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1. OBIIAS XAPAKTEPUCTUKA PABOYEHN TPOTI'PAMMBI JJUCIITUTLIMHBI
BA. 06 Xumus

11. Mecro AucIMIIMHBI B CTPYKTYpPe OCHOBHOM NpogeccuonabHON 00pa3oBaTeIbHOM
NPOrpamMMmbl

OobmieoOpa3zoBaTenbHast AUCHUILINHA SBISIETCS 003aTEIBHON YacThI0 001e00pa3oBaTEILHOTO
IUKIa oOpa3oBarenbHOM mporpammbel B cooTBeTcTBUU ¢ PI'OC mo crnenumanprocTH 25.02.01
Texumueckas OKCILTyaTalus JICTATCIIbHBIX allllaparoB U I[BI/IFaTeJIeI\/JI

1.2. He.]'lﬂ U IVIAHUPYEMBbI€ Pe3yJabTAaThl OCBOCHUA TUCIHUILIMHbI

1.2.1. eau u 3aga4n 001e00pa3oBaTeIbLHOM TUCHUTLIMHBI

@opMHUpOBaHHE y CTYJIEHTOB NPEJACTABJIEHUSA O XUMHYECKOM COCTaBJAIOIIEH
€CTECTBEHHO-HAyYHOM KapTHHBI MHUpa Kak OCHOBBl NPUHATUS PEHIEHUH B IKU3HEHHBIX W

IMPOU3BOJACTBCHHBIX CUTYAllUAX, OTBECTCTBECHHOI'O NOBCACHHUA B HpHpO,)IHOI\/’I cpeac.

3agaum JUCHUIJINHBI:

1) chopmMupoBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX MPOIECCOB H
ABJICHUM B  OKpYXKarolled  cpele, LENOCTHOM  HAy4YHOW KapTUHBI MHUpa, B3aUMOCBI3U MU
B3aMMO33aBUCHMOCTHU €CTECTBECHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (HOPMYJbl HEOPTaHHMUYECKUX M OPraHHYCCKUX

BEIL[ECTB, YPAaBHEHUS! XUMHUYECKUX PEAKIUil, 00BIACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIHTATHI
XUMHYECKUX SKCIIEPUMEHTOB,

3) copmMupoBaTh HAaBBIKM TPOBEJCHHS MNPOCTEHIINX XHMHYECKHX IKCIEPUMEHTATBHBIX
UCCIICIOBAHUN C COOJIIOICHUEM TIpaBmWiI OE€30IacHOr0 OOpamieHHsi ¢ BEIIECTBAMH M J1a00pPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HMCIIOJIb30BaTh HHPOPMAIMIO XHMHUYECKOTO XapakTrepa Hu3
Pa3IUYHbBIX UCTOYHUKOB;

5) chopmMupoBaTh yMEHHs MPOTHO3UPOBAThH IOCICACTBUS CBOCH IEATEIBHOCTH M XHMHYECKUX
HPUPOIHBIX, OBITOBBIX U MIPOU3BOICTBEHHBIX MPOIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYUMOCTH TOCTIDKCHHH XHMHYCCKOW HAyKd M

TEXHOJIOTHH I pa3BUTHUSI COLMATBLHON M IPOU3BOACTBEHHOM cdep.

1.2.2. Tlananupyemble pe3yabTAThl OCBOCHHUS TUCHHUILIMHBI:

B pe3yiabpTarte OCBOCHUA JUCHUIIIIMHBI 06yqa10m1/1171c51 JOJIKCH O6J'I&I[8.TB 06IJ_II/IMI/I
KOMIICTCHIIUAMM, BKIIFOUAIOIITUMH B ce0s CITOCOOHOCTB:

OK 1. IloHMMare CyIIHOCTh M COLMAJIBHYIO 3HAYMMOCTb CBOeH Oyaymiell mpodeccun,
MIPOSIBIIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. OpraHI/I3OBBIBaTB CO6CTBCHHYI-0 ACATCIIBHOCTD, OIIPEACIIATH MCETOAbI H CITOCOOBI
BBITIOJTHCHUA HpO(beCCI/IOHaJ'IBHBIX 3aaa4, OIICHUBATb UX BCI)(I)CKTI/IBHOCTB H Ka4CCTBO.

OK 4. OcymiecTBisITh MOUCK, aHAJIU3 U OLIEHKY WH(opMaIuu, He0OX0JUMOH ISl IOCTAHOBKH U
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pemeHus npodeccHoHaANBHBIX 33aa4, TPO(PECCHOHAIBHOTO U JTMYHOCTHOTO PAa3BHUTHSI.

OK 6. PabGoTathb B KOJUIEKTUBE U KOMaH ie, 00ecreunBaTh CruioueHue, 3pdekrnBHo 00ImaThes ¢
KOJUJIETaMH, PYKOBOJICTBOM, TIOTPEOUTEIISIMHU.

B pe3ynbrare oCcBOEGHUS MPOTrpaMMBbl YU€OHON AMCIUIUIMHBI 00YUYArOIIUIACS JOKEH 00anaTh
po(hecCHOHATFHBIMU KOMITETCHIIUSMH, BKIIOYAIOIIUMH B ¢€0sI CIOCOOHOCTB!

[IK 1.2. ObecneunBaTh TEXHUUYECKYIO SKCILTyaTallMIO JIETAaTEJIbHBIX anmnapaToB 0a30BOro THUIIA,
uX JBUraTeneil 1 QyHKINOHAIbHBIX CUCTEM.



Kon n
HaMMeHOBaHHe
(¢ opMupyembIx
KOMIIETeHIH i

ILnanupyemMsblie 00pa3oBaTe/bHbIC Pe3yJbTATHI 00y4YeHHs

JIMYHOCTHBIE H MeTanpeaMeTHbIC

I[IpeameTHbIe

OK 1. Ilonumats
CYIIHOCTbH U COIHAIBHYIO
3HAYUMOCTh CBOEH
Oynymeit npogeccuu,
MIPOSIBJIATE K HEH
YCTOMUYMBBIN HHTEpEC.

OK 2. Opranu3oBsIBaTh
COOCTBEHHYIO
JIeATENBHOCTb,
OMpPEIeISITh METO/IBI 1
CHOCOOBI BHITTOJTHEHHS
PO eCCHOHATTBLHBIX
3aj1a4, OIlCHUBATh HX
3G GEKTUBHOCTD U
KauecTBO.

B yactu TpymoBOro BOCITUTAHUS: - TOTOBHOCTD K
TPy, OCO3HAHKE IEHHOCTH MACcTepPCTBA,
TpyAontobKe; - TOTOBHOCTh K AKTUBHON
JIeATENEHOCTH TEXHOJIOTHYECKON U COLUATBHOI
HAIMPABJICHHOCTH, CIIOCOOHOCTH HHHUIIMUPOBATH,
TUIAHUPOBATh M CAMOCTOSITENHLHO BBITONHSITh
TaKyIO JCSITENBHOCTD; - HHTEPEC K PA3TUYHBIM
cdepam npodeccHoHaTLHON AeATSIEHOCTH,
OBnajsieHHe YHUBEPCAILHBIMH YI€OHBIMU
NO03HABATENILHBIMU JICHCTBUAMU:
a) 0a30BbIC JIOTHYCCKUE ACUCTBUS:
- CAMOCTOSATEIBHO (POPMYIHPOBATH U
aKTyalU3UpOBaTh MPOOIEMY, pacCMaTPHBATh €€
BCECTOPOHHE; - YCTAHABIIHBATH CYIIECTBEHHBII
MpU3HAK UKW OCHOBAHUA 1JIA CpaBHCHUA,
KJIaccu(HUKaIMKA U 0000IICHHUS;
- OMPeNeNIsITh NN A TENFHOCTH, 3a/1aBaTh
nmapaMeTpbl U KPUTEPUN UX JOCTHIKCHUS,
- BBIABJIATH 3aKOHOMCPHOCTU U IPOTHUBOPECYUMS B
paccMaTpUBaEMBIX SIBJICHUSIX;
- BHOCUTH KOPPEKTUBLI B ACATCIbHOCTD,
OLICHUBATh COOTBETCTBHUE peByﬂbTaTOB LECJIAM,
OLICHUBATh PUCKH MOCIIEACTBHI JACATEIBHOCTH;
- pa3BUBATh KPEATUBHOE MBILIJICHUE IIPH PELICHUN
JKH3HEHHBIX MTPo0IIeM
0) 6a30BbIC UCCIICIOBATEIBCKIE ACHCTBYS:
- BJIaJIETh HABBIKAMH Y4eOHO-HCCIIEI0BATEIbCKOM
Y MIPOCKTHOM JIeSTeIbHOCTH, HABBIKAMHU
paspetieHus mpodiem;
- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBSI3H U
aKTYaJIM3UPOBATh 33/1a4y, BBIIBUIATh TUIIOTE3Y €€
PpEeLIeHUs], HAaXOJUTh APTYMEHTBI JIJIsI
JIOKa3aTeNbCTBa CBOUX YTBEP)KACHHMH, 33/1aBaTh
rapameTpbl U KPUTEPUH PEIICHHS;
- aHATM3MPOBAThH MOJIYYEHHBIE B XOJIE PELICHUS
3a/1au Pe3yJabTaThl, KPUTUUECKH OL[EHUBATh UX
JIOCTOBEPHOCTb, MIPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX; - YMETh IIEPEHOCUThH 3HAHUS B
MO3HABATENbHYIO M PAKTHYECKYIO 00J1acTh
KHU3HEACATEIIBHOCTH, - YMETh HHTETPHUPOBAThH
3HAHMS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIC UJICH, MIPE/IJIaraTh
OPHUTMHAIIbHBIEC TTOAXObI U PEIICHNUS;
- CIIOCOOHOCTh UX UCIOBb30BAHUS B
M03HABATENbHON U COLMAJIBHON MPAKTUKE

