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CocraButesb — CaitbynaeBa 3apema AOayndacupoBHa, IIpenoaaBaresb npodeccu-
oHapHOTO KOoJutemka JII'YHX.

BuyTpennunii peuneH3zeHT - AnueBa AiliHa AXMeEIOBHA, TOKTOp OMOJOTHYECKUX
Hayk, mpodeccop kadeapbl eCTECTBEHHOHAYYHBIX NUCUUILIMH JlarecTranckoro rocypaap-
CTBEHHOI'O YHHUBEPCUTETA HAPOJHOIO XO35AMCTBA.

Buemnuii peuenzeHr — Il'asumaromenoBa Manuna MaromenoBHa, KaHIUAAT
OMOJIOTHYECKUX HAyK, OIEHT Kadeapsl obIiel u Ouosornyeckoir xumMuu JlarecTanckoro
I'ocynapcTBeHHOTO MEAMIIMHCKOTO Y HUBEPCUTETA.

Pabouas npoepamma oucyunnumer «Xumusay paspabomana 6 coOOmMEemMCcmeuu ¢
mpebosanuamu eoepanrbHoco 20Cy0apCmeeHH020 00pa308amebHO20 CMAHOAPMA Cpeo-
He2o npogeccuonanrvHozo obpazosanus no npogeccuu 15.01.05 Ceapwux (pyurnot u ua-
CMUYHO MEXAHUUPOBAHHOU C8APKU (HANIABKU), YMBEPHCOEHHO20 Npurazom Murnucmep-
cmea npoceeuenuss Poccuiickoti @edepayuu om 15 nosops 2023 2. N 863, 6 coomseem-
cmeuu ¢ npuxkazom Munucmepcmea npocsewernust Poccutickoii @edepayuu 24.08.2022 2.,
Ne 762 «O6 ymeepowcoenuu Ilopsioka opeanuzayuu u ocyujecmeieHus 00pa3o8amenbHoll
oesimeslbHoCmu no 00pa308ameibHbIM NPOSPAMMAM CPeOHe20 NpophecCcUoHAIbHO20 00pa-
308anusy, 8 coomeemcmeuu ¢ npuxkazom Munucmepcmea oopasosanus u nayku Poccuii-
ckoti @edepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepocoenuu edepanrbHozo 2ocyoap-
CMBEHHO20 00PA308aMENbHOC0 CMAHOAPMA CPeOHe20 00ue20 00pa308aHUsy.

Pabouast mporpamMma AMCHUIUIMHBI «XUMUS» pa3MelieHa Ha O(UIMATIBHOM caiTe
www.dgunh.ru.

CaitbynaeBa 3.A. PaGouas mporpamMma IUCHMIUIMHBI «XUMHUs» sl npodeccuu
15.01.05 Cpapmmk (py4HOM M YaCTUYHO MEXAHW3UPOBAHHOM CBAPKHU (HAIUIABKH). —
Maxauxkana: JII'YHX 2023. — 26 c.

PekoMenzoBaHa K yTBepxkAeHHIO YueOHO-meToauueckum coBetom JI'YHX 05
uroHs 2023 1.

PekoMmeH/i0BaHa K YTBEPKICHUIO PYKOBOAMTEIEM OOpPa30BATEIIbHOW MPOTPaMMBI
CIIO — mporpaMmbl MOJATOTOBKH KBTU(UIIUPOBAHHBIX PAO0OUUX U CIIyKaIIUX Mo mpodec-
cun 15.01.05 Cpapmuk (py4HOU ¥ YaCTUYHO MEXaHW3UPOBAHHOU cBapku (HaruiaBku), Ca-
nmaxosou 1.H.

