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PaGouass mporpamma cocTaBlieHa ¢ ydeToM TpeboBaHuil denepaibHOIo
roCyIapCcTBEHHOrO 00pa3oBaTebHOTO CTaHaapTa Beicuiero obpasoBanus Ne 1005
ot 11.08.2016 roxa mno Hanpasienuto 18.03.01 «Xumudeckass TEXHOJIOTHUS» Ha
OCHOBaHUU y4eOHBIX IUIaHOB, yTBepkIAeHHBIX 04.06.2018 roma, mportoxon Ne 7,
1S TIPOGHIIS

XUMUYecKas TEXHOJIOrUs nepepaboTKu APeBECUHBI

['ox HabGopa ctynentoB 2018 r.

Pa3paboTuuku mporpaMMsl:

HoueHT Kadeapbl HEOpraHUYeCKON XUMUM @ZL_/ C.B.bopucesnu
Vi v
/ %
JoueHT kadeapsl HEOPraHMYECKONH XUMHUHU /{//[J/n/ E.E.Crapoay6elr

PaGouast mporpaMMa paccMoTpeHa u oJo0OpeHa Ha 3aceaHuM Kadeapsl

HEOpraHU4ecKol XUMUH, IPOTOKOJ OT 3 ceHTsI0pst 2018 . Ne ]

3aB. kaenpoit , //)/' //L'/’ A.M.Ky3HernoB
(ngfutuce) (®.1.0.)

COI'IACOBAHO

[TpoTokoun 3acenanus Meroaudeckor komuccuu MII, peanmsyromero moaroToBKy
obpazoBarenbHO nporpammsl oT 14.09. 2018 r. Ne 1

[Tpexacenarens komuccuy, npodeccop /% X.M. Aporesckast
¥

YTBEPXKAEHO

[IpoToxon 3acenanus metoaudeckoit komuccnu OXT, ot 20.09.2018 r. N 2

[Ipencenarens KOMUCCHUHU, TOLEHT C.C.Bunorpaziosa

Havanbauk YMI // ’ ////, JL.A. KuraeBa
&



1. Ilenu oceoenus oucyuniunsl

LemssmMu ocBOSHHS TUCHUILINHBI «OQ0IIas M HEOPraHUIECKAS XUMUSD) SIBIISIOTCS :

a) hbopmupoBanue GyHIAMEHTAIHPHON CUCTEMbl XUMHUYECKUX 3HAHUU O B3aMMOCBS3HU
MEK]ly CTPOCHUEM BEIIECTBA U €r0 XMMUYECKUMHU CBOMCTBAMH,

0) oOydeHue cmocobaM NPUMEHEHHUS KBAaHTOBO-MEXAHUYECKHX, CTPYKTYPHBIX,
TEPMOJMHAMUYECKUX U KUHETUYECKUX MPEACTABICHUN HJisi OOBICHEHUS U MPEICKa3aHUs
OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX PEAKIIHM,

B) PACKpBITHE CYIIHOCTH MPOILIECCOB, MIPOUCXOMSIIMNX B XOJ€ XUMHUYECKUX
MIpEBpaIllCHUI BEIIECTB,

B) pa3BUTHE HUHTEIUIEKTYaJbHBIX BO3MOXXHOCTEH W CTHWJISI MBIIUICHUS CTYACHTOB
yepe3 JACMOHCTPAIlUI0 POJM XWUMHUH B TMO3HAHMHM 3aKOHOB IPUPOJABI M MaTepHaIbHOMN
KU3HHM OOIIEeCTBa, B PENICHUU TI00ATBHBIX MPOOJIEM YelOBEeUeCTBa: KYJIbTYPHI, HAYKH,
HUCTOPHUH, OOYCIOBICHHOCTH PAa3BUTHSI XUMUYECKOW HAYKH MOTPEOHOCTSMH ITPOU3BOICTBA
1 OBITA.

2. Mecmo oucyunaunst (M00yis) 6 cmpykmype o0pazoeameibHoll nPoZpammol

Jucnmmnnanaa «O0mas 1 Heopraumdeckas XUMUs» OTHOCHUTCS K Oazoesoti dactu OI1
u dopmupyer y OakanaBpoB 10 HampaBiieHHr0 noarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUs» HAa0Op 3HAHUW, YMEHUW, HABBIKOB M KOMIETEHIHMM, HEOOXOAUMBIX s
BBITTOJIHEHUSI DKCTIEPUMEHTAJIBHO-UCCIIEI0BATEIBCKON 1€ TEIBbHOCTH.

JIJist  yCHEemHOro OCBOEHUS AUCIHUIUIMHBI «OO0IMas ¥ HeopraHWYecKas XUMUsD)
oaxanasép no HamnpapieHuto noarotoBku 18.03.01 «Xumuyeckass TEXHOJIOTHUS IOJKEH
OCBOUTH MaTepHal:

@) WKONbHOU Npocpammsl npeomemos Xumus, Puszuka

a TAK)K€ MapaJJIEIbHO UAYIINX TACIUIUINH:

a) Pusuxa

0) /{lononnumenvHole 2nagbl HEOP2AHUYECKOU XUMUU. XUMUS INEeMEHMO8

Hucrumnaa «OO01mass 1 HeopraHuyeckas XMMUs SBIISCTCS MPEIIISCTBYIONICH U
HeoOXoauMa IS YCIEIIHOTO YCBOCHHUSA NapaUIeIbHO MIYIIAX M MOCJICIYIONINX
JTACIAILINH:

a) Opeanuyeckas Xumus,

0) Ananumuyecxkas Xumus u Gu3UKO-XuUMU4ecKue mMemoosvl aHaIU3d,
8) Qusuueckasn Xumus,

2) Konnouownas xumus,

0) Dkonoeust;

e) Mamepuanosedenue u 3awuma om Koppo3uu v Jip.

3HaHMs, TIOJIyYCHHBIE TMPU WU3YYCHUHU JUCIUIUMHBI «OOmas ¥ HeopraHuyeckas
XUMHS» MOTYT OBITh  HCIOJB30BaHbI TPH  MPOXOXKICHUM TpakTuk  (yuebnotl,
NPOU3BOOCMBEHHOU, NPEOOUNJIOMHOU), BBITIOJHEHUH  6bINYCKHbIX — KEANIUGDUKAYUOHHBIX
pabom, MOTYT OBITh MCIIOJIb30BAaHbI B HAYYHO-UCCJIEAOBATEILCKOM U MPOU3BOJICTBEHHO-




TEXHOJOTMYECKOW AESATEIbHOCTH MO HampaBiieHHt0 noarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUS».