- BIAJEThb CHUCTEMOM XHMHYECKHX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIONINE OHSATHS
(XMMuYecKUil  JJIEMEHT,  aToM,  JJIeKTPOHHas
obornouka aroma, S-, p-, -3TEeKTPOHHBIE OpOUTAITH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTh, 3JEKTPO
OTPHUIATENEHOCTB, CTeNeHb OKHCIICHUS,
XUMHUYECKas CBs3b, MOJIb, MOJSIpHasi — Macca,
MOJISIPHBII o0BeM, YIIAEPOHBIN CKeJIeT,
(yHKUMOHANbHASL TPYIIA, paauKal, H30MepHs,
W30MEPBl, TOMOJIOTHYECKHHA  Psil, TOMOJIOTH,
YIJIEBOJIOPOABI, KHUCIOPOX M a30Tconep)Kallue
COEJIMHEHNS], OMOJIOTUUECK aKTHBHBIE BEIECTBA
(yrneBozpl, >KUpBL, OEJKH), MOHOMEDp, IOIUMED,

CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYISIPHBIC COETUHEHUS,
KpUCTAUINYECKAsl pelIeTKa, THUIbI XUMHUYECKHX
peakiuii  (OKHCITUTEIBHO- BOCCTAHOBHUTENBHEIE,
9K30-M  OHAOTEPMHUYECKUE, PEAKIMH HOHHOTO

o0OMeHa), pacTBOp, 3JIEKTPOIUTHI, HEINIEKTPOIUTHIL,
AIIEKTPOITUTHYECKAs.  JIUCCOLMALIUS, OKUCIHUTEIb,
BOCCTaHOBHTEIb, CKOPOCTh XMMHYECKOH pEaKIuH,
XMMHYECKOEe DaBHOBECHE), TEOPUM M  3aKOHBI
(Teopuss XMMHYECKOI'O CTPOGHHS OpraHUYECKHX

BEIIIECTB AM. ByrnepoBa, Tteopus
ANEKTPOITUTUIECKON JIACCOLMALIMH,
nepuonndeckuil 3akon J.M. MenneneeBa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,

CHMBOJIMYECKUI S3BIK XMMHH, (PAKTOIOTHIECKUE
CBEJICHUSI O CBOICTBAaX, COCTaBe, IIONYYEHUH U
0e30macHOM UCIIOJIb30BaHUHU BaKHEHIIINX
HEOPTAaHWYECKMX M OPraHMYECKUX BEIIECTB B
OBITY M MPaKTHYECKOH AESATETBHOCTH YEIOBEKa;
- yMeTb BBIBIATH XapaKTepHbIC TPHU3HAKH U
B3aHMOCBSI3b U3y4EHHBIX TIOHATHH,
NPUMEHSTh  COOTBETCTBYIOLIME TIOHATHS IPHU
OITMCAaHNN CTPOCHUS M CBOICTB HEOPTaHUYECKUX U
OpPraHMYECKHX BEIIECTB M HX IIPEBpAlICHU;
BBIABIISATh B3aMMOCBSI3b XHMHUYECKUX 3HAHHH C
MOHATHSIMU U TPEACTaBICHWSIMH  JPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

yYMeETh HCTIONB30BaTh HAaNMEHOBaHUS
XMUMHUYECKUX COEIUHEHUH MEXTyHAPOAHOTO CO03a
TEOPETHUUECKOW W MNPUKIAAHOM  XUMUM U
TPUBHAIbHBIE HA3BAHWS  BAXHEHIINX  BEIIECTB
(3THUICH, aleTUJICH, TITUIICPYH, ¢eHoOII,
(dopmanbieriy,  yKCycHash — KHCJIOTa, TUIMINH,
yrapHblii ras, yrjieKUCHbld Tra3, aMMHaK, TalleHas
W3BECTh, HETAIllCHas W3BECTh, IUTHEBAS COOA M
JIPYTHX), COCTABISITE (OPMYIBI HEOPTAaHMIECKHAX U
OpPraHMYeCKHX BEIIECTB, YPABHEHUS XHUMHUYECKHX
peakiui, OOBSCHATP WX CMBICT, ITOATBEP)KIATh




XapaKTepHbIE XMMHUUYECKHE CBOMCTBAa  BEILIECTB
COOTBETCTBYIOUIMMH AKCIIEPUMEHTAMU U 3aITUCAMU
YpaBHEHUI XUMUUECKUX PEAKIIHIA;

YMETh yCTaHaBIMBATh MPUHAUIEKHOCTD
U3y4EHHBIX HEOPraHWYECKUX U OPraHM4ecKuX
BEIIECTB K OINpPEHETICHHBIM KilaccaM M Tpymnam
COCIMHEHUH, XapaKTepu3oBaTb HUX COCTaB U
BaKHEHILIME  CBOWCTBA;  ONpENEeNATh  BHIBI
XUMHUUYECKUX  CBs3ell  (KOBaJeHTHas, HWOHHA,
MeTaJUINYecKas, BOJIOpOJIHAS), TUIIBI
KPHUCTAJUTHIECKUX pelIeToK BEILIECTB;
KJIaccH(UIMPOBATh XUMUYECKHE PEAKIIHN;

cOpMHUpOBATh TPEICTABICHUS: O XUMHYECKOU

COCTABJIAIONIEH €CTECTBEHHOHAyYHOM  KapTHHBI
MHpa, PpOAM XHMUU B TIO3HAHUM  SIBICHUI
npupopl, B  (OPMUPOBAHMM  MBIIUICHHS U
KYyIbTypbl  JIMYHOCTH, ee  (QYHKUMOHAJIHHOM
TPaMOTHOCTH,  HEOOXOOUMOW  JJsl  pelIeHUus
MPAaKTUYECKHUX 3a/1a4 u 9KOJIOTHUECKU

00OCHOBaHHOT'O OTHOIIECHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM cpenie;

YMETb TMPOBOJHWTH PACUETHI
dbopMynamM M ypaBHEHUSIM XUMHYECKHX peaKIui
C HUCITIOJIB30BAHUEM d)I/ISI/I‘JecKI/IX BCJIIMYHH,
XapaKTepU3yIOIUX BEIIECTBA C KOJIMYECTBEHHOMH
CTOpPOHBI: MAacchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI)
ra3oB, KOJMYECTBA BEIECTBA; HCIOJIb30BATh
CUCTEMHBIC XUMHWYCCKUE 3HaHUA [JId HNPUHATUA
pelieHnii B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX,
CBSI3aHHBIX C BEI[ECTBAMU M UX IPUMEHEHUEM

0 XHUMHYCCKUM

OK 4.

OcCyImecTBIATH MOHCK,
aHAJIN3 U OLICHKY
uHpopmanuu,
HEOo0XOIUMOH IS
TIOCTAaHOBKH H PEILECHHS
npodeccHoHaNBHBIX
3ajad,
poeCcCHOHANBHOTO U

JIMIYHOCTHOI'O Pa3BUTHUA.

