOCTD UX
HCITIOJIb30BaHUS B
MM03HaBaTEIbHON 1
COIMaJIbHOM
IPAKTHUKE;

-TOTOBHOCTb K
CaMOCTOSITEIEHOMY
MJIAHUPOBAHUIO U
OCYIIECTBIICHUIO
yueOHOM
NesITeNIbHOCTH,
OpraHu3aluu
y4eOHOT0
COTPYAHHYECTBA C
MeJarorndyecKuMu
paboTHUKAMU U
CBEPCTHUKAMH, K
Y4acTHIO B
MOCTPOCHUU
VHIUBUyaIbHON
00pa3oBaTeNnbHOM
TPAeKTOPUHU

[IpenmeTHBIE
pe3yJIbTaThI:

c(hOpMHUPOBAHHOCTH
YMEHUM MJIaHUPOBaTh
W BBIITOJIHSTE
XUMHYECKUIH



HKCTICPUMEHT B
COOTBETCTBUH C
MpaBUJIAMA TEXHUKH
0€30MacHOCTH MPHU
oOpareHuu ¢
BEIIECTBAMH U
1ab0paTOPHBIM
000pyI0BaHUEM;
MPECTABIIATh
Pe3yJIbTaThI
XUMHAYECKOTO
HKCIIEPUMEHTA B
dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIIX
peakuui u
dhopmyIupoBaTh
BBIBO/Ibl HA OCHOBE
ATHX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTH
YMEHHUS
aHAJTM3UPOBATh
XUMHUYECKYIO
MH(OpMALHIO,
MOJTy4aeMyIo 3
Pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoi
nHpOpMAIINH, CETh
WurtepHeT u npyrue);

CdopMupoBaHHOCTH
YMEHUH BBISBIISATH
XapaKTepHbIC
MPU3HAKU U
B3aHMOCBS3b
W3YUYEHHBIX MMOHSATUH,
MIPUMEHSATH
COOTBETCTBYIOLIHE
MOHSTHUS TIPU
OINMCAaHUU CTPOCHUS
W CBOWCTB
HEOPraHUYECKUX U
OpraHNU4YeCKHUX
BEILIECTB U UX
MIpEBPAIICHU;
BBLISIBIATH
B3aHMOCBS3b
XUMHYECKNX 3HAHUU
C IOHATUSIMH U
MpEeACTaBICHUSIMU

OPYyTUX



CCTCCTBCHHOHAYYHBIX
MMpEeaAMCETOB;

CdopMupoBaHHOCTH
[IPEJCTABICHUI: O
XUMHUYECKON
COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJTH
XUMHH B TIO3HAHUU
SABJICHUM IPUPOJIBI, B
(hopMUPOBAHUH
MBIIUICHHS U
KyJIbTYpPbl JINYHOCTH,
ee QYHKIIMOHATBHON
rPaMOTHOCTH,
HEOOXOTUMOM IS
pelieHus
MPAKTUYECKHX 331249
1 KOJIOTUYECKU
000CHOBaHHOTO
OTHOILICHUS K CBOEMY
3I0POBBIO U
MIPUPOJIHOI cpejie;

c(hOpMHUPOBAHHOCTH
YMEHHI COOTI0IaTh
rpaBUIIa
HKOJIOTHUYECKU
11e7IeCO00pa3HOTo
MTOBE/ICHUS B OBITY U
TPYyIOBOU
NEeSTEIbHOCTH B
LEJISIX COXPaHEHUS
CBOETO 3710POBbsI U
OKpY>KaroIeun
IIPUPOIHON Cpelbl;
YVYHTHIBATH
OIIaCHOCTb
BO3JICUCTBUS Ha
YKUBBIE OpraHU3MbI
OTIpeIeTICHHBIX
BEILIECTB, IOHUMAs
CMBICTI IOKa3aTens
IIpEeACIIbHON

Oy CTUMOM
KOHIICHTpALIUU;

5.2 TunoBble KOHTPOJIbHBIE 32JaAHUS WJIH HHbIE MAaTEePUAJIbI



5.2.1 OueHoYHBIE CPeACTBA NPH TeKylIeM KOHTPoJIe

Texyuuii KOHTPOJIb OyJIET 3aKJII0YaThCs B ONPOCE 00YYAIOLIMXCS 10 KOHTPOJIBHBIM BOIPOCaM
JUCHUILIMHBL "XuMus'", IpoBepKe NPAKTHUECKUX padOT U OTYETOB IO JAOOPATOPHBIM paboTaM.