3. Komnemenuuu oodyuarwowezoca, opmupyemsie 6 pesyibmame 0C60E€HUs
OUCUUNIUHDL

1. OIIK-1 cnocoOHOCTP M TOTOBHOCTh HCIOJL30BAaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIMH B MPO(ECCUOHATBLHOMN eI TEIIbHOCTH;

2. OIIK-2 TOTOBHOCTH HMCIOJIb30BATh 3HAHUS O COBPEMEHHOU (PM3UUECKOM KapTUHE
MHUpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUHM BeEIIecTBa s
MIOHMMAaHUS OKPYXKAIOIIEro MUPA U SIBICHUM MPHUPO/IBI;

3. OIIK-3 TOTOBHOCTH HCIIOJB30BAaTh 3HAHUS O CTPOCHHH BEIIECTBA, MPHUPOJC
XUMHUYECKON CBSI3M B PA3UYHBIX KJaccaX XUMHUYECKUX COCTUHCHUHN i MOHUMaHMS
CBOWCTB MaTepUajoB M MeEXaHUW3Ma XHMHUYECKUX IMPOILIECCOB, MNPOTEKAIOIMMNX B
OKpY>KalollleM MUpeE.

B pezynvmame oceoenusn oucyuniunvl 00y4arumuiica 00J1M4cen:

1) 3HaTh: a) OCHOBHbIE XUMUYECKUE 3aKOHBI;
0) OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX MTPOIECCOB;
B) CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTUHEHUM.

2) YMeTh: a) ONUCHIBATh CBOWCTBA HEOPTAaHUYECKUX BEIIECTB U UX MPUMEHEHUE HA OCHOBE
KBAHTOBO-MEXAHUYECKHUX, CTPYKTYPHBIX, TEPMOJAMHAMUYECKHX M  KHHETUYECKHUX
IIPEJICTaBIICHUMN;

0) OLIECHMBATh BO3MOXKHOCTh U YCJIOBUS MPOTEKAHUSI XUMUYECKHUX MPOLIECCOB;

B) OMpEACNSITh TEPMOJAMHAMUYECKUE XAPAKTEPUCTUKA XUMHUYECKUX PEAKIUil U
KOHCTaHThI PABHOBECHSI;

) TPUMEHITh OCHOBHBIE XHMHUYECKHE 3aKOHBI, TEPMOAMHAMHYECKUE
CIIPABOYHBIE JAHHBIE M KOJHUYECTBEHHBIC COOTHOILICHUS HEOPTaHWYECKOW XUMHUHU IS
pernieHust TpoPpecCuOHANBHBIX 3a]1a4;

1) pacCUUThIBaTh TEPMOJAMHAMHUYECKUE XAPAKTEPUCTUKU TMPOILIECCOB IS
000CHOBaHMUSI TEXHOJIOTHYECKUX IETTOYEK MOTYyUSHHUSI HEOPTaHUYECKUX BEIECTB;

€) 00OCHOBBIBATh MPUHIIUIIBI MOJYYEHUS HEOPTaHUUECKUX BEILECTB.

3) BrnageTs: a) HaBbIKaMH CaMOCTOSITENLHON paOOThI ¢ Pa3IUYHBIMU HH(POPMAITMOHHBIMH
UCTOYHHKAMHM (Ha OyMaXXHBIX U 3JIEKTPOHHBIX HOCHTEJISX, B TOM UHucIe, cpeabl Internet)
00 OTACIBHBIX ONPEEICHUSIX, IOHATHIX U TEPMUHAX U OOBSICHEHUS UX IPUMEHEHUS B
MPAKTUYECKUX CUTYAITUSX; PEIICHUS] TEOPETUUECKUX U MPAKTUYECKUX TUIIOBBIX U
CHUCTEMHBIX 3a/1a4, CBA3aHHBIX C TPOPECCUOHATIBHOM 1€ TETbHOCTHIO

0) HaBBIKAMU BBITIOJIHCHHSI OCHOBHBIX XUMHUYECKUX OTICpPAIINii;

B) HaBbIKAMM OOpaIeHUs] C XUMUYECKUM BEIIECTBOM C COOJIFOJICHUEM TPaBUJII
TEXHUKU O€30I1aCHOCTH,

') HaBbIKaMU 0()OPMJIEHHUSI OTUETA 10 JAOOPATOPHBIM paboTaM.



4. Cmpykmypa u codeprycanue oucyunaunst «O0Ias 1 HEOPTAHNIECKASI XUMUSD)
OO6mmast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enunwnil, 216 gacos.

Ne Paznen Buabl yuedHoii HUndopmanmnonubie u OueHoyHble CpeacTBa IS
n/n AMCUHUILTHHBI = padoTsl JApyrue obpasoBarejbHbIe MPOBeIeHHUsI POMENKYTOUHOIH
8 (B qacax) TEXHOJIOI'HH, UCIOJIb3YyeMble aTTecTallMu 110 pasjaejiamM
5 Jlex- | Jla6oparop- | CPC NpH OCYIUECTBICHUN
0000 HbIE pa6OTbI 06pa3OBTeJIbHOF0 nmpouecca
1 Crpoenue 1 8 4 8 unghopmayuonnvle Homawnue 3a0anus
atoma u mexHonocuu: 1(konmpoab ocmamounsix
MEPUOTUUECKU MyJIbTUMEMHHbIE _ | snanun),2; pybescnas
1 3aKOH TIpC3CHTAHH CKHMI, |y onmponvras paboma 1
2 XumMmuyeckas 1 8 6 8 CHCTEMA  JIHCTAHIHOHIOTO Lomawnue 3adanus 3,4,
o0ydeHHsT ¥  KOHTpOJS
CBSI3b H suanmii MOODLE, noctyn pybedcHas KOHMpPobHASL
arperatiHoc yepes rmoGambHylo cers | Paboma l
COCTOSIHUC MHTepHET K 3JIEKTPOHHBIM
3 XUMHUUECKHUHA 1 8 6 8 OuOmMoTeuHbIM pecypeaM, | Omuem no 1a00pamopHol
MPOIIECC TNATCHTHBIN MOKCK; pabome 1, domawnue
mpaouyuonuole saoanusi 5,6, pybesicnas
MEXHOTOUU. KonmponvHas paboma 2
4 Tunst 1 10 11 10 | MnAnBRAYATRHA padora - Omuem no 1ab6opamopHvim
IIOArOTOBKA u 3aluyTra
XUMHAYECKUX oTHeTA [0 TpONCTAHHON pabomam 2,3; domawnue
peakiuit naGopatopHoii  pabote, | 3a0anus 1,8; pybexcuas
OATOTOBKA K | Konmpoavras paboma 2
S PactBopsr 1 2 - 2 KOHTPOJIHOM pabore,
COCTAaBJICHHUC KOHCIICKTa
JICKITU; JOMallHHEe
3aaHus;
qDopMa aTTecTanuu UHMEPAKMUBHblE Dxzamen
5 PacTBOpEI 2 - 4 2 | mexnorozuu. Homawnee 3adarnue 9
JIUCKYCCH, KOMaHHas
paboTa 1o pyKOBOJICTBOM
npenoaaBaTeiist
6 Heopranuuec- 2 - 14 52 Homawnue 3a0anus 10-14;
Kasi XUMHUSL: omuem no 1abopamopHbim
COEIIMHEHMUS S- pabomam 4-9; pybedcuvie
U p-3JIEMEHTOB KoHmponvHbie pabomel 3,4
U UX CBOMCTBA

