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CocraBuresnb — CaiibynaeBa 3apema AOaynOacupoBHa, MpenogaBaTelh MpoQeccu-
oHaJIbHOTO KoJutemka JII'YHX.

BuyTpennuii peuneHzeHT - AnueBa AliHa AXMEIOBHA, JOKTOp OHOJIOTMYECKUX
HayK, npodeccop Kadeapbl eCTeCTBEHHOHAYUYHBIX JAMCHUIUIMH JlarecTaHckoro rocyaap-
CTBEHHOI'O YHHUBEPCUTETA HAPOJHOIO XO35AMCTBA.

Bueminuii penenzent — ['azumaromenoBa ManuHa MaromenoBHa, KaHIUOAT
OMOJIOTHYECKUX HayK, JOICHT Kadeapsl oliiel u Onosoruyeckoi XxumMuu Jlarectanckoro
['ocymapcTtBeHHOr0 MeauIMHCKOrO Y HUBEPCUTETA.

Pabouas npoepamma oucyunnumer «Xumusay paspabomana 6 cOOmMEemMCmMeuU ¢
mpebosanuamu eoepanbHoco 20Cy0apCmeeHH020 00pa308amebHO20 CMAHOApPMA Cpeo-
He20 npogheccuonanvbHoeo obpazosanusi no npogeccuu 15.01.05 Ceapwux (pyuroi u ua-
CMUYHO MEXAHUUPOBAHHOU C8APKU (HANIABKU), YMBEPHCOEHHO20 npuraszom Munucmep-
cmea npocsewenusi Poccutickou @edepayuu om 15 nosops 2024 2. N 863, 6 coomeem-
cmeuu ¢ npukazom Munucmepcmea npoceewernus Poccuiickoi @edepayuu 24.08.2022 2.,
Ne 762 «O6 ymeepowcoenuu Ilopsioka opeanuzayuu u ocyujecmeieHus 00pazo8amenbHoll
0esimelbHOCMU N0 00pPa308amelbHbIM NPOCPAMMAM CPeOHe20 NpoghecCUOHAIbHO20 00pa-
308aHUsY, 8 coomeemcmeauu ¢ npuxkazom Munucmepcmea oopasosanus u Hayku Poccuii-
ckoti Pedepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepocoenuu edepanvozo cocyoap-
CMBEHHO20 0OPA308AMENbHOC0 CIMAHOAPMA CPeOHe20 00Ue20 00pa308aHUAY.

Pabouasi mporpamMmma AMCHUIUIMHBI «XUMHS» pa3MelnieHa Ha O(UIHUAIBLHOM cailTe
www.dgunh.ru.

CaiiOynaeBa 3.A. Pabouas mporpamMma JUCHUIUIMHBI «XUMHS» i Tpodeccun
15.01.05 Cpapuuk (py4HOM M YaCTUYHO MEXAHW3UPOBAHHON CBapKu (HAILIABKU). —
Maxaukama: JIT'YHX 2024. — 26 c.

PexoMeH10BaHa K yTBEpkKACHUIO YueOHO-MeToaudeckum coBeTtoMm JII'YHX 28 mas
2024 r.

PexoMeHI0BaHa K YTBEPKICHUIO PYKOBOJUTEIEM OOpPa30BaTEIbHOM MpOrpamMMbl
CIIO — mporpaMmbl MOJATOTOBKH KBATM(UIIUPOBAHHBIX PAOOUUX U CIIyKaIIuX Mo mpodec-
cun 15.01.05 Cpapmuk (py4HOU ¥ YaCTUYHO MEXaHU3UPOBAHHOM cBapku (HaruiaBku), Ca-
nmaxosou 1.H.

OnoOpeHa Ha 3acefaHuu negarorndyeckoro coseta IIpodeccuonanbHOro KoyIeKa
25 mas 2024., npotokoa Ne 10.


http://www.dgunh.ru/
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Pasnen 1. [lepevyeHb muIaHUpPyeMbIX pe3yIbTATOB 00y4eHH M0 JMCUMUILINHE

1.1. Ileau u1 3a1a4u TUCHUILJIHHBI
dopmMHUpOBaHUE Y CTYICHTOB IMPEICTABICHUS O XUMUYECKOW COCTABIIAIOIIECH ecTe-
CTBEHHO-HAYYHOUN KapTHUHBI MUpa KaK OCHOBBI NMIPHUHATHUS PEIICHUNA B )KU3HEHHBIX U TIPO-
M3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEICHHSI B TIPUPOTHOM Cpeie.
3agaum QIMCUMILINHBI:
1) cpopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUECKUX MPOIEC-
COB U SIBJICHUN B OKpY>Karolleil cpese, 1eJI0CTHON HayYHOW KapTHUHBI MUPA, B3aUMOCBSI3U
Y B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABJISTH (HOPMYJIBI HEOPraHUYECKUX W OPraHUYECKHX Be-
IIECTB, YPABHEHUSI XUMHUUYECKUX PEaKINil, OOBACHATh UX CMBIC], HHTEPIPETUPOBATH pe-
3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
3) copmMupoBaTh HABBIKH TPOBEACHUS MPOCTEHINMMX XUMHUYECKHUX DKCIICPUMCH-
TaJIbHBIX UCCIICIOBAHMI C COOJIIOICHUEM MPABUI OE30MMaCHOT0 OOpaIlleHUs ¢ BEllleCTBaMU
1 1a00paTOpPHBIM 000PYI0BAaHUEM;
4) pa3BUTh yMEHUS HMCHOJb30BaTh MH(POPMALMIO XUMUYECKOTO XapakTepa U3 pas-

JIMYHBIX HCTOYHHUKOB,

5) chopmupoBaTh yMEHUs MPOTHO3UPOBATH IMOCIEIACTBUS CBOEU IEATEIBHOCTU M
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) cdopMUpOBaTh MOHUMAHNE 3HAYMMOCTU JTOCTUKEHUN XUMUYECKON HAYKH U TEX-
HOJIOTHI JIJIsl pa3BUTHUS COIMATILHOM U MMPOU3BOJICTBEHHOM cdep.

1.2.

CIIO u Ha ocHOBe PI'OC COO

Ilnanupyemblie pe3yJbTaThl OCBOCHUS TMCHUIIMHBI B c00TBeTCTBUM ¢ PT'OC

Ocoboe 3HaueHue oOmIeoOpa3zoBaTeIbHas AUCIUIUIMHA « XUMUSD» UMeeT nipu (op-
MupoBanuu U pazsutuu OK u T1K.

Koo u naumenosa-

Ilnanupyemoie pezyivmamol 0C60€HUL OUCYUUNTIUHDL

Hue hopmupyemuix Oouwue ucyunaunapusie (npeo-
KomnemeHnuyuil MemHble)

OK 01. BrpiOupats | B yacTu TpyAOBOro BOCHHTA- |- BIAJAECTh CUCTEMOW XUMHUYE-

CroCOObl  pelIeHUus | HUS: CKMX 3HaHWM, KOTOpas BKIIO-

3a71a4  MpOQeccuo- | - TOTOBHOCTh K TPYAY, OCO3HAHME | YAET: OCHOBOIOJArarolre mMo-

HaJbHON JIesITeJILHO-
CTU TPUMEHUTEIBHO
K Ppa3jJd4YHbIM KOH-
TEKCTaM.

LIEHHOCTH MacCTEepCTBa, TPYIOJIO-
oue;

- TOTOBHOCTb K AaKTHUBHOMW Jes-
TETBHOCTA TEXHOJOTUYECKON U
COLUAIBHOM HAIpPaBJIEHHOCTH,
CIIOCOOHOCTH WHUITUUPOBATh,
[JIAHUPOBATh M CaMOCTOSITEIILHO
BBITIOJTHSTh TaKYyIO JEATEIbHOCTD;
- WHTEpEeC K pa3jIudHbIM cdepam
npodeccuoHanbHON  JeATeIbHO-
CTH,

HATHSA (XUMUYCCKUH DJIEMEHT,
aToOM, DJJICKTPOHHasi 000JI0YKa
aToma, S-, p-, O-3IE€KTPOHHBIE
opOWTaId aTOMOB, MOH, MOJIC-
KyJia, BaJIEHTHOCTB, JJIEKTPO-
OTPUIIATENIBHOCT, CTEIEHb
OKHUCJICHHS, XUMUYECKAsI CBSI3b,
MOJb, MOJSIpHAs Macca, Mo-
JSPHBIA  00BEM, YTJIEPOIHBIN
CKEJIET, byHKUIHMOHATBHAS
rpynmna, pajJudkall, H30Mepus,




OBJiaieHHe  YHUBEPCAJIbHBIMU
Y4eOHbIMHM IO3HABATEJIbHbIMHU
AeHCTBUAMMU:

a) 0Oa3oBble JIOTHYECKHE [IeH-
CTBHSI.

- CaMOCTOSITENIbHO  (hOPMYJIUPO-
BaTh M aKTyaJu3UpOBaTh IpoOJie-
My, paccMaTpuBaTh €€ BCECTOPOH-
HE;

- YCTaHABJIMBATh CYIIECCTBECHHBIN
NpU3HAK WM OCHOBAHUSA IS
CpaBHEHMS, KiIacCUDUKALUK U
0000IIICHUS,

- ONpEACNATh IEIU NESITEIbHOCTH,
3a/laBaTh MapameTpbl U KPUTEPUU
UX JOCTIDKCHUS,

- BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYMST B paccMmaTpuBae-
MBIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B JICSATEIb-
HOCTb, OIICHMBAaTh COOTBETCTBUE
pe3yJIbTaTOB 1IEJISIM, OlLICHUBATh
PUCKHU TIOCJHEACTBUN JESITEIBHO-
CTH;

- pa3BUBATh KPEaTHBHOE MBbIIILIEC-
HUE TMpPU PEUICHUU >KUIHCHHBIX
npoOeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHIE
neiCcTBUSA:

- BJaJACTh HaBBIKAMU Y4YeOHO-
MCCIIEIOBATENbCKOM M MPOECKTHOU
NeSTeILHOCTH, HaBBIKAMHU paspe-
ICHUS TIPo0OIIeM;

- BBISIBJISITD MPUYUHHO-
CJIEACTBEHHBIC CBA3M WM aKTyallu-
3UpoBaTh 3a/ady, BBIJBUTATh T'HU-
MOTE3Y €€ PEUICHUs], HAXOAUTh ap-
TYMEHThl Il J10Ka3aTelIbCTBA
CBOUX YTBEpPXKIEHUM, 3a7aBaTh
napaMeTpbl U KpUTEPUU PEIICHUS;
- AHAJIU3UPOBATH MOJYYEHHBIE B
XOJ€ PEUICHUs 3a7adyu pe3yJibTa-
Thl, KPUTHUYECKHU OIICHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBUSIX;