IlIpumepnulit nepeuens KOHMPOILHBIX 60NPOCOE.
1. CocTaBUTH 3IEKTPOHHYIO U AJIEKTPOHHO-TpaduyecKkyto (opMyJibl aTOMa 3JIEMEHTa ¢
MOPSIIKOBBIM HOMEpPOM 21. Yka3aTh BaJleHTHBIE 2IEKTPOHBI. K KakoMy ceMeNCTBY OTHOCUTCS

SJIEMEHT?

2. Hanucathb 251eKTpOHHBIE (OPMYJIBI HOHOB Sn2+ 1 S2 . DIeKTPOHHBIM KOH(DUIYPaLHsIM
KaKUX HEUTpPaIbHBIX ATOMOB COOTBETCTBYIOT 3TH (DOPMYIIBI?

3. Vka3arp Tun XxuMudeckou cBs3u B mosnekysax H2 , 12, HI, Nal. IIpuBectu cxemy
HEePEeKPbIBAHUS JIEKTPOHHBIX 00JIaKOB U HAIPaBJIEHUE CMELIEHUS 3JIEKTPOHHOM MIIOTHOCTH.

4. ITonOepute KaTOAHOE U AHOAHOE MOKPBITHS 1151 KoOanbTa. OObsICHUTE CBOI BHIOOP.
5. Jlaiite onpenesnieHue KOPpO3UKU METAILIOB.

6. OcHOBHBIE BUIbI KOPPO3UH METAJIOB.

7. OT Kakux GaKTOPOB 3aBUCUT CKOPOCTH KOPPO3UU METAILIOB.

8. IlpuBenuTe mpumep MeTamia, CliocOOHOTO MACCUBUPOBATHCS.

9. MeTtoapl 60pb0BI ¢ KOPPO3UEH METAJLIOB.

10. B uem oTiiuKe KaTOJHBIX U aHOJAHBIX METALTAYECKUX MOKPBITUH.

11. JlerupoBaHue MeTasmios.

12. UurubupoBanue KOppo3uu.

13. JlaiiTe onpeneneHue 31€KTPOIN3a pAaCTBOPOB.

14. Ykaxure, Kakue IpoLEecChl IPOTEKAOT Ha KaTOAE U aHOJE, KAK OHU 3apSKEHBI.
15. Yto takoe nonspuzamus. [loTeH1ran pa3inoxkeHus U epeHanpsiKeHus.

[1pu npoBeneHNN OMpoca KoMy o0y4aroreMycst OyaeT 3a1aHo 3 BOIpoca Ha KOTOPbIe OHU
JIOJDKHBI JIATh OTBETHI.

Kpurtepun orieHuBaHWUS:
- 90-100 6amioB — nmpu NMPaBUILHOM U TIOJTHOM OTBETE Ha TPU BOIPOCA;

- 80—89 6anoB — MpH MPAaBHWIIBHOM U TTOJTHOM OTBETE Ha JIBa BOIIPOCA;



- 60—79 6annoB — NpY MPaBUILHOM U HETIOJIHOM OTBETE Ha J[Ba WJIH MPABUIBLHOM H MTOJTHOM
OTBETE HAa OJIMH U3 BOIPOCOB ¥ YaCTUYHOM OTBETE HA OCTAJIbHBIE,

- 0-59 6annoB — npu NMPaBHIFHOM M HEMOJHOM OTBETE TOJIBKO HA OJIMH W3 BOTIPOCOB, MTPH
OTCYTCTBUH NPABHIIBHBIX OTBETOB HAa BOIPOCHI.

IIIxana oneHUBaHUA

Komnuecrso 0amios0-59/60-7980-89/90-100
IlIxana onenuBauus 2 3 4 5

Jlabopamopuwvie pabomot.

JlabopatopHble pabOThI IPUBEACHBI B METOAMUECKHUX YKa3aHUSAX K JJaOOpaTOpHBIM paboTaM 1o
JUCLUIUINHE «XUMHUD).

[To nabopaTtopHbIM paboTaM MpeICTaBISIETCS OTUYET
OTYeT NOKEH CONEPIKATD:

1. Ha3Banue paboThI.

2. llens mabGopatopHOii pabOTEHI.