(DopMa aTTeCTallnn

3auem

5. Cooepicanue NeKYUOHHBLIX 3AHAMUI NO mMemMam C yKazaHueMm (HOpMUPYEMBIX
KOMHCTCHHI/Iﬁ H UCII0JIb3YCMbIX HWHHOBAIIMOHHBIX O6pa3OBaT€HBHBIX TEXHOJIOTHH.
Ne Pasnen Yacel| Tema JIeKHIHOHHOTO Kpatkoe conep:xanne dopmupyemble
/1 | AUCHUTIIHHBI 3aHATHSA KOMIEeTeHIIHH
1 | Crpoenue atoma | 2 Beeoenue 6 | Xumusi - Hayka o BemecTBax M ux | OlIK-1,2,3
M TIEPHOTUIECKHH ouCyunIuny npeBpanieHuax. Poiap  xumum B
3aKOoH pa3BuUTHH MPOMBIIIJICHHOCTH,
CEJIbCKOT0 XO3SHCTBA,
panmoHaIbHOTO

OpUPOAOUCITIOTIB30BaAHUS. Xumus u

OKOJOTHUYCCKHUC HpO6J’ICMBI.




Ochoguvl
KEAHMOBOU
MeXaHuKu

Ucxonnsie TIPEACTABICHIS
KBAaHTOBOM MeXaHUKH. KBaHTOBBIE
quCIa. CriexTp M3ITYICHIS

aTOMapHOI0 BOAOpPOJa MU KBAHTOBBIC
COCTOsIHUA DJICKTPOHA B aTOMC.

OIlK-1,2,3

Cmpoenue amoma | Xumuueckue smaeMeHTol. Crpoenme | OIIK-1,2,3
aToMa BOZOpPOJA.
MHoroanexkTpoHHble  atombl.  Ux
JJIEKTPOHHAS CTPYKTYpA.
Ilepuoouuecxue CrpykTypa nepuoauueckoit cucrems! | OIK-1,2,3
ceoticmea u nepuoauveckut 3akon /..
XUMUYECKUX MengeneeBa. IlonoxkeHue sneMeHTa
1eMeHMOo8 B  TEepUONWYECKOW  Taldnume W
JJIEKTPOHHAS CTPYKTYypa aToma.
XuMugeckas Ipupooa OcHoBonojaratomuiye npeacrasiacaus | OIIK-1,2,3
CBs3b 1 Xumudeckou cesa3u | 0 XuMmuueckon cBs3u. Ilpupona
arperatHoe XUMHUYECKOH CBSI3H.
cocTosmue Teopust monexynap- | OcHoBHble — monokeHuss — Teopuu | OI1K-1,2,3
HbIX opoumaiet MOJICKYJISIPHBIX OpOHTANIEH.
Teopusa sanenmuvix | OcHOBHBIE — mojoxeHwust  teopun | OIIK-1,2,3
ceazell BAJICHTHBIX  CBsized.  MexaHusm
0o0pa3oBaHHUS KOBAJIEHTHOWH CBS3M.
[IpocTpancTBeHHass KOH(UTYpaIst
MOJICKYIL.
Aepezamnoe ArperatHple cocTosiHUSL BemectBa. | OI1K-1,2,3
cocmosiHue Tunel  XMMHYECKOM  CBS3M B
selwecmaa KpHUCTaJIJIax.
XuMueckuin Tepmoounamuxa DHepreTHka xummuaeckux | OI1K-1,2,3
nporece XUMUYecKux peax- | MPEeBpallCHUM. 3akoH I'ecca.
yuii. 3axon I'ecca TepMOXUMUYECKHE PacUeThl.
Hanpaenenue HampasnenHocts xumuaeckont | OI1K-1,2,3
npomeKanus peakuuu. lloHATHE 00 »SHTpOIHH.
XUMUYECKUX Oneprus ['n66ca.
peaxyuil.
Xumuueckoe Obpatumblie u HeoOpatumele | OITK-1,2,3
pasHosecue XUMHUYecKrue mporecchl. KoHcraHnTa
paBHOBecHS HW €€  CBs3b  C
n3MeHeHneM  SHepruu  ['ubOca
CHUCTEMBI.
Xumuueckas [lonsatne o ckopoctu xummueckoit | OI1K-1,2,3
KUHemuxa U | peakiuu, JHEPTUHM  aKTHBAIIHH,
OCHOBbL KAMAIU3A | SHEPTETHUECKOM Oapbepe
AKTUBHUPOBAHHOTO KOMILIEKCA.
[lonsiTre o karanmse.
Tumnst Xumuueckue Peaknimun 0e3 u3MeHEHUS u c | OllK-1,2,3
XMMHUIECKHX peaxyuu Oe3 | I3MEHEHHEM CTETIeHeH OKHWCIICHUS
peaxuui UsMeHeHUss cmene- | SJIEMEHTOB. YcnoBus
Hell OKUCTIeHUsl | OTHOCTOPOHHETO MPOTEKaHUS
9NEeMEHMO8 XUMHYECKUX PEaKIni.
Tuoponus I'unponms. OIIK-1,2,3
Oxucnumenvio- OKHCIUTEIBHO-BOCCTaHOBUTENbHEIE | OITK-1,2,3
séoccmanogumenwvy | npoineccol. Cocranenue OBP. Tumnst

ble peakyuu

OBP.