OpoOpena Ha 3aceaHuM nenarorunyeckoro coseta IIpodeccruonanbHOrO KoJieaKa
31 mas 2023 r., npotokosa Ne 10.
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Paspnen 1. [lepevyeHb muIaHUpPyeMbIX pe3yIbTATOB 00y4eHHS M0 JMCUMILINHE

1.1. lean v 3aga4 AUMCHUIIINHBI
@opMUPOBaHUE y CTYJEHTOB NPEACTABICHUS O XMMHYECKOW COCTaBIIAIOIICH €cTe-
CTBEHHO-HAYYHOU KapTHUHBI MUpA KaK OCHOBBI IIPUHATHUS PEIICHUN B )KU3HEHHBIX U IIPO-
U3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOI'O MIOBEICHHSI B IPUPOIHOM CpELIE.
3agaum IMCUMILINHBI:
1) copmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEHN MPOTEKaHUSI XMMHUYECKUX TPOIIeC-
COB U SIBJICHUU B OKPY’KaIOLIEH Cpelie, LETOCTHOM HAYYHON KapTUHBI MUPA, B3aNMOCBS3H
Y B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUSI COCTAaBIATH (POPMYJbl HEOPTaHUYECKUX M OPTaHUYECKUX BE-
IIECTB, YPABHEHUSI XUMHUYECKUX PEAKIU, OOBACHITh UX CMBICI, HHTEPIPETUPOBATH pe-
3yJbTaThl XUMAYECKUX IKCIIEPUMEHTOB,
3) chopmupoBaTh HaBBIKM MNPOBEACHUS INMPOCTEUIIMX XUMHYECKHX SKCIIEPUMEH-
TaJbHBIX UCCIIEJOBAHUN C COOJIIOIEHNEM TMTpaBuil 0€3011acHOr0 OOpallleHus ¢ BEIIeCTBaMU
U J1ab0opaTOPHBIM 000PYAOBAHUEM;
4) pa3BUTh YMEHMs MCIOJB30BaTh UH(POPMAIIMIO XMMHUECKOIO XapakTepa U3 pas-

JIMYHBIX HCTOYHHUKOB,

5) chopmMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEJACTBUS CBOCH ACSATEIBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopmMupoBaTh MOHUMAHUE 3HAUMMOCTH JOCTHKEHUNA XUMUYECKOW HAYKU U TEX-
HOJIOTUM JIJISl pa3BUTHS COLMANILHOM U MTPOU3BOICTBEHHOM cep.

1.2.

CIIO u Ha ocHoBe ®I'OC COO

Ilinanupyemblie pe3yJbTAaThl OCBOCHUS IMCUHUILIMHBI B c00TBeTCTBUM ¢ PT'OC

Oco6oe 3HaueHue o00OIIe00pazoBaTebHas JUCUUILUIMHA « XUMUSD» UMEET npu (pop-
MupoBanuu U pazsutuu OK u 11K.

Koo u mnaumenosa-

HJlaHupyeMble péesyjibmamaspl 0C60€HUA Oucuunﬂuubt

Hue opmupyemuix Oouue Jucuyunaunapusie (npeo-
KOMnemeHyuil MenHble)

OK 01. BriOupats | B yacTH TpyAOBOr0 BOCHHTA- |- BIAJECTh CHUCTEMOW XUMHUYE-
CIIOCOOBI ~ peIICHUS | HUA: CKMX 3HaHHMH, KOTOpas BKIIIO-
3amad  MPOQeccuo- | - TOTOBHOCTh K TPYIY, OCO3HAHME | YAET: OCHOBOIOJATAIOIINE TI0-

HAJILHOM JICSITEJIBbHO-
CTH TPUMEHUTEIBHO
K pa3JIu4YHbIM KOH-
TEKCTaM.

