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CocraButean — CaiibynaeBa 3apema AOaynOacupoBHa, CTapILINil MpenoiaBaTeib
Kadeapbl eCTECTBEHHOHAYUYHBIX TUCIHIUIMH J[areCTaHCKOTO TOCYAapCTBEHHOTO YHHBEP-
CUTETAa HAPOJAHOTO XO3SIMCTBA.

BuyTpennuii penenseHT - AnueBa AifHa AXMEIOBHA, JOKTOpP OHOJIOTMYECKUX
HayK, mpodeccop Kadeapbl eCTeCTBEHHOHAYYHBIX JUCIHMIUIMH JlarecTaHCKOro rocymap-
CTBEHHOTO YHHUBEPCUTETA HAPOTHOTO XO3MCTRA.

Bueminuii penenzeHt — ['azumaromenoBa Manuna MaromenoBHa, KaHIWAAT
OMOJIOTHYECKUX HayK, JOIEHT Kadeapsl oliiel u 6nosoruyeckoi XumMuu Jlarectanckoro
['ocymapcTtBeHHOrO0 MeaquIMHCKOrO Y HUBEPCUTETA.

Pabouas npoepamma oucyunaumer «Xumusy pazpabomana 8 coomeemcmeuu c
mpebosanuamu eoepanbHoco 20Cy0apCmeeHH020 00pa308amenbH020 CMaH0apma cpeo-
He20 npogheccuonanvbHoeo obpazosanusi no npogeccuu 15.01.05 Ceapwux (pyuroi u ua-
CMUYHO MEXAHUUPOBAHHOU C8APKU (HANNABKU), YMBEPHCOEHHO20 npurazom Munucmep-
cmea npoceewjenus Poccutickoti @edepayuu om 15 noaopsa 2023 2. N 863, 6 coomseem-
cmeuu ¢ npukazom Munucmepcmea npoceewjenus Poccutickou @edepayuu om 24.08.2022
2. Ne 762 «0O6 ymeepacoenuu llopsoka opeanuzayuu u ocywecmeieHus oopazosamesb-
HOU OesimelbHOCMU N0 00pA308aMENbHbIM NPOSPAMMAM CPeOHe20 NpohecCUOHANbHO2O
0bpazoeanusy, 8 coomgemcmauu ¢ npuxazom Munucmepcmea obpazosanus u nayku Poc-
cutickou Dedepayuu om 17 mas 2012 2. Ne 413 «O6 ymeeporcoenuu edepaibiozo 2ocy-
0apcmeeHH020 00paA308aMeNbHO20 CIMAHOAPMA CpeoHe20 0bueco 0o0pa308aHusLy.

Pabouast mporpamMmma AUCHUIUIMHBI «XUMUS» pa3MelnieHa Ha O(UIHMAIBLHOM cailTe
www.dgunh.ru.

CaitbynaeBa 3.A. PaGouass mporpaMma IUCHMIUITMHBI «XUMHsS» sl npodeccuu

15.01.05 Cpapimk (py4HOH W YaCTUYHO MEXaHM3HUPOBAHHOW CBapku (HAIJIaBKH) —
Maxaukaina: JIIT'YHX, 2025. — 28 c.

PexomennoBana k yTBepxkacHHIO YdeOHO-MeToamueckum coetom JII'YHX 10
mapra 2025 1.

PexoMeHI0BaHa K YTBEPKICHUIO PYKOBOJUTEIEM OOpPa30BaTEIbHOM MpOrpamMMbl
CIIO — mporpaMmbl MOJATOTOBKH KBTM(UIIUPOBAHHBIX PAOOUUX U CIIyKaIIUX Mo npodec-
cuu 15.01.05 Cpapmuk (py4HOU ¥ YaCTUYHO MEXaHW3UPOBAHHOM cBapku (HaruiaBku), Ca-
nmaxosou 1.H.

OnobpeHa Ha 3acelaHUy Ha 3aceaHuM Kadeapbl €CTeCTBEHHOHAYUYHbBIX AUCHUTLINH
24 ¢espains 2025 r., mpotokoa Ne 7.


http://www.dgunh.ru/
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Paspnen 1. [lepevyeHb muIaHUpPyeMbIX pe3yIbTATOB 00y4YeHHS MO JMCUMILINHE

1.1. Ileau u1 3a1a4i TUCHUILIHHBI
dopmMHUpOBaHUE Y CTYICHTOB MPEJICTABICHUS O XUMHYECKOW COCTABIISAIONIEH ecTe-
CTBEHHO-HAYYHOUW KapTHUHBI MUpa KaK OCHOBBI NMIPHUHATHS PEIICHUNA B )KU3HEHHBIX U TIPO-
U3BOJICTBEHHBIX CUTYaIlUsAX, OTBETCTBEHHOT'O MIOBEICHUS B IPUPOIHOM Cpeie.
3agaum IMCUMILINHBI:
1) chpopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKHUX MPOIIEC-
COB U SIBJICHUN B OKpY>Karolleil cpejie, 1eJI0CTHON HayYHOW KapTHUHBI MHUpA, B3aUMOCBSI3U
Y B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABJISATH (HOPMYJIbI HEOPraHUYECKUX U OPraHUYECKUX Be-
IIECTB, YPABHEHUSI XUMHUUYECKUX PEaKINil, OOBACHATh UX CMBICI, HHTEPIIPETUPOBATH pe-
3yJIbTaThl XUMUYECKHUX DKCIIEPUMEHTOB,
3) copMupoBaTh HABBIKH TPOBEICHUS MPOCTEHINMX XUMHUYECKHX DKCIICPUMCH-
TaJIbHBIX UCCIICIOBAHMI ¢ COOJIIOICHUEM MPABUI OE30MaCHOT0 00paIleHUs C BEIIECTBAMHU
1 1a00paTOpPHBIM 000PYI0BAaHUEM;
4) pa3BUTh yMEHUS MCHOJB30BATh MH(DOPMALMIO XUMHUUYECKOTO XapakTepa U3 pas-

JIMYHBIX HCTOYHHUKOB,

5) chopMupoBaTh yMEHHUs MPOTHO3UPOBATH MOCIEJACTBUS CBOCH ACATEIBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB;

6) cdopMUpOBaTh MOHUMAHNE 3HAYMMOCTU JIOCTUKEHUN XUMUYECKON HAYKU U TEX-
HOJIOTHI JIJIsl pa3BUTHUS COIMATILHOM U MPOU3BOJICTBEHHOM cdep.

1.2.

CIIO u Ha ocHoBe ®I'OC COO

Ilnanupyemblie pe3yJbTAaThl OCBOCHUS TMCHUIIMHBI B c00TBeTCTBUM ¢ PT'OC

Ocoboe 3HaueHue o61Ieo0pa3zoBaTeIbHas AUCIUIUIMHA « XUMUSD» UMeeT nipu (op-
MupoBanuu 1 pazsutuu OK u T1K.

Koo u naumenosa-

Ilnanupyemoie pezyibmamol 0c60€HU OUCYUUNIUHDL

Hue ghopmupyemvix Oowue Jucyunaunapusie (npeo-
KoMnemeHuuil MemHble)

OK 01. BriOupats | B wacTm TpyaoBoro BocCHHTAa- |- BJIAJE€Th CHUCTEMOW XHUMHYeE-

CIOCOOBI  pEIICHUS | HUS: CKMX 3HaHMM, KOTOpas BKIIIO-

3aj1a4 npodeccuo- | - TOTOBHOCTh K TPYJly, OCO3HAHHE | YAa€T: OCHOBOIIOJArarouye mo-

HaJbHON JIesITeJILHO-
CTU TPUMEHUTEIBHO
K Ppa3jJd4YHbIM KOH-
TEKCTaM.

LEHHOCTH MAacCTEepCTBa, TPYJIOJIO-
oue;

- TOTOBHOCTb K AaKTHUBHOMW Jes-
TE€JIBHOCTU TEXHOJOTUYECKON U
COLUAIBHOMN HAlpPaBJIEHHOCTH,
CIIOCOOHOCTH WHUIUAPOBATH,
IJIAHUPOBATh M CaMOCTOSITEIILHO
BBIIIOJIHATDH TAKYIO JEATEIbHOCTD;
- MHTEpeC K pa3iudHbIM cdepam
npodeccoHanbHON  JeATeIbHO-

HATHSA (XUMUYCCKUH DJICMEHT,
aToOM, JJICKTPOHHas 000JI0YKa
aToma, S-, p-, O-3IE€KTPOHHBIE
opOWTaId aTOMOB, MOH, MOJIC-
KyJia, BaJIEHTHOCTB, JJIEKTPO-
OTPHIIATEIHBHOCTD, CTEIICHb
OKHCJICHUSI, XHMUYECKasl CBSI3b,
MOJIb, MOJISIpHAs Macca, Mo-
JSPHBIA  00BEM, YTIJIEPOIHBIN
CKeJIeT, byHKIIMOHATbHAS




CTH,

OBJiaieHHe  YHUBEPCAJIbHbIMHU
Y4eOHbIMHM I03HABATEJIbHbIMHU
AeHUCTBUAMH:

a) 0Oa3oBble JIOTHYeCKHEe [eH-
CTBHSA:

- CaMOCTOSITENIbHO  (hOPMYJIUPO-
BaTh M aKTyaJu3UpOBaTh IpoOdJie-
My, pacCMaTpuBaTh €€ BCECTOPOH-
HE;

- YCTaHABJIMBAThH CYIIECTBECHHBIN
NpU3HAK WA OCHOBAHUS JUIA
CpaBHEHUs, Kilaccuukauum u
0000IIICHUS,

- OMNPENEIIATh UEH AEATEIbHOCTH,
3a/1aBaTh MapameTpbl U KPUTECPUU
WX JOCTH)KCHUS;

- BBISBIATH 3aKOHOMEPHOCTH U
OPOTUBOPEYHS] B paccMaTpHhBae-
MBIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B JICSITENb-
HOCTb, OLICHUBAaThb COOTBETCTBUE
pe3yJabTaTOB ILENSIM, OLIEHUBATh
PUCKU TIOCHEACTBUN JIEATEIBHO-
CTH;

- pa3BUBaTh KPEATHUBHOE MBbIIILJIE-
HUE TPU PEIICHUH >KU3HCHHBIX
npobJiem

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE
AefCcTBUS:

- BJQJACTh HaBBIKAMU Y4YeOHO-
MCCIIEIOBATEIIbCKOM U MPOEKTHOM
NEATEIbHOCTH, HaBbIKAMHU pa3pe-
IIeHUs IPo0IIeMm;

- BBISIBJISITD MPUYUHHO-
CJIIEACTBEHHbIE CBA3M WM aKTyallu-
3UpoBaTh 3a/1ady, BbIJBUTAThb T'HU-
MOTE3Y €€ PEeILICHUs], HAXOAUTh ap-
TYMEHTBl JJI1  J0Ka3aTebCTBa
CBOMX YTBEpXKIEHUM, 3a7aBaTh
napaMeTpbl U KpUTEPUU PEIICHUS;
- QHAJIU3UPOBATH TMOJIYYECHHBIE B
XOJI€ PEUICHUs 3aJadyu pe3yJibTa-
Thl, KPUTHUYECKH OILICHUBATh WX
JOCTOBEPHOCTh, MPOTHO3UPOBATH
VM3MEHEHHE B HOBBIX YCIIOBUSIX;

rpymmna, pajaudkan, H30Mepus,
U30MEPBI, TOMOJIOTHYECKUI
pal, TOMOJIOTH, YTJIEBOAOPO-
Ibl, KUCIIOPOJA- W a30TCOIEp-
JKallue coeIuHEHHUs, OMOJIOTH-
YECKM AaKTUBHBIE BEIIECTBA
(yrneBoawl, KUPBI, OCIKH),
MOHOMEp, TMOJIUMEP, CTPYK-
TYpPHOE€ 3BEHO, BBICOKOMOJIEKY-
JSIPHBIE COENNHEHUSA, KPUCTA-
JMYECKAsT PEIIETKA, TUIIbl XH-
MUYECKUX peakuuid (OKUCIHU-
TEJbHO-BOCCTAHOBUTEIIBHEIE,
3K30-U IHAOTEPMHUUYECKHE, DPE-
aKIIMu MOHHOTO OOMEHa), pac-
TBOp, DJEKTPOJUTHI, HEIIICK-
TPOJIUTHI, DJICKTPOJIUTUUECKAS
JACCOLIMALINS, OKHUCIIUTEIIb,
BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKON pEaKIuu, XUMH-
YECKOEe paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS XUMHUYECKOTO
CTPOCHUSI OpPraHMYECKUX Be-
mects A.M. Bytneposa, teo-
pHUSL DIIEKTPOJIUTUYECKON JUC-
COLMAIMH, TTIEPUOINYECKUN 3a-
koH J[.M. MenpaeneeBa, 3aKoH
COXpaHEHHUS MacChl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKUI
SI3bIK  XUMHH, (HaKTOJIOrHye-
CKHME CBEJCHHMSA O CBOMCTBax,
COCTaBe, TOJY4eHHH U 0e3-
ONaCHOM HCMOJIb30BAHUU BaXK-
HEWIINX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU S TETbHOCTH
YEJI0BEKA;