3 Cmanoapmubie [Monsite o cranmapTHOM 3nekTpon- | OIIK-1,2,3
9AEKMPOOHbLE HOM TIOTeHIMasne. [IpuHIHmansHas
nOMeHYUaIbl # | BOBMOXHOCTb OKHCITUTEIBHO-
nanpasienue OBP | BOCCTAaHOBUTEIHLHOTO npoiecca.

Koppo3usi, BUIBI ¥ CIOCOOBI 3aIIUTHI

5 | PactBopsl 2 Pacmesopul XuMmudeckass Teopus pactBopos. | OIIK-1,2,3
Croco0b1 BBIPKCHIS
KOHIICHTPAIIH pPacTBOPEHHOTO
BewiecTBa. KonnuratueHeie CBOICTBA
pacTBOpOB

6. Codepircanue cemunapckux, nPaAKmMudeCKux 3aHAmMu

Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

7. Cooepocanue n1adopamopHvlX 3aHAMUIL

Llenpro npoBeaeHUs 1a00PATOPHBIX PAOOT SBIISIIOTCS:

a) 0TpabOTKa TEXHUKHU BBIIOJHEHHUS] OCHOBHBIX XUMUYECKUX OIEpaluii;

0) HermocpeACTBEHHOE BU3yalbHOE HAOIIOACHUE 32 XOJJOM XUMHUYECKUX PEAKIHiA C BO3ZMOKHOCTHIO
BO3/ICIICTBOBATH Ha €€ MPOTEKaHHE BAPbUPOBAHNEM PA3IIUYHBIX IIapaMETPOB;

B) IpUOOpETEHHE HAaBBIKOB OOpaleHMs] C XMMHUYECKMMHU BELIECTBAMU C COOJIIOJEHHEM IpaBUII
TEXHUKHU 0€30I1aCHOCTH;

1) GopMHUpOBaHUE KYJIbTYpPbl XMMHUYECKOIO TPy/Ja U CO3HAHUS OTBETCTBEHHOCTU 3a BBIIOJIHEHUE
paboT B XUMHUYECKOM 1TabOpaTopuu.

Bce nabGopatopHpie paboTbl  MPOBOAATCS B MOMENICHWH Y4eOHOW saboparopuu Kadeapsl

Heoprannyeckor xumun KHUTY, xopryc Jl, 2 9Tak ¢ UCIOJIb30BaHUEM CIIEIUATBLHOTO 000PYI0BaHUS

Ne Pazgen Yacsl HanmenoBanue Kpatkoe cogep:xanne dopmupyemble
1/ | JAUCHMILIMHBI J1a00paTOpPHOIi padoThI KOMIIeTeHIIUH
1 | Crpoenue 2 CrpoeHue atoma. OnexkTpoHHble  KoHGurypa-umu | OlIK-1,2,3
aToma u ATOMOB U HOHOB
MEPUOIUYECKUNA | 2 CrpykTypa [lepuonuueckue cBoyicrtBa | OI1K-1,2,3
3aKOH NEePUOJUUECKON aTOMOB U HOHOB.
CHCTEMBI J.N.
MenneneeBa u
HNEePUOJUYHOCTD
CBOWCTB  XMMHYECKHX
3JIEMEHTOB
2 | Xumuyeckas 2 TMO monexyn u nonos | Onucanue Mosekynl u uoHoB | O[1K-1,2,3
CBSI3b U 3JIEMEHTOB TIEPBOIO M | JIIEMEHTOB IEPBOIO M BTOPOTO
arperaTHoe BTOPOT'O IIEPHOAA nepuoja MmerogomM MO
COCTOSIHHC 1 TBC. Mexann3mel | BajgeHTHBIE Bo3MoskHoctu | OIIK-1,2,3
o0pa3oBaHHA aTOMOB. MexaHH3MBI
XUMHYECKOi CBsI3U. | 00pa30BaHMsI XUMUYECKOH CBA3H.
BanenTnsle
BO3MOXHOCTH aTOMOB
1 TBC. Onpenenenue npoctpancTennont | OI1K-1,2,3
[IpoctpancTBeHHas KOH(UTypauusi MOJEKYJI U MOHOB
KoH(Urypauus Mojexkya | metogom BC.
Y HOHOB