- YME€Th MEPEHOCUTh 3HAHUS B TO-

U30MEPBI, TOMOJIOTHYECKUI
pal, TOMOJIOTH, YTJIEBOAOPO-
Ibl, KUCIIOPOJA- W a30TCOHEp-
JKallue coeIuHEeHHUs, OMOJIOTH-
YEeCKM aKTUBHBIE BEIECTBa
(yrneBoawl, KHUPBI, OCIKH),
MOHOMEp, MOJIUMEp, CTPYK-
TYpPHOE€ 3BEHO, BBICOKOMOJIEKY-
JSIPHBIE COENVHEHUSA, KPUCTAJ-
JMYECKAsT PEIIETKA, TUIIbl XH-
MUYECKUX peakuuid (OKUCIHU-
TEJIbHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHJOTEPMUYECKHUE, pe-
aKIIMu MOHHOTO OOMEHa), pac-
TBOP, DJEKTPOJUTHI, HEIJIEK-
TPOJIUTHI, DJICKTPOJIUTHUECKAS
JUCCOIHAIINS, OKHUCIIUTEIb,
BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKON pEaKIuu, XUMH-
YECKOEe paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS XUMHUYECKOTO
CTPOCHHUSI OpPraHMYECKUX Be-
mects A.M. Bytneposa, teo-
pHUSL DIIEKTPOJUTUUYECKON JHUC-
COLMAIMH, TIEPUOIUYECKUN 3a-
koH J[.M. MenpaeneeBa, 3aKoH
COXpaHEHHUS MacChl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKUI
SI3bIK  XUMHH, (HaKTOJIOrHye-
CKHME CBEJCHHMSI O CBOMCTBaXx,
COCTaBe, MOJy4eHUH U Oe3-
ONaCHOM HCMOJIb30BAHUU BaXK-
HEWIINX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU ESITETbHOCTH
YEJI0BEKa;

- YMETh BBISBIISITH XapakTep-
HbI€ TIPU3HAKW U B3aUMOCBSI3b
W3YUYEHHBIX TOHATHH, TMpUMeE-
HATh COOTBETCTBYIOIIUE TOHS-
THS TIPU ONHCAHUU CTPOEHUS U
CBOWCTB HEOPraHWYECKUX U
OpraHUYECKUX BELIECTB U HUX
NPEBPALLEHUN; BBISBIISATh B3a-
MMOCBSI3b XUMUYECKUX 3HAHUU
C MOHSTUSIMHU U NIPEJICTABICHU-
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3HABATEJIbHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEACATCILHOCTH,

- YMETh UHTETPUPOBAThH 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE UJIEH, MIpEia-
raTb OPUTHMHAJIBHBIE MOAXOIBI H
pelieHus;

- CIOCOOHOCTH MX HCIIOJIBb30BaHUS
B NO3HABATECJIbHOM MU COLIMAIbHOM
MPaKTUKE

SIMU JIPyTHUX €CTECTBEHHOHA-
YYHBIX MIPEIMETOB;

- YMETh HCHOJIb30BaTh HamuMe-
HOBAaHMSI XMMHUYECKUX COECJIH-
HEHHW MEXITYHApOAHOTO COIO-
3a TEOPETUYECKON W MpUKIal-
HOM XHMHUU M TpPUBHUAJIBHBIC
Ha3BaHMUS  BAXKHEUIIMX  Be-
mecTB  (3TWIICH, alleTUJIEH,
rMIepuH, GeHo, popmanbie-
TUJ, YKCyCHasi KHUCJOTa, IJIH-
LWH, yTapHbIA Tra3, YTJEKUC-
JBIN Ta3, aMMUAaK, ramieHas u3-
BECTh, HETAlllCHAas W3BECTb,
NUTHbEBasE cola W JIPYTUX), CO-
CTaBIIATh (POPMYJIBI HEOPTaHU-
YEeCKMX M OpPraHMYeCKUX Be-
IIECTB, YPaBHECHUS XUMHUYE-
CKHX pEaklHi, OOBICHATh UX
CMBICJ; TOATBEPKAATh Xapak-
TE€pPHbIE XUMHUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMU
HKCIEPUMEHTAMH U 3aIlUCIMHU
YPaBHEHUN XMMHUYECKHUX PEaK-
LM,

- YMETh YyCTaHaBJIWBaTh IMpH-
HAJUJIC)KHOCTh H3YYEHHBIX He-
OpPraHUYeCKUX U OpraHuye-
CKMX BEIIECTB K ONpEIEIICH-
HbIM KJIaccaM M TpyIlIlaM Co-
€IUHEHNI, XapaKTepu30BaTh
MX COCTaB M BaXHEUIIME CBOU-
CTBa; ONPENEIATh BUJIbI XUMHU-
YECKUX CBsi3e (KOBaJCHTHAs,
WOHHAsA, MeTaJUInuecKasi, BO-
JOpOJIHAsl), TUIBl KPUCTAJLIIH-
YECKMX PpELIETOK  BEIIECTB;
KJaccu(uIMpoBaTh  XUMUYE-
CKHUE PEaKIINH;

- c(opmupoBaTh mnpeacTaBie-
HUA: 0 XUMUYECKOW COCTaBIISA-
IOIIEd  €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIU XUMHU B
MIO3HAHUM SIBJICHUI TNPUPOBIL,
B (hOpMUPOBAHUY MBIIUICHUS U
KyJbTYPBI JUYHOCTH, €€ (PYHK-




LOHAJILHOU IPaMOTHOCTH,
HEOOXOIUMOW ISl PEIICHUS
OPaKTUYECKUX 3a7ad U 3KOJIO-
TMYECKM OOOCHOBAHHOIO OT-
HOILIEHHUS K CBOEMY 3J0POBBIO
Y IPUPOJIHOM CpEXE;

- yMETh MPOBOJAUTH PaCUETHI
0 XUMHUYECKUM (opmyaMm H
YPABHEHUSIM XUMHUYECKUX pe-
Akl ¢ UCroJib30BaHUEM (¢u-
3UYECKUX BEJIWYMH, Xapakre-
PU3YIOIIMX BEIIECTBA C KOJIM-
YECTBEHHOM CTOPOHBI: MACCHI,
ob0bema (HOpMabHBIE YCIIO-
BUsI) Ta30B, KOJIUYECTBA BeIllE-
CTBa; MCIOJb30BaTh CHUCTEM-
Hbl€ XMMUYECKHE 3HAHUS IS
OPUHATUS PEIICHUA B KOH-
KPETHBIX JXU3HEHHBIX CHTya-
LUsIX, CBSI3aHHBIX C BELIECTBA-
MU U UX IPUMEHEHUEM

OK 02. Hcnosas3o-
BaTb  COBPEMECHHBIE
cpencTsa MOKCKa,
aHanu3a U UHTEpHpe-
TalMd HWHPOPMALIHH,
U uH(pOPMAIMOHHbIE
TEXHOJIOTUHM [JIs1 BBI-
MOJIHEHHUS 3a/a4y
npodeccuoHaTbHON
NEATEIbHOCTH.

B 001acTH LEHHOCTHM HAYYHOTIO
MO3HAHUA:

- c(hopMUPOBAaHHOCTh MHPOBO3-
3pEHHUs, COOTBETCTBYIOILIErO CO-
BPEMEHHOMY YpPOBHIO Ppa3BUTHS
HAyKU U OOIIECTBEHHOW MPAKTHU-
KM, OCHOBAaHHOTO Ha Jauayore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO-
3HAHUIO CBOEr0 MeCTa B TMOJIU-
KYJIbTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U
YUTATEIbCKOM  KYJIbTYpbhl  Kak
CpPEeACTBa B3aUMOJCIHCTBUS MEXKY
JIOJIBMU ¥ TIO3HAHUSI MUPA;

- OCO3HaHUE LIEHHOCTH HAay4YHOU
NEATEeIbHOCTH, TOTOBHOCTH OCY-
IIECTBJIATh MPOEKTHYIO U HCCIIe-
JIOBATENIbCKYIO JIeATEIbHOCTh HWH-
JTUBUAYaJIbHO U B TPYIIIE;

OBJiaieHNe  YHUBEPCAJIbHBIMHU
Y4eOHBIMHM TO03HABATEJIbLHBIMHU
NeMCTBUAMM:

B) padora ¢ nHopmanmeii:
- BIAJETh HAaBBIKAMH IOJTYYEHUS
nH(GOpMallMK U3 UCTOYHHUKOB pa3-

- YyMeThb IUIAaHUPOBATh U BHI-
MOJIHATh XWMHUYECKHH DJKCITe-
puUMEHT (TIpeBpalleHusi opra-
HUYECKUX BEIIECTB MPHU Harpe-
BaHWUM, TOJIYYCHHE JTHUJICHA U
U3YYEHHE €ro CBOMCTB, Kaye-
CTBCHHBIE PEaKIIMU Ha aJbJe-
TUABI, KpaxMaj, YKCYCHYIO
KHCTIOTY; JACHATypalus OEIKOB
IpU HarpeBaHUM, IBETHHIE pe-
aKkIuu OEJIKOB; IIPOBOJHTH pe-
aKIIMU MOHHOTO OOMEHa, OIpe-
JIENSITh CPEAy BOJHBIX PACTBO-
pPOB, KauyeCTBEHHBIE pEaKIUu
Ha cynbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KAaTHOH
aMMOHHUS; peIIaTh DKCIIePHU-
MEHTaJIbHBIC 3a7a4H 10 TeMaM
"Meramnbl" u "Hemeraminl") B
COOTBETCTBUM C IMpaBUJIaMU
TEXHUKA O€30IaCHOCTH TMpHU
oOpalieHu ¢ BellecTBaMu |
1ab0paTOpHEIM  000PYI0BAHH-
eM; TIPEACTABIISTh PE3yJIbTaThI
XUMUYECKOTO IKCIIEPUMEHTA B
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HBIX  THIIOB, CaMOCTOSITEIHHO
OCYIIECTBISATH MOUCK, aHAIIU3, CHU-
CTEeMaTH3aIMI0 U WHTEPIPETAINIO
nH(pOpMAIUU Pa3INYHBIX BUIOB U
dbopM mpeaCcTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3JIMYHBIX
dbopmarax ¢ y4eToM Ha3HAYCHUS
uH(boOpMaIlUU U 1eJIEBOM ayJIuTO-
puu, BbIOHMpas  ONTHUMAJIbHYIO
dbopMy mpelcTaBieHUs W BU3Ya-
JU3aluu;