- YMEThb BBISBIISITH XapakTep-
HbIE TIPU3HAKU U B3aMMOCBS3b
W3YUYEHHBIX TOHATHH, TMpUMe-
HATh COOTBETCTBYIOIIUE TOHS-
THS TIPU ONUCAHUU CTPOSHUSI U
CBOWCTB HEOPraHWYECKUX U
OPraHUYECKUX BELIECTB U HUX
MpEBpAIECHU; BBISBIISITH B3a-
MMOCBSI3b XUMUYECKUX 3HAHUU
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- YME€Th MEPEHOCUTh 3HAHUS B TO-
3HABATEJIbHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEACATCILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00J1aCTEH;

- BBIJIBUTaTh HOBBIC UJICH, MTpEJIa-
raTb OPUTHMHAJIBHBIE TMOAXOJBI H
pelIeHus;

- CIOCOOHOCTH MX HCIIOJb30BaHUS
B MO3HABATEJIbHON M COLMaIbHOM
MPaKTUKE

C MOHSTHUSIMU U TIPEICTABICHU-
SIMU JIPyTUX €CTECTBEHHOHA-
YYHBIX MIPEIMETOB;

- YMETh HCHOJIb30BaTh HamMe-
HOBAaHMSI XMMHUYECKUX COECJIH-
HEHHU MEXIYHApOAHOTO COIO-
3a TEOPETUYECKON W MpUKIal-
HOM XHMHUU UM TpPUBHUAJIBHBIC
Ha3BaHMUS  BAXKHEUIIMX  Be-
mecTB  (3TWIICH, alleTUJIEH,
rMIepuH, GeHo, popmainbie-
TUJ, YKCyCHasi KHUCJOTa, IJIH-
LWH, yTapHBIA TIa3, YTJIEKHUC-
JIBIA Ta3, aMMuakK, raiieHas us3-
BECTh, HETAlllCHAas W3BECTb,
NUTHbEBasE cofa W JIPYTUX), CO-
CTaBIIATh (POPMYJIBI HEOPTaHU-
YEeCKMX M OpPraHMYeCKUX Be-
IIECTB, YPaBHEHUS XUMHYE-
CKHX pEakKlHid, OOBICHATh UX
CMBICJI; TOATBEPKAATh Xapak-
TE€pPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMHU
HKCIEPUMEHTAMH U 3aIUCSIMU
YPaBHEHUN XMMHUYECKHUX PEaK-
LMK,

- YMETh YyCTaHaBJIMBaTh IMPH-
HAJJIKHOCTh HW3YYCHHBIX HeE-
OpPraHUYeCKUX U OpraHuye-
CKMX BEIIECTB K OINpEIEIICH-
HBIM KJlaccamM W TpynmnaM co-
€IMHCHUN, XapaKTepPU30BaTh
UX COCTaB M BaXHEMIIME CBOU-
CTBAa; ONPENENATh BUJIbI XUMHU-
YECKUX CBsized (KOBaJE€HTHas,
WOHHAsA, MeTaJulnyecKasi, BO-
JOpOJIHAsl), TUIBl KPUCTAJLIH-
YECKMX PELIETOK  BEIIECTB;
KJaccu(UIMpOBaTh  XUMHUYE-
CKHE PEaKIIUH;

- c(opmupoBaTh npeacTaBie-
HUS: O XMMHUYECKOU COCTaBJISI-
IOIIEd  €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIU XUMHUH B
MO3HAHUM SIBIICHUU TPUPOJBbI,
B (hOpMUPOBAHNY MBIUICHUS U




KYJIbTYpPbI JTUYHOCTH, €€ PyHK-
LOHAJIbHOU IPaMOTHOCTH,
HEOOXOIUMOW ISl PEIICHUS
IPaKTUYECKUX 3a7ad U 3KOJIO-
TMYECKM OOOCHOBAHHOIO OT-
HOLIEHUSI K CBOEMY 3J0pPOBBIO
Y IPUPOJIHOM CpELE;

- yMETh MPOBOAUTH PaCUETHI
0 XUMHUYECKUM (opmyaMm H
YPABHEHUSIM XUMHUYECKUX pe-
aKkIMi ¢ UCroJib30BaHUEM (u-
3UYECKUX BEJIWYMH, Xapakre-
PHUBYIOLIMX BEIIEeCTBa C KOJIH-
YECTBEHHOM CTOPOHBI: MAaCCBHI,
obbema (HOpMabHBIE YCIIO-
BUsI) Ta30B, KOJIUYECTBA BEIllEC-
CTBa; MCIOJb30BaTh CHUCTEM-
Hbl€ XMMUYECKHE 3HAHUS IS
OPUHATUS PELICHUH B KOH-
KPETHBIX J»XU3HEHHBIX CHTYya-
LUsIX, CBSI3aHHBIX C BELIECTBA-
MU U UX IPUMEHEHUEM

OK 02. Hcnosas3o-
BaTb  COBPEMEHHbBIE
cpencTaa MOKCKa,
aHanu3a U UHTEpIpe-
Talud HUHPOPMALIHH,
U uH(pOPMAIMOHHbIE
TEXHOJOTHH JUISI BBI-
MOJIHEHHUS 3a/a4y
npodeccuoHaIbHON
NESATEIbHOCTH.

B o0siacTH HEHHOCTH HAYYHOIO
MO3HAHMA:

- c(popMHUPOBAHHOCTh MHPOBO3-
3pEHHUs, COOTBETCTBYIOILIEIO CO-
BPEMEHHOMY YpPOBHIO pPa3BUTHUSA
HAayKd U OOIIECTBEHHOW MpPaKTH-
KM, OCHOBAaHHOTO Ha JHAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIIETO OCO-
3HAHUIO CBOEro MeCTa B IIOJIH-
KyJIbTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3IKOBOU U
YUTATEIbCKOM  KYJIbTYpPBl  Kak
CpEICTBa B3aUMOJIECHCTBHS MEXKIY
JIOJbMH Y NTO3HAHUS MHUPA;

- OCO3HaHWE LIEHHOCTH HAay4YHOU
NEeSTeIbHOCTH, TOTOBHOCTH OCY-
HIECTBIISITh MPOEKTHYIO U UCCIIe-
JOBATEJIbCKYIO JESTENbHOCTh HH-
JTUBUYyAJIbHO U B TPYIIIE;

OBJiageHue yHHMBeEpPCAJIbHBIMH
Y4eOHBIMH MO3HABATEJIbHBIMH
NEeUCTBUAMM:

B) padora ¢ nHopmanmeii:
- BJIAJETh HAaBBIKAMH IOJTYYEHUS

- YyMeThb IUIAaHUPOBATh U BHI-
MOJIHATh XWMHUYECKHH DJKCIIe-
pUMEHT (IpeBpallleHusl opra-
HUYECKHUX BEIIECTB MPH Harpe-
BaHUU, TMOJYYCHHE STHIICHA H
U3YYEHHE €ro CBOMCTB, Kaye-
CTBEHHBIC DPEAKIIMH Ha aybJe-
THOBI, KpaxMmaj, YKCYCHYIO
KUCJIOTY; JAeHaTypauus OelKoB
IpU HarpeBaHUM, IBETHHIE pe-
aKkIuu OEJIKOB; IIPOBOJHTH pe-
aKIIMU MOHHOTO OOMEHa, OIpe-
JeNIATh CpeAy BOJTHBIX PacTBO-
pPOB, KaueCTBEHHBIE peaKUuu
Ha cynbdar-, kKapOboHAT- U
XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHHS, peIaTh JKCIepH-
MEHTAJIbHBIE 3a7]aud M0 TeMaM
"Meramnbl" u "Hemeraminl") B
COOTBETCTBUH C TMpaBUIAMH
TEXHUKA O€30IaCHOCTH TMpHU
oOpareHnn ¢ BeEIIecTBaMU U
1abopaTOpHBIM  000PYI0BAHH-
€M; IPEJCTABISTh PE3YJIbTATHI
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uH(pOpPMaLIMU U3 UCTOYHUKOB pPa3-
HBIX  THIIOB, CaMOCTOSITEIHHO
OCYIIECTBISTH MOUCK, aHAJINU3, CHU-
CTEeMaTH3AIMI0 U WHTEPIPETALHIO
nH(MOpMAIUU Pa3TNIHBIX BUIOB U
dbopM npeacTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX
dopmarax ¢ y4eToM Ha3zHAYCHUS
uHbopMaIlUU U 1EeJIEBOM ayJIUTO-
puu, BbIOMpas  ONTHUMAJIbHYIO
dbopMy mpencTaBieHUs U BU3ya-
JU3alNY;

- OLICHMBaTh JOCTOBEPHOCTb, JIE-
TUTUMHOCTh MH(pOpMalLIUU, €€ CO-
OTBETCTBHE TPABOBBIM M MOpPaJTh-
HO-3TUYECKUM HOPMaM;

- HWCIOJIb30BaTh CpelicTBa MHMOP-
MallMOHHBIX W KOMMYHHUKAITHOH-
HBIX TEXHOJIOTHI B PEIIEHUU KO-
THUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3aJa4 C CO-
OJroJIeHueEM TpeOOBAHUN HPrOHO-
MUKH, TEXHUKU 0€30TMaCHOCTH, TH-
THEHBI, pecypcocOepexeHus, mpa-
BOBBIX W JTUYECKHX HOPM, HOPM
nH(pOpMAITMOHHON 0€30MaCHOCTH;
- BJIaJIeTh HaBBIKAMU paclo3HaBa-
HUS W 3alUThl WH()OpMAIu, WH-
dbopmarmoHHO N 0€30MacHOCTH
JUYHOCTH;

XHUMHAYECKOTO IKCIIEPHUMEHTA B
dopMe 3amucu ypaBHEHHI co-
OTBETCTBYIONINX pEAKIUH W
(GopMynHpoBaTh BBIBOABI HA
OCHOBE ATHX PE3yJIbTATOB;

- YMETh aHAJTH3UPOBATH XUMHU-
YeCKyr0 HH(OpMAIHIO, TOy-
YaeMyl0 U3 Pa3HBIX HUCTOYHU-
KOB (CpeICTB MAacCOBOW WH-
dopmaruu, cetb MHTepHET U
Apyrue);

- BJAJACTh OCHOBHBIMHU METO-
JaMH Hay4yHOTO TTO3HAHUS Be-
IIECTB ¥ XUMUYECCKHX SIBIICHUM

(mabsronenue, U3MepeHue,
SKCIIEPUMEHT,  MOJEIUpPOBa-
HUE);

- yMETh MPOBOJUTH PaCUEThI
0 XUMHUYECKUM (opmyaMm H
YPABHEHUSIM XUMHUYECKUX pe-
Akl ¢ UCToJIb30BaHUEM (u-
3UYECKUX BEJIUYUH, XapakTe-
pU3YIONIMX BENIECTBA C KOJIH-
YECTBEHHOU CTOPOHBI: MAacChl,
o0beMa (HOpPMaJIbHBIE YCIIO-
BUsI) Ta30B, KOJIUYECTBA BeIlE-
CTBa; MCIIOJb30BATh CHUCTEM-
HbIE XUMHUYECKHE 3HAHUS IS
NPUHATHUSL PEIICHUH B KOH-
KPETHBIX >KU3HEHHBIX CHUTYya-
I[USX, CBSA3aHHBIX C BEIIECTBA-
MU U UX TPUMEHEHUEM

OK 04. DddexTruBHO
B3aMMO/ICMICTBOBATH
1 paboTaTh B KOJICK-
THBE U KOMaHJIC

- TOTOBHOCTb K CamMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH M CaMOOIpe-
NEJICHUIO;

-OBJIa/ICHUE HaBbIKAaMU Y4YeOHO-
HCCJIEI0BATEIIbCKOW, IIPOECKTHOU U
COLIMAJIBHOM NIESITEIbHOCTH;
OBiageHue yHHMBeEpPCAJIbHBIMH
KOMMYHMKATUBHBIMHU JI€HCTBU-
SIMH:

0) coBMeCTHas J1eATeJIbHOCTD!