PyOexubiit koHTposib 1 | PyOeskHbIiI KOHTPOJIb mo | OI1K-1,2,3
MPOHJIEHHOMY Marepuany.
3ammra 1abopaTOpHBIX paboT
XHUMHAYECKHUI TemnoBoi s¢dekr | BorunciaeHue cranmaptHoit | OI1K-1,2,3
nporecc XMMHYECKOH  PeakIuu. | SHTAIBITNU peaKmum.
Tlonstue SHTpoONUU. | Beruucnenue CTaHJIapTHOU
Hampasnenue SHTpOIIMA MW dSHeprum [mbOca
XMMHYECKOH  peakIuu. | peakiyy, oIpeseeHue
Oneprus 'mb6ca HaIpaBJICHUS XUMHIYIECKOH
peakIun
OHranenusg ruaparanud | OnpeaencHue ternotsl | OI1K-1,2,3
THPATAIIN COJIN
XuMuyeckoe Koncranra xumuyeckoro | OINK-1,2,3
paBHOBECHE B TOMO- W | PaBHOBECHS B roMo- u
reTepOreHHBIX TeTEePOTeHHBIX CHCTEMaX
cHCTeMax
Turmsl Peaknun 6e3 m3MeHeHNs | 3aKOHOMEPHOCTH nporekanus | OIIK-1,2,3
XMMHYECKHX CTENEHEH OKHUCIICHHS. peakiuii oe3 N3MEHEHHUS
peakiuit CTEIICHEN OKUCIICHMUSI.
I'mopomm3.  KoncranTa | Peaxmm ruaponusza. | OIIK-1,2,3
THIPOJIH3a Omnpenenenue KOHCTAHTBI
THIPOIIH3a
OBP. Meron | OKUCIUTENBHO- OIlK-1,2,3
AIIEKTPOHHOTO OallaHCca. | BOCCTAHOBUTENBHBIE  PEaKINH.
Hanpagnenue OBP. Ucnons3oBaHue CTaHJAPTHBIX
HIIEKTPOIHBIX MOTECHIIHAJIOB.
PyGexusriii koHTponb 2. | PyGexHbrit KOHTPOJIb mo | OI1K-1,2,3
MPOUJICHHOMY Marepuay.
3amuTa 1a60paTOPHBIX PadoOT
PactBopEI [IpuroroBnenne Nzydenune 001X coiictB | OI1K-1,2,3
pPacTBOpPOB OpOCTHIX BEHIECTB S- H -
HIIEMEHTOB.
Heopraanuecka p-anemenTs! VI rpynnst | M3ydenne xumuueckux cBoiicts | OITK-1,2,3
o XUMUSL: p-amementoB VIl rpynmel 1 wmx
COE/IMHEHUS S- 1 COeIMHEHHH
p-2JI€MEHTOB | p-anemenTs! VI rpynnel | M3ydenne xumuueckux cBoiictB | OITK-1,2,3
WX CBOHCTBa p-amemenToB VI rpynmel m mx
COEIUHEHNI
PyOesxnblii kKoHTpONb 3. | PyOexHblit KOHTPOJIb no | OlIK-1,2,3
NPOHIEHHOMY Marepuaiy.
3amura JJabopaTOPHBIX paboT
p-anemenTs! V rpynnel | M3ydenne xumuueckux cBoiictB | OITK-1,2,3
p-anmemeHTOB V' TIpymmel M UX
COE€IUHEHNN
p-anemenTs! IV rpynner | M3ydenne xumuueckux cBoiictB | OITK-1,2,3
p-amemenToB IV rpynmel m mx
COE€IUHEHNI
p-anemenTs! |l rpynmer | M3yyenne xumuueckux cBoiictB | OITK-1,2,3
p-anemenToB |V Tpymnmel M HX
COEJIMHEHU
PyOesxnblii koHTponb 4 | PyOexHblii KOHTPOJIb no | OlIK-1,2,3
NPOICHHOMY MaTepHaiy.

3ammra JJabopaTOPHBIX paboT




8. Camocmoamenvnasn paboma 6axanaspa

Ne TeMmbl, BLIHOCMMbI€ HA Yacel ®opma CPC dopMupyemble
n/m | caMOCTOSITEIbHYIO padoTy KOMIIeTEHIIUH
1 DnekTpoHHas 000JI0YKa 4 [ToBTOpeHHe  mKONABHOM  mporpammsl, | OIIK-1,2,3
aToma. BBINIOJIHCHUE  JIOMAITHEro  3ajaHust |,
MOJITOTOBKA K PYOEKHOW KOHTPOJILHOM
pabore 1, sx3ameHy
2 [lepuomuvHoCTh cBOMCTB | 4 Beinonnenne  gomarinero  3amamust 2, | OlIK-1,2,3
XUMHYECKHX DIIEMEHTOB MOATOTOBKA K PYOSKHOH KOHTPOJIBHOU
pabore 1, sx3ameHy
3 [TocTpoenue auarpamm 4 Beinonnenne  gomarinero  3amamust 3, | OlIK-1,2,3
MO a5 1ByXaTOMHBIX MOJITOTOBKA K PYOEKHOW KOHTPOJILHOM
MOJICKYJT U TIpe/ICKa3aHne pabore 1, s3x3ameny
UX CBOMICTB
4 OnpeneneHue CTPyKTypsl | 4 Bemonnenue gomammuero 3amamus 4, | OIIK-1,2,3
MoJiekyin MetojoM BC MOATOTOBKA K PYOSIKHOH KOHTPOJIBHOU
paborte 1, s5x3ameHy
5 Brruncienue crangaptHoi | 4 Beimondenue  nomMammHero  3amanus 5, | OlIK-1,2,3
SHTAJIBIINH, YHTPOIIUHU U MOATOTOBKA K PYOSIKHOH KOHTPOJIBHOU
sHeprum [ n66ca peakiuit paboTe 2, 5K3aMeHy
6 OnpeneneHue TEIOThI 2 IToaroroBka k nadoparopHoi padore 1 u | OlIK-1,2,3
THJIpAaTaIuK COJIN oopmieHue oTuera
7 XHUMHYECKOE paBHOBECHE | 2 Bemonnenue  gomambero  3amanusa 6, | OlIK-1,2,3
MOJrOTOBKA K pPYOEKHOH KOHTPOJIBHOM
paborte 2, 5K3aMeHy
8 'uaponus S Bemonnenne  ngomammbero  3amanust 7, | OIIK-1,2,3
MOJITOTOBKA K J1abopartopHoi pabore 2,
opopmieHue  oTyera, TOArOTOBKA K
pyOeKHOM KOHTPOJIBHOM paboTe 2, IK3aMeHy
9 Cocrasnenne OBP 5 Bemonnenue  gomamdero  3amanus 8, | OIIK-1,2,3
MOATOTOBKa K JabopaTtopHoi pabote 3,
opopmieHre  oTyeTra, TOATOTOBKA K
pyOeKHOM KOHTPOJIBHOM paboTe 2, SK3aMeHy
10 | PactBOpHI 4 Bemonnenne npomammero 3aganus 9, | OIIK-1,2,3
MOJAroTOBKa K JaboparopHoil pabote 4,
opopmieHre  oTyeTra, TOATOTOBKA K
pyOeKHOM KOHTPOJBHOM paboTe 3, JK3aMeHy
11 | Xumus coequHEHMH p- 52 Bemonnenne nomamnux 3amanmii  10-14, | OIIK-1,2,3
DIIEMEHTOB MOATOTOBKA K J1abopaTopHbIM pabotam 5-9,
oopmiieHHEe  OTYETOB, TOATOTOBKA K
pYOEKHBIM KOHTPOJIbHBIM paboTam 3,4

9. Hcnonv3oseanue peitmunzo60il cucmemvl OUeHKU 3HAHUIL.

[Ipu oreHKe Pe3yNbTaTOB ACATEIHPHOCTH CTYJICHTOB B paMKaX JUCITUIUTHHBI «O01mas
Y _HEOpraHuyeckas XUMHsS» HUCIIOIb3YETCSd PEUTHHIOBAas CUCTeMa. PEeWTHHroBas OLEHKa
dbopMHpyeTcs Ha OCHOBAaHWM TEKYIIETO W MPOMEKYTOUYHOTO KOHTpossl. OcHosanue:
«llonoocenuss o OANILHO-PEUMUH20B0U CUCMeMe OYEHKU 3HAHULL CMYOeHmos U
obecneuenusi kauecmea yueonozo npoyecca» (Ymeepoicoeno pewenuem YMK Yuenoco

cogema ®I'EOY BIIO «KHUTY») .
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3 — nomamnee 3ananue; JIP — naboparopnas padora; PK — pyOexHbIit KOHTpOJIb

3 BeimonHstoTcs B BuptyansHoii cucreme ooyuenuss KHUTY

MakcumManbHOE KOJIHYECTBO OATOB MO 3aHATUAM B ceMecTpe — 60. Jlomyck Kk 2k3aMeHy — He MeHee 36 0aioB.