- OLIEHUBATh JOCTOBEPHOCTb, Jie-
TUTUMHOCTh MH(pOpMalLIUH, €€ CO-
OTBETCTBHE TPABOBBIM M MOpPaJTh-
HO-3THYECKUM HOpMaM;

- HWCIOJIb30BaTh CpenicTBa MHMOP-
MallMOHHBIX W KOMMYHHUKAITHOH-
HBIX TEXHOJIOTHH B PEIICHUU KO-
THUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C CO-
Osro/iIeHueM TpeOOBAaHUN HProHO-
MUKH, TEXHUKU 0€3011aCHOCTH, TH-
THEHBI, pecypcocOepexeHus, mpa-
BOBBIX U JITHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;
- BJIaJIeTh HAaBBIKAMU paclo3HaBa-
HUS W 3alUThl WH)OpMAIUHU, WH-
dbopmanoHHON 0€30IMacHOCTH
JMYHOCTH;

dopMe 3amucu ypaBHEHH co-
OTBETCTBYIONINX pEAKIUH W
GopMynHpOBaTh BBIBOABI HA
OCHOBE ATHX PE3yJIbTATOB;

- YMETh aHaJIM3UPOBATH XUMHU-
YeCKyr0 HH(OpMAIHIO, TOy-
YaeMyl0 U3 Pa3HBIX HUCTOYHU-
KOB (CpPeICTB MAacCOBOW WH-
dopmaruu, cetb MHTepHET U
Jpyrue);

- BJAJACTh OCHOBHBIMHU METO-
JaMHd Hay4yHOTO TO3HAHUS Be-
IIECTB ¥ XUMUYECKHX SIBIICHUM

(mabmonenue, U3MepeHue,
AKCIIEPUMEHT,  MOJEIUpPOBa-
HUE);

- yMETh MPOBOJUTH PaCUEThI
0 XUMHYECKUM (popMmyrnaM u
YPAaBHEHUSIM XUMHUUYECKUX pe-
Akl ¢ UCIoJIb30BaHUEM (u-
3UYECKUX BEJIUYUH, XapakTe-
pU3YIONIMX BEIIECTBA C KOJH-
YECTBEHHOU CTOPOHBI: MAacCChl,
o0beMa (HOpPMaJIbHBIE YCIIO-
BUSI) Ta30B, KOJIUYECTBA BEIlE-
CTBa; HCIOJb30BaTh CHUCTEM-
HbIE XUMHUYECKUE 3HAHUS IS
NPUHATHUSL PEIICHUH B KOH-
KPETHBIX >KU3HEHHBIX CHUTYya-
IUSX, CBSA3aHHBIX C BEIECTBA-
MU U UX TPUMECHEHUEM

OK 04. DddexTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B KOJICK-
THBE U KOMaHJIC

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JEJICHUIO;

-OBJIaJICHUE HaBBIKAMH Y4EOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHOU U
COIIMAJIbHOM JIEATEIILHOCTH;
OBJiageHue yHHBeEpCAJIbHBIMH
KOMMYHMKATUBHBIMHU J1eHCTBU-
SIMM:

0) coBMeCTHas J1eATeJIbHOCTD.

- MIOHMMAaTh U HCIOJb30BaTh Ipe-
UMYLIECTBA KOMaHAHOM W WHIU-
BUyaJbHOU paOOTHI;

- OPUHUMATH LEIU COBMECTHOM
NEATEIbHOCTH, OPTaHU30BbIBATh U

- YMETh IUJIAHUPOBATh U BbI-
MOJIHATh XUMHYECKUW DKCIIe-
pUMEHT (TpeBpalieHus opra-
HUYECKUX BEIIECTB IIPU HArpe-
BaHUM, MOJIyUYEHUE STUJIEHA U
WU3y4YECHUE €ro CBOWCTB, Kaue-
CTBEHHBIE pPEaKIMU Ha aJbJe-
TUABI, KpaxMmaj, YKCYCHYIO
KHUCJIOTY; JIeHaTypalusi OeJIKOB
IIpU HArpeBaHUM, LIBETHBIE pe-
Akl OENKOB; MPOBOAUTH pe-
aKIMM UOHHOTO OOMEHa, orpe-
NENSATh CPEAY BOJHBIX PACTBO-
pPOB, KayeCTBEHHbBIE pEaKLUUU
Ha cyabdaTr-, KapOoHaT- U
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KOOPJIMHHUPOBATh ACUCTBUS MO €€
JOCTHKEHHUIO: COCTaBJIATh IUIAH
NEUCTBUM, PaCIpEeNensaTh PO C
y4e€TOM MHEHHUH YYaCTHHUKOB 00-
CYXJaTh pe3yJbTaThl COBMECTHOMN
paboTHI;

- KOOpPJMHUPOBATh W BBINOJIHATH
paboTy B YCIOBHUSAX peajbHOrO,
BUPTYaJIbHOTO W KOMOWHUPOBaH-
HOTO B3aMMO/ICHCTBUSI;

- OCYIIECTBIISITb  MO3UTHUBHOE
CTpaTernyeckoe MoBeJACHUE B pas-
JUYHBIX CUTYyallUAX, MPOSBISATH
TBOPUYECTBO U BOOOpake€HUE, OBbITH
WHUTIHATUBHBIM

OBiageHne yHUBepPCAIbHBIMH
PeryisiTHBHBIMH J1eHCTBUSIMH:
) IpUHSATHE ce0s1 M IPYrUX JIIO-
aeu:

- IPUHUMATh MOTUBBI U apryMEH-
Thl JPYTUX JIOJIEd TIpU aHaIu3e
PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE IPABO U MPaABO
JIPYTUX OIS Ha OITHOKH,

- pa3BUBaTh CIOCOOHOCThH TOHHU-
MaTh MHUP C TO3UIMH JIPYTOro ye-
JIOBEKa,

XJIOPUI-aHUOHBI, Ha KAaTHOH
aMMOHHUS; peIIaTh DKCIEePHU-
MEHTaJIbHBIC 3a7a4H 10 TeMaM
"Metamibl" u "Hemeramnst") B
COOTBETCTBHH C IIpaBUJIAMHU
TEXHUKA OE€30IaCHOCTH TMpHU
oOpalieHu ¢ BelIecTBaMU U
71a00paTOPHBIM  00OPY/I0BAHU-
eM; MPEACTABISTh PE3yJIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN CO-
OTBETCTBYIOIIMX pEaKIHUi U
dbopMyIMpOBaTh BBIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB

OK 07. CogeictBo-
BaTh COXpaHEHUIO
OKpYXaroLEl Cpeasl,
pecypcocOepekeHHIO,
OPUMEHSATh  3HAHUS
00 W3MEHEHUU KIIH-
MaTa, MPUHIUIBI Oe-
pPEXKIIMBOTO  TIPOM3-
BOACTBa, A(hPeKTHB-
HO JEHUCTBOBATh B
Ype3BbIYaHBIX CUTY-
aIusIx

B oOaacru
BOCIIMTAHUSA:
- c(hopMHPOBAHHOCTH JKOJIOTHYE-
CKOW KYJIbTYpbl, IOHUMAaHUE BIIU-
SHUSL COLIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MTPUPOI-
HOW M COLMAJIbHOM Cpelbl, OCO-
3HaHWE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX TPOOIIEeM;

- IUIAHUPOBAaHHUE M OCYIIIECTBIIE-
HHUE JCUCTBUM B OKPYXKAIOIIEH
Cpelle Ha OCHOBE 3HAHUS LEJeU
YCTOMYHUBOTO Pa3BUTHUS UeJIOBEYE-
CTBA;

AKTUBHOE HEIPHUITHUE JECUCTBUHU,
IPUHOCAIIMX BpEH OKpYKaroulen
cpene;

- YMEHUE NpPOTHO3UPOBATH HeOa-
TONPUSITHBIE AKOJOTMYECKUE TMO-

IKOJOTHIECCKOI0

- c(opmupoBaTh npeacTaBie-
HUS: O XUMUYECKOU COCTaBJISI-
IOIEH  €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIU XUMHUU B
MO3HAHUU SIBIICHUN TMPUPOJBI,
B (hOpMUPOBAHUY MBIIUICHUS U
KyJbTYPBI JUYHOCTH, €€ (PYyHK-
HUOHAIBHOU TPaMOTHOCTH,
HEOOXOMUMOW [IJISi  PEIICHUS
MPaKTUYECKUX 3aJ1a4 U 3KOJIO-
TMYECKM OOOCHOBAHHOIO OT-
HOILIEHUSI K CBOEMY 3JI0POBBIO
Y IIPUPOJHOM CpeJie;

- yMeTb coOarofaTh mIpaBuia
AKOJIOTUYECKU  Iiesiecoo0pas-
HOTO TIOBEICHHUS B OBITY H
TPYIOBOU JEATEIIbHOCTH B II€-
JSX COXPAHEHMS CBOEro 310-
pPOBbsI U OKPY)KAIOUIEW IpPH-
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CIEACTBUSA IPEANPUHUMAEMBIX | PONHOW  CpEIbl;  YYUTHIBATH
JNEHUCTBUM, IPEAOTBPAILATH UX; ONIaCHOCTh  BO3JICUCTBUSA Ha
- PAaCIIMpPEHHUE ONBITA ACATEIBHO- | )KUBBIE OPTaHU3MBI OIpEJe-
CTM DKOJIOTMYECKOW HAaIpaBJIEH- | JEHHBIX BELIECTB, IOHUMAs
HOCTH; CMBICJI IIOKa3aTelsl IIPEaeilb-
- OBJIAJICHUE HABbIKAMU YYEOHO- | HOM JIOMYCTUMOM KOHLEHTpa-
UCCIIEI0BATEIBCKON, IIPOEKTHON U | IUH

COLIMAJIBHOM JESITENBHOCTH;

[To mucuuniamHe «XuMUsD» MPETYCMOTPEHO BBIMOJHEHUE 00YUYaIOIIUMUCS UHIUBU-
IyallbHOTO TIPOEKTa, MPEICTaBIIAIONIET0 co00il ocolOyro ¢opMy OpraHu3aldyd €ro Jes-
TeIbHOCTH. THAMBUYaTbHBIN MPOEKT BBITOIHIETCS 00y4aroIUMCs CaMOCTOSATEIbHO MO/
PYKOBOJICTBOM IPENOIABATEINS 110 BEIOPAHHOHN TEME.