B obmnacti IeHHOCTH HaYYHOTO ITO3HAHHMS: -
copMUPOBaHHOCTH MUPOBO33PEHMU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOLIECTBEHHON NIPAKTHKY,
OCHOBAHHOT'O Ha AUAJIOre KYJIbTYp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTa B
MIOJIMKYJIBTYPHOM MHUPE; - COBEPILICHCTBOBaHNE
SI3bIKOBOM M YNUTATENbCKON KYJIBTYPbI KaK
CpEIICTBA B3aUMOJEHCTBUS MEX LY JIIOJbMU U
TIO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTH Hay4IHOMH JeATeIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIE0BATEIbCKYIO JEATEILHOCT
MHIMBHUIYaJIbHO U B Tpymiie; OBnaneHue
YHUBEPCAIBHBIMU Y4eOHBIMH [T03HABATEIbHBIMU
JeicTBUsAMHE: B) paboTa ¢ uHpOpMAaIueit: -
BJIaJIeTh HABBIKAMH ITOTY4EeHHs HHPOPMALUH 13
HCTOYHHMKOB Pa3HbIX TUIIOB, CAMOCTOSATEIHHO
OCYIIIECTBIISITH MIOMCK, AaHAJIN3, CHCTEMATH3ALIUIO U
HMHTEPIPETANI0 HHPOPMAIUN Pa3INIHBIX BUIOB
1 GOpM TpeaCcTaBICHHS; - CO3JaBaTh TEKCTHI B
pa3nu4HBIX (POpMaTax ¢ yI€TOM Ha3HAUCHUS
WHPOPMAIINH U TENIEBOH ayIUTOPUH, BRIOHPAs
ONTHMAJIbHYIO (POPMY IPEICTABICHHUS 1
BH3YyaJIN3alliH; - OLIEHUBATH JJOCTOBEPHOCTD,
JITUITUMHOCTh HH(OPMAINH, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJIBHO-3THYECKHM HOPMaM; -
WCTIONIB30BATh CPEACTBA NH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pELIEHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX

- yMETh IUIAHUPOBATH U BBITOJHITH XUMUUYCCKHIA
IKCHEPUMEHT (mpeBparieHust OpraHUYECKHX
BELIECTB MM HATPEBAHWH, MOIYYCHHE ATHICHA U
U3YyUYCHHE €r0 CBOMCTB, KaueCTBEHHbIE PEAKIUU HA
AITbJIETU]IBI, KPaxMal, yKCYCHYIO KHCIOTY;

JICHaTypaliss OENKOB TPH HArpeBaHWH, IIBETHBIE
peakiyy OelKOB; MPOBOJUTH PEAKIIMH ~ WOHHOI'O
oOMeHa, OIpEeNIENsITh cpeny BOJTHBIX
PacTBOpPOB, KaYECTBEHHBIE PEAKIMK Ha CYIb(aT-,
KapOOHAT- M XJIOPU/I-aHHOHBIL, HA KATHOH aMMOHHUS;
peliaTh SKCIEPUMEHTAIbHBIC 3a/aud 0 TeMaM
"Metaymbl" u "Hemertautel") B COOTBETCTBHH C
NpaBWiIaMH  TEXHUKH  0E30MACHOCTH P
oOpamieHnn C BemecTBaMd U Ja0OpaTOPHBIM
000pylIOBaHMEM;  TPEACTABIATH  PE3YJIbTATHI
XHUMHUUYECKOTO JKCIEpUMEHTa B (opMe 3aruicu

YPAaBHEHUH COOTBETCTBYIOIIMX  peakuud U
(opMmynupoBaTh  BBIBOJBI HA OCHOBE 3THX
Pe3yIbTaTOB;

yMETh aHAIM3UPOBATh XUMHYECKYIO MH(OpMAIHIO,
IOJTy4aeMyl0 U3 pPasHbIX HCTOYHHKOB (CpelcTB
MaccoBoil napopmMamyu, ceth HTEepHET 1 npyTHe);
BIIAJCTh ~ OCHOBHBIMH  METOJaMH  HAy4HOTO
IO3HAHWS  BENIECTB M  XMMUYECKUX SBICHUH
(rabmorenne, HU3MEpeHne, HKCIICPHMEHT,
MOJICITPOBAHHE);

YMETh TPOBOIUTH pacdeThl 10 XUMHYECKHM
(dhopMynamM ¥ ypaBHEHUSIM XMMUYECKHX pPEaKIHn




OpraHM3aIOHHBIX 33]1a4 ¢ COOIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOeperkeHus,
TIPAaBOBBIX M THYECKUX HOPM, HOPM
nH(pOpMannOHHOH 6e30MacHOCTH;

- BJIaJIETh HABBIKAMH PACHIO3HABAHUS U 3aIIUTHI
nH}popmanuy, HHOOPMATMOHHOH OE30TTaCHOCTH
JIMYHOCTH

C HCHONB30BaHMEM  (HM3WYECKHX  BEJIHYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C KOJINYECTBEHHOM
CTOpOHBI:  Maccel, o0bema (HOpMaJIbHBIE
YCIIOBHSI)  Ta3oB, KOJIMYECTBA  BEIECTBA;
WCIIONIb30BaTh CHCTEMHBIE XHMHUYECKHE 3HAHMS
JUIL  TPUHATHSL ~ PEIICHHH B KOHKPETHBIX
JKH3HEHHBIX CHUTYaIHAX, CBSI3aHHBIX c
BEILIECTBAMH U MX IPUMEHEHHEM

OK 6.

PaGoraTh B KOJIJIEKTHUBE U
KOManjie, 00ecreunBaTh
croueHue, 3pdexTrBHO
001IaThCs ¢ KOJUIEraMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMH.

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITETIBHOCTH U CaMOOIIPEAETICHHIO;
-OBJIaJICHUE HABBIKAMH YUeOHO-
UCCIIeIOBATENLCKOM, MPOEKTHON U COIMAIbHOM
JIeSITENIbHOCTH;

OBnajieHne YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUSAMU:

6) coBMeCTHasl e TeTbHOCTB!

TIOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA
KOMAaHJHON M WHIUBUIYaIbHOU PaOOTHI;

- IPUHUMATh 1IeJTd COBMECTHOM JIESITENIbHOCTH,
OpPraHMU30BLIBATH U KOOPJIUHUPOBATH ﬂeﬁCTBHH o
ee JOCTIKEHHIO:

COCTABJIATH IUIAH JIEHCTBUI, pacrpenensTh poiu ¢
Y4eTOM MHEHHH YYaCTHUKOB 00CYXAaTh
pe3ynbTaThl COBMECTHOM paboThI;

- KOOpAWHHUPOBATH U BBINIOJIHATH pa60Ty B
YCIIOBUAX pE€aJIbHOI'O, BUPTYAJIbHOI'O U
KOMOUHHPOBAHHOT'O B3aMMOICHCTRUS,
OCYIIECTBIISATH TIO3UTUBHOE CTPATETUIECKOE
MIOBEICHUE B PA3IMYHBIX CUTYAIUAX, IPOSBIATH
TBOPYECTBO M BOOOpaXKEHUE, ObITh
WHHULUATHBHBIM

OBaieHne yHUBEPCAIBHBIMU PETYIATUBHBIMHU
NENCTBUSIMU:

T') IPUHATHE Ce0sl U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHX
JIOJIeY TIPY aHaJIN3e Pe3yIbTaTOB AeATEIbHOCTH;
- IPU3HABATH CBOE MPABO U IPaBO APYTHX JIFOJCH
Ha OIIMOKH;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MUP C
MIO3HLINHU PYTOT0 YeIOBEeKa

- YMETb TUIAaHUPOBATH U BHIITOIHATH XUMUUECKHUI
9KCIIEPUMEHT (IIPEBPAIEHHs] OPTraHNIECKUX
BEILIECTB IPH HarpeBaHWH, MONTyYeHUE STHIICHA U
M3y4EeHUE ero CBOMCTB, KAUeCTBEHHbIE PEaKIIUH Ha
aNbJETHBI, KPaxMall, YKCYCHYIO KUCIIOTY;
JIeHaTypalus OeJIKOB IPH HarpeBaHWH, [IBETHbIE
peakuu OENKOB; MPOBOANTH PEaKIIK HOHHOTO
oOMeHa, OmpeieNnsiTh Cpeay BOIHBIX
pacTBOpOB, KaYECTBEHHBIE PEAKIMU Ha CyIb(at-,
KapOOHAT- U XJIOpUI-aHUOHBI, HA KATHOH aMMOHHUS,;
peniath SKCIEepUMEHTAIbHbIE 33a4H 110 TeMaM
"Metamiel" u "Hemeramnsl") B COOTBETCTBHH C
NpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH
00paIIeHNUH C BEIECTBAMU H

1a00paTOpPHBIM 000PYAOBaHUEM; ITPEACTABIATH
Pe3yJIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (hopMe
3allUCH  YPAaBHEHUI COOTBETCTBYIOLIMX PEaKLUN U
(hopMynHpoBaTh BBIBOJIBI HA OCHOBE ATHX
pe3yJIbTaToB

IIK 1.2. ObecnieunBarth
TEXHHUYECKYIO
IKCILTYaTaIHI0
JIeTATEJIbHBIX AIapaToB
0a30BOro TUIIA, UX
JIBUTATENEH U
(YHKIIMOHATBHBIX
CHCTEM.