Ox3ameH — 0-40 Gamios. CTyILCHTBI, MOJIYYUBIINEC 34 DK3aMCH MCHBIIIC 24 6aJ'IJ'IOB, pu TI000M KOJIMYECTBE GaHHOB, MOJIYYCHHBIX 34 BECb CCMECTDP, IMMOJTYyUaOT

HCYIOBJICTBOPUTCIIbHYIO OIICHKY.

Htoropas onenka

+ Gasutbl 3a sk3aMeH: 60-73 Gaia — ynoBIETBOPUTENBHO, 73-87 6aiioB — xopoiuo, §7-100 6a110B — OTIMYHO.

MaxkcumanbHast cymma 6ansioB 3a cemectp — 100 GayioB

= TeKYIIMA PeUTHUHT
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JIP — nabopaTtopHas paboTa: OIeHKa BBICTaBJIICTCS 3a odopmicHHyo J1ad. pad (0...2 6amra) + e 3ammry B Buae JA3(CPC) (0...3-5 6amna). JI3(CPC) —

JmoMatrHss padbora rnpoBoautcst B Buprtyanbnoii cucteme o0yuenuss KHUTY (+ MoryT npennararbcst AOI1. 3a/IaHKsl HA YCMOTPEHHE BEAYIIETO JT1abopaTopHbIe
3aHSTHSI IPENOIaBaTENs);

PK — py0OexHbIi KOHTPOJIb.
st monmyuenus 3aduera Heooxoaumo HabpaThk oT 60 10 100 6anos.
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10. Ouenounvie cpeocmea 0na meKyuie20 KOHMPOTA YCneeaemMocmu,
RPOMEIHCYMOUHOU ammecmayuu no Umo2am 0Ce0CeHU OUCUUNIUHDL

OLEeHOYHBIMH ~ CpPEACTBAMHM  JJISI  IPOBEAEHUS  TEKYLIEro  KOHTPOJIS
YCIIEBAEMOCTH, MPOMEXKYTOUYHOM  aTTecTallM  OOydYarolUXci W UTOTOBOM
(rocyiapCTBEHHOM UTOTOBOM) aTTECTALUU SIBJSIOTCS TIOMAIIHUE 3a/IaHUs, PyOSKHbIC
KOHTPOJIbHBIE, 3K3aMeH. OLEeHOYHbIE CPEACTBA pa3padOTaHbl COMNIACHO IMOJIOKEHUIO
0 DoHgax OLIEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KaK COCTaBHAas 4acTh paboueit
MpOTrpaMMbl U OPOPMIIEHBI OTJICTBHBIM IOKYMEHTOM.

11. Hnghopmayuonno-memoouueckoe obecneuenue OUCUUNIUHDL

11.1 Ocnoenas rumepamypa

HpI/I HN3Y4YCHUN AUCIHUIIINHBI «061112151 N HCOPraHNM4YCCKasA XUMUI» B Ka4YCCTBC
OCHOBHBIX HCTOYHHKOB PIH(bOpMaI_II/II/I PCKOMCHAYCTCA HCIIOJIB30BAaTh CIICAYIOIIYIO

JUTEPATypy:

OcHoOBHBbIE HICTOYHUKHU HH(opManuu KoJ1-Bo 3K3.

l. AXMETOB H.C. Oo6mas u | ObC “Jlanp”:
Heoprannueckas xumusi / H.C. AxmeroB.— | http://e.lanbook.com/view/book/50684
Cn6.: Jlans, 2014.-752 c. ISBN 978-5-| Jloctyn u3 000l TOYKM HHTEpHETA

8114-1710-0 1. nocie peructpauuu ¢ [P- aapecos
KHUTY

2. AxmeroB H. C. Jlabopatopusie u | 130 5x3. B YHUL] KHUTY

ceMuHapckue 3aHsATusg 1o obmed u | ObC “Jlanp”:

Heopranuueckod xumumum /  H. C. | http://e.lanbook.com/view/book/50685
AxmeroB, M. K. Asumzosa, JI. WM. | Hoctyn u3 nro00il TOYKM HMHTEpHETA
Banpiruna. — CII6.: JIans, 2014. — 368 ¢. | mocne peructpauuun ¢ IP- azapecos

ISBN 978-5-8114-1416-2. KHUTY
3. Mudraxoa H.II. OOmas wu| 705x3. B YHUIl KHUTY
HEOpraHuvecKas XUMUS /H.ILI.

Mugraxosa, T.II.  Tlerpopa, W.®.|B 3b YHUII KHUTY:
Paxmarymwmna, T.T. 3unxuueBa, O.H. | http:/ft.kstu.ru/ft/miftakhova-

Mamouesa. Kasaup: Wsm-so KHUTY. | obshchya.pdf
2013. - 183 c. Hocrym ¢ ¢ IP- agpecoB KHUTY

11.2 /lonoanumensnan tumepamypa

B kadecTBe HOMOTHUTENBHBIX UICTOUHUKOB MH(OPMAIIUU PEKOMEHYETCS
MCIIOJIb30BaTh CIEAYIOUIYIO JIUTEPATYPY:

JlonoJiHUTEIbHBIE HNCTOYHUKH KoJ-Bo 3K3.
uHpoOpMaALIMH

1. O6mast xumus. Teopus v 3aga4u: 9BC “Jlanp™:
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http://ft.kstu.ru/ft/miftakhova-obshchya.pdf
http://ft.kstu.ru/ft/miftakhova-obshchya.pdf

yuebHoe nocobue/H.B. KoposuH,
H.B.Kynemos, O.H. ['onuapyk u
np.— CII6.: Jlans, 2014. — 491 c.
ISBN:978-5-8114-1736-0.

http://e.lanbook.com/view/book/51723
Hoctyn u3 000N TOYKM HHTEpHETa

nocine peructpanuu ¢ [P- aapecos
KHUTY.