Pe3ynpTaThl BHIMOTHEHUS! MHANBUAYAJIBHOTO IPOEKTA IOJKHBI OTPAXkKaTh:

v’ ¢c(hopMHPOBAHHOCTh HABHIKOB KOMMYHHUKATHBHOM, y4eOHO-HMCCIIEI0BATEIBCKOM
NEeSATENbHOCTH, KPUTUUECKOTO MBIILICHUS;

v/ CIIOCOOHOCTh K MHHOBAIIMOHHOM, aHATUTHYIECKON, TBOPUECKON, HHTEIUICKTYaTh-
HOMH JI€ATEIbHOCTH;

v' cpOpMHUPOBAHHOCTH HABBIKOB MIPOEKTHON JEATEILHOCTH, & TAKIKE CAMOCTOATEb-
HOT'O MPUMEHEHHUS NPUOOPETEHHBIX 3HAHUN M CIIOCOOOB JAECUCTBUN NPU PEUICHUH PA3JINY-
HBIX 3a/1a4, UCIOJIb3Ys 3HAaHUS AUCLUIUINHBI;

v/ CIIOCOOHOCTH MMOCTAHOBKU LEJH W (DOPMYJIMPOBAHHS TUIIOTE3BI HCCIIEIOBAHMS,
MJIAaHUPOBAHMS PaObOTHI, 0TOOpA U MHTEPIIPETAIIMU HEOOXOIMMON MHGOPMAIINH, CTPYKTY-
pPUpPOBaHUSl apryMEHTAllUU Pe3yJbTaTOB MCCIEAOBAaHUS HAa OCHOBE COOpPaHHBIX JIaHHBIX,
MPE3EHTALUN PE3YIIHTATOB.

NuauBUyabHBIA TPOEKT BBIMIOJHSIETCS oOydaromuMcess Ha | Kypce B paMmkax
y4eOHOTIO BPEMEHH, CIEHHAIBHO OTBEAECHHOTO y4E€OHBIM IUIAHOM, U JOJKEH OBITh Mpe.i-
CTaBJIEH B BUJIE 3aBEPUICHHOT0 Y4EOHOTO HCCIIEIOBAHUS.

1.3. IlepeyeHb KOMIETEHIMIA ¢ YKA3aHUEM 3TANOB UX (POPMUPOBAHUA B MPO-
1ecce 0CBOCHHUS TMCUMILINHBI

Koo Imanwl hopmuposanus KomnemeHyui
KOomne- Pazoen 1. Ocnogvt cmpoenus sewiecmea
menyuu Tema 1.1. Tema 1.2.
CrpoeHue aTOMOB XUMHYECKUX djieMeH- | [lepuoandeckuii 3akoH U TabIUIA
TOB U IPUPOJIA XUMUYECKOU CBS3U JA.N. MenneneeBa
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyuil
Komne- Pazoen 2. Xumuueckue peaxkuyuu
menyuu | Tema 2.1. Tunel xumu- | Tema 2.2. Dnektponutu- | KonTponbHas padora 1
YECKUX peaKIui Yyeckas JUCCOoIraIus u
MOHHBIN 0OMEH
OK 01 + + +
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OK 02

OK 04 - + +
OK 07 - - -
Koo Omanst popmuposanus KomnemeHyu
KOoMne- Pazoden 3. Cmpoenue u ceoiicmea Heop2aHUUECKUX 6eUlece
menyuu Tema 3.1. Tema 3.2. Tema 3.3. KonTtponbshas pabora 2
Krnaccuduka- duszuko- Unentuduxa-
1[Msl, HOMEH- XUMHUYECKUE | U] HEOPTaHU-
KJIATypa U CBOICTBA He- YECKUX Be-
CTPOCHHE He- opraHuye- IIECTB
OpTraHUYECKUX CKHX Be-
BEILIECTB. IIECTB
OK 01 + + + +
OK 02 + + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwvt hopmuposanus KomnemeHyuil
Komne- Pazoen 4.Cmpoenue u ceoiicmea op2anuuecKux eeuiecmae
meHyuu Tema 4.1. Tema 4.2. Tewma 4.3. Kontponbshas pabora 3
Knaccuduka- CaoiicTBa Nnentuduxa-
1S, CTPOEHUE opraHuye- | LU OpraHuye-
Y HOMEHKJIATy- CKHX Be- CKHX BEIIECTB,
pa opranuue- IIECTB WX 3HaUYCHHUE U
CKHX BEIIIECTB PUMEHCHHE B
OBITOBOM U
MIPOU3BO/I-
CTBCHHOH Jies-
TEIbHOCTH Ye-
JIOBEKa
OK 01 + + + +
OK 02 - + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyui
komne- | Pazoen 5. Kunemuueckue u mepmoounamuieckue 3aKkOHOMEPHOCMU npOm e-
meHyuu KAHUA XUMUYECKUX PeaKyuil
CKOpOCTbh XUMUYECKUX PEAKIHM.
XHUMUYECKOE PABHOBECHE
OK 01 +
OK 02 +
OK 04 -
OK 07 -
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Koo Imanwl hopmuposanus KomnemeHyui
KOoMne- Pazoen 6.Pacmeoput
menyuu Tewma 6.1. IlonsTre o pacTBOpax Tema 6.2. MccrnenoBanue CBOMCTB
pacTBOpOB
OK 01 + +
OK 02 + +
OK 04 - +
OK 07 + -
Koo Amanwl hopmuposanun Komnemenyui
Komne- | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepircanue npuKkiao-
meHuyuu HO20 MOOY/151)

Pazoen 7. Xumusn 6 6bimy u npou3e00CmeeHHOU 0eame1bHOCHU Yel08€eKa

Xumusl B ObITY U TPOU3BOACTBEHHOM JIEATEILHOCTH Y€JIOBEKA

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

Paszgea 2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

O6mieoOpazoBaTenbHas JUCHUIUIMHA «XUMHUs SIBISETCS 00s3aTebHOM YacThbiO
00111e00pa30BaTENBLHOTO 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 MUpPA KaK OCHOBBI MPUHSTHS PEIICHHUI B
KU3HEHHBIX U MPOU3BOACTBEHHBIX CUTYAIUSX, OTBETCTBEHHOI'O MOBEJECHUS B MIPUPOJHOM
cpene, GopMHUpPYET MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUsI XUMHUYECKUX MPOLIECCOB U
ABJICHUN B OKpYXKalOLleW cpene, LENOCTHOW HAaydyHOM KApTHHBI MHpPA, B3aUMOCBSI3H U
B3aMMO03aBHCHUMOCTH €CTECTBEHHBIX HAYK;

B MeToaunyeckoM IiaHe IUCHMILIMHA « XUMHS ONUPAETCS Ha 3HAHUS, ITOJTYyYEHHBIE
MPU U3YYEHUU LIKOJBHOTO Kypca XMMUU OCHOBHOTO 00111er0 00pa3oBaHMsl, B3aUMOCBSI3aH
C AMCIUIUIMHAMHM 001Ie00pa30oBaTeIbHOr0 IUKIA Kak: (u3uka, Ouosorus, reorpadus,
OCHOBBI 0€30MacHOCTH Ku3HeAesTeIbHOCTU. OO01eobpa3oBaTeabHas JUCHUIUIMHA «XH-
MU SIBJISETCSI OCHOBOM TE€XHHKU W MMEET MEXKIMCUUILTMHAPHYIO CBs3b ¢ oluenpodec-
CUOHAJIbHBIMU JTUCUHUITIMHAMU U NMPOGECCUOHATBHBIMA MOIYJIAMH TPO(ECCHOHATBHOIO
nukia. OCcBOeHUE NUCHUIUIMHBI «XUMHUsSD» HEoOXoauMma oOydarouiemycst sl U3y4eHHUs
obmenpodeccuonHanbHbiXx auciuiuinH: «OI1.03. OcHoBbel MatepuanoBeneHus», «OI1.04.
Jonycku u TexHuuyeckue uzmepeHus», «OI1.06. be3onacHOCTh XU3HEAECATEILHOCTU» U
MexaucuuuinHapHbix - KypcoB: MJIK.01.01. OCHOBBI TEXHOJOTUK CBAapKU M CBapOYHOE
000pyI0BaHUEY.

Pazgean 3. O0beM TUCHMILUIMHBI ¢ YKA3aHHEM KOJMYECTBA aKaJeMHUYeCKUX Ya-
COB, BbI/IeJIECHHBIX HA KOHTAKTHYI0 pa0doTy 00y4arouuxcs ¢ npenojasarejueM (1o Bu-
AaM Y4eOHbIX 3aHATHII), HA CAMOCTOSATEJbHYI0 padoTy o0yyaroumuxcs u popmy mnpo-
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MEKYTOYHOU aTTeCTALMHU

O0BeM y4eOHOTO TIpeIMeTa B aKaJIEMUIECKAX YacaX COCTABIIET ................ — 108 vacos
KonmuecTBo akaJieMHIYECKUX Y4acOB, BBIICIICHHBIX HA KOHTAKTHYIO
paboTy oOydJarommxcs ¢ mpernoaBaresneM (1o BUaaM YIeOHBIX 3aHATHI),

(10 To 213 6 (1 A — 72 u.
13 MO RRE 1 (o) (S (5) 0 1 1 0 ; U —32 4.
N1OF U L (510 0% (ST 1 £ 0 . (U —304.
TTA0OPATOPHBIC BAHITHST « . v v enereenneeeenneeeenneeeaneeenseeeaneeannneeenes —10 u.

dopMa MPOMEKYTOUHOM aTTeCTALNH:
2 cemecTp — nuddepeHIIMPOBAHHBIN 3aUeT

13



Pasneﬂ 4. Conepmaﬂne AUCHUIVIMHBI, CTPYKTYPHPOBAHHOC€ 10 TEMaM €C YKa3aHUEM
YEeCKHUX YaC0B U BUJ10B y‘leﬁHLIX 3aHATHH.

OTBCACHHOI'O HA

HHX KOJIHYECTBA aKaJIeMHU-

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

npax- nabo-
muuye-
cKue

3amns- 3amns-

mus musn

Hble

pamop-

KoH-
cyne

uuu

camo-
cmos-
menvHan
paboma

Dopma meKy-
uie20 KOHmMpona
ycnesaemocmu

Pasnes 1. OcHOBBI cCTpOeHHs BellleCTBA

6

4 B

1.