LHEHHOCTH MAacTepCTBa, TPYHOJIIO-
oue;

- TOTOBHOCTh K AaKTHUBHOW Jesi-
TEIBHOCTH TEXHOJIOTMUECKOW U
COLIMAIBHOMN HaIIPaBJICHHOCTH,
CIIOCOOHOCTH WHULMUPOBATh,
IUTAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO J1€ATEIbHOCTD;
- WHTEpEeC K pa3jIudHbIM cdepam
MpOoECCHOHATIEHON  JIeATEIhHO-
CTH,
OBJagenue
yueOHbIMH

YHUBeEpPCAJbHBIMU
NMO3HABATEJIbHBIMHU

HATHUS (XUMUYECKUI AJIEMEHT,
aToM, DJICKTPOHHAs 000JI0YKa
aToma, S-, p-, O-3JIEeKTpOHHBIC
opOuTaId aToOMOB, MOH, MOJIe-
KyJia, BJIEHTHOCTb, 3JIEKTPO-
OTPUIIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl CBSI3b,
MOJb, MOJSIDHAs Macca, Mo-
JSPHBIA  00BEM, YTJIEPOIHBIN
CKeJIeT, (yHKIMOHATbHAS
rpymmna, pajaudkan, H30Mepus,
U30MEPBI, TOMOJIOTHYECKUI
psll, TOMOJIOTH, YIJIEBOJOPO-
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NedCTBUSIMM:

a) 0a3oBble JIOTMYeCKHe [IeH-
CTBHSA:

- CaMOCTOSTENIbHO  (hOPMYJIUPO-
BaTh M aKTyaJu3UpPOBaTh IpoOdJie-
My, paccMaTpuBaTh €€ BCECTOPOH-
HE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN
NpU3HAK WJIKM OCHOBaHUS IS
CpaBHEHHS, KIacCUPUKALUU U
00001IeHuS;

- ONpEACNATh IEIU NESITEIbHOCTH,
3a/1aBaTh MapameTpbl U KPUTECPUU
WX JOCTHXKCHUS;

- BBIABJISATH 3aKOHOMEPHOCTH U
MPOTUBOpPEUMSI B paccMaTpuBac-
MBIX SIBJICHUSX;

- BHOCUTbh KOPPEKTUBHI B JICSATEIb-
HOCTb, OILICHUBAaThb COOTBETCTBUE
pe3yJIbTATOB 1IEJISIM, OLICHUBATh
PUCKHU TIOCJHEACTBUU JI€SITEIBHO-
CTH;

- pa3BUBaTh KPEATHUBHOE MBbIIILJIE-
HUE TMpU PEUICHUU >KU3HEHHBIX
npoOeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHIE
AefCTBUA:

- BJAQACTh HaBBIKAMH Y4YeOHO-
VICCIIEIOBATEIIbCKOM M MPOECKTHOU
NeSITEILHOCTH, HaBBIKAMHU paspe-
HICHUS TPoOIIeM;

- BBISIBJISITD MPUYUHHO-
CJICJICTBEHHBIE CBSI3M U aKTyaJlu-
3UpoOBaTh 3ajady, BBIJBUTATh THU-
MOTE3Y €€ pelIeHus], HaXOAUTh ap-
TYMEHThl U1 JI0Ka3aTelIbCTBa
CBOUX YTBEpXKIEHUM, 3aaBaTh
napaMeTpbl U KpUTEPUU PEIICHUS;
- aHAJM3UPOBAThH IOJYYEHHBIC B
XO0JIe pEICHUs 3aJlayu pe3yibTa-
Thl, KPUTHYECKHU OIICHHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIOBUSX;

- YME€Th NMEPEHOCUTh 3HAHUS B TO-
3HABATEJIbHYI0 M MPAKTUYECKYIO
0071aCTH KU3HENCATEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIaCTel;