- MIOHMMAaTh U HCIOJIB30BaTh Ipe-
MMYIIIECTBA KOMAaHIHOM M WHAM-
BUyaJbHOU pabOTHI;

- NPUHHUMATh I€JIM COBMECTHOM

- YyMeThb IUIAaHUPOBATh U BHI-
HOJHATh XUMUYECKUH JKCIe-
pUMEHT (TpeBpalieHus opra-
HUYECKHUX BEIIECTB MIPHU Harpe-
BaHUU, IOJYYCHHE STHIICHA U
U3y4YE€HUE €ro CBOWCTB, Kaue-
CTBEHHBIC DPEAKIIMH Ha aybJe-
THABI, KpaxMmaj, YKCYCHYIO
KUCTIOTY; JACHATypalus OCIKOB
NIpU HArpeBaHWH, IIBETHBIC pe-
aKkIMKU OENKOB; MPOBOAUTH pe-
aKIM¥ UOHHOTO OOMEHa, orpe-
JeNIATh CPEAy BOJHBIX PacTBO-
pPOB, KaueCTBEHHBIE peaKLUu
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NEeATENbHOCTH, OPTAaHU30BBIBATh U
KOOPJIMHUPOBATh JEHCTBUA MO €€
JOCTH)KEHHIO: COCTABJISATh IUIAH
NEUCTBUM, paCIpelnensaTh POJd C
Y4€TOM MHEHHMI YYaCTHUKOB 00-
CYXKJIaTh pe3yJbTaThl COBMECTHOU
paboTHI;

- KOOpPJMHUPOBATh W BBINOJIHATH
paboTy B YCIOBHUSAX peajbHOrO,
BUPTYaJIbHOTO W KOMOWHUPOBAaH-
HOT'O B3aMMO/ICHCTBUS;

- OCYILIECTBIISITb  MO3UTHUBHOE
CTpAaTEernyecKkoe MOBEJICHHUE B pas3-
JUYHBIX CUTyalUsiX, MPOSBISTH
TBOPYECTBO U BOOOpake€HUe, ObITh
WHUTIAATHBHBIM

OBiaseHue yHHUBePCAJIbHBIMU
PeryJsiTHBHBIMU J1eliCTBUSIMH:
) NpUHSITHE ceOsl U APYTUX JII0-
aeu:

- IPUHUMATh MOTUBBI U apryMEH-
Thl JPYrUX JIOJEH IpPH aHaIu3e
PE3YNBTATOB JEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO
JIPYTUX JTFOJIeH Ha OITHOKH,

- pa3BUBaTh CIOCOOHOCTH TOHU-
MaTh MHUp C MO3ULIHUU JPYroro ye-
JIOBEKA,

Ha cyiabdaTr-, KapOoHaT- W
XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHHS;, pelIaTh SKCIepH-
MEHTAJIbHbIE 337a4d M0 TeMaM
"Metauel" u "Hemetaminl") B
COOTBETCTBUM C IpaBUJIaMU
TEXHUKA O€30IaCHOCTH IpHU
oOpalieHu ¢ BellecTBaMu |
71a00paTOPHBIM  00OPYIOBAHU-
eM; MPEACTABISTh PE3yJIbTaThI
XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN CO-
OTBETCTBYIOIINX pEaKIHH |
dbopMyIMpOBaTh BBIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB

OK 07. CogeicTBo-
BaTh COXpaHEHUIO
OKPYKaroIEH Cpelibl,
pecypcocOepekeHHIO,
NPUMCHATh  3HAHHS
00 W3MCHEHUU KJIH-
MaTa, MPUHIUIBI Oe-
pPEXKIIMBOTO  TIPOU3-
BOACTBa, A(hPeKTHB-
HO JENCTBOBAaTb B
Ype3BbIYaHBIX CUTY-
aIusIx

B oOaacru
BOCIIMTAHUA:
- c(hOpMUPOBAHHOCTH DKOJIOTHYE-
CKOW KYJIbTYpbl, IOHUMAaHUE BIIU-
SHUSL COLIMATIbHO-3KOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE ITPUPOI-
HOW W COLMAJIbHOM Cpelabl, OCO-
3HaHWE TJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX TPOOIIEeM;

- IUJITAHUPOBAHUE U OCYILECTBIIE-
HHUE JEUCTBUM B OKPYXKAIOILIEH
Cpelle Ha OCHOBE 3HAHUS LEJEH
YCTOMYMBOTO Pa3BUTHS Ue€JIOBEYE-
CTBa;

AKTUBHOE HEIPUSITHUE JCUCTBUHU,
IIPUHOCAIUX BpeI OKPYKAIOLIEH
cpene;

- YMEHUE NPOTHO3MPOBATH HeOa-

IKOJOTHIECCKOI0

- copMupoBaTh TpeACTaBIie-
HUS: O XUMUYECKOU COCTaBJISI-
IOIIEH  €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIU XUMHUU B
MO3HAHUU SIBIICHUM TMPUPOJbI,
B (hOPMUPOBAHUY MBIIUICHUS U
KyJbTYPBI TUYHOCTHU, €€ (PYyHK-
HUOHAIBHOU TPaMOTHOCTH,
HEOOXOMUMOW [IJISi  PEIICHUS
MPAKTUYECKUX 3aJlad U DKOJIO-
TUYECKM OOOCHOBAHHOIO OT-
HOIIICHUSI K CBOEMY 3J0pPOBbBIO
Y IIPUPOJHOM CpeJie;

- yMeTh COOMI0JIaTh MpaBUia
AKOJIOTUYECKU  Iiesiecoo0pas-
HOTO TOBEACHHUS B OBITY H
TPYIOBOU JEATEIIBHOCTH B II€-
JSIX COXPAHEHHsS] CBOEro 3J0-
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TONPUATHBIE DKOJOTMYECKHE TIO- | POBbS M OKPYXKAIOLIEH INpH-
CIEACTBUSA MPEANPUHUMAEMBIX | PONHOW  CpEnbl;  YYUTHIBATH
JNEUCTBUM, IPEAOTBPAILATH UX; ONIaCHOCTh  BO3JICUCTBUSA Ha
- PACIIMpPEHHUE ONBITA ACATEIBHO- | )KUBBIE OPTaHU3MBI OIpEJe-
CTH DKOJIOTMYECKOW HAIpaBJICH- | JEHHBIX BELIECTB, IOHUMAs
HOCTH; CMBICJI IIOKa3aTelsl Ipeneib-
- OBJIAJICHUE HABbIKAMU YYEOHO- | HOM JIOMYCTUMOM KOHLEHTpa-
UCCIIEI0BATEIBCKON, IIPOEKTHON U | IUH

COLIMAJIBHOM JESITENBHOCTH;

[To mucuumniumHe «XuMUsD» MPETYCMOTPEHO BBIMOJHEHUE 00YUYaIOIIUMUC WHIUBU-
IyalbHOTO TIPOEKTa, MPEICTABIIAIONIETO cO000iM 0coOyio0 ¢GopMy OpraHu3alid €ro Jes-
TeNbHOCTU. HAMBUIYabHBIN IPOEKT BBHITOIHACTCS 00YJarOIIMMCSI CAMOCTOSITENTEHO TIOT
PYKOBOJICTBOM IpeToAaBaTelis 0 BEIOPAHHON TEME.

Pe3ynbTathl BRIMONIHEHUS HHANBUIYAIBHOTO MPOEKTA TOJKHBI OTPaXKaTh:

v’ ¢c(hopMHPOBAHHOCTh HABHLIKOB KOMMYHHKATHBHOM, y4eOHO-HMCCIIEI0BATEIBCKOM
AESITeIbHOCTH, KpUTHUECKOTO MBIIIUICHUS;

v CI0OCOOHOCTh K MHHOBAI[HOHHOM, aHAJUTHYECKOMN, TBOPUYECKON, HHTECIUICKTYalb-
HOM 1S TENIbHOCTH;

v’ cpOpMHUPOBAHHOCTH HABBIKOB MPOEKTHOMN JEATEILHOCTH, & TAKKE CAMOCTOSTE b-
HOTO MPUMEHEHHUS NPUOOPETEHHBIX 3HAHUN U CIIOCOOOB ACUCTBUN NPU PEUICHUH PA3JINy-
HBIX 3a/1a4, UCTIOJIb3Ys 3HAHUS JUCIUIUIUHBI;

v CIIOCOOHOCTH MMOCTAHOBKHU e W (HOPMYJIMPOBAHHS TUIIOTE3BI HCCIIEIOBAHMS,
MJIAaHUPOBAHMS PaOOTHI, OTOOpPA ¥ MHTEPIIPETAIIMN HEOOX0IUMON WH(MOPMAITUH, CTPYKTY-
PUPOBaHUS apTyMEHTAllMM PE3yJbTaTOB HMCCIEAOBAaHUS HAa OCHOBE COOpaHHBIX JaHHBIX,
MPE3EHTALUN PE3YJIbTATOB.

WuauBryabHBIA TPOEKT BBIMOJHSIETCS oOydaromuMcess Ha | Kypce B paMmkax
y4eOHOTO BPEMEHH, CHEIHATIbHO OTBEACHHOTO YUYeOHBIM IJIAHOM, U JOJIKEH OBITh Mpe-
CTaBJIEH B BUJIE 3aBEPUICHHOT0 Y4€OHOTO MCCIIEJOBAHUS.

1.3. Ilepeyens KoMmeTeHIUI ¢ yKa3aHHeM 3TanoB X GopMUpPOBaHMSA B NPO-
1ecce OCBOCHHS JUCHUILINHBI

Koo Imanwl hopmuposanus KomnemeHyui
KOomne- Pazoen 1. Ocnogvt cmpoenus seuiecmea
menyuu Tema 1.1. Tema 1.2.
CrpoeHue aTOMOB XUMHYECKUX djieMeH- | [lepuoandeckuii 3akoH U TabaUIA
TOB U IPUPOJIAa XUMUYECKOU CBS3U JA.N. MenneneeBa
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyuil
Komne- Pazoen 2. Xumuueckue peaxuuu
menyuu | Tema 2.1. Tunel xumu- | Tema 2.2. Dnektponutu- | KonTponbHas padora 1
YECKHUX peaKIUid yeckasi AUCCOIUaIus 1
MOHHBIN 0OMEH
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OK 01 + + +
OK 02 - - -
OK 04 - + +
OK 07 - - -
Koo Omanvt popmuposanus KomnemeHyui
Komne- Pa3zoen 3. Cmpoenue u ceoiicmea Heop2aHU4eCKUX 6eU4eCcne
menyuu Tema 3.1. Tema 3.2. Tema 3.3. KonTtponbshas pabora 2
Krnaccuduka- duszuko- Nnentuduxa-
1[1sl, HOMEH- XUMHUYECKUE | LUl HEOPTaHU-
KJIATypa U CBOICTBA He- YECKUX Be-
CTPOCHHE He- OopraHuve- IIECTB
OpTraHUYECKUX CKHX Be-
BEILIECTB. IIECTB
OK 01 + + + +
OK 02 + + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanuvt hopmuposanus KomnemeHyuil
Komne- Pazoen 4.Cmpoenue u ceoiicmea op2aHuuecKux eeuiecnae
meHyuu Tema 4.1. Tema 4.2. Tema 4.3. Kontponbshas pabora 3
Knaccuduxka- CaoiicTBa Nnentuduka-
1[Usl, CTPOCHUE opraHuue- | IUsl OpraHuye-
Y HOMEHKJIATy- CKHX Be- CKHMX BEIIECTB,
pa opranuue- IIECTB WX 3HAYCHHE U
CKHX BEIIIECTB PUMEHECHHE B
OBITOBOM U
MIPOU3BO/I-
CTBEHHOMH Jes-
TEIbHOCTH Ye-
JIOBEKa
OK 01 + + + +
OK 02 - + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyui
komne- | Pazoen 5. Kunemuueckue u mepmoounamuueckue 3aKOHOMEPHOCMU npoOme-
menyuu KAHUA XUMUYECKUX PeaKyuil
CKOpOCTh XUMHUYECKUX PEAKIIUH.
XHWMHUYECKOE PaBHOBECHE
OK 01 +
OK 02 +
OK 04 -
OK 07 -
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Koo Imanwl hopmuposanus KomnemeHyui
KOoMne- Pazoen 6.Pacmeoput
meHyuu Tema 6.1. IlonsTue o pactBopax Tema 6.2. ccnenoBanue CBOMCTB
pacTBOpOB
OK 01 + +
OK 02 + +
OK 04 - +
OK 07 + -
Koo Imanwvt hopmuposanus KomnemeHyuil
Komne- | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepircanue npuKkiao-
meHuuu HO20 MOOY/151)