Tema 1.1. Ctpoe-
HHE ATOMOB XH-
MHYECKUX 3JIe-
MCHTOB U HpI/IpO-
JT1a XUMHYIECKOM
CBSI3H

OcnosHoe codeporcanue

2

CoBpeMeHHass MojeNb CTpoeHus atoma. CHMBOIMYECKUU
SI3BIK XMMUHM. XUMHYECKUN 3JEMEHT. JJIEKTpOHHast KOH(U-
rypanus aroma. Knaccupukanus XMMA9eCKUX 3JIEMEHTOB (s-
, p-, d-amemenTsI). BaseHTHBIC 3J7€KTpOHBI. BaleHTHOCTS.
DJIeKTpOHHAS IPUPOJA XUMUYECKOH CBSI3U. DIEKTPOOTPULIA-
TENBLHOCTh. BUIbI XUMHUECKON CBsI3U (KOBAJICHTHAS, MOHHAS,
METaJJTHYECKas, BOJIOPOJIHAS) M CIIOCOOHBI €¢ 00pa30BaHusl.

Hpakmuttecmte 3AHAMUA

Pewmienue 3aganuili Ha UCMOJIB30BAaHUE XUMHUYECKOM CHUMBO-
JIMKA U Ha3BaHUW COEIMHEHUI M0 HOMEHKJAType MEXKIAyHa-
POAHOIO COK3a TEOPETUUECKON U MPUKIAJHON XUMHU 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
CTPOEHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB W IE€PUOJHYE-
CKHUM HM3MEHCHUEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U HX
COEIMHEHUM B COOTBETCTBUHM C MojoxkeHueM llepuommue-
CKOM CUCTEMBI.

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

[Tepuonnueckas cucrema xumuueckux 3nemeHTon J. 1.
MenaeneeBa. @uznueckuid cMbich [lepuognieckoro 3akoHa
.. Menneneera. 3aKOHOMEPHOCTH U3MECHEHIS CBOMCTB
XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX H
CJIOXKHBIX BELIECTB B COOTBETCTBUHU C MOJIOXKEHUEM XUMUYE-
ckoro anemenTa B [lepuoauyeckoii cucreme. MupoBo33peH-

[Ipaktuko-
OpHUEHTHPOBAH-
HBIE TEOpETHYE-
CKHE 3a/laHHUs.

14




yeckoe ¥ HayyHoe 3HaueHue Ilepuonnyeckoro 3akona JI.11.
Menpeneesa. [Iporuossl /I.J1. MenneneeBa. OTKpbITHE HO-
BBIX XMMHYECKUX AJIEMEHTOB.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUIECKHX 3a-
JaHUH Ha XapaKTepU3aluIo0 XUMUYECKUX JJIEMEHTOB «Me-
TaJJIMYeCcKie / HeMETaJUIMYeCKUe CBOMCTBA, AMEKTPOOTpHULIa-
TEIBHOCTh XUMHUYECKHX 2JIEMEHTOB B COOTBETCTBUU C UX
JJIEKTPOHHBIM CTPOCHUEM H MOJIOKEHUEM B IIEPHOINYECKOMN
cucrtemMe xumudeckux 3neMenToB .M. MenneneeBay

Paszgen 2. XuMudeckne

DEAKIUH

10

3.

Tema 2.1. Tumsl
XUMUYECKUX pe-
aKIUK

OcHOBHOe coiep;kaHue

TeopeTI/lquKoe oﬁyqelme

Knaccudukanus u THIBI XAMHYECKUX PEaKIUA C y4acTHEM
Heopranuyeckux BeniecTB. 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-
HUBaHHE OKHCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUIl METO-
JIOM 3JIEKTpOHHOTO Oananca. OKUCITUTEIBHO-
BOCCTaHOBUTENbHBIC PEAKIIUU B TIPUPOJIE, TPON3BOACTBEH-
HBIX IIPOLECCaX U KU3HENESITEIbHOCTH OPraHU3MOB

3amaum Ha co-
CTaBJICHHE
YpaBHEHUH pe-
aKInii:

IIpakTHYeckue 3aHATHS

KonnuectBenHnsle oTHOmEHUSI B XUMUU. OCHOBHBIE KOJIMYE-
CTBEHHBIE 3aKOHBI B XMMHH M PACUYETHI M0 YPaBHEHUAM XH-
MHUUYECKUX peakuuil. Mojp Kak eIuHUlla KOJMYECTBa BeElle-
cTBa. MonspHas Macca. 3aKOHBI COXpPaHEHHUSI Macchl U dHEp-
rud. 3akoH Aoragpo. MoisipHelii 00beMm razos. OTHOcH-
TeJbHAasl INIOTHOCTD ra30B. PacyeTsl o ypaBHEHUSM XUMUYe-
CKHX PEaKIMii C UCIIOIb30BaHNEM MacChl, 00beMa (HopMalib-
HBIE YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

Samauu

Tema 2.2. Dmek-
TPOJUTHYECKAS
JIACCOLAALNA 1
HOHHBINA 00MeH

OcHOBHOe coiep:kaHne

TeopeaneCKoe 06yqelme

Teopus anmekTponuTHIecKor auccoruanuu. Monsl. DnekTpo-
JUTHI, HEANEKTPONuTHl. Peaknnu monHoro odmeHa. Cocras-
JICHHE PEaKIMi HOHHOIO OOMEHa IIyTEM COCTaBJCHHS HUX
MOJIHBIX M COKPAILEHHBIX HMOHHBIX ypaBHeHHil. KucnortHo-
OCHOBHBIE peakIUy. 3a/laHus Ha COCTaBICHUE MOHHBIX peaK-

807044

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

JlaboparopHnas pabora “THIBI XUMUYECKHUX PEaKIIHHA .
HccnenoBanne THIOB (TI0 COCTaBy U KOJIMYECTBY HCXOTHBIX
1 00pa3yIoIIMXCs BEUIECTB) U NIPU3HAKOB XUMUUECKUX peakK-
uuii. [IpoBeneHne peakuii HOHHOrO OOMeHa, OTpeaesiCHHE
Cpebl BOJHBIX PacTBOPOB. 3a/1aHUs HA COCTABIIEHNE HOHHBIX
peakuui

. JJabopaTopHas
pabota

5.

KonTpoabnas
padora 1

CTpOCHI/Ie BCIIECTBA U XUMUUYCCKUC pCaKINU

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 Heoprannveckoii xumun. Kimaccudukanus Heopra-
HHUYECKUX BenlecTB. [IpocTeie U cnoxHbie BeuecTBa. OCHOB-
HBIE KIJIACCHI CIIOKHBIX BEMIECTB (OKCUIBI, THUAPOKCHU/IBI, KHC-
JIOTHI, CONN). B3auMOCBS3b HEOPraHMYECKUX BEIIECTB. ATpe-
raTHbIE COCTOSTHHSA BelecTBa. Kpucrammmieckue u amopg-
HBIE BelecTBa. THITBI KPUCTAITMYECKHX PEIISTOK (aTOMHas,
MOJIEKYJIsIpHAasl, MOHHAs, METaIIHYecKas ). 3aBUCUMOCTh (u-
3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTALITHIECKOH pe-
LIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT
BHJIa XUMHUYECKOU CBSI3U U TUNA KPUCTAIUIMUYECKOU PEIIETKH.
[TpuumaBEl MHOTOOOpa3Hs BEIIECTB

Tect
3amauynu

HpaKanecRne 3aHATUSA

Homenknarypa HeopraHMUeCKHX BEIIECTB: Ha3BaHHE Bellle-
CTBA UCXOJISl 3 UX XUMUIECKOH (hOPMYITBI MM COCTaBIICHHE
XMUMUYECKOH (POPMYIIbI HCXO/S U3 Ha3BAHUS BEILECTBA 110
mexayHaponsoit (MFOITAK) mnu TpuBHanbHON HOMEHKIIA-
Type.

Pemenne mpakTHuecKuX 3alaHU MO KiIACCH(UKALMH, HO-
MEHKJIaType W XHMHYECKHMM (opMyiaM HEOpraHM4eCKHX
BEIIECTB PA3NIWYHBIX KIACCOB (YrapHBIA ras, YTJIEKHCIBIN
ra3, aMMHak, ramieHas M3BeCTb, HEraleHas U3BECTh, UThE-
Bas coJla M APYIHX): HA3bIBaTh U COCTAaBIIATH (HOPMYIIBI XU-
MHYECKHX BEIIECTB, ONPEIENATh MPUHAUIEKHOCTH K KIIaccy.
Hcrounnku xuMuieckoi uH(Gopmanuu (CpecTB MacCOBOM
uHopmanun, cetb Murepuer u npyrue). Ilouck nnpopma-
LUH [0 Ha3BaHUAM, HACHTU(HUKATOPAM, CTPYKTYPHBIM Gop-
MyJiam

[IpaxkTHueckue
3aJJaHus
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Tema 3.2. duzu-
KO-XUMHUYECKHE
CBOICTBa Heopra-
HUYECKHUX Be-
HIECTB

OcHoBHOe coepkaHue

TeopeTuueckoe o0yueHue

Mertamnsl. O0mme pU3NUEcKue U XMMUYECKHUE CBOCTBA Me-
TayuioB. CrocoOb! moTydeHus. 3HaUeHHe METaJIOB M HeMe-
TAJIJIOB B MPHPOJIC U KHU3HEACATEILHOCTH YEIIOBEKa U Opra-
HU3MOB. Koppo3ust MeTannoB: BUABI KOPPO3UH, CIIOCOOHI 3a-
LIMTHI METAIIOB OT KOPPO3UH

Hemeramnpl. OOmmue Qusndeckne M XUMHYCSCKHE CBOMCTBA
HeMeTayuioB. TunmuHbsie cBoiictBa HemeramoB V- VII
rpymnn. Kimaccudukanus 1 HOMEHKJIATypa COCTUHEHU HeMe-
TaoB. KpyroBopoThl GMOT€HHBIX JJIEMEHTOB B IPUPOJIC
XuMHUUYEeCKre CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
BelIeCcTB (OKCHI0B, THAPOKCHUJIOB, KUCIIOT, COjel u ap.). 3a-
KOHOMEPHOCTH B USMCHCHHU CBOWCTB IMPOCTHIX BCIICCTB,
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, HEMETAUIOB M aM(oTep-
HBIX 3JIEMEHTOB; HEOPraHUYECKHUX KHCIOT, OCHOBAHHN M aM-
(OTEepHBIX THUAPOKCHIOB; HEOPTaHUUECKUX COJIEH, XapakTe-
PU3YIOLIMX UX CBOMCTBA.