3. 3anuch JaHHBIX OTBITA.

4. YpaBHEHHS MPOTEKAIOMINX XUMUUYECKUX PEaKIIUH.
5. OcHOBHBIE pacUeTHbBIE (HOPMYJIBI.

6. 'paduku, TabauIs! - ecau TpedyeTcs Mo 3aJaHuIo.
7. HaOmroeHns ¥ BBIBOIEL.

Kpurepun onenuBanus:

- 90-100 GanyoB - MpH BHIIOJIHEHUH BCEX ITYHKTOB B IIOJHOM 00b&ME, 63 OIIMO0K; ClIeIaHbl
NPaBUJIHHBIC BEIBOJIBL;

- 8089 GamtoB - IpH BHIMOJIIHEHUH BCEX MYHKTOB B IMTOJIHOM 00BEME, HO IOTYIIICHBI
HEe3HAuUTeNIbHbIE ONIMOKY B pacueTax He BIUSIOIINE Ha BBIBO/;

- 60—79 6anoB - Mpu BBHIMOJTHEHUN BCEX MMYHKTOB B TIOJTHOM 00bEME, HO B pacyeTax JAOMYIIEHBI
OIMOKH, BIMSIONTNE HA BBIBO,

- 0-59 GamnoB - mpu odopMIICHHH PA3CIOB B HETIOTHOM 00BEME.

[IIxanma onieHnBaHus



Komnuectso 0amios0-59/60-7980-89/90-100
[lIkana onenuBauus 2 3 4 5

[Tpumepsl npakTUYecKuX padboT
Tema : Kinaccel HEeOpraHM4ECKUX COCTUHEHUH.

1)HazoBute coennHEeHUs U ONPEAETUTE KJIacC HEOPraHNUECKUX BEIIECTB!
Zn(NO3)2, AI(OH)3, Na20, H2S0O4 , Na[Al(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)Hanummre HOHHO-MOJIEKYJISIPHOE YPaBHEHUE PEAKIIHA:
Pb(NO3 )2 + KI —
HCl + Na2CO3 —
3) 3. HanumuuTe ypaBHEHUs IpEeBpaIICHUIL:

Na20 — NaOH — Na2S04

Mg — MgS04 — Mg(OH)2

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

Tema OKHCIUTEIBHO - BOCCTAaHOBHUTEIBHBIC pCaknuun

1. CocraBbTe 2JI€KTPOHHBIE YpaBHEHUS U Mo10epUuTe KOAPHUITUEHTH HOHHO-3JIEKTPOHHBIM
METOJIOM B PEaKIINH:

KCIO3 + MnSO4 + KOH — K2MnO4 + KCI + H20
Cd + KMnO4 + H2SO4 — CdSO4 + MnS0O4 + K2SO4 + H20

2. Ormpenenute METOAOM AJIEKTPOHHOTO OanaHca KO3(PPHUIIMEHTHI B ypaBHEHHIX
OKHCITUTEIHHO-BOCCTAHOBUTELHBIX PEAKIIHI:

Zn + H2S04(konm) = ZnSO4 + SO2 + H20

3. 3. Kakoii HOH BBIMOJIHSIET POJIb OKUCIUTEINSI, BOCCTAHOBUTEIS B BBIIIE YKa3aHHBIX
peakiusax?

Kpurepun oneHuBaHus:



-90-100 6am1oB - Ipy NPaBUIHHOM PEIICHUH TPEX 3a/1aHuii;
- 80—89 0ayIoB - MPU MPABUIILHOM PEILICHUH JBYX M HEMIOJIHOM PELICHUH TPETHETO 3aJaHus;

- 6079 6anna - npu MpPaBUIBHOM PEIIEHUH OJHOTO U HETOJIHOM PELIEHUH BTOPOTO U TPETHEr0
3a/laHus;

- 0-59 Ganna - mpu MpaBUIIBHOM PELICHUH TOJIBKO OJHOTO 3aJJaHVsI HITU TP OTCYTCTBHUH
NPaBUIILHOTO PEIICHHUS Ha BCE 3aaHUsI