BJAJeTh HABBIKAMH IOJIydeHUs HH(OpMaLu M3
HCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYILECTBIIATh ITOUCK, aHAIM3, CHCTEMATH3ALHUIO H
HHTEPIIPETaliio HHPOPMAIUH Pa3IHIHBIX BHIOB
u (HOpPM TIPENICTaBIICHHUS;

CO3/1aBaTh TEKCTHl B PAa3IMYHBIX (popMaTax C
y4eTOM Ha3Ha4yeHHs HH(POPMALMU M LeIeBOH
ayIUTOpHH, BBIOMpas ONTUMAaJbHYIO (OpMYy
NPENCTaBICHUS U BU3yaIH3aLlHN;

OLICHMBaTh  JIOCTOBEPHOCTb,  JICTUTUMHOCTBH
nHGOpPMAIUM, €€ COOTBETCTBHUE IIPABOBHIM H
MOPAIBEHO-3THYECKUM HOpMaM;

UCIIONB30BaTh CPEACTBa HMH(OPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PELICHUH

c(OpMHUPOBAHHOCTH MIPEICTaBICHUIA: o
XUMUYECKON COCTaBIIAIOIIEH E€CTECTBEHHOHAYYHOU
KapTHHBI MHpPA, PO XVMUU B TIO3HAHUH SIBIICHUA

Opuponpl, B  (OPMHUPOBAHWM  MBIIIICHUS U
KyAbTypBl ~ JIMYHOCTH, €€  (DyHKIMOHAIHHOU
TPaMOTHOCTH,  HEOOXOOMMOM ISl  pEIICHHs
MPaKTHYECKUX 3a1a4 u 9KOJIOTHYECKH

00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO U
MIPUPOJIHOM CpeE;

cOPMHUPOBAHHOCTh ~ YMEHHUS  aHAJIU3UPOBATH
XUMUYECKYI0 HH()OpMAIMIO, TMONydaeMylo |3
pasHBIX ~ HCTOYHHUKOB  (CPEICTB  MaccoBOi
nHpOpManuy, cetb UHTEpHET U Apyrue);
cOpMHPOBAaHHOCTh YMEHHH COONIONATh TpaBUIIA

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 1 | 3KOJIOTMYECKH LIEJIECO00Pa3HOro MOBEICHHUS B OBITY
OpPraHM3allOHHBIX  3a7ad C  COOJIOJICHWEM | M TPYJOBOH NEATENBHOCTH B IENAX COXPAaHEHHS
TpeOoBaHUH SPrOHOMUKH, TEXHUKH | CBOETO 3J0POBbS U OKPYXAIOUWEW NpUpOAHON
0€30MacHOCTH, THIHMEHBI, PEeCcypcocOepeKeHus, | CPeAbl; yUWTHIBATh OIMACHOCTh BO3ACHCTBUS Ha
NPABOBBIX M DTHYECKUX  HOPM,  HOPM | JKUBBIE OpPraHU3MBI ONPEACICHHBIX  BEILECTB,
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WHPOPMAIIMOHHOM OE30MaCHOCTH;

BIIAJICTh HABBIKAMU PACIIO3HABAHUS W 3aI[UTHI
nHpopManuy, WHPOPMAIMOHHON O0e301acHOCTH
JITYHOCTH.

TOTOBHOCTH K TpPYHLy, OCO3HaHHWE IIEHHOCTH
MacTepcTBa, TPYIOITIO0HE;

TOTOBHOCTh K  AKTHBHOW  JIEATEIILHOCTH
TEXHOJIOTMUECKOM u coLMaIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHPOBATH,
IUIAHUPOBaTb ¥ CaMOCTOSITEJIbHO  BBINOJHATH
TaKylo eSITENbHOCTD;

HHTEpeC K Ppa3uYHBIM chepam
npoecCHOHANBHON ~ NeATeIbHOCTH,  YMEHHE
COBepIIaTh  OCO3HAHHBIM  BBIOOp  Oymymiei
npodeccud M peaNn3oBbIBaTH  COOCTBEHHBIE
YKM3HEHHBIE TIJIaHbI;

TOTOBHOCT M CIIOCOOHOCTH K OOpa3oBaHHIO H
camM000pa30BaHUIO Ha MPOTHKEHUH BCEW J)KU3HM;

IIOHHUMasA CMBICJI I10Ka3aTCiAa
ﬂOHYCTHMOﬁ KOHIICHTpaluu

NpeaeTbHON




2. CTPYKTYPA U COAEP) KAHUME JUCHUIIJIMHBI

2.1. O0bem qUCHMIIIMHBI U BUABI Y4eOHO# padoThI

Bua yueOHo# paGoThl O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (BCero) 72
OO6s3arenbHas ayauTopHas yueOHas Harpyska (BCero) 70
B TOM YHCJIE:
TEOPETHUYECKHE 3aHATHS 30
MPAKTAYECKUE 3aHATUS 24
nabopaTOpHBIC 3aHATHUS 10
[IpodeccronanbHO OPHEHTUPOBAHHOE COJEpKaHUE (CoAepKaHNE 6
MIPUKIIATHOTO MOJTYJIS)
B TOM YHCJIE:
TEOPETUUCCKUE 3aHATHUS 2
MIPAKTHUYECKHE 3aHATHS 4
CamocTtosrenbHas pabota oOyyaromnierocs (Bcero)
B TOM YHCJIE:
BHEAYJAUTOPHAs CAMOCTOSITENIbHAs paboTa
IIpomexxyTouHas arrecTanus — 3a4eT 2

10




HanmenoBanue Copnep:xanue y4eOHOro MaTepuaJjia (0OCHOBHOE H Obne ®opmupyembie
beM
pasjesioB U TeM npodeccuoHaILHO-OPHEHTHPOBAHHOE}, JIA00pAaTOPHbIE H 4aCcoB KOMIIETeHIH
NMpaKTHYeCKHe 3aHATHS, IPUKJIAAHOH MOAYJIb i
1 2 3 4
OcHoOBHOe coziepaxanue 64
Pa3nen 1. OcHOBBI CTPOEHHS BEHIECTBA 6
Tema 1.1. OcHoBHOe coepkaHue 4 OK1;2
CrtpoeHue aToMOB
R — TeopeTuueckoe o0yuenue 2
3JIEMEHTOB
W TIprpoza CoBpemeHHast MoJieNb CTpoeHHs aToMa. CHUMBOJIMYECKUH A3BIK XUMHUU. XUMHUYECKUH 9
XHUMUYECKO 9JIEMEHT. OJIeKTpOHHas KoH(urypauus artoma. Kiaccudukanus XUMHYECKUX
# CBSBH JNeMeHTOB (s-, Pp-, 0-amemenTh). BaneHTHbIE 3JEKTPOHBI. BanseHTHOCTS.
OJNeKTpoHHAs IpHUPOAa XUMHUYECKON CBA3U. OJNEKTPOOTPULIATEIBHOCTh. BHIIbI
XUMHYECKOH CBSI3M (KOBAJICHTHAS, HOHHAS, METAJUIMYECKas, BOJOPOJIHAS) H CIIOCOObI
IIpakTnyeckue 3aHATHA 2
Pemienue 3a1anuii Ha UCMIONB30BAHHE XUMHUECKOW CUMBOJIMKY M Ha3BaHUM
MEKAYHApOJHOIO COK3a TEOPETUUECKOM U NIPUKIIAJHOM XUMHU U TPUBUAJIbHBIX
XUMHUYECKUX d)opMyn JIBYXaTOMHBIX COEAMHEHHUH (OKCHIOB, Cyﬂbd)I/I)IOB,
HECOPTaHUYCCKUX COGJIPIHCHHFI OTACHIBHBIX KJIACCOB. 2
HpaKTI/lquKI/le 3aJaHud Ha YCTAHOBJICHHME CBA3U MCKAY CTPOCHUEM ATOMOB
HEPUOIUYECKIM U3MEHEHHEM CBOWCTB XMMHUUECKHX JIEMEHTOB M UX COCIUHEHUN
nonokeHueM Ilepuonuueckon CUCTEMBL.
Tema 1.2. OcHoBHoe coiep:kaHue 2
ITepnoanueckuii OK 1
32KOH U TAGIIHIIa IIpakTHyeckue 3aHATHS 2
OK 4
J.1. MenneneeBa
[lepuoanueckas cucrtema xumuueckux sneMeHTos (.M. Menneneesa. @uznueckuit
[Tepnoguueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB 2

3JIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX H CIIOXKHBIX BEIIECTB B COOTBETCTBUU C
HOJIOKEHHEM XUMUUECKoro 3neMenTa B [lepuonuueckoii cucreme.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepnoandeckoro 3akona JI.1.
Memnneneesa. [Iporunoss: JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKIX
3JIEMEHTOB. PelieHne npakTHKa-opUeHTUPOBAHHBIX TEOPETHUIECKHUX 3aJaHUi Ha
XapaKTepU3aLMI0 XUMIIECKIX 3JIEMEHTOB «MeTaniecKie/ HeMETalInIECKIe
CBOWCTBA, IIEKTPOOTPHUIATEIBHOCTh XUMHIECKUX 3JIEMEHTOB B

COOTBETCTBUH C HX JIEKTPOHHBIM CTPOSHUEM H TOJ0XKEHUEM B IEPHOJUIECKON
cucreMe xuMuieckux snementos .M. Menneneea»
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Paznen 2. Xumnueckue peakiuu