Pemenne mnpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3a-
JaHWH Ha CBOWCTBA, COCTaB, MOJY4YEHHE M Oe30IacHOE HcC-
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- JlaGopatopnas pabora «WpeHTHduKamus HEOPTaHMUECKUX pabora
HIECTB BEILIECTBY.

Penrenue sxcriepiMEHTANBHBIX 32/1a4 IO 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 peakunu Ha cyibdar-,

KapOOHAT- ¥ XJIOPW/I-aHUOHBI, HA KATHOH aMMOHHS

KonTpoabnas | CBoiicTBa HEOpPraHMYECKUX BEUIECTB KoHntposbHas
padora 2 pabota
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Hroro 3a 1 cemectp

32

14

14

I

Pasnen 4. CTpoenne u cBOMiCTBA OPraHMYeCKUX BelllecTB

24

12

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 XxuMuu. MecTo v 3HaUYeHHUE OpraHu-
YEeCKOW XMMHHU B CUCTEME €CTECTBEHHBIX HayK.

XHMMHYECKOe CTPOEHHUE KaK MOPSAAOK COCIMHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO X BaJEHTHOCTH. OCHOBHBIE IOJI0XKEHUS
TEOPUU XUMHUYECKOI'O CTPOEHUS OPraHUYECKHX COEIUHEHHH
AM. bytnepoBa. YriepoaHblil CKeIeT opraHuueckoil Mose-
KyJnbl. 3aBHCHMOCTh CBOWCTB BEHIECTB OT XHUMHYECKOIO
CTpoeHHs MoJieKyJl. I3omepus 1 u3oMepsl.

[onsitne o dyHkunonanbHOU rpymme. Panukan. [TpuHIMITEL
KJIaccu(uKalMyd OpPraHUYEeCKUX COCAMHEHHH. MexayHapon-
Has HOMEHKJIATypa M MPUHLUIBE HOMEHKIATYpbl OpraHude-
ckux coenuHeHu. [loHATHE 00 a30TCcoAEPIKALIUX COCIAMHE-
HUSIX, OMOJIOIMYEeCKH aKTHBHBIX BelIecTBax (yrieBojaax, >Ku-
pax, Oenkax W 1p.), BBICOKOMOJICKYJSIPHBIX COEIUHEHUSIX
(MoHOMeEp, ToNIMMeEp, CTPYKTYPHOE 3BEHO)

3amaHus Ha co-
CTaBJICHHUE

¢dopmy.

HpaKanecRne 3aHATUSA

HomeHnknarypa OpraHM4ecKMX COEIWHEHHUH OTAEIBHBIX
KJIacCOB (HACHIIIEHHBIE, HEHACBHIIIEHHBIE U apOMaTHYEeCKUe
YIIEBOAOPOIBI, CIIMPTHI, (HDEHOJBI, adbIeTUAbI, KETOHBI, Kap-
O0oHOBBIE KUCHOTHI U Ap.) CocTaBieHHE MOJHBIX M COKpa-
HICHHBIX CTPYKTYPHBIX (POpMYJ OpraHMYECKHX BEIIECTB OT-
JIEJIbHBIX KJIACCOB, MCIIONIB3YS MX Ha3BaHUS IO CHCTEMaTHYe-
CKOW M TPHUBUAIBHOW HOMEHKIAType (ITWJICH, AalleTHJICH,
TIUIEepUH, QeHoln, GopManbaern], yKCyCHass KUCIOTa, TIId-
uH). Pacyersl mpocrefimeii popMynbl opraHruuecKoi MoJie-
KYJIbI, HICXOJIs1 M3 JIEMEHTHOT0 cocTaBa (B %)

3agaun

11.

Tema 4.2. CBoii-
CTBa OpraHuye-

CKHUX COEIMHEHUN

OcHOBHOe coiep:kaHHNe

12

TeopeTnyeckoe o0y4enune

@U3HKO-XUMHUYECKUE CBOMCTBA OPraHMYECKHX COCIMHEHUMN
OTAENBHBIX KJaccoB (0COOEHHOCTH KiaccU(pHUKALUKU H HO-
MEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHUYECKHH PAJ U 00Imas
dbopmyna; u3oMmepusi; (PU3NUECKHE CBOHCTBA, XUMHUYECKUE
CBOMCTBA; CITOCOOBI MTOTYICHHS):

— TpelesibHBbIE YTIEBOAOPOIbl (aJKaHbl M NHKJIIOAIKAHBI).

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

3agaHus Ha co-
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l'openne MeTana Kak OAMH W3 OCHOBHBIX MCTOYHHKOB TeIla
B TIPOMBIIIUIEHHOCTH ¥ ObITYy. CBOICTBA MPUPOAHBIX YTIEBO-
JIOPOJIOB, HAX0XK/IEHUE B MPUPO/IE U IPUMEHEHHE AJIKaHOB;

— HemnpeneNnbHbIe (AIKeHbl, ATKHHBI M alKaJueHbl) U apoMa-
TUYECKHUE YTIIEBOAOPOABI. 'opeHne aneTuieHa Kak HICTOUHUK
BBICOKOTEMIEPATYPHOTO IUIAMEHH ISl CBApKU U PE3KH Me-
TaJIOB

— KHCIIOPOACOACPIKAIINE COSTUHEHUS (CIUPTH U (HEHOJIHI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, albIeTUAbl U KETOHBI, JKU-
peL, yraeBosl). [IpakTrdeckoe mpuMeHeHHE STHUIIEHTIINKOJI,
rmnepuHa, ¢eHona. llpumenenne ¢dopMmanpaernga, are-
TaJIbIETU/Ia, YKCYCHOM KHUCJIOThl. MbUla Kak COJIM BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MbLla

— a30TCOMEpIKaIlNe COCTUHEHNS (AMHHBI U aMHUHOKHCIIOTBL,
Oenku). BeicokOMOMNIEKyIApHBIE COCTUHEHUS (CHHTETHYECKHE
U OHMONIOTHYECKU-aKTUBHBIE). MOHOMEp, MOIUMeEp, CTPYK-
TypHOe 3BeHO. llommMmepn3anms STWiIeHa Kak OCHOBHOE
HaIpaBlieHHE €r0 UCTIOIH30BAHMA.

I'enernyeckast CBA3b MEXIY KJlacCaMH OPraHUYECKHX COEIH-
HEHUI

CTaBJICHUE
YPaBHEHUM XU-
MHYECKHX PEAK-
A,

IIpakTHyeckue 3aHATHS

CBolicTBa OpPraHMYECKHX COCAMHEHHWHA OTAEIBHBIX KIIACCOB
(TpuBMaNBbHAS W MEXIyHapOJHAs HOMEHKIATypa, XUMHYe-
CKH€ CBOWCTBA, CIIOCOOBI TIOMYUYCHHS): TIPE/IeNbHbIE (aIKaHbl
Y LMKJIOAJIKAaHbI), HETIpeeNbHbIe (AIKEHbI, aIKHHBI U aliKa-
JTUEHBI) U apOMAaTUYECKHE YTIIEBOAOPObI, CIIUPTHI U (EeHO-
JIBI, KAPOOHOBBIE KUCIIOTHI U 3(PHUPHI, allbACTUABI U KETOHBI,
AMUHBI 1 aMHUHOKHCJIOTBI, BRICOKOMOJICKYJISIPHBIC COCIMHE-
Hud. 3alaHds Ha COCTaBIICHHWE YPaBHEHUU XMMHYECKUX pe-
aKIMM C y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUU HX
COCTaBa M CTPOCHWSI

CocraBneHue cxeM peaknuid (B TOM 4YHCIE TI0 MPETOKEeH-
HBIM IIEMIOYKaM TPEBPAIlEHH), XapaKTePU3YIOIINX XUMUYIe-
CKHE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTAENbHBIX Kiac-
COB, CIIOCOOBI MX TIOJIYYCHUS W HAa3BAHWE OPTaHUYIECKUX CO-
€IUHEHUI MO TPUBUAIBHON WM MEXAYHApPOJIHON cucTeMa-
TUYECKOU HOMEHKJIATYpE.

Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3a-
JJAaHW Ha CBOMCTBA OPraHMYECKHUX COEJAMHEHUW OTAENIbHBIX

ITpakTnueckas
pabora:
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KJ1aCcCOB

JlaGopaTopHoe 3aHsITHE

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

[lony4enue sTHIEeHA U U3yUeHHE €ro CBOMCTB. MoaennpoBa-
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

Buoopranmnyeckue coeaunenus. [IpuMeHenne u Ouonoruye-
CKasi poib yriaeBoAoB. OKHCIIEHHE YIJICBOJOB — HMCTOYHHK
SHEPTUU KUBBIX OpraHu3MoB. O0IacT MpUMEHEHUS! aMUHO-
kucioT. [IpeBpamienust 6eJIKOB MUK B opraHuiMe. buoo-
rudeckne (QyHKIuu OenxoB. buonormdeckne QyHKIUH KH-
poB. Ponb oprannueckoil XMMHUM B pEIIEHUH ITPOOJIEM MHUILIe-
BOIi 0e30MacHOCTH

Ponp oprannueckoll XMMUM B PEIICHUH MPOOJIEM 3HEpPreTH-
YecKOil 0e30MacHOCTH, B Pa3BUTHHM MEIULMHBI, CO3AaHUH
HOBBIX MaTepHallOB, HOBBIX HCTOYHUKOB SHEPTUH (aJbTEepHA-
TUBHBIE WMCTOYHUKW dHepruu). OmacHOCTh BO3JICHCTBUS Ha
KHUBBIE OPTaHU3MBbl OPraHMYECKUX BELIECTB OTICIBHBIX
KJ1accoB (YTJIEBOJIOPOIbI, CITUPTHI, (PEHOIBI, XJIOpOpraHuye-
CKHE TPOU3BOJIHBIC, ANBACTH/IBI U JP.), CMBICI TMOKa3aTes
MPeIesbHO IOMYCTUMON KOHIEHTPALUH

ITpakTuko-
OpUEHTHUPOBAH-
HBbIC 3aJaHu 110
COCTABJICHUIO
XUMHYECCKHUX
peaxkuui

JlaGopaTopHoe 3aHsiTHE

Jlaboparoprass pabora: “UneHTHdUKanMs OpraHMYECKUX
COEIMHEHNN OTAEIbHBIX KJIacCOB™

Wnentndukanuss OpraHUYECKUX COCAMHEHHH OTIENbHBIX
KJIacCOB (Ha TpHUMeEpe albJEeruioB, Kpaxmaya, YKCyCHOM
KHUCJIOTBI, OEJIKOB M T.I.) C HCIIOJNb30BaHMEM 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-
YECTBCHHOM pEaKIMM, IO3BOJIAIONIEH HIACHTU(OUIIMPOBATh
MpeJI0KEeHHBIE OPraHNYecKre BEIIEeCTBa

Jlaboparopnas
pabora

13.