Pazoen 7. Xumus 6 6bimy u npou3e00CmeeHHOU 0eameIbHOCHU Y4el08eKa

Xumusl B ObITY U TPOU3BOACTBEHHOM JIEATEILHOCTH Y€JIOBEKA

OK 01 +
OK 02 +
OK 04 +
OK 07 +

Pazgea 2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NIPOrPaMMbl

O6mieoOpazoBaTenbHas AUCIUIUIMHA «XHUMHUS) SIBISETCS 00s3aTEIbHONM YacThbiO
00111e00pa30BaTENBHOTO IIMKIa 00pa3oBaTeNbHOM Mporpammel B cooTBeTcTBUU ¢ PI'OC
CIIO no npodeccuu 15.01.05 Cpapimuk (pydHO M YACTUYHO MEXaHU3UPOBAHHON CBApKU
(mammaBku). M3ydyeHwe XuUMHM Kak Haykd (QOpPMHUpPYET Y CTYACHTOB XHMHUYCCKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA KaK OCHOBBI IMPHUHATHUS PEIICHUI B
YKU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO MOBEICHUS B MPUPOTHON
cpene, GopMHUpPYET MOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKaHUsI XMMHUYECKUX MPOLIECCOB U
ABJICHUN B OKpYXKAlOlleW cpene, LENOCTHOW HAyYHOM KAapTHHBI MHpPA, B3aWMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHbBIX HAYK;

B MeToauyeckoM miiaHe AUCHMIUIMHA « XUMUSD ONUPAETCs Ha 3HAHUS, TOTyYEHHbIE
MPU U3YYEHUU LIKOJBHOTO Kypca XMMUU OCHOBHOTO 00111er0 00pa3oBaHMsl, B3aUMOCBSI3aH
C JAMCHUIUIMHAMHM 001Ieo0pa30oBaTeIbHOr0 IUKIA Kak: (usuka, Ouosorus, reorpadus,
OCHOBBI 0€30MacHOCTH Ku3HeAesTeIbHOCTU. OO01eodpa3oBaTeabHas JUCHUIUIMHA «XH-
MU SIBJISETCSI OCHOBOM TEXHUKU W MMEET MEXKIMCUUILIMHAPHYIO CBs3b ¢ oOuenpodec-
CUOHAJIbHBIMU JTUCUUITIMHAMU U MPO(EeCCUOHATBHBIMU MOIYJISIMU MPO(ECCUOHATLHOTO
nukia. OcBOeHUE NUCHUIUIMHBI «XUMHUSD» HEoOXoIuMa oOydarouiemMycst sl U3y4eHHUs
obmenpodeccnonanbHbIX auciuIuInH: «OI1.03. OcHoBbl MatepuanoBeaeHus», «OI1.04.
Jonycku u TexHuuyeckue uzmepeHus», «OI1.06. bezonacHOCTh )XKU3HEAECSATEILHOCTU» U
MexaucuumnHapHeix  Kypco: MJIK.01.01. OCHOBBI TEXHOJOTHH CBapKd U CBAPOYHOE
000pyI0BaHUEY.
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Pazngen 3. O0beM TUCHMILUIMHBI ¢ YKA3aHHEM KOJMYECTBA aKaJeMHUYeCKUX Ya-
COB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa0doTy 00y4arouuxcs ¢ npenojasareseM (1o Bu-
AaM Y4eOHbIX 3aHATHII), HA CAMOCTOATEJIbHYI0 padoTy o0yyarwoumuxcsa 4 popmy mnpo-
MEKYTOYHOM aTTeCTALMHU

O0bpeM y‘{€6HOFO npeamMeTa B aKaICMHUUYCCKHUX YaCaX COCTABIIACT ................ — 78 yacosB

KonmuecTBo akaieMUIeCKUX YacoOB, BBIICTICHHBIX HA KOHTAKTHYTO
paboTy 00yUaroIuXxcs ¢ mpenoaaBareseM (1o BuaaM y4eOHBIX 3aHSATHH ),

(o101 ) : 31 £ (< AP — 78 u.
RN 00 0% (o) () (=) (9 117 1 ; SR —40 y.
MIPAKTAYCCKHIE BAHITHS « e uvveenteenteenteenteeneeenteeneeanteenneeaneenannns — 28 .
TTAOOPATOPHBIC BAHITHST - .. vvvenreenneeenneenneenneenneenneeaneeanneanneennes —10 4.

dopma NpOMEKYTOUHOM aTTECTaIlUNU:
2 cemecTtp — nudHepeHIIUPOBAHHBIN 3aUeT
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Pasneﬂ 4. Conepmaﬂne AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOC€ 10 TEMaM € YKa3aHUEM
YEeCKHUX YaC0B U BUJ10B y‘leﬁHLIX 3aHATHH.

OTBCJACHHOI'O Ha

HHX KOJINYECTBA aKaJdCMH-

N
n/n

Tema oucuu-
naUHbL

Cooepicanue yueonozo mamepuana (0cHoéHoe u npogec-
CUOHATIbHO - OPUEHMUDPOBAHHOE)

Bcezo
akaoe-
Muye-

CKUX
uacoe

B m.u:.

JleK-
uuu

ce-

Hapbl

npak-
muue-
CKue
3ans-
mus

aabo-
pamop-
Hble
3ana-
mus

KoH-
cyne

uuu

camo-
cmos-
menvHan
paboma

Dopma meKy-
uie20 KOHmMpona
ycnesaemocmu

Pasnes 1. OcHOBBI cCTpOeHHs BellleCTBA

6

1.

Tema 1.1. Ctpoe-
HHE ATOMOB XH-
MHYECKUX 3JIe-
MCHTOB U HpI/IpO-
J1a XUMHYIECKOM
CBSI3H

OcHosHoe cooeporcanue

4

CoBpeMeHHass MojeNb CTpoeHus atoma. CHMBOIMYECKUU
SI3BIK XMMUHM. XUMHYECKUN 3JEMEHT. JJIEKTpOHHast KOH(U-
rypanus aroma. Knaccupukanus XMMA9eCKUX 3JIEMEHTOB (s-
, p-, d-amemenTsI). BaseHTHBIC 3J7€KTpOHBI. BalleHTHOCTS.
DJIeKTpOHHAS IPUPOJA XUMUYECKOH CBSI3U. DJIEKTPOOTPULIA-
TENLHOCTh. BUIIbI XUMHUECKON CBsI3U (KOBAJIGHTHAS, HOHHAS,
METaJJTHYECKas, BOJIOPOJIHAS) M CIIOCOOHBI €¢ 00pa30BaHusl.

Hpakmuttecmte 3AHAMUA

Pemenne 3aganmii Ha WCITOJB30BAaHUEC XWUMHYECKONH CHMBO-
JINKA U Ha3BaHUW COEIMHEHUI MO HOMEHKJAType MEXAyHa-
POAHOIO COK3a TEOPETUUECKON M MPUKIATHON XUMHH U TPU-
BHAJIHLHBIX Ha3BAHUM JJIS1 COCTABICHUS XUMH YeCKHUX GOPMYIT
JIByXaTOMHBIX COSIUHEHHUH (OKCHUIIOB, CYJIb(MHUIOB, THIPUIOB
U T.I.) U APYTUX HEOPTaHUYECKUX COCAMHECHHH OTACTbHBIX
KJIaCCOB.

[IpakTnueckue 3agaHUsl Ha YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB M TEPHOINYC-
CKMM H3MEHEHHEM CBOMCTB XHMHUYECKHX JJIEMEHTOB M HX
COEIMHEHUH B COOTBETCTBUHM C MOjoxkeHueM llepuommue-
CKOM CHCTEMBI.

Tect

3agaun Ha CO-
CTaBJICHHUE XU-
MHUYECKUX Pop-
MYIL

Tema 1.2. ITepuo-
JUYCCKUN 3aKOH U
Tabmuma J. 1.
Menpeneesa

OcHoBHOE CoA€CpPKaHue

l'[paRanecm/le 3aAHATUSA

[lepnoanueckas cucreMa XUMHUYECKHX 311eMeHTOB J[. 1.
MenaeneeBa. @uznueckuid cMbich [lepuognieckoro 3akoHa
.. Menneneera. 3aKOHOMEPHOCTH U3MECHEHIS CBOMCTB
XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX HMU IPOCTHIX U
CJIOKHBIX BELIECTB B COOTBETCTBHH C MOJ0KEHUEM XHUMUYE-
ckoro anemeHTa B [lepuonnueckoit cucteme. MUpoOBO33peH-

[Ipaktuko-
OpHUEHTHPOBAH-
HBIE TEOpETHYE-
CKHE 3a/laHHUs.
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4yecKkoe U HayuHoe 3HaueHue llepuoanueckoro 3akona J1.1.
Menpeneesa. [Iporuossl JI.J1. MenneneeBa. OTKpbITHE HO-
BBIX XUMUYECKUX DJIEMEHTOB.

Pewienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a-
JAaHUN Ha XapaKTepU3alUIi0 XUMUYECKUX 3JIEMEHTOB «Me-
TaJUNIMYECKHE / HEMETAJUIMYECKUE CBOMCTBA, DIIEKTPOOTPUIIA-
TEJIBHOCTh XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHHU C UX
3JEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IEPUOTUYECKOI
cucrtemMe xumudeckux 3nemenToB .M. MenneneeBa»

Paszgen 2. XuMudeckne

DEeaAKIHHA

10

3.

Tema 2.1. Tumst
XUMHYECKUX pe-
aKIUK

OcHoBHOe coepkaHue

TeopeTI/lquKoe oﬁyqelme

Knaccudukanus u THIBI XAMHYECKUX PEaKIUA C y4acTHEM
Heopranuyeckux BeniecTs. CocTaBieHNe YpaBHEHUH peak-
LU COeOUHEHUS, PA3JIOKEHUS, 3aMeIIeHus], OOMEHa, B T.U.
peaxuii TOpeHus, OKUCIICHUS-BOCCTAaHOBIICHHUSL.