2. ITaBnos H.H.OOmas u
Heopranndeckas xumus /H.H. TTaBnoB.—
CII0.: JIaup,2011. —496 c. ISBN: 978-5-
8114-1196-2I.

OBC “Jlanp™:

http://e.lanbook.com/view/book/4034/
Joctyn u3 m000H TOYKM HHTEPHETA
nocie perucrpauuu ¢ IP- ampecos

KHUTY.

3. Crapony0en E.E. PacTBopsl
JUCIIEpCHBIE CUCTEMBI: MeToauueckoe
nocobue /E.E. Crapoay6en, T.II.
Ilerposa, C.B. bopuceBnu. — Ka3aHns:
U3n-Bo KHUTY, 2010. — 35 c.

70 sk3. Ha Kadeape

B Ob YHUILl KHUTY:
http://ft.kstu.ru/ft/Starodubets rastvory disp_systems.pdf

Hoctyn ¢ IP- anpecoB KHUTY.

4. Mudraxosa H.III. KonTponabsHbie
3aJlaHusl IO O0IIeH U HEOPTaHUUECKOM
xumuu. Y. 1/ H.III. Mudraxona, T.I1.
ITerposa, N.®. PaxmarynnuHa. —
Kazann: U3a-Bo KHUTY, 2006. — 139 c.

10 5k3. B YHUIL] KHUTY

60 7k3. Ha Kadeape
B b YHUII KHUTYV:
http://ft.kstu.ru/ft/sbor_m.pdf
Hoctyn ¢ IP- anpecoB KHUTY

5. ITerposa T.II. KonTpoiibHbIE
3a/1aHus 10 00IIEH U HEOPTraHUYECKOU
xumun. Y. 2/ T.II. Iletposa, H.I1I.
Mud¢raxosa, U1.®. Paxmarymiuna, JI.P.
Caduna. — Kazans: U3a-80 KHUTY,
2006. — 166 c.

230 k3. Ha Kadenpe

6. XamutoBa A.M. OnopHble KOHCIIEKTHI
0 Kypcy oOLIel XUMUU: METOANYECKOE
nocobue/ A.N. Xamurosa. - Kazans:
H3a-Bo Kazan. I'oc. Texnon. YH-Ta,
2007. -84 c.

10 »x3. B YHUIL] KHUTY
100 k3. Ha kadenpe

7. byceiruna T.E. Xumuueckoe
pPaBHOBECHE: METOINYECKHUE YKA3aHUS U
KoHTpoJibHbIE 3a1anus / T.E. Bycbiruna,
JI.B. AutonoBa, A.1. Xamurtona, E.B.
I'ycesa - Kazanb: U3a-Bo Kazan. ['oc.
Texnon. Yu-ta, 2007. -44 c.

10 sx3. B YHUILL KHUTY
50 k3. Ha kadeape

8. Ilerposa T.I1. OOmas u
Heopranuyeckas xumusi: Tectol / T.I1.
ITerposa, T.E. bycsiruna, 11.O.
Paxmarynnuna. — Kasans: U3n-Bo
KI'TY, 2009. — 68 c.

13 sx3. 8 YHULl KHUTY
170 sk3. Ha Kadenpe

B Ob YHUII KHUTY:
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf

Hocryn ¢ ¢ IP- agpecoB KHUTY
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http://ft.kstu.ru/ft/Starodubets_rastvory_disp_systems.pdf
http://ft.kstu.ru/ft/sbor_m.pdf
http://ft.kstu.ru/ft/Petrova_testy-himiya.pdf

11.3 Dnexmponnsvie ucmounuku unpopmayuu
[Tpu nzydyennn nucuuIuinHbl «OO01Ias 1 HEOpraHUYeCcKask XMMUs» UCIOJIb3YIOTCS
AJICKTPOHHBIE UCTOYHUKY WH(POpMAITUHN:

Hayunas syekTpoHHast On0ImoTeKa http://elibrary.ru

OBbC «Kuura®oHm» http://www.knigafund.ru

OBC «Jlanby http://e.lanbook.com

DnekrponHas ondmuoreka KHUTY http:// ft.kstu.ru/ft/

Onektponnbiit karagor YHUL] KHUTY | http://ruslan.kstu.ru/
[JIACOBAHO: [ i , ,ﬁ‘ : g OIUETHOE

3aB. CeKTOpOM Ol{y(b ‘ ~h\|~.~{h:m‘ i ""lu,,) A e ’4',1!;;%».m'k)m

HUYUHbLI
CHRHBIU YeHmp
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12. Mamepuanvno-mexnuueckoe ooecneuenue OUCYUNIUHBL (MOOY]IA).

[Ipyu wu3ydyeHun aAuCHMIUIMHBI «OOIIAs W HeopraHuyeckas XUMHS»
MPElyCMOTPEHO  MCIIOJb30BAHUE JOMOJHUTENIBHBIX CPEACTB  BU3yalU3alUU
nH(pOpMaIHUH.

|. JlekunoHHBIE 3aHATUS:
a) KOMIUJIEKT AJICKTPOHHBIX MPE3EHTAIUH,
0) aymurtopusi, paccuntanHas 200 CTyJAeHTOB, OCHAII[EHHAs MPE3CHTAIMOHHON
TEXHUKOH (3KpaH, HOYTOYK),
B) HATJISITHBIE TTOCOOUS:
1. OGpa3ipl anma3oB (CTpassl).
. YToms.
. I'pacpur.
. Xnop.
. bpom.
. Mo,
. Kpemuuit.
. Cepa.
9. Kpucrani ropHoro xpycrais.
10. O6pa3zen 3anasaroro SOs3.
11. Oneym.
12. O6pasusr metauioB Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pasiisl METaLIOB (-3JIEMEHTOB.
14. O6echochopeHHast KOCTb.
15. O6pa3isl cTEKOI.
16. Haceimennsiii pactsop Pbl,.
17. Obpa3zer Tuxookeanckoi koukperuu (Mn).
18. Kpucramn CuSOs;.
19. TlocepeOpsinas kosba.
20. Kpucrann 6uxpomara aMMOHHUS.
21. Kpucrami KBacIos.
22. O6pa31bl MUHEPAJIOB.
23. [InaTuHOBAas ceTKa.
r) Mojenu mapocTepKHEBBIE:
1. Monens BeH; (siuneiinas).
. Mogens BF3 (TpeyronbHas).
. Monens CH, (TeTpasap).
. Mogens NH3 (TeTpasp).
. Monens H,O (Terpasup).
. Mognens PCls (TpuronanbHas OunupaMua).
. Mogens CIF3 (T-00pa3uast).
. Monens SFg (oxTasap).
9. Mogpens IFs5 (kBampaTHas mupamMua).
10. Monens IF; (merTaronanpHas OumupamMua).
11. Monens Py.
12. Mopenb rpadura.
13. Monenn anmMasa.
14. Monenb cepsl (3ur3aroodpasHtasi).
15. Monens cepsl (KOpoHa).