KonTpoabnas
padora 3

CtpyKTypa ¥ CBONCTBA OPraHUYECKHUX BEILECTB

KonTponbras
pabota

Paznen 5. Kunetnueckue u TEPMOAUHAMHUYCCKHUEC 3AKOHOMEPHOCTH MMPOTCKAHUA
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XHUMMYECKHMX peakiuii

14.

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

OcHoBHOe coepKkaHue

TeopeTnyeckoe o0y4enune

CKOpOCTh peakIuy, €€ 3aBUCHMOCTh OT Pa3IMJHBIX (DaKTo-
POB: MPHUPOJBI PEarHPYIONINX BEIECTB, KOHIICHTPALMH pea-
THPYIOLIMX BEIIECTB, TEMIEPATypbl W IUIOIAAN PEaKIHUOH-
HOM TOBEpXHOCTH. TertoBeie 3P GEKThl XUMUICCKHUX peaK-
Iui. JK30- U SHAOTEPMHUUYECKHE, PEAKIIH.

ObpatumocTh peakuuii. XUMHUYECKOe pPaBHOBECHE U €ro
CMEITCHUE TION NMEHCTBUEM PasIUYIHBIX (aKTOPOB (KOHIICH-
TpaInwysi peareHTOB WA MPOIYKTOB PEAKIINH, JTaBICHHE, TEM-
nepaTypa) Ajis Co3AaHus ONTUMATBHBIX YCIOBUN ITPOTEKAHMS
xumudeckux nponeccos. [Ipunnun Jle llatense

ITpakTuko-
OpUEHTHUPOBAH-
HBIE TEOpETHYE-
CKHeE 3aJJaHMs.

IIpakTH4Yeckoe 3aHsATHE

PemieHne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha AHAIN3
(hakTOpOB, BIMAIOLUINX HA U3MEHEHUE CKOPOCTH XMMHUYECKOU
peaknuy, B T.4. C TIO3UILHUI SKOJIOTHYECKH [eJIecO00pazHOro
MOBEJCHUSI B OBITY W TPYIOBOH JESTEIbHOCTH B IENSAX CO-
XPaHEHUsI CBOETO 310POBbsl U OKPYKAIOIIEH NPUPOAHOHN cpe-
JIBL.

PemieHne npakTUKO-OpUEHTUPOBAHHBIX 33JlaHUN Ha IpUMeE-
Henue npuHuuna Jle-lllarense aji1 HAXOXKJAEHUS HampaBiie-
HUSl CMEIIEHUS PAaBHOBECUS] XUMUYECKOW PEAKIMM M aHAJIH3
(akTOpOB, BIMSIONINX HA CMEIIEHHEe XUMHUYECKOTO PaBHOBE-
cust

[Ipakrtuko-
OpPUEHTHUPOBAH-
HBIE 3aJIaHUsl.

Paszpnen 6.PacTBOpBI

15.

Tema 6.1.
[Tonsitue o pac-
TBOpPax

OcHoBHOE CoICpPKaHuC

Teopernyeckoe o0yueHue

PactBopenune kak (Gu3NKO-XUMUYECKH Tporiecc. PacTBopsL.
CriocoObl PUTOTOBIIEHUST pacTBOpPoB. PacTBopuMocTs. Mac-
coBasi JIONISl PacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTems
NpeJIeTbHO JIOMYCTUMON KOHIIEHTPAIlMU W €r0 HMCIOJIb30Ba-
HHUE B OLIEHKE 3KOJIOTUYECKON O€30IacHOCTH.

[IpaBuna SKOJIOTHYECKH I1eIeCO00Pa3HOTO MOBEACHUS B ObI-
Ty U TPYAOBOH IEATENBHOCTU B LEISAX COXPAHEHUS] CBOETO
3I0POBbSl M OKpY>Karolled NpUpoJHON Cpebl; OMacHOCTb
BO3JICUCTBHSI HA )KUBBIE OPraHU3MBI OIIPEAEICHHBIX BEIIECTB.
Pewienre nmpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUIl
Ha PacTBOPBI, UCTIOJIB3yeMbIe B OBITOBOH M MPOU3BOJCTBEH-

[IpakTtuxo-
OpPUEHTHPOBAH-
HBIE pacueTHBIE
3aJIaHusl.
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HOM JIESATEIIbHOCTH 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 BOMPOCaMU) U
OTIpe/IeNICHHEe CPEIbl BOJHBIX PACTBOPOB.

Penrenue 3a1au Ha IPUTrOTOBIICHHE PACTBOPOB

JlaGopatopHsbie
paboThI

17. IIpodeccnonaibHo-

OPMCHTUPOBAHHOEC COACPIKAHUEC

Pasznen 7.Xumus B ObITY U IPOU3BOACTBEHHOM AeSITEJIbHOCTH YeJ0BEKA

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€301MacCHOCTH, 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

IMouck W aHanuM3 KEHWCOB O MPUMEHEHUM XHMHYECKUX Be-
IIECTB ¥ TEXHOJIOTHH C y4eToM Oyayiiel mpodeccHoHamTbHON
ACATCIBbHOCTU IIO0 TEMaM: BayKHEHIIIIe CTPOUTCIIbHBIC MaTeC-
puaiel, KOHCTPYKIIHOHHBIE MaTepHaibl, KpacKu, CTEKIIO, Ke-
paMHKa, MaTepuaibl Uil DICKTPOHUKH, HAHOMATEPHAIIBI,
TEKCTUJIBHBIC BOJIOKHA, UICTOYHUKU SHECPIUr, OPraHnv4CeCKueC n
MUHepallbHble YI00OpeHus], JJeKapCTBEHHbIE BEUIeCTBA, OBITO-
Basi XUMHUSIL.

3ammura: [IpencraBieHue pe3ynbTaToOB pemIeHUS KEHCOB B
hopme MUHH-TOKIa/1a C TIpe3eHTaITeH

Keiic (c yaerom
Oyayei mpo-
(heccroHanbHON
JEATEITHHOCTH)

19.

JAudpdepeHunpoBaHHbIi 3a4eT

Hroro 3a 2 cemecTp

40

18

16

| Bcero

72
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Paspnen 5. IlepeyeHb OCHOBHOI W NONOJHUTEIbHOH y4eOHOI
00X0AMMO¥ 1JIs1 0CBOCHMS IMCUMILINHBI

JUTEpaTypbl, He-

No Aemop Ha3zeanue ocnoenoit | Bvixoonvie oan- | Konuuecmeo
n/n YUueOHoIl u 00noIHU- Hble IK3EMNIAPOE 8
meibHOoU Tumepamy- ouobnuomeke
Ppbl, HE00XO0UMOU 01 JTI'YHX/aopec
0C60CHU OUCUUNTIUHBL docmyna
. OcHoeHnan yueonasa numepamypa

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

CHOHAJBLHOTO  00pa3o-
BaHMSI.

2. | Tynukun E.W. Xumus. B 2 u. Yacte 2. | Mocksa: 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. |Tladimykosa H.T'. Xumus B crpoutenb- | MockBa: M3ma- | https://urait.ru/b
CTBE: y4eOHOE TMOCOOHE | TEIILCTBO code/473922
nst cpeanero npodec- | FOpaitt,  2021.

CHOHAJIBLHOTO  0o0pa3o- | — 256 c.
BaHMSI.

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

b) Oguyuanvuvie uzoanusn: coOOpHuUKU 3aKOHOOAM EJILHBIX AKM OB, HOPMAMUBHO-
npPasoevlx 0OKyMeHmos u Kooexkcos P®

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

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

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

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

JI) Cnpasouno-ouonuozpaghuueckas rumepamypa

13. | CnpaBOYHUK 1O XUMHUU JJIS IITKOJIBHUKOB. Ta0IuIia aTOMHBIX CBOHCTB XMMHYECKUX

AJIEMEHTOB. DJIEKTPOHHBIN BapuaHT Taonuisl .M. Menneneera. Kpatkuit xumude-
ckuil crmoBapb. Tabmuua pacTBOPUMOCTH KHUCIIOT, LIEI04Ye U OocHOBaHMU. buorpa-
Ha3BaHMWS HEKOTOPBIX BEIIECTB.

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

TpuBnanbHbIE

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

Kaxxnip1i1 0Oy4aroniuiicss B Te4€HUE BCETO Mepruoia 00ydeHus o0ecnedeH HHANBUIYalb-
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
UMeeTcsl JOCTyNn K HH(QOPMalMOHHO-TEIEKOMMYHUKAIMOHHONW ceTh «MHTepHeT», Kak Ha
TEPPUTOPUH 00pa30BaATEIHHOM OpPraHu3allii, TaK U BHE €€.
Jnst ocBoeHUsT NUCHUIUIMHBI «DH3MKa» MOTYT OBITh HCIOJIB30BAHBI MaTEpHUAIIbI
CJIEYIOINX UHTEPHET-CalTOB:

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

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

— Enunas koiuiekius 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 NPOrPAaMMHOI0 obdecnevyenus, HHGopma-
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 HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
— CmpaBounas npaBoBasi cuctema «Koncymnprant [Tmroc» http://www.consultant.ru/;

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

Pa3znen 8. Onucanue maTtepuaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM I
ocCyIecTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoLecca Mo AMCIUIJINHE

I[J'ISI npenoJgaBaHusd AUCHUILIMHBI «XUMHUSD» HCIIOJB3YIOTCs CIACAYIOIHE CIICHHATIb-
HBIC ITIOMCIIICHMA
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VYuebHas ayauTopus sl MPOBEIACHUS JICKITUH, TPAKTUYECKUX 3aHSATUN, TPYIIITOBBIX
Y WHJIUBHIYATbHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOU aTTECTAINH
(367008, Pecryonuka Jlarecran, r.o. ropoa Maxaukana, BH.p-H KupoBckuii paiios, r. Ma-
xaukana, yi. ['aiinapa ['ampkuesa, 31. 200, 1 atax, momenierne Ne 9, ayauropust 1.9).

IlepeyeHb OCHOBHOTO 00OPYAOBAHUS:

Kommuiekt yueOHol Mebenu.