10

Tema 2.1. Tunst
XUMUYIECKUX peaKIuit

OcHoBHOe cofep:kaHne

TeopeTnueckoe o0yueHue

Knaccudukarusi v THITBI XAMHUYECKUX PEAKIUH ¢ y9acTHEM HEOPTaHUICCKUX
BenectB. CocTaBlieHUE YPaBHEHUM peakinil COeTMHEHHUS, Pa3I0KEHNUS,
3aMeIIeHus, 0OMEHa, B T.4. PEaKIUi TOPEHUS, OKHCIICHUS- BOCCTAHOBJICHWIS.
YpaBHeHUs OKUCIEHHUSI-BOcCTaHOBIIEHUS. CTeneHb OKuciieHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIEHHE U YpaBHUBAHUE
OKHCJIUTEIEHO-BOCCTAHOBHUTENILHBIX PEAKIMIT METOZIOM AJIEKTPOHHOTO OajaHca.
OKHCIUTENTLHO-BOCCTAHOBUTENILHBIE PEAKIIMHU B TIPUPOJIE, TPOU3BOICTBEHHBIX
npolieccax U KU3HEACITETbHOCTH OPTraHUu3MOB

HpaKaneCKne 3aHATHSA

KomunuectBeHHble OTHOMIEHUST B XUMUH. OCHOBHBIE KOJIHYECTBEHHBIE 3aKOHBI
B XMMHUH U PACUeThl [0 YPABHEHHUAM XUMHUYECKUX peakiuii. MoJib Kak eIuHHIA
KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHBI COXPAHEHHS MacChl M SHEPTHH.
3akoH ABoraapo. MospHblil 00beM ra3oB. OTHOCUTEIbHAS IIOTHOCTD Ta30B.
PaC‘-IeTbI 1o ypaBHeHHS[M XUMHUYCCKUX peaKuHﬁ C HCIIOJIb30BAHHUEM MacCChI,
00beMa (HOPMaJIbHBIE YCIOBHS) Ta30B, KOJHUUECTBA BEIIECTBA

OK1;2

Tema 2.2.
DNEKTPOTUTHIECKA 5T

JIACCOLMALIAS U
WOHHBINA 00MEH

OcHoBHoOe CoaecpiKaHue

TeopeTW{ecxoe oﬁyqelme

Teopus >IEKTPONUTHYECKON AMCCONMALU. VOHBL. DIEKTPOIUTEI,

obmeHa. CocTaBlieHHe peakiiiii HOHHOT0 0OMEHa IMyTeM COCTABIICHHS HX MOJIHBIX U
ypaBHeHu#. KncinoTHo-ocHOBHBIE peakiyy. 3a1aHus Ha COCTABJICHHE HOHHBIX
peakuuit

JlaGoparopHbie 3aHSTHsI

JlaboparopHnasi padota "THIIbI XUMUUECKUX peaKiyii'.

HccenenoBanue THIOB (110 COCTaBY M KOJIMYECTBY HCXOAHBIX M 00Pa3yIOIINXCS
BEIIECTB) ¥ MPU3HAKOB XMMUYECKUX peakuuii. [[poBenenue peakiyii HOHHOTO
oOMeHa, oIpeieNieHNe Cpe/ibl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTABICHHUE
HMOHHBIX peaKkLui

Kontpomisnas padora
1

CrpoeHue BelecTBa 1 XUMUUECKHE PEAKIIUH

OK1;2
OK 6
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Pazgen 3.

CTpoeHue U CBOICTBA HEOPraHUYECKHUX BellleCTB

16

Tema 3.1.
Kiaccugukars,
HOMEHKJIATypa U
CTpOeHne
HEOPTaHUIECKUX
BEIICCTB

OcHoBHOe coep:kaHne

TeopeTnueckoe o0yueHue

Hpez[MeT HeOpFaHH‘IeCKOﬁ XHUMMUH. KJ'IaCCI/ICI)I/IKaLII/IH HEOPraHn4CCKUX
BCIICCTB. HpOCTHe 1 CJIOXKHBIC BCUICCTBA. OCHOBHBIE KJIACCHI CIIOKHBIX BCIICCTB,
(OKCI/IZ[I)I, TUAPOKCHUJIbI, KUCIIOTHI, COJ'II/I). B3aumocss3n HEOPTaHMYCCKHNX BCIICCTB.
Al"pel"aTHLIe COCTOSHUA BEUICCTBA. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie 44 aMOpq)HLIe BCIICCTBA.
Tuner KPUCTAJTINIMYECKUX PEHICTOK (aTOMHaH, MOJICKYJIsIpHasi, MOHHasd,
MeTaJ'IJ'II/I‘IeCKaH). 3aBUCUMOCTD (1)I/I3I/I‘IGCKI/IX CBOMCTB BC€IICCTBA OT THUIIA
KpHCTaJ'IJ'IPI‘leCKOfI PCUICTKU. 3aBHCHMOCTh XUMHYECKOH aKTUBHOCTH BCHICCTB
OT BUJa XAMUYECKOH CBS3H M TUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKU. HpI/I‘{I/IHLI
MHOFOO6pa3I/IH BCIICCTB

HpaKaneCKne 3aHATHSA

HomeHnknatypa HeopraHMueCKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXOAS U3 MX
XUMHUYECKOH (OPMYIIbI HJIH COCTaBIIEHHE XUMIYECKON (POPMYJIBI HCXOJIS U3
Ha3BaHus BeniecTsa 1o MexyHapoguoi (MIOITAK) nnu TpuBHanbHOM
HOMEHKIJIATYpE.

Pelienre NpakTUYECKMX 3aJlaHWil MO KJIacCU(HKAIMK, HOMEHKIAType H|
XMUMHUYECKUM  (opMyliaM HEOpraHMYeCKMX BEIIECTB pa3iMYHBIX KJIACCOB
(yrapHslil ra3, yriaeKUCIbIA ra3, aMMHaK, TranieHas M3BecTb, HEraleHas U3BecTb,
NHUThEBAsl COJa W JPYTUX): Ha3blBaTh W COCTABIISATH (DOPMYJbl XUMHYECKHX
BEILIECTB, ONPENENATh IPUHANTIEKHOCTD K KIIACCy.

Wcrounnkn xumudeckod MHGOpManuu (CpeiacTB MaccoBod MH(pOpMAIWH, CETh
Unrepuer u apyrue). [louck nHpopManum no Ha3BaHHSAM, WICHTH(HUKATOPAM,

CTPYKTYpPHBIM (hopMyJiam

OK1;2
OK 4
IIK 1.2

Tema 3.2. dusuxo-
XUMHYECKUE
CBOMCTBA
HEOpraHM4YeCcKHX
BEILIECTB

OcHoBHOe CoaepiKaHue

TeopeTnueckoe 00yueHue

Meraiuibl. OOmme Gpu3nueckue M XMMUYECKHEe CBOMCTBA MeTaiuioB. CriocoObl
[OJTy4eHHs. 3HAUCHHUE METaJUIOB M HEMETAJJIOB B IIPUPOJC U KU3HEACATEIbHOCTH]
esoBeKa M opraHn3MoB. Kopposust MeTa/uioB: BHIBI KOPPO3UH, CLIOCOOBI 3aIIUTH]
METAILIOB OT KOPPO3UH

Hemeramnbl. O0ume pu3nyeckue H XUMUYECKHE CBOWCTBA HEMETAILTOB. THIIHYHBIE
coiictBa HemetamwioB V- VII rpymn. Knaccudukanms u HOMeHKmaTypa
COeMHEHUI HeMeTaJIoB. KpyroBopoThl OMOTEHHBIX 3IEMEHTOB B IPHPOJIE

X IMIYecKie CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIIOB,
THAPOKCUIIOB, KUCTIOT, COJISH | Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
TIPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHHUH, BRICIINX OKCHIOB U THAPOKCHIOB

HpaKTl/l‘leCKPle 3aHATUHSA

CocTaBneHne ypaBHEHHH XUMHYECKUX PEAKIUHA C y9acTHEM MPOCTHIX M CIOXKHBIX|
HEOPraHWYECKUX BEIIECTB: METAVIOB M HEMETAUIOB; OKCHIOB METAJUIOB,
HEMETAIIOB M aM()OTEPHBIX 3IEMEHTOB; HEOPTAHMUECKNX KUCIIOT, OCHOBAaHUH U
aM(OTEpPHBIX THMAPOKCHIOB, HEOPTaHMYECKHX CONEH, XapaKkTepH3yIONHX HX
CBONCTBa. PelieHre npakTHKa-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA|
CBOICTBa, COCTaB, MOJNydEHHE M OE30NIaCHOE WCIOIB30BAHAE BAKHEHIINX
HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM ACSITENPHOCTH YETOBEKA

OK 1
OK 4
MK 1.2
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Tema 3.3.

WnenTndukarms
HEOPTaHMIECKUX
BEILIECTB

OcHoBHOe cofep:kaHne

JlabGopaTopHble 3aHATHS

J'Ia6opaTopHaﬂ pa60Ta ((HHCHTH(bHKaHHﬂ HCOPTraHNYCCKUX BCIICCTBY.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJla4 [0 XHUMHUYCCKUM CBOMCTBaM
MCTAJIJIOB M HEMCETAJUJIOB, I10 PACIIO3HABAHUIO U ITOJYYCHUIO COGZ[I/IHGHI/Iﬁ
MCTAJIJIOB 1 HEMCTAJIJTIOB.