YpaBHEHUs OKUCIIEHUS-BOCCTaHOBNIEeHHs. CTeneHb OKHCIIe-
Hus. OKUCIUTENb U BoccTaHOBUTENb. CocTaBleHHE U ypaB-
HUBAaHHE OKHCIIHUTEIbHO-BOCCTAHOBUTEINILHBIX PEAKLIUIT METO-
JIOM 3JIEKTpOHHOTO Oananca. OKUCTUTEIBHO-
BOCCTaHOBUTENbHBIEC PEAKIIUY B TIPUPOJIE, TPON3BOACTBEH-
HBIX IIPOLECCaX U KU3HENESITEIbHOCTH OPraHU3MOB

3amaum Ha co-
CTaBJICHHE
YpaBHEHUH pe-
aKInii:

IIpakTHYeckue 3aHATHS

KonnuectBennsle oTHOmEHNsI B XUMUU. OCHOBHBIE KOJIMYE-
CTBEHHBIE 3aKOHBI B XMMHH M PACUYETHI M0 YPaBHEHUAM XH-
MHUUYECKUX peakuuil. Mojp Kak eIuHUlla KOJMYECTBA Bellle-
cTBa. MonspHas Macca. 3aKOHBI COXpPaHEHHUSI Macchl U dHEp-
rud. 3akoH Aoragpo. MoisipHelii 00beMm razos. OTHocH-
TeJbHasl IIIOTHOCTD ra3oB. PacyeTsl o ypaBHEHUSIM XUMUYe-
CKUX pEaKIMi ¢ UCTIONBb30BaHHEM Macchl, 00bemMa (HOpMailb-
HBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

Samauu

Tema 2.2. Dmek-
TPOJUTHYECKAS
JIACCOLAALNA 1
HOHHBINA 00MeH

OcHOBHOe coiep:kaHne

TeopeaneCKoe 06yqelme

Teopus anmekTponuTHUecKor aucconuanuu. Monsl. DnekTpo-
JUTHI, HEINEKTPONuTHl. Peaknnu monHoro odmeHa. Cocras-
JICHHE PEaKIMi HOHHOIO0 OOMEHa IIyTEeM COCTaBJICHHS HX
MOJIHBIX M COKPAILEHHBIX HMOHHBIX ypaBHeHHil. KucnortHo-
OCHOBHBIE peakIUy. 3a/laHus Ha COCTaBICHUE MOHHBIX peaK-

107171

3aganus Ha co-
CTaBJICHHUE pe-
aKIHIL.
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JlaGopaTopHble 3aHATHS

JlaboparopHnas pabora “THIBI XUMUYECKHUX PEaKIIHHA .
HccnenoBanne THIIOB (TI0 COCTaBy M KOJIMYECTBY HCXOTHBIX
1 00pa3yIoIMXCs BEUIECTB) U NIPU3HAKOB XUMUUECKUX peakK-
uuii. [IpoBeneHne peakuii HOHHOro 0OMeHa, OTIpeaesiCHHE
Cpebl BOJHBIX PacTBOPOB. 3a/1aHUs HA COCTABIIEHNE HOHHBIX
peakuui

. JJabopaTopHas
pabota

5.

KonTpoabnas
padora 1

CTpOCHI/Ie BCIIECTBA U XUMUUYCCKUC pCaKIINU

KonTponphas
pabora

Pa3znen 3.CTpoeHue U CBOiiCTBa HEOPraHMYECKUX BElIEeCTB

16

6.

Tema 3.1. Kimac-
cU(UKaIUs, HO-
MEHKJIATYpa U
CTPOCHHE HEOP-
raHUYECKUX Be-
HIECTB

OcHoOBHOe coiep;kaHue

Teoperuyeckoe o0yyeHue

[Ipeamer Heoprannveckoi xumun. Kimaccudukanus Heopra-
HUYECKUX BenlecTB. [IpocTeie u cnoxHbie BeuecTa. OCHOB-
HBIE KIJIACCHI CIIOKHBIX BEMIECTB (OKCUIBI, THUAPOKCHU/IBI, KHC-
JIOTHI, CONN). B3auMOCBS3b HEOPraHMYECKUX BEIIECTB. ATpe-
raTHbIE COCTOSTHHSA BelecTBa. Kpucrammmueckue u amopgd-
HBIE BelecTBa. THITBI KPUCTAITMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAasl, MOHHAs, METaIIHYecKas). 3aBUCUMOCTb (Hu-
3MYECKUX CBOMCTB BELECTBA OT THUIA KPUCTAIIINIECKOI pe-
LIETKUA. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT
BHJIa XUMHUYECKOU CBSI3U U TUNA KPUCTAIUIMUECKOU PEIIETKH.
[TpuumaBEl MHOTOOOpa3Hs BEIIECTB

Tect
3amauynu

HpaKanecRne 3aHATUSA

Homenknarypa HeopraHMUeCKHX BEIIECTB: Ha3BaHHE Bellle-
CTBA UCXOJISl U3 UX XUMUIECKOH (hOPMYITBI HIIH COCTABIICHHE
XMUMUYECKOH (POPMYIIbI HCXO/S U3 Ha3BAHUS BEILECTBA 110
mexayHaponnoit (MFOITAK) unu TpuBHanbHON HOMEHKIIA-
Type.

Pemenne npakTHuecKuX 3aJaHUA MO KJIACCH(HKALMH, HO-
MEHKJIaType W XHMHYECKHMM (opMyiaM HEOpraHM4eCKHX
BEIIECTB PA3NIWYHBIX KIACCOB (YrapHBIA ras, YTJIEKHCIBIN
ra3, aMMHak, ranieHas M3BeCTb, HEraleHas U3BECThb, IUThE-
Bas coJla M APYIHX): HA3bIBaTh U COCTAaBIIATH (HOPMYIIBI XU-
MHYECKHX BEIIECTB, ONPEIENIATh MPUHAUIEKHOCTH K KIIaccy.
Hcrounnku xuMuieckoi uH(Gopmanuu (CpecTB MacCOBOM
uHpopmanun, cetb Murepuer u npyrue). Ilouck nnpopma-
LUH [0 HAa3BaHUAM, HACHTU(HUKATOPAM, CTPYKTYPHBIM Gop-
MyJiaMm

[IpaxkTHueckue
3aJJaHus

16




Tema 3.2. duzu-
KO-XUMHUYECKHE
CBOICTBa Heopra-
HUYECKHUX Be-
HIECTB

OcHoBHOe CoICpPKaHue

TeopeTuueckoe o0yueHue

Mertamnsl. O0mue pu3nUecKue 1 XUMUIECKHE CBOICTBA Me-
TayuioB. CriocoOb! morydeHus. 3HaYeHNe METaJIOB M HeMe-
TAJIJIOB B MPHPOJIC U KHU3HEACATEILHOCTH YEIIOBEKa U Opra-
HU3MOB. Koppo3ust MeTannoB: BUABI KOPPO3UH, CIIOCOOBI 3a-
LIMTHI METAIIOB OT KOPPO3UH

Hemeramnpl. OOmmue Qusndeckne M XUMHYCSCKHE CBOMCTBA
HeMeTayuIoB. TumnmdHble CcBoiicTBa HemertaimoB [V— VII
rpymnn. Kimaccudukanus 1 HOMEHKJIATypa COCTUHEHU HeMe-
TaoB. KpyroBopoThl GMOT€HHBIX JJIEMEHTOB B IPUPOJIC
XuMHUUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BelIeCcTB (OKCHI0B, THAPOKCHUJIOB, KUCIIOT, COjlel u ap.). 3a-
KOHOMEPHOCTH B USMCHCHHU CBOWCTB IMPOCTHIX BCIIECTB,
BOJIOPOJTHBIX COCJAMHEHHH, BRICIITUX OKCHIOB M THIPOKCH/IOB

Tect

3amaHus Ha co-
CTaBJICHHEC
YPaBHEHUM XU-
MHUYECKHUX peak-
0705t

IIpakTHYeckue 3aHATHS

CocraBneHue ypaBHEHUN XMMHUYECKUX PEAKLMM C ydyacTueM
MIPOCTBIX U CIOXHBIX HEOPraHMYECKUX BEIIECTB: METAIIIOB U
HEMETAJIOB; OKCHJOB METaJJIOB, HEMETAIOB M aM(oTep-
HBIX 3JIEMEHTOB; HEOPTaHUYECKHUX KHUCIOT, OCHOBAHHN M aM-
(OTEepHBIX THUAPOKCHIOB; HEOPTaHUUECKUX COJIEH, XapakTe-
PU3YIOLIMX UX CBOMCTBA.

Pemenne mnpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUECKUX 3a-
JaHWH Ha CBOWCTBA, COCTaB, MOJYYEHHUE M Oe30IIacHOE HC-
MOJIb30BAHNE BaKHEHIIINX HCOPraHNYCCKUX BCHICCTB B 6I)ITy
Y IPaKTUYECKON JeSITeTbHOCTH YeIOBEKa

[Ipakrtuko-
OPHEHTHPOBAH-
HbIE TEOpeTHYe-
CKH€ 3aJaHus

Tema 3.3. Unen-

OcHoBHOe coiep:kaHHne

TUUKaLKs Heop- | JlaGopaTopHbIe 3aHATHS JlaboparopHnas
TaHAICCKHX BC- JlabopatopHast pabota «MpeHTHdUKAIUS HEOPraHUUECKUX pabora
HIECTB BEILIECTBY.

Penrenue skcnepruMEHTANBHBIX 32/1a4 110 XUMHYECKHUM CBOM-

CTBaM METAJUIOB M HEMETAJUIOB, 10 PAcIO3HABAHUIO U TIOJTY-

YCHUIO COEIMHEHNH METAJUIOB M HEMETAJIIOB.

Wnentndukanuss HEOPraHMUECKUX BEIIECTB C HCIOIB30Ba-

HUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX Kaue-

CTBEHHBIX peakuuii. KauecTBeHHBIE peakuuu Ha Cyibdart-,

KapOOHAT- ¥ XJIOPWJI-aHUOHBI, HA KATHOH aMMOHHS

KonTpoabnasa | CBoiicTBa HEOpPraHMYECKUX BEUIECTB KoHntposbHas
pabdora 2 pabota
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Hroro 3a 1 cemectp

32

16

12

N

Pasnen 4. CTpoenne u CBOMCTBA OPraHUYECKUX BelleCTB

26

14

10.

Tema 4.1. Kimac-
cuukanms,
CTPOCHHE U HO-
MEHKJIaTypa Op-
TaHUYECKUX Be-
IIECTB

OcHOBHOe coiep:kaHHne

TeopeTnyeckoe o0y4enune

IlosiBNEeHNE M pa3BUTHE OPraHUYECKON XUMHUH KaK HAYKH.
IIpenmeT oprannyeckoid xuMuu. MecTo v 3HaUEHHE OpPraHu-
YEeCKOW XMMHHU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOe CTPOEHHUE KaK MOPSAAOK COCIMHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO X BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHYECKOTO CTPOEHHUS] OPTraHMYECKHUX COECTUHEHHH
AM. bytnepoBa. YriepoaHblil CKeJIeT opraHuueckoil Moie-
KyJnbl. 3aBHCHMOCTb CBOWCTB BEIIECTB OT XHMHYECKOIO
CTpoeHHs MoJieKyJl. I3omepus 1 u3oMepsl.

[onsitne o dyHkunonanpHOW rpymme. Paankan. [TpuHmmmes
KJIACCU(UKAINH OPTaHHMYECKUX COCTUHEHUH. MexmyHapo-
Has HOMEHKJIAaTypa M MPUHLUIBE HOMEHKIATYpbl OpraHude-
ckux coenuHeHud. [loHATHE 00 a30TcoAEPIKALIUX COCAMHE-
HUSIX, OMOJIOrMYEeCKH aKTHBHBIX BellecTBax (yrieBonax, >Ku-
pax, Oenkax W 1p.), BBICOKOMOJICKYJSIPHBIX COCIUHEHUSIX
(MOHOMEp, MOJTUMED, CTPYKTYPHOE 3BEHO)

3amaHus Ha co-
CTaBJICHHUE

¢dopmy.

HpaKanecRne 3aHATUSA

Homenkmarypa oOpraHW4ecKuX COSIUHEHHH OTIEeNbHBIX
KJIacCOB (HACHINEHHbIC, HEHACHIICHHbIE M apOMAaTHUECKHUE
YTIIEBOIOPO/IbI, CIIUPTHI, PEHOINBI, abAEeTHIbI, KETOHBI, Kap-
OoHOBBIE KUCIOTHI u Ap.) COCTaBIIeHHE TOJHBIX M COKpa-
HICHHBIX CTPYKTYPHBIX (POpMYJ OpraHMYECKHX BEIIECTB OT-
JIeNTbHBIX KJIACCOB, MCIIONB3Yys WX HAa3BaHUS MO CHCTeMaTHYe-
CKOIl W TpWBHAIbHOW HOMEHKIAType (3TWJICH, alleTHIIEH,
IMLEPHH, GeHo, (opMaNblIerul, YKCyCHas KUCJIOTa, TJIH-
uH). Pacyersr mpocrefimeii popMynbl opraHnuecKoi MoJie-
KYJIbI, HICXOJIs1 M3 JIEMEHTHOT0 cocTaBa (B %)

3agaun

11.