- BBIJIBUTaTh HOBBIC MJIEH, MTPEIJIa-

Ibl, KUCIIOPOA- W a30TCOIEp-
Kalue COeAMHEHHs, OMOJIOTH-
YECKM AaKTUBHBIE BEIECTBA
(yrneBoabl, KUPBI, OCJKH),
MOHOMEp, TOJIUMEp, CTPYK-
TYpPHOE 3BEHO, BBICOKOMOJIEKY-
JSIPHBIE COEANHEHUS, KPUCTAJI-
JMYECKasl PEeIIeTKa, TUIbl XH-
MUYECKUX peakiuil (OKUCIU-
TEJIbHO-BOCCTAHOBUTEIIbHBIE,
3K30-U IHAOTEPMUUYECKHE, DPE-
aKIIMM MOHHOTO OOMEHa), pac-
TBOp, DJEKTPOJIUTHI, HEIIICK-
TPOJIUTBI, JIIEKTPOJIUTUYECKAS
JIACCOLIALINS, OKHUCIIUTEIb,
BOCCTAHOBUTEIb, CKOpOCTH
XUMHYECKON pEaKIuu, XUMH-
YECKOEe paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUST XUMHUYECKOTO
CTPOCHUSI OpPraHMYECKUX Be-
mectB A.M. bytneposa, teo-
pUsl DIEKTPOJIUTUYECKON JUC-
COLIMAIMH, TIEPUOINYECKUN 3a-
koH J[.M. MenpaeneeBa, 3aKoH
COXpaHEHHUS MacChl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKUI
S3BIK  XMUMHH, (PaKTOJIOTHYE-
CKME CBEJCHHMS O CBOMCTBAaXx,
COCTaBe, TOJY4eHHH U 0e3-
ONaCHOM HCIMOJIb30BAaHUU BaXK-
HEWUIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKOU JESITETbHOCTH
YEJI0BEKA;

- YMETh BBISBIISITH XapaKTep-
HbIE TIPU3HAKW U B3aUMOCBSI3h
W3YUYEHHBIX TOHATHH, TMpUMeE-
HATh COOTBETCTBYIOIIUE TOHS-
THS TIPU ONUCAHUU CTPOCHUSI U
CBOWMCTB HEOPraHMYECKUX U
OpPraHUYeCKUX BEIIECTB U HUX
MpEBpAICHU; BBISBIISTh B3a-
MMOCBSI3b XUMUYECKUX 3HAHUU
C MOHSTHUSIMU U TIPEICTABICHU-
SIMU JIPyTUX €CTECTBEHHOHA-
YUHBIX MIPEIMETOB;

- YMETh HCHOJIb30BaThb HANME-
HOBAaHMSI XMMHYECKHUX COEIIH-
HEHHUI MEXITYHApOAHOIO COIO-
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raTb OPUTMHAJIBHBIE MOAXOIBI U
pelieHus;
- CIOCOOHOCTh MX HCIIOJIB30BaHUS
B MO3HABATEJIbHON U COLMAIbHOM
MPaKTUKE

3a TEOPETUYECKOM W MPUKIa-
HOM XHMHU M TpPUBHUAJIbHBIE
Ha3BaHMUS  BAXKHEUIIMX  Be-
miecTB  (3TWIICH, alleTUJIEH,
rMIepuH, GeHos, popmainbie-
TUJ, YKCyCHasi KHUCJOTa, IJIH-
LWH, yTapHbIA Tra3, YTJIEKUC-
JIBIA Ta3, aMMUakK, raiieHas us3-
BECTh, HETAIlleHas W3BECTb,
NUTBEBAS. COAA U APYTHX), CO-
CTaBJIATh (OPMYIBI HEOPTaHU-
YEeCKMX M OpPraHMyYeCKUX Be-
IIECTB, YPaBHEHUS XUMHYE-
CKHX pEaklHid, OOBICHATh UX
CMBICJI; TOATBEPKAATh Xapak-
TE€pPHbIE XUMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMHU
AKCIEPUMEHTAMHU U 3alHCSIMU
YPaBHEHU XMMHUYECKUX peak-
LM,