IIIxana oneHuBanusa

Komnnuectso 6ayutos0-5960-7980-89/90-100
IlIkana onenuBauus 2 3 4 5

5.2.2 OueHo4YHbIe CPEACTBA NIPHU MPOMEKYTOYHOM aTTECTAllUN

[TpoMexyTouHas aTTecTanus 00y4aroImuXcs Mo AUCHUIIINHE "Xumus'" aBisercs: 00s3aTeIbHOMN.
dopMoi TPOMEKYTOUHON aTTECTAIIUH SABIIsAeTCS MU PEpeHITMPOBAHHBIN 3a4€eT, B MIPOIIECCE
KOTOpOTO omnpeensiercs chopMUpOBAaHHOCTh 0003HAUYECHHBIX B paboueli mporpaMmme
KOMIIETCHIINH.

Bonpocs! k nuddepenirpoBaHHOMY 3a4eTy

1. [Tepuoanueckas cucrema snemenToB J.1. Menneneena. [leproanyeckuii 3akoH. CTpykTypa
nepuoanyecko cucreMsl. [lepuonsl. ['pynmel. [lepuoanueckoe n3MEeHEHHE CBOWCTB 3JIEMEHTOB

u COGHHHCHHﬁI KHCJIOTHO-OCHOBHBIX U OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX.

2. Knaccel Heopranuueckux coequHeHui. IIpocTeie u cinoxxnble BemecTBa. Oxkcuasl. OCHOBHBIE,
KHUCIIOTHBIE U aM(poTepHble ruaApokcuabl. Comu.

3. TUIbI XUMHUYECKUX CBS3EH.

4. Xumnueckas kuHetuka. CKOpoCTh XMMUYECKOH peaklnu.

5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu ot Temneparypsl. [Ipasuio Bant-I'odda.
6. @axTOopHl, BAUAIOUINE HAa CMEIICHUE XUMHUUecKkoro pasHoBecus. [Ipunnun Jle-Illarense.

7. Xumuueckast TepMOANHAMHKA. TepMOJHHAMHYECKHE TTapaMeTphl. XapaKTepUCTUIECKUE
(YHKIUU COCTOSHUSL.

8. lucniepcHble cucteMbl. OMyibcuu. Cycnensun. KonmonHele pacTBOpBI.

9. DnexTponuTHUYEcKas qucconuaius Boabl. MoHHOe mpousBeneHue Boibl. BogopoaHslii u
TUAPOKCHIIbHBIN TTOKa3aTesd. KHCcII0THO-OCHOBHBIE MHANKATOPHI.

10. OxkucnuTensHO-BOCCTAHOBUTEINIbHBIC peakiiuu. CTeneHs OKucieHus. BocctaHoBuTeM 1
okucnurenn. OKHCIeHNEe U BOCCTAaHOBIICHHE.



11. Metamnsl. [TonoxeHne METaUIOB B IEPUOANYECKON CHCTEME U OCOOEHHOCTH CTPOCHHS UX
atomoB. O01re crocoObl MOJYyYEeHHs] METAILIIOB.

12. Koppo3zust metaiuioB. [lorstiue koppozun. XuMudeckas KOppo3usi. DIEKTPOXUMUYECKAs
Koppo3usi. CrocoObl 3alTUTHl METAIIIOB OT KOPPO3HUHU.

13. Hemeramiebl. [Tonoxenue Hemeranios B [lepuonuueckoii cucteme, 0cOOEHHOCTH CTPOCHHUS
UX aTOMOB. DJIEKTPOOTPUIIATEIILHOCTh. XUMHUYECKHE CBOMCTBA HEMETAILIOB.

14. s-DnemenTtsl. Bonopoa. Boga. Dnementsl [A-rpynnsl. Lllenounsie Mmeramisl. [Ipupoansie
COCJIMHEHMS HATPHUA U Kajus, UX 3HaueHue. DinemeHThl [IA-rpynnel. Kanbiui, ero nojydyeHue,
¢u3nuecKkre 1 XUMUYECKHE CBOMCTBA.

15. p-Onementsl. AmomMunuil. ['anorensl. I'anorens! B npupoae. buonoruueckas posb
raJIOreHOB. DJNEeMEHThl V A-Tpynibl.

16. d-DnemenTsl. Meb, IUHK, XPOM, XKeJIe30, MapraHell Kak IpOCThIe BEIECTBA, MX (PHU3UUCCKUE
1 XMMHYECKHE CBOMCTBA.