01N L~ WD
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16. Mogens SiO».
17. Pemerka NaCl.
18. Pemerka NaCl (miotHas yrmakoBka).
19. O6GBeMHOIICHTPUPOBAHHAS PEIIETKA.
20. O0BeMHOIIEHTPUPOBAHHAS (TUIOTHAS YITAKOBKA).
21. I'panenieHTpUpOBaHHAs PEIIETKA.
22. I'panenieHTpupoBaHHas (IUIOTHAS YIIAKOBKA).
23. I'ekcaroHajibHas penieTka.
24. I'excaronasibHas (IUIOTHAs yITaKOBKA).
25. Mopenb OOpHUTpHIA.
26. Mogaenb ypaHa.
27. Mopenb S opouTtany.
28. Mopenb PX opburanmu.
29. Monens dz? opouTam.
30. Mogenb dx* —y* opGuTay.
31. Mogens dXy opourany.
32. Mozenb CTPYKTYpBbI JIbJA.
33. Mogenn ceeHa.
34. Mopnens Temypa.
35. bopo3oH.
36. Moaenb Topusi.
37. Mogens Bropuuta ( ZnS).
1) IIpubopsi:
1. Annapar Kunna.
. [Ipubop s anexrposmza H,O.
. [Tpubop Mapima.
. Ceersiiuecs: TpyOKH ¢ UHEPTHBIMU ra3aMu.
. Karonnsle myun (6abouka).
. ITpubop ms snexrponmsa NaCl.
. Tepmockor.
. anpBaHWYECKUI AIIEMEHT.
9. YcranoBka 1 ntuddy3un Bogopoa yepes MOpUCThIi CTaKkaH.
10. CnupToBkKa.
11. IIpoton.
12. BeinpssMuTeEnb.
13. JlaTep quist mpoToHa.
14. Becsl.
15. Habop pa3HoBecoB.
16. Cnaiinel 1s mpotoHa o teme "Ilepuoanueckas cuctema", "Ctpoenue aToma".
¢) Tabmuipr:
Ilepuonuueckas cucrema anemeHToB /.11 Menaeneesa.
Ceoticmea npocmulx geujecms.
1. [ImOTHOCTH MPOCTHIX BELIECTB.
2. Temnepatypa MIaBJIeHHS MPOCTHIX BEIIECTB.
3. CrangapTHasi JHTPOMHS MPOCTHIX BEIIECTB.
4. CtannapTHbIE JIEKTPOIHBIC TOTCHIIMAIBI TPOCTHIX BEIIECTB B BOAHOM PAacTBOPE.
5. CrangapTHBIE IEKTPOAHBIE TTOTEHITUABI E%08 HEKOTOPBIX OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX CHCTEM B BOJHBIX PacTBOpax.
6. CrangapTHbie U300apHbIE TOTCHIIHAIBI AG05 00pa30oBaHMs HEKOTOPHIX BEIIECTB.

0N N hWN
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I1. JTaGopaTopHbIie pabOTHI
a) 4 naGopatopun oO1ei miomnaaso 400 KB. METPOB, OCHAITIEHHBIE ITKahaMu
BBITSDKHOH BEHTWIISIIMH, CYITWIBHBIMU TICYaMHU, BOJOCTPYHHBIMHA HacOCaMH,
DJIEKTPOHHBIMU U TEXHOXUMHUYECKUMHU BecaMH, Kamopumerpamu, pH-meTpamu u T.1.
0) 2 nabopaTopuu C MECTaMH CTYJICHTOB, OCHAIIICHHBIMU KOMIIBIOTEPAMU C
noctynoMm B IHTepHET, IpeiHa3HaYeHHBIC NI paObOThI B JIEKTPOHHOMN
oOpa3oBaTenbHOU cpejie

13. Obpazosamenvhubvie mexnonozuu

[Ippu wm3ydyenwmm gucnuIUIMHBI «OO0IMas W HEOpraHWYecKas  XHUMHS»
PEIyCMOTPEHO MPUMEHEHHE PA3IUYHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Hugopmayuonnvie mexnonocuu: CUCTeMa TUCTAHIIMOHHOTO OOydYeHUA U
koHutposis 3HaHuih MOODLE, noctynm uepe3 rmobanbhyto cetb WHTepHET K
HOPMAaTHUBHBIM W 3aKOHOJATENbHBIM aKTaM, »JJICKTPOHHBIM OHOIHOTECYHBIM
pecypcam, MaTeHTHBIN TTOUCK;

Tpaouyuonuvie mexnonoeuy: AHIWBUIyallbHAsl paboTa - MOJATOTOBKA OTYETA TIO
npojienaHHoN yabopaTopHoit paboTe, MOATOTOBKA K KOHTPOJIBHOW pabore,
COCTaBJICHHE KOHCIEKTA JICKIIUH;

HUnmepaxmusnvie mexnonocuu: paboTa y JOCKH, CaMOCTOSTENIbHAs pabora B
KOMaHZe, 3aluTa OT4YeTa MO MpoJeTaHHOW JabopaTtopHOW padoTe, TUCKYCCHS,
KOMaHJIHasg paboTa MoJi PYKOBOACTBOM IMpernojaBaTeisi, pPEIIeHHe TPOOIeMHBIX
CUTYyalUu.

OO61iee KONMMYECTBO JAOOPATOPHBIX 3AHIATHI, TPOBOJUMBIX B UHTEPAKTHUBHOMN
dbopwme, coctaBmsiet 35 yacoB win 43 % OT ayAUTOPHOM HATPY3KH.
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