I/IZ[GHTI/I(l)I/IKaHI/IH HCOPraHMYCCKUX BEIICCTB C HCIOJIb30BAHHUCM HMX
(1)I/I3I/IKO-XI/IMI/I‘IeCKI/IX CBOﬁCTB, XapaKTCPHBIX KaYCCTBCHHBIX peakunﬁ.
KauecTBennrie pe€aKuunu Ha Cyﬂb(l)aT-, Kap60HaT- U XJIOpUA-aHUOHBI,

Ha KaTHOH aMMOHUA

OK 1
OK 4
OK 6

Kontpoabnas
pa6ora 2

CBolicTBa HEOPTaHUYECKUX BEUIECTB

Paznen 4.

CTpOBHHe M CBOIiCTBA OPraHu4YeCKHX BEIECTB

24

Tema 4.1.
Knaccugukarys,
CTPOCHHUE U
HOMEHKJIATypa
OpPTraHUYECKHX
BEIECTB

OcHoBHoOe CoaepKaHue

TeopeTnueckoe o0yueHue

ITosBnenne W pa3BuUTHE OpraHMYECKOM XMMMM Kak Hayku. Ilpexmer
OpraHu4ecKod XumMuHu. MecTo ¥ 3Ha4eHHEe OPTaHUYECKOil XUMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XUMHueCKoe CTPOEHHE Kak MOPSA0K COETUHEHNS aTOMOB B MOJIEKYJIE COITIaCHO
UX BaJeHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUHM XHMHUYECKOTO CTPOCHHS
opraHmueckux coeauHeHnid A.M. bBytnepoBa. VYrieponHslif  ckener
OpPTaHHYECKOW MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOT O
CTpOEHUs MOJIeKyJl. M30MepHs B H30MeEpBIL.

[Monsrtue o pyHkunoHansHo# rpymme. Pagukan. [TpuHnune! kinaccupukanimn
OpPTaHHYECKUX COeTUHEHUH. MexXTyHapoaHasi HOMEHKIAaTypa M MPUHIIMIIBI
HOMEHKJIaTypbl OpraHndeckux coeauHeHuil. Ilonatue 06 azoTcomeprkammx
COEJMHCHUSIX, OMOJOTMUECKH AaKTHBHBIX BelIeCTBaX (yrjeBojax, XHpax,
Oenkax M 1p.), BHICOKOMOJIEKYJISIPHBIX COCAMHEHMAX (MOHOMEp, MHOJIHMEp,
CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATHSA

Homenknarypa  opraHMYeckMx  COCOVMHEHMH  OTHENbHBIX  KJIACCOB
(HacblIILICHHBIE, HEHACBIIIIEHHbIE H apOMAaTH4ECKHE YIIICBOAOPObI, CITUPTBI,
(eHONbl, aJberuasl, KeTOHbI, KapOOHOBBIE KUCIOTHL U 1Ap.) CocTaBieHue
HOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYyJ OPraHUYECKHX BEIIECTB
OTHENbHBIX KIIACCOB, HCIONB3ys MX HAa3BaHWS 10 CHCTEMAaTHYECKOH U
TPUBHAIBHOH HOMEHKJIAType (3TWIEH, aueTWlIeH, [JULUepuH, (eHou,
(dbopManpaeruy, yKCycHas KHUCJIOTa, TJIMIMH). Pacuersl mpocreiimeit
(OpMyYIIBI OpraHUYECKOH MOJIEKYIIBI, HCXOMSI M3 QJIEMEHTHOI'0 cocTaBa (B%)

OK1;2
MK 1.2

Tema 4.2.

CsoiicTBa
OpTraHUYECKHX

COEUHEHUN

OcHoBHoOe CoaepiKaHue

12

TeopeTnueckoe o0yueHue

ODU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX  COEIMHEHUIl
OTHENBbHBIX  KJaccoB  (OCOOCHHOCTH

KJIacCH(UKAMN ¥ HOMEHKIATYPhl BHYTPH KJIacca; TOMOIOTHYECKHUN PST U
obmas Gopmyna; u3oMepus;

(u3nUecKre CBOMCTBA; XHMUIECKHE CBOMCTBA; CIIOCOOBI ITOTYIEHHS):

OK 1
OK 4
OK 6
[IK 1.2
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7) mpenenbHBIC YIIIEBOAOPO/BI (aJIKaHbI U IIMKIIOANKAHEI). ['opeHre MeTana
KaK OJWH M3 OCHOBHBIX HCTOYHHMKOB TEIUIa B TPOMBIIUICHHOCTH U OBITY.
CBoiicTBa TNPUPOIHBIX YIVIEBOAOPOJIOB, HAXOXKICHUE B MPUPOAE M
NIPUMEHEHHE AJIKaHOB;

8) HempenieNbHBIC  (AIKCHBI, ANKHHBl ¥ alKaJWeHbl) M apoMaTHYECKUE
yIIeBo0pobl. ['opeHne aneTuneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
TJIaMEHHU TSl CBapKH U PE3KH METAJLIOB

- KHUCJIOPOJACOMACPIKAINE COCAUHEHHs (CIUPTHI M (EHONbI, KapOOHOBBIC
KHUCITOTBI U 3(UPBI, aTbIerHIbl ¥ KETOHBI, XUPHI, YIiieBopl). [IpakTuueckoe
NpUMEHEHHe  OTWICHIJIMKONS,  TiulepuHa,  ¢eHona.  [IpumeHeHue
bopmanbaernaa, aneTanbAerTHIa, YKCYCHOM KHCIOTHL. Mpblula Kak COJiH
BBICIHINX KapOOHOBBIX KUCIOT. MOIOIIHE CBONCTBA MbLIa

- a3oTcolepiKallie COCAMHEHWs (aMHUHBI W aMHUHOKHCIIOTBI, OCJIKH).
BricokoMonekynsipHbie COEJTMHEHUS (cuHTeTHUECKuE u
OMOJIOTHYECKU-aKTHBHBIC). MoOHOMEp, TOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusarys STUIeHa KaKk OCHOBHOE HalpaBJICHUE €r0 UCTIOIb30BaHMUS.
I'eHeTnueckas CBsI3b MEXTY KJIaCcCaMU OpraHWYECKUX COeTMHEHNH

HpaKaneCKne 3aHATHSA

CroiicTBa OpraHMYECKHX COCAMHEHMI OTIENBHBIX KIAccoB (TpHBHAIbHAs U
MEXIyHapoJHas  HOMEHKJIaTypa, XWUMHYECKHE  CBOMCTBA,  CHOCOOBI
NOJIyYeHHUs1): TpeneNbHble (aJKaHbl W LUKIOAIKaHBI), HENpelebHbIe
(ayKeHbI, aKMHBI U aJKaJIMeHbl) U apOMAaTHYECKUe YIJIEBOJOPOJIbl, CIUPTHI U
(eHomnbl, KapOOHOBBIE KHCIOTHI M 3(UPbI, aNbJIETUIbl U KETOHBI, aMHUHBI U
AMUHOKHUCIIOTBI, BEICOKOMOJIEKYJISIPHBIE COeUHEHH. 3a1aHUsI HA COCTaBJICHUE
YPaBHEHUN XMMHWUYECKUX PEAaKIMHA C y4daCTHEM OPraHMYECKUX BELIECTB HA|
OCHOBAHUM MX COCTAaBa M CTPOCHMS

CocraBneHue cxeM peakuuil (B TOM YHCIE IO TPEIOKEHHBIM LENOYKaM
NPEBPALICHUH), XapaKTEPU3YIOUINX XHMHUYECKHE CBOWCTBA OPraHMYECKHX]
COCIMHEHUH OTHENBHBIX KJIAcCOB, CHOCOOBI MX TMOMYyYEHHS M Ha3BaHHE
OpPraHMYECKUX  COEJAMHEHMHd 110 TPUBMAIBHOM WIM  MEXKAYyHapOLHOM
CHCTEMAaTHYECKON HOMEHKIIAType.

Pemienne mpaxkTuka-opMEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha CBOMCTBA
OpraHUYECKHUX COEIUHEHUH OTAEIbHbIX KJIACCOB

JlaGopaTopHas paGota

Jlaboparopnast pabota "[IpeBpaliieHuss OpraHMYECKUX BELIECTB IPU
HarpeBaHuu".

[TomyueHue 3THIEHA U U3yUYEHHUE €T0 CBOMCTB. MozenupoBaHue MOJIEKYI U
XUMHYECKHX MPEBpaNIeHNH Ha IPUMEpE 3TaHa, STUIICHA, alleTIICHA U JIp.
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Tema 4.3. OcHoBHOe cofep:kaHne OK'1
Wnenmndukarms TeopeTnueckoe 00yuenue OK2
OpraHUYeCKuX OK 4

buooprannueckne coenuHeHus. [lpumeHeHne U OWonOTMYEcKas — poib
BEIIECTB, X OK 6

yraeBonoB. OKHCIICHHE YTIIEBOJIOB
3HAYEHUE U MK 1.2
DUMCHCHMC B - HWCTOYHHMK DHEPrHM JKUBBIX oOpraHm3MoB. OOnacTh NpUMEHEHUS
6EITOBOﬁ u amuHOKHUCIOT. [IpeBpamenust 6enkoB MUK B oprann3Me. buonornaeckue

. | dyakumm GenmkoB. buonormueckue ¢yHKIMM XupoB. Ponb opraHmdeckoit

TIPON3BOJICTBEHHON .