17. Teopus ctpoenust opranudeckux coeaunennii A. M. bytiepoBa. CtpoeHnue atoma yriaepoja.
DneKTpoHHOE 00J1aK0 ¥ OpOUTAIIb, S- U P-OPOUTAIIH.

18. Knaccuduxanus opranundeckux coenqunenuil. Homenknatypa IUPAC: npuHuumme!
00pa3oBaHMs Ha3BaHUH, CTAPIIUHCTBO (PYHKIIMOHAIBHBIX IPYII, UX 0003HaUYE€HKE B Ipedurcax
U cydpukcax Ha3BaHUI OpPraHUYECKUX BEILECTB.

19. 'omonoruveckuii psj ankaHoB. [lonsTre 00 yriaeBogoponax. HomeHkIaTypa aikaHoB U
AJKUIBHBIX 3amMecTuTennei. Gusndeckrue CBOMCTBA aTKaHOB. AJIKaHbI B IPUPOJIE. XUMUYECKHE
CBONCTBA aJIKAHOB.

20. IIpoMblIlUIeHHBIE CTIOCOOBI MOTYYEHHUS aJIKAHOB: MOJYyYSHHE U3 IPUPOAHBIX HICTOUHUKOB,
KPEKUHT apapuHOB, MOIyYeHHUEe CHHTETUIECKOTO OeH3MHA, Ta3u(UKaNus YT, THAPUPOBAHHE
aJIKaHOB.

21. 'omonornueckui psa ankuHOB. MI30Mepusi MEKKIACCOBasl, YIIIEPOIHOTO CKEJIETa,
MOJIOKEHUSI KpaTHOM CBsA3U. Peakuust 3enuHCKOro.

22. IIpuMeHeHue aleTHUICHOBBIX yIiieBo1opo1oB. [TonmuBuaunanerat. [lomyueHue ankuHoOB.
[TonyuyeHnue aneTuiieHa TUPOJIN30M MeTaHa U KapOUIHBIM METO/I0M.

23. 'oMonoru4eckuil psaj ankuHoB. Mueckuii psig apeHoB. beH30:1 Kak IpeICTaBUTENb apEHOB.
Pa3BuTHe npencTaBieHui 0 CTpoeHUH OEH30I1a.

24. Xumnueckue cBoiicTBa apeHoB. [Ipumepbl peakuuii 31eKTpOPUIBHOTO 3aMEIICHHUS:
AJIOTeHUPOBaHMS, ANKUIpoBaHus (kartanuzatopsl @punens—~KpadTtca), HuTpoBaHU4,

cynbhupoBanus. Peakuny ruipupoBaHus ¥ MIPUCOETUHEHHS XJIopa K OEH307y.

25. Hedte. Pextudukanus aHedtr, oCHOBHBIC (paKIUU €€ pa3AeIeHUs, HX HCIIOJIb30BaHHE.
Bropuunas nepepabotka HeTenpoaykToB. KpeKHHT He(TEepo yKTOB.

26. Pudopmunr vHedrenpoaykros. KauectBo aBTOMOOMIBHOTO TOTIMBA. OKTaHOBOE YHUCIIO.



27. IlpupoaHbIii ¥ MOy THBIN He(TIHOU ra3bl. CpaBHEHHE COCTaBa MPUPOTHOTO U MOy THOTO
ra3oB, UX IIPAKTHYECKOE UCIIOJIb30BAHKE.

28. KamenHslii yrosb. OCHOBHbIE HalpaBJICHUs UCIIOIb30BaHMs kKamMeHHoro yris. KokcoBanue
KaMEHHOI0 YIUIs, BAXKHEHIKE POAYKTBI 9TOI0 MpOoLecca: KOKC, KAMEHHOYTOJIbHAs CMOJIA,
HaJCMOJbHAs BOJA.

29. Crpoenue u kinaccupukanus cnuptoB. Knaccudukanus CoupToB MO THILY YTI€BOJOPOJIHOTO
pajiuKania, YuciIy TUAPOKCUIIBHBIX TPYII U TUIY aTOMA YIJIEpO/ia, CBSI3aHHOTO C THIPOKCHUIIbHOM
TPYIIION.