Jlocka mesoBasl.

Habop nemoHcTpaliimoHHOro 000py0BaHUs: MPOEKTOP, NEPCOHATBHBIN KOMITBIOTEP
¢ noctynoM K cetu MHTepHeT u koprnopaTuBHOM ceTu yHuBepcuteta, ObC «YHusepcu-
terckas OuOmmoreka ONLINE» (www.biblioclub.ru), 3B6C «39BC Opaiit» (Www.
urait.ru), aKkycTuueckasi CHCTeMa, IIPUHTED.

Ha6op yueOHO—HATJISIAHBIX MOCOOMIA:

KomMrekt HarmsiaHbIX MaTepuanoB (OaHHEpHI, IUIAKaThl );

KOMIUIEKT 3eKTPOHHBIX WILTIOCTPATUBHBIX MAaTepUAIOB MO TUCIHUILUIMHE (IIpEe3eH-
TallK, BUICOPOTUKH).

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

IlepeyeHb 0CHOBHOIO 000pPY/10BAHUS:

Komrmnekt yueOHoi mebenu

Jlocka MesoBas

Habop neMoHCTpaimoHHOTO 000py10BaHUS:

MPOEKTOP, MEPCOHATBHBIA KOMITBIOTEP C JOCTYNOM K ceTu WMHTepHeT u Kopropa-
TuBHOW cetu yHuBepcutera, ObBC «YuuBepcurerckas Oubmuoreka ONLINE»
(www.biblioclub.ru), 3bC «2BC KOpaiim» (Www.urait.ru), akyctudeckas CHCTEMa,

Habop neMoHCTpanoHHOTO 000pYIOBaHUs: anmapar Jjisl AUCTHIIISIIMNA BOJIbI, BE-
Chl y4eOHBIEC C pa3HOBECAMH, HATPEBATENU JEMOHCTPAIMOHHBIC, IKa() CYIIUIBHBIN, TUIAT-
Ka JJIEKTpUYecKasi, CIIUPTOBKA JTabopaTopHasi, HAOOP MO PIEKTPOXUMHUH JEMOHCTPAIIHOH-
HBIA, anmapatr Kumma, rasoMerp, BOpOHKa JeNWTENbHAs, anmapar Ui MOJy4YeHHs rasa,
Harpesaresib pooupok HIIDII, 6ropeTka 25 mil., XOIOAWIBHUK C IPSAMOU TPYOKOM, KOM-
IJIEKT TPYOOK COEIMHUTENbHBIX, IIATENH, JOKKHA (hapPhopoBbie, HAOOP CTEKIISIHHBIX TPY-
OOK, MITaTHB Ja00paTOPHBI KOMOMHUPOBAHHBIN, IMTATUB JJIsS IEMOHCTPAIIMOHHBIX TIPO-
OMPOK, JTOXKKH JIJIsi COKUTAaHUS BEIIECTB, cTynka (apdopoBas ¢ mecTukom, HAOOP MOCYIbI
JUTSl pPEaKTHBOB, INITATUB JIJIi TPOOMPOK, BOPOHKA MPOCTasi KOHycooOpasHasi, MpoOUpKH,
KOJIOBI KOHWYECKHE, KOJOBI TUIOCKOJOHHBIC, KOJIOBI MEpHBIC, HAOOp MOCyAbl U TPHUHA-
JISKHOCTEH I paboThl ¢ MajbiMu KonmuecTBamu BemectB (HIIM), ctakan xumudeckuid,
Yaly KpUCTaJUTM3aIMOHHbIe, damika (apdopoBas BeIMapuTenbHAas, IWIMHIP H3MEPH-
TEJbHBIN, KOMIUIEKT apeoMETPOB, KOMIUIEKT JaOOpaTOPHBIX TEPMOMETPOB, JIOKKA IS
C)KUTaHUSI BEIIECTB, KaMeIbHUIIA, aCOPOIIMOHHAs 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 paios, r. Maxaukana, yi. 'aiinapa ['ajxuesa, 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,

Ilepeuensv ucnonvzyemozo npozpammuozo ooecneyenusn:

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 00pa30oM OpPraHMW30BaHHBIX KOJUICKTUBHBIX Y4e€OHO-IIO3HABaTENbHBIX JEHCTBUH,
CBSI3aHHBIX C MOOWJIM3ALIMEH BO3MOKHOCTEH KOJIJIEKTUBA, JIMYHOCTH KaXXJ0TO 00ydaroiie-
rocsi ¥ 3PpGEeKTUBHBIM MX UCTHOJIb30BAHUEM B KOHIICHTPUPOBAHHO MPOTEKAIOIIEM Y4eOHOM
rpouecce

TexHo0rus pa3sBUTHS KPUTHYECKOT0 MBILVIEHUSI - METO/bl U MIPUEMBI, OPUEH-
TUPOBaHHBIE Ha (POPMHUPOBAHHE HABBHIKOB MBICIHMTENILHON paloThl (TJIAHUPOBAHUE, MPO-
THO3UPOBAHKE, CAMOOIIEHKA, CAMOPETYJISIINS ), TPEOYIOMMXCS ISl peann3alliy Ku3Heaes-
TEJTBLHOCTH JIF000TO UHINBUIA.

TexH010TUs MPOEKTHOM AeATEJIbHOCTH - TUYHOCTHO OPUEHTUPOBAHHASA TEXHOJIO-
TS, COCO0 OpraHu3allid CaMOCTOSITEIbHOW JESTEIHHOCTU O0YyYaroluxcs, HarpaBlieH-
HBII Ha pellleHre 3a/1a4i y4eOHOro MPoeKkTa. To eCTh, TEXHOJIOTHS TPOCKTHOM JIeATeITHHO-
CTH, B TIEPBYIO OUepe/lb, OPUEHTUPOBAHA HA JTUYHOCTh, 3aBUCUT OT €€ XapaKTepa U HAKOTI-
JIGHHOT'O paHHEe OIbITa U MPEANOJaraeT CaMOCTOSITEIbHYIO pa0OTy HaJl TEOPETUUECKUM U
TBOPYECKUM MTPOCKTOM

Keiic-TexHo10rMsl - WHTEpAKTUBHAs TEXHOJOTHS OOy4YEHHUs, HamlpaBieHHAs Ha
dhopMupoBaHue y 00y4YarOIIMXCsl 3HAHUM, YMEHUM, TUYHOCTHBIX KAYECTB Ha OCHOBE aHa-
JU3a M PelIeHUs] peasibHOW WM CMOJEIMPOBAHHOM MPOOJEMHON CUTyallud B KOHTEKCTE
poheCCHOHAIBHOM JISITSIIBHOCTH, MPEICTABICHHOMN B BUJIC Kekica

NudopmanuoHHo - koMMyHUKanuoOHHbIe TexHouoruu (MKT) - coBokymHOCTB
METOJIOB, MPOLIECCOB U MPOTPAMMHO-TEXHUUYECKUX CPEJCTB, UHTETPUPOBAHHBIX C ILIEJBIO
coopa, oOpabOTKH, XpaHEHUS, PACIPOCTPAHEHUS, OTOOPAKEHUS W HUCIOJIb30BAHUS HWH-
dopmarmu. UKT BkIIIOYAOT pa3iuyHble MPOTPAMMHO-AIApaTHBIE CPEACTBA M YCTPOWi-
CTBa, QYHKIIMOHUPYIOIINE HA 0a3e KOMIIBIOTEPHOW TEXHUKH, a TAK)KEe COBPEMEHHBIE Cpe/I-
CTBAa M CHCTEMBl HH(POPMAITMOHHOTO 00OMEHa, oOecreunBaromue coop, HaKOIUICHHE, Xpa-
HEHHE, MPOYIIUPOBaHUE U TIepeady UHGOpMAaIUN

TexHosoruss padoTbl B MaJIbIX IPyNNax - MeJaroruvyeckas TEXHOJOTHS 0co00e
HaIpaBJeHHe, KOTOPOE CBA3aHO C OpraHu3aluer o0yueHus oOydaronuxcsi B COCTaBe Ma-
JBIX y4eOHBIX TpynIl (Kak mpaBujo, 1mo 3—35 denoBek). OOydeHrne B COTPYIHUYECTBE -
COBMECTHOE (ITOJICJIEHHOE, paclpeieieHHOe) 00ydeHue, B Pe3ybTaTe KOTOporo o0yyaro-
muecs: paboTaloT BMECTE, KOJUIEKTUBHO KOHCTPYUPYs, IPOAYLIMPYST HOBBIE 3HAHMS, a HE
MOTPeOIIsist X B YKE TOTOBOM BHUJIE
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HrpoBbie TEXHOTOTHH - COBOKYITHOCTh Pa3HOOOPA3HBIX METOJIOB, CPEACTB U MPH-
€MOB OpraHU3alliy TMeNarorudeckoro mporecca B (GopMe pa3IuuHbIX MeAarornuecKux
urp. Mcnonb3oBaHne UTPOBBIX TEXHOJOTHA B 00pa30BaHMU CHOCOOCTBYET PaCIIMPEHUIO
Kpyro3opa o0y4aronmxcs, pa3BUTHIO IO3HABATEIbHOW aKTUBHOCTH, (POPMUPOBAHUIO Pa3-
HOOOpAa3HBIX YMEHUU U HABBIKOB MPAKTUYECKOM ACSITENBbHOCTH, a TaKKe sBiseTcs dPpQek-
THUBHBIM CPEJICTBOM MOTHUBAIIMU U CTUMYJMPOBAHUS 00yYarOIUXCs HA 00y4eHHUE, TaK KaKk
co3zaercs OJaronpusITHAs U paJloCTHas aTMocdepa.
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JIner akryanuzanum padoyeil nporpaMMbl JUCHUIIMHBI «XUMHUSD)

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

O6CY}K,ZIGH8, )41 01[06peHa Ha 3aCCIaHuM MGTOIII/I‘IGCKOﬁ KOMHCCHUH

IIpencenarens MeTOA. KOMUCCUA

Pabouast mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

O6CY>KIIGH& )51 01[06peHa Ha 3aceJaHuU METOJUYECKOM KOMUCCHU

IIpencenarens MeTOI. KOMUCCHU

Pabouast mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

obOcyxkaeHa u ogo0peHa Ha 3ace/laHuH METOIMYECKON KOMUCCUHI

IIpoTokoit oT « » 20 r. No
[IpoTokon OT « » 20 r. Ne
r. Ne

[IpoTokoit ot « » 20

IIpencenarens MeTon. KOMUCCUU
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