Tema 4.2. CBoii-
CTBa OpraHuye-

CKHUX COEIMHEHUN

OcHOBHOe coiep:kaHHNe

TeopeTnyeckoe o0y4enune

@U3HKO-XUMHUYECKUE CBOMCTBA OPraHMYECKHX COCIMHEHUMN
OTAENBHBIX KJaccoB (0COOEHHOCTH KiaccU(pHUKALUKU H HO-
MEHKJIaTyphl BHYTPH KJlacca; TOMOJIOTHUYECKHNA psAl U o01ast
dopmyna; uzoMmepusi; (U3NUECKHE CBOMCTBA;, XMMHYECKUE
CBOMCTBA; CITOCOOBI MTOTYICHHS):

— TpelesibHbIE YTIeBOAOPObl (aJKaHbl M IMKIIOAIKAHBI).

3amaHus Ha co-
CTaBJICHHEC
YpaBHEHUH XHU-
MHYECKHUX PEaK-
Ui

3ajaHus Ha co-
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l'openne MeTana Kak OAMH W3 OCHOBHBIX MCTOYHHKOB TeIlia
B IIPOMBIIIUICHHOCTH ¥ ObITY. CBOMCTBA MPUPOIHBIX YIICBO-
JIOPOJOB, HAXOXKICHUE B IPUPOJIC U IPUMEHEHHE AlIKAHOB;

— HemnpeneNnbHbIe (AIKeHbl, ATKHHBI M alKaJueHbl) U apoMa-
TUYECKHE YTIIeBOIOpoAbl. ['opeHune aneTuaeHa Kak UCTOUHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJI CBApKH U PE3KU Me-
TaJIOB

— KHCIIOPOACOACPIKAIINE COSTUHEHUS (CIUPTH U (HEHOJIHI,
KapOOHOBBIE KHCIOTHI ¥ 3(PUPHI, adbJCTHABI U KETOHBI, JKH-
pBL, yraeBosl). [IpakTrueckoe mpuMeHeHHEe STHUIICHTITHKOIIA,
rmnepuHa, (enoma. IlpuMeHeHme QopManbaeruaa, are-
TaJIbIETHU]Ia, YKCYCHOM KHUCJIOThI. MbUla KaK COJIM BBICIIMX
KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MbLla

— a30TCOMEpIKaIlNe COCTUHEHNS (AMHHBI U aMHUHOKHCIIOTBL,
Oenku). BeicOKOMOTNIEKYIApHBIE COCTUHEHUS (CHHTETHYECKHE
U OHOJOTMYECKU-aKTUBHBIC). MOHOMEp, IMOJIUMEpP, CTPYK-
TypHOe 3BeHO. llommMmepn3anms HSTWiIeHa Kak OCHOBHOE
HaIpaBlieHHE €r0 UCTIOIH30BAHMA.

I'eneTnueckas cBsI3b MEXIy KJIACCaMU OPTaHUUYECKHUX COEIH-
HEHUI

CTaBJICHUE
YPaBHEHUM XU-
MHYECKHX PEAK-
UH.

IIpakTHYecKkue 3aHATHS

CBolicTBa OpPraHMYECKHX COCAMHEHHWHA OTAEIBHBIX KIIACCOB
(TpuBMaNBbHAS W MEXIyHapOJHAs HOMEHKIATypa, XUMHYe-
CKH€ CBOWCTBA, CIIOCOOBI TIONYUYEHHs): TIpe/IebHbIe (AIKaHbI
Y LMKJIOAJIKAaHbI), HETIpeleNbHble (AIKEHbI, alKUHBI U allKa-
JTUEHBI) U apOMAaTUYECKHE YTIIEBOAOPObI, CIIUPTHI U (EeHO-
JIBI, KAPOOHOBBIE KUCIIOTHI U 3(PHUPHI, allbACTUABI U KETOHBI,
AMUHBI 1 aMHUHOKHCJIOTBI, BRICOKOMOJICKYJISIPHBIC COCIMHE-
Hyd. 3alaHdsg Ha COCTaBIICHHWE YPaBHEHUW XMMHYECKHX pe-
aKLMM C y4acTHEM OPraHUYECKUX BELECTB HA OCHOBAHUU HX
COCTaBa M CTPOCHUS

CocraBneHue cxeM peaknuid (B TOM 4YHCIE TI0 MPETOKEeH-
HBIM IIEMIOYKaM TPEBpAIlEHH), XapaKTepU3YIOIINX XUMHYIe-
CKHE CBOHCTBA OPraHUYECKUX COCAMHEHUH OTIEIbHBIX Kiac-
COB, CIIOCOOBI UX TIOJIYYCHUS W HAa3BAHWE OPTaHUYIECKUX CO-
€IUHEHUI MO TPUBUAIBHON WJIM MEXIYHapOJIHON cucTeMa-
TUYECKOU HOMEHKJIATYpE.

Pemenre mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3a-
JJAHW Ha CBOMCTBA OPraHMYECKUX COEAMHEHHUM OTIEJbHBIX

ITpakTnueckas
pabora:
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KJ1aCcCOB

JlaGopaTopHoe 3aHsITHE

JlabopaToprass pabota “IIpeBpamieHusi OpraHUYECKHX Be-
LIECTB IIPH HarpeBaHuu'".

[lony4enue sTHIeHA M U3yUeHHE €ro CBOMCTB. MoaenupoBa-
HUE MOJIEKYJI M XHMHYECKUX MPEBPAIICHIH Ha TIpUMepe 3Ta-
Ha, OTWJICHA, alleTUIICHA U JIp.

JlaboparopHas
pabora

12.

Tewma 4.3. Unen-
TU(UKAHS OpTa-
HUYECKUX Be-
IIECTB, UX 3HaYe-
HUE U IPUMEHE-
HHE B OBITOBOM U
MIPON3BOJICTBEH-
HOM JeSITenbHO-
CTH 4eJIOBEKa

OcHoBHOe coiep:kaHHne

TeopeTuueckoe o0yueHue

Buooprannyeckue coeaunenus. [IpumeHenne n Guonornye-
CKast pojb yriaeBonoB. OKHCIEHHE YTJIEBOIOB — HCTOYHHK
SHEPTUU KUBBIX OpraHu3MoB. O0IacT MpUMEHEHUS! aMUHO-
kucioT. [IpeBpamienust 6eJIKOB MUK B opraHusMme. buosno-
rudeckne (GyHKImu OenxoB. buonormdeckne QyHKIMH KH-
poB. Poistb oprannveckoi XUMuM B pelIeHUH Mpo0IIeM MHIie-
BOIi 0e30MacHOCTH

Ponp opranmyeckoil XMMUM B pELICHHH MPOOJIEM SHEPreTH-
4ecKkol 0e30macHOCTH, B Pa3BHTHH MEIMIMHBI, CO3JaHUH
HOBBIX MaTepHalOB, HOBBIX HCTOYHUKOB YHEPTUH (aJIbTepHa-
TUBHBIE HMCTOYHWKU dHepruu). OmacHOCTh BO3JCHCTBUS Ha
KMBBIE OPTaHM3MBl OPTaHWYECKUX BEIIECTB OTAEIbHBIX
KJ1accoB (YTJIEBOJIOPOIbI, CITUPTHI, (PEHOIBI, XJIOpOpraHuye-
CKHE TPOU3BOJIHBIC, ANBACTH/IBI U JP.), CMBICI TMOKa3aTes
IpeICNIBHO JIOTYCTUMON KOHIIEHTPAIHH

ITpakTuko-
OpUEHTHUPOBAH-
HBbIC 3aJaHu 110
COCTABJICHUIO
XUMHYECCKHUX
peaxkuui

JlaGopaTopHoe 3aHsiTHE

Jlaboparoprass pabora: “UneHTH(UKAIMS OpraHAYECKUX
COEIMHEHNN OTAEIbHBIX KJIacCOB™

Wnentndukanuss OpraHUYECKUX COCAMHEHHH OTIENbHBIX
KJIacCOB (Ha TpHUMeEpe albJeruiioB, Kpaxmaya, YKCyCHOM
KHCJIOTBI, O€JIKOB M T.I.) C HCIIOJNb30BaHUEM HX (PHU3HKO-
XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KAa4ECTBEHHBIX pEak-
. Jlenarypanus Oenka rnpu HarpeBaHuu. l[BeTHBIE peak-
uun OenkoB. BO3HMKHOBEHHE aHAJIMTUYECKOTO CHIHAja C
TOYKH 3PEHUSI XMMHUYECKUX NPOLIECCOB MPHU MPOTEKaHUH Ka-
YECTBEHHON peakIuH, TO3BOJIAIONICH WICHTHU(PHUITUPOBATD
MpeJI0KEeHHBIE OPraHNYecKre BEIIEeCTBa

Jlaboparopnas
pabora

13.

KonTpoabnas
padora 3

CtpyKTypa ¥ CBONCTBA OPraHUYECKHUX BEILECTB

KonTponbras
pabota

Paznen 5. Kunernueckue u TEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH NMPOTCKAHUSA
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XUMHUYECCKUX peammﬁ

14.

Tema 5.1. Cko-
pOCTb XUMHUE-
CKHUX pEaKklHuu.
XUMHUYECKOE
paBHOBECHE

OcHoBHOe coepKkaHue

TeopeTnyeckoe o0y4enune

CKOpOCTh peakIuy, €€ 3aBUCHMOCTh OT Pa3IMJHBIX (DaKTo-
POB: MPHUPOJBI PEarHPYIONIMX BEIECTB, KOHIICHTPALMN pea-
THPYIOLIMX BEIIECTB, TEMIEPAaTypbl W IUIOIMAAN PEaKIUOH-
HOM TOBEpPXHOCTH. TertoBeie 3P(HEKThl XUMHUICCKHX peak-
Iui. JK30- U SHAOTEPMHUUYECKHE, PEAKIIH.

ObpatumocTh peakuuii. XUMHUYECKOe pPaBHOBECHE U €ro
CMEITCHUE TION NMEHCTBUEM PasIUYIHBIX (aKTOPOB (KOHIICH-
Tpanwysi peareHTOB WA MPOITYKTOB PEAKIINH, TaBICHHE, TEM-
nepaTypa) Ajsl CO3AaHus ONTUMATBHBIX YCIOBUH TIPOTEKAHUS
xumudeckux nponeccos. [Ipunnun Jle llatense

ITpakTuko-
OpUEHTHUPOBAH-
HBIE TEOpETHYE-
CKHeE 3aJJaHMs.

IIpakTH4Yeckoe 3aHsATHE

PemieHne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUIl Ha aHAIIN3
(akTOpOB, BIMAIOLUINX HA U3MEHEHHE CKOPOCTH XMMHUYECKON
peaknmu, B T.4. ¢ TIO3UIUI SKOJOTHUECKH [IEIeCO00Pa3HOTO
MOBEJCHUSI B OBITY W TPYIOBOH JESTEIbHOCTH B IENSAX CO-
XPAaHEHUsI CBOETO 310POBbsl U OKPY>KAIOIIEH IPUPOIHOH cpe-
IIBL.

PemieHne npakTUKO-OpHEHTUPOBAHHBIX 3aJlaHUN Ha IIpUMeE-
Henue npuHuuna Jle-lllarense Aji1 HAXOXKJAEHUS HampaBiie-
HUSl CMEIIEHUS PAaBHOBECUS] XUMUYECKOW PEAKIMM M aHAJIH3
(akTOpOB, BIMSIONINX HA CMEIEHHEe XUMHUYECKOTO PaBHOBE-
cust

[Ipakrtuko-
OpPUEHTHUPOBAH-
HBIE 3a/IaHUs.

Paszpnen 6.PacTBOpbI

15.