30. PeakumonHasi ciocOOHOCTb MPEAEIIbHBIX OHOATOMHBIX CIUPTOB. CpaBHEHUE KHCIOTHO-
OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPraHUYECKUX cOoeAMHeHHH, cogepxkanmx OH-rpynmy:
KHCJIOT, OCHOBaHMM, aM(POTEPHBIX COCTUHEHUN (BOABI, CITUPTOB).

31. CrnocoObI IMOJIy4YCHH CIIUPTOB. FI/I)IpOJ'II/I3 raJJorcHaJKaHOB. FI/I)IpaTaI_II/I}I AJIKCHOB, YCJIOBUSA
€C IIPOBCACHUA. OTI[GJ'II)HBIG MMpEaACTAaBUTCIN aJIKaHOJIOB.

32. MHoroaToMHbIe ciupThl. MI30Mepust 1 HOMEHKIIaTypa IpeCTaBUTENEH IBYX- U
TPEXaTOMHBIX CIIUPTOB.

33. ®deHo1. DAEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHE (heHOIIa.

34. I"'oMmoJiornuecKue pAAbBI AIBACTUA0B U KETOHOB. IlonsTue o Kap6OHI/IJ'H)HI)IX COCAUHCHUAX.
SHCKTpOHHOC CTPOCHUC Kap6OHI/IJlLHOI>’I IPpYIIIIBI. XHMHYECKHE CBOMCTBA AJIbACTHUIOB U KETOHOB.

35. Anpaerupl U KeToHbI B ipupoje (3dupHsie macna, pepoMonsl). [Tonydenne kapOOHUIBHBIX
COCIMHEHUI OKUCJICHHEM CIUPTOB, THApATAllUeN aJJKUHOB, OKUCIEHUEM YTJIEBOJOPOIOB.
OTtaenpHBIE IPEICTABUTENH aJIbJAECTUAOB U KETOHOB.

36. 'oMoIOrH4ecKuid sl MpeaeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHsATHE O
KapOOHOBBIX KUCJIOTaX U UX KIACCUPUKAIUL. XUMUIECKIE CBOHCTBA KAPOOHOBBIX KUCIIOT.

37. CriocoObl moydeHust CI0KHBIX 3UPOB. Kupbl Kak cIoxKHbIE 3()UPHI TITHLIEPHUHA.
Kap6oHoBBIE KHCTOTHI, BXOASIIUE B cOCTaB HPoB. Cosu KapOOHOBBIX KUCIOT. MbLia.

38. Ionsarue 06 yraesogax. Knaccuduxanus yrieBogoB. MoHO-, A1~ ¥ TOJTUCAXaPUIBI,
IPE/ICTABUTENN KaXKI0H IPYIIIBI YTIeBO10B. MOHOCaXapuIbL.

39. CtpoeHune 1 XUMHYECKHE CBOMCTBA caxapo3bl. JIakT03a 1 MaiabTO3a KaK M30MEPHI CaxapOo3bl.
CrtpoeHne MoJIeKyIIbl KpaxMasa, aMiiI03a U aMUIONEKTHH. | TMKoreH.

40. I'moko3a, cTpoeHue ee MoJeKybl U pusnueckue cBoiicta. Tayromepus. [lenTo3sl. Pu6osa
U J1e30KCUpr003a KaK NPEJCTaBUTENN alIbJOIEHTO3.

41. Knaccudukanus u uzomepus aMuHoB. [loHsTre 06 amunax. [lepBudHbie, BTOpHYHBIE U
TPETUYHbIE aMUHBI. AHWINHOBBIE KpacuTeu. [IoHATHE 0 CUHTEeTUYEeCKHX BOJOKHAX.

42. ITonnamMuIbl ¥ TOJIMAMUIHBIE CHHTETHYECKHE BOJIOKHA. [[puMeHeHre 1 OJIyYeHUEe aMUHOB.
Ilonmyyenue aMUHOB.



43. Amunokucnotsl. [loHsTHEe 00 aMUHOKUCIIOTAX, WX Kiaccudukanus u crpoeHue. Onrudeckas
U30MEpHsl 0-aMHUHOKHUCIIOT.

44. benku. benku xak npupoaHble nonuMepsl. HyknenHosbie kucinotsl. HykiienHOBbBIE KUCIOTHI
KaK PUPOIHBIE TIOJUMEDPBI.