XHMMHH B PEIICHUH MPo0OJIeM MUIIEeBOH 0e30MacHOCTH
JeSTETbHOCTH " "
I Pornb oprannyueckoi XUMUH B PeLICHUH MTPOOJIEM SHEPreTHIECKOH

0e301macHOCTH, B Pa3BUTUH MEUIMHBI, CO3JJAHUHM HOBBIX MaTEPHAIOB, HOBBIX

WCTOYHHUKOB JHEPIruM (aIbTePHATHBHBIE UCTOYHUKU SHEPTHUH).

OmnacHOCTh BO3/CHCTBUSI Ha JXKMBBIE OPraHU3MBl OPTaHHYECKUX BELIECTB

OT/ENBHBIX KIJIACCOB

(yrmeBomoponsl, CIUPTHI, (EHOJBI, XJIOPOPraHHYECKHE NPOW3BOIHEIC,

aNBAETUABl M Jp.), CMBICI

TIOKa3aTesisi NpeesIbHO JIOMYCTUMON KOHIIEHTPalluH

JlaGopaTopHbIe 3aHATHSA

JlaGopatopHas padora: "M neHTU(pUKAIUSI OPraHMIECKUX COSTUHCHHI

OT/IENIbHBIX KJIacCOB"

Wnentndukanus opraHuuecKuX COSANHEHUH OTACNBHBIX KIAacCOB (Ha MpuMepe

aNbJIETU/IOB, KpaxMaina, YKCYCHOM KUCIIOTBI, OEJIKOB U T.IL.) C

UCTIOJIb30BaHUEM X (PU3MKO-XUMHYECKUX CBOMCTB M XapaKTEePHBIX

Ka4yeCTBEHHBIX peakiil. JleHarypauus Oenka npu HarpeBanuu. [[BeTHbIe

peakuuyu O6enkoB. Bo3HMKHOBEHHE aHATUTHYECKOTO CUTHANIA C TOYKH 3PEHUS

XUMHUYECKHX MPOIECCOB MPH MPOTEKAHUHM KAY€CTBEHHOH peaKiyy,

HOSBOHﬂ}OIHCﬁ I/Il]eHTI/I(bI/ILII/IpOBaTB NPCIIOKCHHBIC OPraHNYCCKHEC BEIICCTBA
KonTtpoabnas
padora 3 CTpyKTypa M CBOWMCTBA OPTraHUYECKUX BEILIECTB
Paznea 5. Kunernyeckne n TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH POTEKAHMS

XHMHYECKHX peaKkuuii
5.1. Cxopoctb OcHoBHOe cojiep:kaHune OK 1
XUMUYIECKUX OK 2
peaxmuii. 0K 4
XuMuueckoe OK 6
paBHOBecue [IK1.2

TeopeTnueckoe o0yueHue

CKOpOCTh peakluM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI
pearupyromux BemecTB, KOHIEHTPALlNK PEarnpyIoMuX BEIeCTB, TEMIIEPATyPbI
W TUIONIAJM PEAKIMOHHOM ToBepXHOCTH. TeruioBble 3PQEKThl XUMUUYECKHX
peaxiii. OK30- ¥ SHAOTEPMHUYECKHE, PEAKIIUH.

OO6patuMocTh peakimil. XUMHYECKOE pPAaBHOBECHE W €r0 CMEIICHHE MOJ
JeiCTBUEM pa3Nu4HbIX (DAKTOPOB (KOHIIEHTpALMs PEAarcHTOB HJIM MPOIYKTOB
peakuy, IaBJICHWE, TEeMIIepaTypa) U1 CO3JAHUS ONTHMAJBHBIX YCIOBHMA
NpOTEKaHusl XuMudeckux npoueccos. [Ipunnun Jle llarense

HpaKTl/l‘leCKPle 3aHATUHSA

Pemenne mpakTHKa-OPUEHTHPOBAaHHBIX 3aJaHAA Ha aHaMM3 (HaKTOPOB,
BIUSIONINX HA W3MEHEHHE CKOPOCTH XMMHYECKOH PEaKIHH, B T.4. C MO3UINI
9KOJIOTMYECKH  IIEECOO0pa3HOro TMOBEAEHWS B OBITYy W TPYHAOBOH
JESTETbHOCTH B LETAX COXPAaHEHWS CBOETO 310POBbS M OKpPYXKaromen
MIPUPOJTHOM CpeaBbl.

Pemenne mpakTHKa-OpPHECHTHPOBAHHBIX 3aJaHWH HA NPUMEHEHHE NPUHIUIA
Jle-IllaTenpe mmsi  HAaXOXKACHHS  HANPABICHHWS CMEIICHHS PaBHOBECHS
XAMHYECKOW peakImu W aHanu3 (HakTopoB, BIUAIOMINX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS
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Paznen 6.

PacTBopsI

Tema 6.1. ITousrue o
pacTBopax

OcHoBHOe cofep:kaHne

TeopeTnueckoe o0yueHue

PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopsl. CriocoObr
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTs. MaccoBast 101 paCTBOPEHHOTO
BemecTBa. CMbICH MOKa3aTeNs MpeebHO JOMYCTUMOM KOHIIEHTPALUU U €ro
UCIIONB30BAaHUE B OLIEHKE YKOJIOTMYECKOll 6€30I1aCHOCTH.

INpaBuia 3KOJIOTHMYECKH IIEI1eCO00Pa3HOro MOBEAECHNUA B OBITY M TPYHOBOH
JEATEPHOCTH B IIENAX COXPAHEHHS CBOErO 3J0POBbS M OKpYXKaromeh
NIPUPOAHON CpEeAbl; OMNACHOCTh BO3AEHCTBHA Ha JKHUBBIE OpraHU3MBbI
ONpEEIECHHBIX BELIECTB.

Pemenne mnpaxTHKa-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha pacTBOPBI,
UCTIONIb3yeMble B OBITOBOI M IMPOM3BOJCTBEHHOM JIESITEILHOCTH YeIOBEKa

OK 1
OK 2
OK 4
K 1.2

OcHoBHoOe CoaepKaHue

JlaGopaTopHble 3aHATHSA

OK'1
0K 2
OK 4

Tema 6.2.
Uccnenosanue
CBOWCTB PacTBOpPOB

JlaboparopHas padota «[IpuroToBieHue pacTBOPOBY.

[IpuroroBieHne PacTBOPOB 3aaHHON (MaccoBOM, %) KOHIIEHTpAIHH (C
MpaKTUKa-OpUCHTUPOBAHHBIMU BOHpOCﬁMI/I) H OIpEACICHUEC CPEAbl BOAHBIX
pacTBOpOB.

PerieHue 3a1a4 Ha MPUTOTOBIICHNE PACTBOPOB

OK 6
K 1.2

“pO(beCCl/IOHaJ'leO-OpPleHTPlpOBaHHOG CoAEpKaHue (couepmaﬂne NMPUKJIATHOTO MOI[yJ'Iﬂ)

Paznen 7.

Xumus B 6LlTy n l'lpOPBBOI[CTBeHHOﬁ ACATECJIBbHOCTH Y€JI0BCKa

Xumusi B ObITY U
IIPOU3BOACTBEHHOM

ACATCIIBHOCTH
YCJIOBCKa

OcHoBHoOe CoaepiKaHue

TeopeTnueckoe 00yueHue

Hogeilmne nocTuykeHuss XUMHUYECKOW HaYKU U XUMUYECKOW TEXHOJIOIMH.
Ponp xumun B obecrieueHnn

SKOJIOTHYECKON, YHEPTeTHUECKON U MHIIEBON 06€30MacHOCTH, Pa3BUTHI
MenunuHbl. [IpaBua noucka u

aHaJIU3a XUMHYECKON MHQOpMAUK U3 Pa3iIN4YHbIX HCTOYHUKOB (Hay4HAas U
y4eOHO-Hay4Has JIuTepaTypa,

cpelcTBa MaccoBoil nHpopManuu, ceth HTepHeT)

HpaKTl/I‘leCKPle 3aHATHSA

Ilouck u aHanu3 KeWCOB O NMPUMEHEHHMHM XHUMHUYECKHX BEILIECTB U
TEXHOJIOTHH ¢ ydeToM Oymymiei mpodecCHOHATBHON NeSTENHHOCTH TI0
TeMaM: BaKHEHIIINE CTPOUTEIBHBIE MAaTEPHAbl, KOHCTPYKIOHHBIE
MaTepuaisl, KPackd, CTEKIO, KepaMuKa, MaTepHaibl s >ICKTPOHHUKH,
HaHOMAaTepHaibl, TEKCTHIbHbIC BOJOKHA, NCTOYHUKH SHEPTUH, OpPraHUYECKHE
U MHHEpaJbHbIE YHZOOpEHWs, JIEKApCTBEHHBIEC BEIECTBA, OBITOBASI XUMHUSL.
3amura: [IpescTaBnenne pe3ynbTaToB peIIeHNUs KeHCoB B (hopMe MUHH-0KIa A
C Mpe3eHTaluen

OK 1
OK 2
OK 4
OK 6
K 1.2

HpOMEDKyTO‘lHaﬂ aTTeCTalud Mo AMCHUIIJINHE (3aqu)

Bcero

72
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3. YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI IMCHUIIJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIbHO MATEPHAJIbHO-TeXHHYECKOMY 00ecrnedeHHI0

Peanuzanus yueOHON AMCIUIUIMHBI TpeOyeT Hamu4us yuyeOHOTro KaOMHeTa 1 J1abopaTopuH.