Tema 6.1.
[Tonsitue o pac-
TBOpax

OcHoBHOE CoICpPKaHuC

Teopernyeckoe o0yueHue

PactBopenune kak (GU3NKO-XUMUYECKH Tpoiiecc. PacTBOpHL
Crioco0b! IPUTOTOBIIEHUST pacTBOpOoB. PacTBopuMocTs. Mac-
coBasi JIONISl PacTBOPEHHOTO BemiecTBa. CMBICI TIOKa3aTess
NpeJIeTbHO JIOMYCTUMON KOHIIEHTPAIlMU W €r0 HUCII0JIb30Ba-
HHUE B OLIEHKE 3KOJIOTUYECKON O€30IacHOCTH.

[IpaBuna SKOJIOTHYECKH I1eIeCO00Pa3HOTO MOBEACHUS B ObI-
Ty U TPYAOBOH IEATENBHOCTU B LEIAX COXPAHEHMSI CBOETO
3I0pPOBbSl M OKpY)Karolled NpUpoJHON Cpelbl; OMacHOCTb
BO3JICUCTBHSI HA )KUBBIE OPraHU3MBI OMIPENEICHHBIX BEIIECTB.
Pemienre npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM
Ha PacTBOPBI, UCTIOJIB3yeMbIe B OBITOBOH W MPOU3BOJICTBEH-

[IpakTtuxo-
OpPUEHTHPOBAH-
HBIE pacueTHbIE
3aJIaHusl.
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HOM ESATEIHbHOCTH YeJIOBEKa

16. | Tema 6.2. Uccite-
JIOBaHHE CBOMCTB

PacTBOpOB

OcHoBHOe coepKkaHue

JlabopaTopHbIe 3aHATHS

JlabopartopHas pabota «[IpUroTOBICHHE PACTBOPOBY.
[IpuroToBieHne pacTBOpOB 3aJaHHOW (MaccoBoif,%) KOH-
HeHTpanuu (¢ MPaKTUKO-OPUEHTUPOBAHHBIMU BOMIPOCaMHU) U
OTIpe/IeNICHHEe CPEIbl BOJHBIX PACTBOPOB.

Penrenue 3a1au Ha IPUTrOTOBIICHHE PACTBOPOB

JlaGopatopHsbie
paboThI

17. IIpodeccnonaibHo-

OPMCHTUPOBAHHOEC COACPIKAHUEC

Paznen 7.Xumus B ObITY M NPOU3BOICTBEHHOI 1eSITEJILHOCTH YeJI0BEKa

18. | Tema 7.1. Xumus
B OBITY ¥ TIPOM3-
BOJICTBCHHOH €~

ATCJIIBHOCTH YC-
JIOBCKa

OcHOBHOe coiep;kaHue

TeopeTI/lquKoe oﬁyqelme

Hogelimue NOCTIKEHHS] XMMUYECKOM HAYKH U XUMHUYECKOU
TEXHOJIOTHH. POJb XMMHH B OOeCIeUeHHUU JKOJOTHYECKOM,
SHEPreTHYECKOW M MHUINEBON 0E€30MIaCHOCTH, Pa3BUTHH MEIH-
uuHbl. [lpaBuna moucka u aHanm3a XUMHYECKOH wH(popma-
UM U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHasi U y4eOHO-HayuHast
JUTEepaTypa, CpelCcTBa MaccoBoM MHpopMaluu, ceth MHTEep-
HET)

IIpakTHYeckue 3aHATHS

ITouck W aHaiU3 KEHWCOB O NMPUMECHEHHH XHMHYECKHX Be-
IIIECTB U TEXHOJIOTHIA C ydeToM Oyayieit mpodeccrHoHaIbHO
ACATCIBbHOCTU IIO0 TEMaM: BayKHEHIIIIe CTPOUTCIIbHBIC MaTeC-
pHaibl, KOHCTPYKIIMOHHBIE MAaTEPUAIIBI, KPACKU, CTEKIIO, Ke-
paMuKa, Marepuabl Ui 3JIEKTPOHHKH, HaHOMAaTEpHalbl,
TEKCTUJIbHBIC BOJIOKHA, UCTOYHUKU SHECPIUH, OPraHnv4CCKuUC 1
MUHepallbHbIe YI00OpeHus], JJeKapCTBEHHbIE BEUIeCTBa, OBITO-
Basi XMMHUSL.

Sammra: [lpencraBnenue pe3yabTaTOB pellicHHUsS KEHWCOB B
(hopMe MUHH-ZIOKJIAZIa C IPE3CHTAIUCH

Keiic (c yaerom
Oyayei mpo-
(heccroHanbHON
JEATEITHHOCTH)

19.

JAudpdepeHunpoBaHHbIH 3a4eT

Hroro 3a 2 cemecTp

46

24

16

| Bcero

78

22




Paspnen 5. IlepeyeHb OCHOBHOI W NONOJHUTEIbHOH y4eOHOI
00X0AMMO¥ 1JIs1 0CBOCHHS IMCUMILINHBI

JUTEpaTypbl, He-

No Aemop Ha3zeanue ocnoenoit | Bvixoonvie oan- | Konuuecmeo
n/n YUueOHoIl u 00noIHU- Hble IK3EMNIAPOE 8
meibHOoU Tumepamy- ouobnuomeke
Pbl, HE0OXO0UMOU 014 JTI'YHX/aopec
0C60CHU OUCUUNTIUHBL docmyna
. OcHoeHnan yueonasa numepamypa

1. | Tynukun E.W. Xumus. B2 4. Yacte 1. | MockBa: Wsna- | https://urait.ru/b
OOmrass u HEOpraHw4e- | TCIBCTBO c0de/491662
ckag xumusa: yueOHwk | FOpait, 2022.
st cpeadero mpodec- | — 385 c.

CHOHAJBLHOTO  00pa3o-
BaHMSI.

2. | Tynukun E.W. Xumus. B 2 u. Yacte 2. | MocksBa: Usna- | https://urait.ru/b
Opranudeckas XUMHUS: | TEIILCTBO code/491663
yueOHUK s cpennero | FOpaiir,  2022.
poeCcCHOHATIEHOTO — 197 c.
o0Opa3oBaHusI.

1. /lonoanumenvnasa numepamypa
A) /lononnumenvnan yueonaa aumepamypa

3. | Tlaiimykosa H.T'. Xumus B crpoutenb- | MockBa: M3ma- | https://urait.ru/b
CTBE: y4eOHOE MOCOOUE | TEIILCTBO code/473922
nst cpeanero npodec- | FOpaitt,  2021.

CHOHAJIBLHOTO  0o0pa3o- | — 256 c.
BaHMSI.

4. | Huxkonsckuii A.B. Xumus: yueOHuK u | MockBa: W3ma- | https://urait.ru/b
MPAKTUKYM JJISI CPEHE- | TEIbCTBO code/471399
ro npodeccuonansHoro | FOpaitt, 2021.
oOpa3oBaHUs. — 507 c.

b) Oguuyuanvuvie uzdanusn: coOOpHuUKU 3aKOHOOAM EJILHBIX AKM OB, HOPMAMUBHO-
npasoevixX 0OKYMeHmoe8 u Kkooexcos P@

5. | Koncturyuus Poccuniickon denepanun =
http://www.consultant.ru/document/cons_doc LAW_28399/.
B) Ilepuoouueckue uzoanus

6. | XKypnan «Xumus B mKkose». Www.hvsh.ru.

7. | XKypnan «XuMus ¥ )Ku3Hb». WWW.NIiJ.ru.

8. | Meroauueckas razera «IlepBoe ceHTIOps». Www.1september.ru.

/) Cnpagouno-oubnuozpaguueckas iumepamypa

13. | CnpaBOYHUK MO XUMUH JUIS IITIKOJIBHUKOB. Ta0uIia aTOMHBIX CBOHCTB XMMUYCCKUX

AJIEMEHTOB. DJIEKTPOHHBIN BapuaHT Tabnuisl .M. Menneneera. Kpatkuit xumude-
CKMii cioBapb. Tabmuiia pacTBOPUMOCTH KHCJIOT, Iejao4Yell U ocHoBaHMWi. buorpa-
Ha3BaHUsA HEKOTOPBIX BELIECTB.

(bI/II/I N3BCCTHBIX XUMHUKOB.
http://www.chemworld.narod.ru/referance.html.

TpuBnanbHbIE

Pasnen 6. [lepedyenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHHUKALIMOHHOI ce-
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! ""UHTepHeT", HEOOXOAUMBIX /1JI51 OCBOCHUS M CHUIINHBI

Kaxxapiit oOyuaromuiics B TeUEHUE BCEro Meproja o0yueHus: o0ecrnevyeH HHIUBUIyalb-
HBIM HEOTPAaHMYEHHBIM JOCTYNOM K OIHOW WJIM HECKOJBKUM 3JIEKTPOHHO-OHOIMOTEYHBIM
cucteMaMm  (PJMEKTPOHHBIM  OuOIMOTEKaM) W K  JJICKTPOHHOW  MH(POPMAIMOHHO-
oOpa3oBatenbHOM cpene yHuBepcuteta (http://e-dgunh.ru). DaekTpoHHO-OMOIMOTEYHAS
cuctema (PJIEKTpoHHass OWOIMOTEKa) W SJEKTPOHHAs HH(POPMAIMOHHO-00pa3oBaTeIbHAs
cpena oOecneyrBaeT BO3MOXKHOCTh JOCTyIa, o0ydarouierocs u3 000l TOUKH, B KOTOPOH
UMeeTcs JOCTYN K HMH(POPMAalMOHHO-TEIIEKOMMYHUKAIMOHHOW ceTu «WHTepHeT», Kak Ha
TEPPUTOPUH 00pa30BATEIHLHON OpraHU3aIuu, TaK U BHE €€.
Jnst ocBoeHUsT NUCHUIUIMHBI «DH3MKa» MOTYT OBITh HCIOJIB30BAHBI MaTEpHUAIIbI
CJIEIYIOUIUX UHTEPHET-CauTOB:

— @enepanbHbII LIEHTD MH(OPMaIMOHHO-00pa30BaTENIbHbBIX pecypcos.
http://fcior.edu.ru/

— HWudopmarmonnas cuctema «EauHOoe OKHO JocTynma K oOpa3oBaTelIbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xoiuiekius UQPOBBIX oOpa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/

— Hayunas snextponnas 6ubnuoreka (HOb). http://www.elibrary.ru KubepJlenunka.
http://cyberleninka.ru/

— Tpenaxep "O6nako 3uanuii". https://oblakoz.ru/

— O6pasoBaTenbHas oHaiH-maTGopma «Yuu. py» https://uchi.ru/

— DneKTpoHHbIC yuyeOHBbIE MaTepUaibl JJIA yuyuTelded U MKOILHUKOB 0T «1C.Ypok»
https://urok.1c.ru/

Pazgea 7. IlepeyeHb JIMIEH3MOHHOTO NMPOrPaAaMMHOI0 odecnevyeHus, HHpopma-
HMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(ecCHOHANBbHBIX 023 JaHHBIX

7.1. Heo0xoauMblii KOMILIEKT JMIEH3HOHHOI'0 POrPaAaMMHOI0 o0ecneyeHust
— Windows 10
— Microsoft Office Professional
— Adobe Acrobat Reader DC
— VLC Media player
— 7-zip
7.2. IlepeyeHb NHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
— CmpaBounas npaBoBasi cuctema «Koncymnprant [Tmroc» http://www.consultant.ru/;

7.3. Ilepeuensb npodeccoHaNbLHBIX 023 JaHHBIX
OTKpBITHIN OaHK TeCTOBBIX 3ananuii https://ege.fipi.ru

Paznen 8. Onucanue marepuaJibHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /I
OCyIecTBJIEHHS 00Pa30BaTeJbLHOI0 Mpolecca Mo JMCUUILINHE

I[J'ISI npenoJgaBaHusd AUCHUILIMHBI «XUMHUSD» HCIIOJB3YIOTCA CICAYIOMUE CIICHHAIb-
HBIC ITIOMCIIICHMA
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VYuebHas ayauTopus sl MPOBEACHUS JICKIIUN, MPAKTHYCCKUX 3aHIATHHA, TPYIIIOBBIX
Y WHJVUBHUIYATbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAINH
(367008, Pecrrybnuka Jlarecran, r.o. ropoa Maxadkana, BH.p-H KupoBckuii paiion, r. Ma-
xaukana, yi. ['aiinapa ['ampkuesa, 31. 200, 1 ataxk, momenierne Ne 9, ayauropus 1.9).