45. depmenTsl. [TonsTre 0 hepMeHTaX Kak 0 OMOJIOrMYECKUX KaTalu3zaTopax O0eiaKoBoi
npupoibl. OCOOEHHOCTH CTPOEHUS U CBOWCTB B CPABHEHUH C HEOPTAHUYECKUMU
KaTaJIn3aTOPaMH.

46. Butamunsl. [Tonarue o Butamunax. Mx knaccudukarms u oboznauenue. Hopma
notpebieHus: BATaMUHOB. BoopactBopumeie (Ha mpumMepe ButamMmuHoB C, rpynmnsl B u P) u
JKHpPOpacTBOpUMBIE (Ha mpuMepe BUTaMuHOB A, D u E).

47, FOpMOHBI. IlonsTue o ropMOHax Kak OMOJOrMYSCKU aKTHBHBIX BE€IICCTBAX, BBIITOJHAOIINX
SHAOKPHUHHYIO PEryJIAIUI0 KU3HCACATCIbHOCTH OPIraHU3MOB.

48. XuMHs ¥ NPOU3BOJICTBO. XUMHUYECKAs! IPOMBIIIEHHOCTh U XUMHYECKUE TEXHOJIOTUU.
XuMUA B CEIBCKOM XO3SMCTBE. XUMU3ALMS CEIbCKOTO X034MCTBA U €€ HAaIlPaBJICHHUS.

49. Xumus 1 9KoJIoTusl. XUMHUYECKOe 3arps3HeHne OKpy Karommei cpeabl. OxpaHa ruapocgepsl
OT XUMUYECKOT'0 3arpsI3HEHMUS.

50. Xvmus v moBCeAHEBHAS KU3Hb UelioBeka. JloMarrnss anteka. Morommue 1 YuCTAIIne
cpenctBa. CpenctBa 60pbObI C OBITOBEIMH HACEKOMBIMH.

Kputepuu onieHHBaHUS OTBETA MO BOIIPOCAM:
- 100 6amnoB - npu NpaBUILHOM U IOJTHOM OTBETE Ha TPU BOIPOCA;

- 80-99 GaioB - MpH MPABHILHOM H ITOJTHOM OTBETE HA JIBa BOTIPOCA M MPABHILHOM, HO HE
IIOJIHOM OTBETE HA JPYTrOM U3 BOIPOCOB;

- 60-79 6ainna - mpu MpPaBUIIBHOM U ITOJTHOM OTBETE Ha OJJUH BOIIPOC WIJIH MPABUIHHOM U
HEIOJIHOM OTBETE Ha J[Ba BOIPOCA;

- 0-59 6anna - mpu NPaBUIIBHOM U HETIOJIHOM OTBETE TOJIBKO Ha OJIMH M3 BOIIPOCOB WIIM NIPU
OTCYTCTBUH NPABUJILHBIX OTBETOB HA BOIPOCHI.

Kputepuu ouenku 3a nuddepeHnpoBaHHbIif 3aueT

banmner Onenka TpeGoBaHusI K 3HAHUSIM

O1neHKa «OTJIIMYHO» BBICTABIISAETCS CTYJEHTY, €CJIM OH TTyOOKO U
IPOYHO YCBOWJI IPOTPaMMHBIM MaTepHuall, UCUEPIBbIBAIOLIE,
10CJIEI0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €ro u3jiaraert,
YMEET TECHO YBSI3bIBATH TEOPHUIO C MPAKTHUKON, CBOOOIHO
OTiyHO CIPAaBJIETCS C 33Ja4aMu, BOIIPOCAMU U IPYTUMU BUAAMHU
NPUMEHEHUs 3HAaHUH, IpUYeM He 3aTPYJHIETCS C OTBETOM IIPH
BUJIOU3MEHEHHUH 3aJI1aHUH, UCIIOJIb3YET B OTBETE MaTepUal
pa3IMYHON JTUTEPaTypbl, MPABUIBLHO OOOCHOBBIBAET IPUHATOE
HECTaH/IapTHOE PeLICHHE, BIaJAEeT Pa3HOCTOPOHHUMHU HaBbIKaMU

90-
100



Y TIpYeMaMU BBITOJIHEHUS TPAKTUYECKUX 3a/1a4 110
(bopmHpoBaHUIO 00IIETTPO(ECCHOHATBHBIX KOMIETEHIUH.