3.1.1. OGopynoBaHue y4eGHOro kadbuHeTa v J1a0OPATOPUH:

- [10Ca/I0YHbIE MECTA 10 KOJUYECTBY 00yUarOIIUXCS;

- pabouee MeCTO IpenoJaBaTess;

- KOMIUIEKT Y4€OHO-HATJISTHBIX TIOCOOHIA

- 1abopaTopun: MEH3YPKH, IMUIETKU-KANeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHBIC U
MOKPOBHBIE CTEKJIA, TUIAHIICTHI Il KalelbHBIX Peakuui, QuiIbTpoBasibHAs Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, PE3MHOBBIC NMPOOKH, (OHAPUKH, HAOOP PEaKTHUBOB, CTEKIISTHHBIC MaJIOYKH,
TaTUBBl U1 NPOOUPOK; MEpHbIE LWIMHIPHI, BOPOHKU CTEKJISHHBIE, BOPOHKH JI€IMTEIbHBIC
umnHapudeckue (50-100 mi), cTynku ¢ necTukoM, (paphopoBbie YalllKK, MTUHIETHI, (GUIBTPBI
OyMakHble, BaTa, MapJiis, YacOBbIE CTEKJIA, AJIEKTPOIUIUTKH, JJAOOPATOPHbBIE IITATUBBI, CIMPTOBBIE
TOPENIKH, CIHYKH, MPUOOp s MOJIydeHHs ra3oB (WIM NpoOupKa C Ta300TBOJHON TpyOKoi),
JepxKaTenu i NpoOUpPOK, CKISHKU JUIs XpaHEHUs PEaKTHBOB, pa3faTO4HbIE JIOTKU; XHUMHUYECKHE
crakansbl (50, 100 u 200 mi); mmaTenu; MUHILETHI, TUT€JbHbIE MIUMIBI; CEKYHAOMEpPHI (TaiiMepsl),
MepHble npodupku (Ha 10-20 mu1) u mepHble koi0bl (25, 50, 100 u 200 min), BonsHas Oansa (Wi
TEPMOCTAT), CTEKJISHHBIE TAJOYKH; KOHHWYECKHe KOJObl st TtutpoBaHus (50 m 100 m);
MHMKAaTOPHBIE TIOJIOCKH Ui ornipesaeneHus pH u crangapTHas MHIUKATOpHAs 1IKaJla; YHUBEpCaIbHBIN
uHauKaTop; nunetku Ha 1, 10, 50 mn (umm no3atopsl Ha 1, 5 u 10 M), OropeTku ISl TUTPOBAHUS,
MeaunuHckue mmpunsl  Ha  100-150  wmn, 1aGoparopHble  W/WIM aHAJUTUYECKUE BECHI,
pH-MeTpsI, cymunbsHbIH mKad, 1 Ap. 1a60paTopHOE 000PYIOBAHHE.

3.1.2. TexHuyeckue cpeacTBa 00yUeHHSsI:

- KOMIIBIOTEP MpenojaBarers;

- MyJbTUMEIUANPOEKTOP U 3KpaH UM UHTEPAKTUBHAS [TAHEb,

- JIOCKa.

3.2. JlelicTBYIOIIAsi HOPMATHBHO — TEXHHYECKAs M TEXHOJIOTMYeCKasi JOKYMEHTalus:

- IpaBUJIa TEXHUKU O€30IIaCHOCTH U IPOU3BOJCTBEHHONW CaHUTAPUU;

- UHCTPYKIIMHU O KCIUTyaTallu KOMIIbIOTEPHON TEXHUKH.

3.3. UudopmanuonHoe odecriedeHne 00ydeHust

3.3.1. OcHoBHasi JuTepaTypa

1. Xumusi: yaeOHUK IS cpeHero npodeccuoHanbHoro oopazopanus / FO. A. Jlebenes, I'. H. ®anees,
A. M. T'ony6es, B. H. IllanoBa; oy o6mieli penakmueii I'. H. @aneeBa. — 2-e u3zg., nepepad. u qom. —
Mocksa: M3narenbctBo FOpaiit, 2023. — 431 c¢. — (IIpodeccuonansHoe oOpazoBanue). — ISBN
978-5-9916-7723-3. — Tekct: snexkrpoHHbid // OOpa3zoBatenbHas 1miatdopma FOpait [cait]. —
URL.: https://urait.ru/bcode/513073

2. I'ycena, E. B. Xumus i CI1O: yue6HO-MeToquueckoe nocodue / E. B. I'yceBa, M. P. 3uranmmuna,
A. U. KynukoBa. — Kazaup: KHUTY, 2019. —168 c. —ISBN 978-5-7882-2792-4. —TexcrT:
JJIEKTPOHHBIN.

3. UepnukoBa, H. I0. Xumus B moctynmHoM wu3noxeHuu: ydyeOHoe mocobue mns cno / H. FO.
YepHukoBa. —2-¢ wu3A.,, crep. — Cankr-IlerepOypr: Jlawp, 2022. —316 c¢. —ISBN
978-5-8114-9500-9. —TekcT: 3eKTPOHHBIH.

4. llleBuunpina, JI. B. Xumusa: yuebnoe mocodbue / JI. B. IlleBHunbina, A. W. Amnaphes.
—Hosocubupck: HI'TY, 2017. —92 c. —ISBN 978-5-7782-3345-4. — TeKcCT: 3JIeKTPOHHBIH.
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3.3.2. JlomosHMTe/LHASI JJUTEPATypa:

1. baunos, JI. H. Xumus: yae6nuk s CI1O / JI. H. bnunos, U. J1. Tlepdunosa, T. B. CokosioBa. —2-¢
usn., crep. — Cankr-IlerepOypr: Jlanb, 2021. —260 c. —ISBN 978-5-8114-7904-7. —Tekcr:
AIIEKTPOHHBIN /

3.3.3. HHTepHeT pecypchl

http://elibrary.mai.ru/MegaPro2/Web (3nekrponnas oudanoreka MAN)
http://window.edu.ru/ (ExuHoe okHO I0cTyIa K 00pa30BaTe/IbHBIM pecypcam)
http://urait.ru

http://www.edu.ru/Poccuiickoe oOpazoBanue: DeepanbHblii OpTa
http://www.mon.gov.ru/OdunranbHbIi caiir MwuH.00pazoBaHus 1 HayKu PD
http://danur-w.narod.ru O6uiecTBO3HaHUE B MHTEPHETE (CIOBAPH, CIIPABOYHHUKH ).
http://www.hsea.ru

http://www.school-obj.ru

N O~ WD PR
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCHUIIJINHBI

KOHTpOJIB H OIC€HKA PE3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI OCYIICCTBIIACTCA MPLCIIOAaBaTCIICM B

MPOLECCE MPOBEAECHUS 3aHITUH.

HanmenoBanue tem

Tun KOHTPOJIsI

®opMBbI KOHTPOJIS

OueHoYHBIE CPEACTBA

Paznen 1 . VCTHBINA/ THCHMEHHBII Komruiext
Texymmi
orpoc BOIIPOCOB, TECTOB
Paznen 2 . VCTHBINA/ TUCHMEHHBII Komruiext
Texymmi
orpoc BOIIPOCOB, TECTOB
Pasgen 3 Texywmii VCcTHBIN/ TACHMEHHBII Komruiext
y orpoc BOITPOCOB, TECTOB
Pasgen 4 Texywmii VCcTHBIN/ TUCHMEHHBIN Komruiext
y orpoc BOITPOCOB, TECTOB
o VY CTHBIN/ TUCHMEHHBIN Komruiext
Paznen 5 Tekymmi
orpoc BOIIPOCOB, TECTOB
o VCTHBIN/ NTUCHMEHHBIH Komiiexkt
Paznen 6 Texymuit
orpoc BOIIPOCOB, TECTOB
o VCTHBIN/ NTUCHMEHHBIH Komiiexkt
Paznen 7 Tekymmi
orpoc BOIIPOCOB, TECTOB
N Komrmext Bompocos u
IIpomexyTouHas arTecTaius IIpoMexyTouHbIN 3auer

TECTOB
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	Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе проведения занятий.