IlepeyeHb OCHOBHOTO 00OPYAOBAHUS:

Kommuiekt yueOHol Mebenu.

Jlocka mesoBasl.

Habop nemoHcTpaliimoHHOro 000py0BaHUs: MPOEKTOP, NEPCOHATBHBIN KOMITBIOTEP
¢ noctynoM K cetu MHTepHeT U kopropatuBHOUM cetu yHuBepcuteta, ObC «YHuBepcu-
terckas OuOmmoreka ONLINE» (www.biblioclub.ru), 36C «39BC Opaiit» (Www.
urait.ru), aKkycTuueckasi CHCTeMa, IIPUHTED.

Hab6op yueOHO—HArIsIIHBIX MOCOOM:

KomMrekt HarmsiaHbIX MaTepuanoB (OaHHEpHI, IUIAKaThl );

KOMIUIEKT 3IEeKTPOHHBIX WILTIOCTPATUBHBIX MAaTepUAIOB MO TUCIUIUIMHE (TIpe3eH-
TallK, BUICOPOTIUKH).

Jlaboparopusi xumumu: 367008, Pecnybnuka [larectan, r.o. ropox Maxaukarna,
BH.p-H KupoBckuii paiion, r. Maxaukaina, yi. ["aiinapa ['ajpkuesa, 3a. 200, 1 stax, nome-
menune Ne 9, aynuropus 1.9.

IlepeyeHb 0CHOBHOIO 000pPY/10BAHUS:

Komrmnekt yueOHoi mebenu

Jlocka MenmoBast

Hab6op neMoHCTpaiimoHHOTO 000py10BaHUS:

IPOEKTOp, MEPCOHATBHBIA KOMIBIOTEP C JOCTYNOM K ceTu VHTepHEeT u Kopmopa-
TuBHOW cetu yHuBepcutera, ObBC «YuuBepcurerckas Oubmuoreka ONLINE»
(www.biblioclub.ru), 3bC «2BC KOpaiit» (Www.urait.ru), akycTudeckas CHCTEMA,

Habop neMoHCTpanoHHOTO 000pYIOBaHUs: anmapar Jjisl AUCTHILIISIIMNA BOJIbI, BE-
Chl y4eOHBIC C pa3HOBECAMH, HATPEBATENN IEMOHCTPALMOHHBIE, IKad CYITMIBHBIN, TTAT-
Ka JJIEKTpUYecKas, CIIUPTOBKa JJabopaTopHasi, HAOOp MO PIEKTPOXUMHUH JIEMOHCTPAIIOH-
HBIA, anmapatr Kumma, rasoMerp, BOpOHKa JeNWTENbHAs, anmapar Ui MOJy4YeHHs rasa,
Harpesaresib mpooupok HIIDII, 6ropeTka 25 mil., XOIOAWIBHUK C MIPSAMON TPYOKOU, KOM-
IJIEKT TPYOOK COEIMHUTENbHBIX, IITATENH, JOKKHA (hapPhopoBbie, HAOOP CTEKISTHHBIX TPY-
00K, ITaTHB Ja00pPaTOPHBI KOMOMHUPOBAHHBIN, IMTATUB JJIs IEMOHCTPAIIMOHHBIX TPO-
OMPOK, JTOXKKH JIJIsi COKUTAaHUS BEIIECTB, cTynka (apdopoBas ¢ mecTukom, HAOOP MOCYIbI
JUTsl peaKTHBOB, IITATUB JJIsi IPOOMPOK, BOPOHKA MPOCTasi KOHycooOpa3Has, MpOOUPKH,
KOJIOBI KOHWYECKHE, KOJOBI TUIOCKOJOHHBIC, KOJIOBI MEpHBIC, HAOOp MOCYAbl U MPHUHA-
JISKHOCTEH I paboThl ¢ MajbiMu KonmuecTBamu BemectB (HIIM), ctakan xumudeckuid,
YalM KpUCTaJUTM3aIMOHHBIe, damika (apdopoBas BwImapuTenbHas, MWJIAHIP HU3MEPU-
TEJbHBIN, KOMIUIEKT apeoMETPOB, KOMIUIEKT Ja0OPATOPHBIX TEPMOMETPOB, JIOKKA IS
C)KUTaHUSI BEIIECTB, KaNeIbHUIIA, aICOPOIIMOHHAs KOJOHKA. KOMIUIEKT 3JIeKTPOHHBIX HJI-
JIOCTPATUBHBIX MATEPUAJIOB MO yueOHOMY MpeaMeTy (Ipe3eHTaluu, BUICOPOTUKN).

[lepeueHs UCTIONB3yEMOTO IPOrPAMMHOTO 0OECTICUEHHUS:

1.Windows 10

2.Microsoft Office Professional

3.Adobe Acrobat Reader DC

4.VLC Media player

5.7-zi
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— TIOMENICHHE JIJIs1 camocToATeNbHOM pabdoTsl (367008, Pecnybnmka [larecran, r.o.
ropon Maxaukana, BH.p-H KupoBckuii panos, r. Maxaukana, yi. 'aiinapa 'ajkuesa, 31.
200, 3 stax, momemieHue Ne 8).

Ilepeuensv ocnoenozo 0oopyoosanus:

[lepcoHanbHbIe KOMIBIOTEPHI C JOCTYNOM K ceTh MHTEpHET U B 3JIEKTPOHHYIO MH-
dbopmarmoHHo-00pazoBarensHyo cpeay -10 e,

Ilepeuens ucnonv3yemozo npozpammnuozo obecnevyeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

Pa3znen 9. O6pa3oBaTe/ibHbIe TEXHOJOTHHU

TexH010TU MHTEHCUBHOIO O0y4YeHHMsl - OpraHu3alus YCKOPEHHOTO YCBOCHHS
3HaHUU U (HOPMHUPOBAHMS HEOOXOIUMBIX HABBIKOB U YMEHHM Yepe3 COBOKYMHOCTh CHEIH-
aJbHBIM 00pa30M OpPraHMW30BAHHBIX KOJUIEKTUBHBIX y4e€OHO-TIO3HABaTENbHBIX JEHCTBUH,
CBSI3aHHBIX C MOOWJIM3ALIMEN BO3MOKHOCTEH KOJIJIEKTUBA, JIMYHOCTH KaXXJI0TO 00ydarolie-
rocsi ¥ 3PpGEeKTUBHBIM MX UCTHOJIb30BAHUEM B KOHIICHTPUPOBAHHO MPOTEKAIOIIEM Y4eOHOM
rpouecce

TexHo0rus pa3sBUTHS KPUTHYECKOT0 MBILLJICHUS] - METO/bl U MIPUEMBbI, OPUECH-
TUPOBaHHBIE Ha (POPMHUPOBAHHE HABBHIKOB MBICIHMTENILHON palboThl (MJIAHUPOBAHUE, MPO-
THO3UPOBAHKE, CAMOOIIEHKA, CAMOPETYJISIINA), TPEOYIOIIUXCS JIJIsl pean3aliu KU3HeIes-
TEJTBLHOCTH JIF000TO UHINBUIA.

TexH010TUA MPOEKTHOM AeATEJIbHOCTH - TUYHOCTHO OPUEHTUPOBAHHAS TEXHOJIO-
TS, COCO0 OpraHu3allid CaMOCTOSITEIbHON JESTEIHHOCTU O0YyYarouuxcs, HarpaBlieH-
HBI Ha pellleHre 3a/1a4u y9eOHOro MpoekTa. To ecTh, TEXHOJIOTHS IPOSKTHON JIeATeIbHO-
CTH, B TIEPBYIO OUepe/lb, OPUEHTUPOBAHA HA JTUYHOCTh, 3aBUCUT OT €€ XapaKTepa U HAKOII-
JIGHHOT'O paHHEe OIbITa U MPEANOJaraeT CaMOCTOSITEIbHYIO padOTy HaJl TEOPETUUECKUM U
TBOPYECKUM MTPOCKTOM

Keiic-TexHo10TMsl - HWHTEpAKTHMBHAsT TEXHOJOTUsS OOy4YeHHUs, HamlpaBJjeHHas Ha
dhopMupoBaHue y 00yUalOIIMXCSl 3HAHUM, YMEHUM, TUYHOCTHBIX KAYECTB HAa OCHOBE aHa-
JM3a U PElICHHs] PealbHOW WIIM CMOJEIMPOBAHHOM MPOOJEMHON CUTyallud B KOHTEKCTE
poheCCHOHAIBHOM JISITSIIBHOCTH, MPEICTABICHHOMN B BUJIC Kekica

NudopmanuoHHo - koMMyHUKanuOHHbIe TexHouoruu (MKT) - coBokynmHOCTB
METOJI0B, MPOLIECCOB U MPOTrPaMMHO-TEXHUUYECKUX CPEJCTB, UHTETPUPOBAHHBIX C IIEJIBIO
coopa, o0pabOTKH, XpaHEHHS, PACIPOCTPAHEHUS, OTOOPAKEHUS W HUCIOJIb30BAHUS HWH-
dopmarmu. UKT BkIIIOYAOT pa3inyHble MPOTPAMMHO-AIapaTHbIE CPEACTBA M YCTPOW-
CTBa, QYHKIIMOHUPYIOIINE HA 0a3e KOMIBIOTEPHOW TEXHUKH, a TAK)KEe COBPEMEHHBIE Cpe/l-
CTBAa M CHCTEMBl HH(POPMAITMOHHOIO OOMEHa, o0ecIeunBaromue coop, HaKOIUICHUE, Xpa-
HEHHE, MPOYIIUPOBaHUE U TIepeady UHGOpMAaIUN

TexHosoruss paéoTbl B MaJIbIX IPyNNax - MeJaroruvyeckas TEXHOJOTHS 0co00e
HaIpaBJICHUE, KOTOPOE CBSI3aHO C OpraHU3alre o0ydyeHus oOyJaroluxcs B COCTaBe Ma-
JBIX y4eOHBIX TpynIl (Kak mpaBuiio, 1no 3—35 denoBek). OOydeHrne B COTPYIHUYECTBE -
COBMECTHOE (ITOJICJIEHHOE, paclpeieieHHOe) 00yUeHue, B Pe3ysbTaTe KOTOPoro ooyyaro-
muecs: paboTaloT BMECTE, KOJUIEKTUBHO KOHCTPYUPYs, IPOAYLIMPYST HOBBIE 3HAHMS, a HE
MOTPeOIIsist X B YKE TOTOBOM BHUJIE

26



HrpoBbie TEXHOIOTHH - COBOKYITHOCTh Pa3HOOOPA3HBIX METOJIOB, CPEICTB U MPH-
€MOB OpraHU3alliy TMeNaroruyeckoro mporecca B (opMe pa3IuYHbIX MeAarornyecKux
urp. Mcnonb3oBaHne UTPOBBIX TEXHOJOTHA B 00pa30BaHMU CHOCOOCTBYET PaCIIMPEHUIO
Kpyro3opa o0y4aroumxcs, pa3BUTHIO IO3HABATEILHON aKTUBHOCTH, (DOPMUPOBAHUIO Pa3-
HOOOpAa3HBIX YMEHUU U HABBIKOB MPAKTUYECKOM ACSITENBbHOCTH, a TakKKe sBiseTcsa dpQek-
TUBHBIM CPEJICTBOM MOTHBAIIMU M CTUMYJIHPOBAHUS 00Yy4aIOIIUXCS HAa 00y4YeHHE, TaK KaK
co3zaercs OJaronpusITHAs U paJloCTHas aTMocdepa.
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JIner akryanuzanum padoyeil nporpaMMbl JUCHUIIMHBI «XUMHUSD)

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyx/1eHa 1 0100peHa Ha 3aceaHuu Kadeapsl

ITpoToKOJI OT « » 20 1. Ne

3aB. xadenpoii

Pabouas mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyx/1eHa 1 0100peHa Ha 3aceJaHru Kadeapsl

IIpoTokoit oT « » 20 1. No

3aB. xadenpoii

Pabouast mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyxeHa u ogo0peHa Ha 3aceaHnu Kadeapsl

IIpoTokoit oT « » 20 1. No

3aB. kademapoit
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