O1eHKa «XOPOIIO» BBICTABIISETCS CTYIEHTY, KOTOPBII

JIEMOHCTPHUPYET NPOUHBIE TEOPETUUECKUE 3HAHUS, BIIaJICET

TEPMUHOJIOTHEH, IeaeT apryMEHTHPOBAaHHBIE BHIBOJIBI U
80-89 Xoporo 0000111eHus, TPUBOAUT IPUMEPBI, TOKa3bIBAET CBOOOAHOE
BIIaZICHUE PEUbIO, HO TP 3TOM JIeJIaeT HECYIIECTBEHHBIE
OLIMOKH, KOTOpPbIE OBICTPO UCHPABIISIET CAMOCTOSATENIBHO WM NIPU
HE3HAYNTEIILHOW KOPPEKIMH MPEI0IaBaTEIIEM.
Onenka "yJ0BIE€TBOPUTENBHO" BBICTABIISIETCS CTYIEHTY,
KOTOPBIM JEMOHCTPUPYET HErITyOOKHE TEOPETUUECKUE 3HAHMUS,
NpOSIBIIAET cl1abo chopMUPOBAHHBIC HABBIKM aHAIM3A SABICHUNA U
POLIECCOB, HEAOCTATOUHOE YMEHUE JIeJIaTh ApIyMEHTUPOBaHHbIE
BBIBOZIBI M TPUBOAUTH IIPUMEPHI, TOKA3bIBAET HE I0CTATOYHO
cBOOOJIHOE BIIaJICHUE PEUbI0, TEPMUHOJIOIHEN, IOTHYHOCTBIO U
MI0CJIEIOBATEIBHOCTBIO U3JIOKEHHUS, IeTaeT OIINOKH, KOTOpPhIE
MOYKET UCIPABUTh TOJIBKO IPU KOPPEKLUU MIPEOAABATEIIEM.
O1eHKa «HEYAOBICTBOPUTEILHOY» BBHICTABIISICTCS CTY/ICHTY,
KOTOPBII HE 3HAeT 3HAYUTEIbHOM YacTu MPOrpaMMHOTO
MaTepraa, HEyBEpEHHO OTBEYAET, JOIIYCKACT CePhEe3HbIC
OLIMOKH, HE UMEET MPEICTABICHUI 0 METOAMKE BBITOJTHEHUS
npakTHueckoi padotsl. Kak npasuiio, orieHka
«HEYJIOBJIETBOPUTEIIHHO» CTABUTCS CTYACHTaM, KOTOPBIE HE
MOTYT TPOJIOJKHTH 00yUYeHHEe 0€3 TOTTOTHUTEIBHBIX 3aHATHH 10
JTAHHOM TUCLUTUIMHE.

60-79 Y 1oBNETBOPHUTEIBHO

0-59 HeynoBneTBOpUTEIHHO

5.2.3 Metoauveckne MaTepHuaJibl, ONpeessolme Npoueaypbl OHeHUBAHUS 3HAHUM,
YMEHHUil, IPAKTHYECKOI0 ONbITA AeATeIbHOCTH, XapaKTepu3youue 3Tanbl GopMUpPOBAHHUS
KOMIIETEeHLM I

IHopsiok opraHu3anuyu NpPoBeIeHUs TEKYLIEro KOHTPOJISA U MPOMEKYTOYHOM aTTeCTallul
npenacrasJjied B [lo/i0skeHun o MpoBeleHUN TEKYIEr0 KOHTPOJISL M MPOMeEKYTOYHOM
arrecTauuu 00y4aroIMxcs, 0CBAUBAKIINX 00pa30BaTe/IbHbIE POIPAMMBI CPeIHEro
npogeccuoHaibHoro oopasosanusi B KysI'TY (Mn 06/-10).

6. Unble cBeleHUs M (MJIM) MaTepUaJIbl

[Tpu ocymecTBIeHUH 00pPa30BATENHLHOTO MPOIIecca MPUMEHSFOTCS CIEAYIOINE
o0Opa3oBaTesbHbIC

TCXHOJIOTHUH:
- TpaAuIMOHHAasA C UCIIOJIBb30BAHUCM COBPEMCHHBIX TCXHUYCCKUX CPECACTB,

- MHTCPAKTUBHAA
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