- YMETh YyCTaHaBJIMBaTh IPH-
HAJJIKHOCTh H3YYCHHBIX HeE-
OpPraHUYeCKUX U OpraHuye-
CKMX BEILECTB K OIpEJIEIICH-
HBIM KJlaccamM W TrpynmnaM co-
€IMHEHNI, XapaKTepu30BaTh
UX COCTaB U BaXHEMIIME CBOU-
CTBAa; ONPENENATh BUJIBI XUMHU-
YECKUX CBsi3e (KOBaJEHTHas,
WOHHAsA, MeTaJUInuecKas, BO-
JIOpOJIHAst), THUIbl KPUCTAJLIIH-
YECKMX PELIETOK  BEIECTB;
KJaccu(UuIMpoBaTh  XUMUYE-
CKHUE PEaKIINH;

- copMupoBaTh TpeACTaBlIe-
HUS: O XUMUYECKOU COCTaBJIS-
IOl  €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUU SIBJICHUM TMPUPOJBI,
B (hOPMUPOBAHUY MBIIUICHUS U
KyJbTYPBI TUYHOCTHU, €€ (PYyHK-
HUOHAIBHOU TPaMOTHOCTH,
HEOOXOMUMOW [IJISi  PEIICHUS
MPAKTUYECKUX 3a7a4 U KOJO-
TMYECKM OOOCHOBAHHOIO OT-
HOLIEHHSI K CBOEMY 3J0POBBIO
Y IPUPOIAHOM CPELE;

- yMETh NPOBOAUTH PAaCUETHI
0 XUMHUYECKUM (opmyaam U




yYpaBHEHUSIM XUMHUYECKUX Pe-
aKIM{ C WCMOJIb30BaHUEeM (u-
3MYECKUX BEJIMYMH, XapakKTe-
PU3YIOIIMX BEIIECTBA C KOJIH-
YECTBEHHOW CTOPOHBI: MAaccChl,
obbema (HOpMaJbHBIE YCIIO-
BUs) Ta30B, KOJIMYECTBA BeIIle-
CTBAa; WCIOJb30BaTh CHUCTEM-
HbIC XMMWYECKHE 3HAHUS ISl
OPUHATUS PEIICHUA B KOH-
KPETHBIX JKU3HCHHBIX CUTYa-
IIUSIX, CBSI3aHHBIX C BEIIECTBA-
MU ¥ UX IPUMEHEHUEM

OK 02. MHcnoinb3o-
BaTb  COBPEMECHHBIC
cpencTBa MOKCKa,
aHaiM3a U UHTEPIpe-
Talud HUHGOPMALINH,
U  uHGOPMAIMOHHbIE
TEXHOJIOTHH ISl BHI-
TIOJTHCHHUSI 3a/a4y
npodecCuoHabHON
NEeATETLHOCTH.

B 001acTH HEHHOCTH HAYYHOTIO
MO3HAHUA:

- c(hopMHUPOBAaHHOCTh MHPOBO3-
3pEeHUs, COOTBETCTBYIOILLEIO CO-
BPEMEHHOMY VYPOBHIO pa3BUTUSA
HAyKW U OOIIECTBEHHOW MpPaKTH-
KM, OCHOBAaHHOTO Ha JHaJore
KYJBTYpP, CIIOCOOCTBYIOIIETO OCO-
3HAHUIO CBOEr0 MECTa B IOJIH-
KYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3IKOBOW U
YUTATEIBCKOM  KYJIBTYphl  Kak
CpEeICTBa B3aUMOJICUCTBUS MEXKIY
JI0JIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHWE LEHHOCTH HAay4YHOU
JNEATENBHOCTH, TOTOBHOCTH OCY-
LIECTBJISATh MPOCKTHYIO U HCCIIE-
JIOBATEJNBbCKYHO JIESITEIIbHOCTh WH-
JIUBHUIYaJbHO U B TPYMIIE;

OBJiageHue yHHBeEpPCAJIbHBIMH
y4eOHbIMH NO3HABATEIbHBIMU
AEeHCTBUSIMM:

B) padora ¢ unopmanuei:

- BJIaJICTh HABBIKAMHU IOJTYYCHHS
UHGOPMAIIUU U3 HUCTOYHUKOB pa3-
HBIX  THIIOB, CaMOCTOSITCIIHHO
OCYIIECTBIISITh TIOUCK, aHAJIA3, CH-
CTEeMaTH3AIMI0 ¥ WHTEPIPETAIHIO
MHPOPMAITUU PA3TNIHBIX BHJIOB U
dbopm npeacTaBICHNUS,

- CO3/1aBaTh TEKCThI B Pa3INIHBIX
dbopmarax ¢ yd4eToM Ha3HAYEHUS
uHPOpMAIUU U LEJICBOM ayIauTO-
puM, BBIOMpas  ONTUMAIBHYIO
dopMy TpencTaBiIeHUS U BU3Yya-
NHU3aIni,

- YyMeThb IUIAaHUPOBaTh U BHI-
MOJIHATh XUMHUYECKHN DJKCIIe-
puUMEHT (IpeBpallleHusi opra-
HUYECKUX BEIIECTB MPHU Harpe-
BaHUU, TOJYYCHHE JTUJICHA U
U3y4EHUE €ro CBOWCTB, Kaye-
CTBEHHBIC DPEAKIMH Ha aybJe-
THABI, KpaxMmaj, YKCYCHYIO
KHCTIOTY; JACHATypalus OEIKOB
pU HarpeBaHHH, IIBETHBIC pe-
akuuu OeJIKOB; MPOBOIUTH pe-
aKIIMd MOHHOTO OOMEHa, OIpe-
JeNIATh CpeAy BOJHBIX PacTBO-
pPOB, KauyeCTBEHHbBIE peaKIUu
Ha cynbdar-, kapOboHaT- U
XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHWUSI; peIlaTh dKCIEpHU-
MEHTaJbHBIC 3a7]a4M 10 TeMaM
"Merambl" u "Hemeraminr") B
COOTBETCTBUH C TMpaBUJIIAMH
TEXHUKA O€30MaCHOCTH TMpHU
oOpallleHuu C BeleCTBaMu U
1a00paTOPHBIM  000PYI0BAHM-
€M; TIPEJICTaBISITh PE3yJIbTATHI
XUMHUYECKOTO IKCTIEpUMEHTa B
dbopme 3ammcu ypaBHEHUU CO-
OTBETCTBYIOLIMX pEAKLUN H
dbopMynMpoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMHU-
4ecKyr0 HWH(pOpPMaIUIo, MOIy-
JaeMyl0 W3 pa3HbIX HCTOYHU-
KOB (CpeICTB MaccoBOW WH-
dbopmanuu, cety MHTEpHET M
Jpyrue);

- BJIaACTb OCHOBHBIMH MCTO-
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- OLIEHUBATh JOCTOBEPHOCTbH, Jie-
TUTUMHOCTh MH(OpMAIINH, €€ CO-
OTBETCTBUE MPABOBBHIM M MOPAJb-
HO-3THYECKHM HOPMaM;

- WCIIOJIb30BaTh CPENCTBa MHQOP-
MAIlMOHHBIX W KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTH B PEIICHUU KO-
THUTHBHBIX, KOMMYHHUKATUBHBIX 1
OpraHM3aIMOHHBIX 3a7a4 C CO-
OmoileHueM TpeOOBAaHUN HPrOHO-
MUKH, TEXHUKU 0€30MacCHOCTH, TH-
THUEHBI, peCcypcocOepekeHusl, mpa-
BOBBIX M ITHUYECKUX HOPM, HOPM
uH(OPMAIITMOHHON O€30MTaCHOCTH;
- BJIQJICTh HABBIKAMH PaclOo3HaBa-
HUS M 3aIUThl UHPOPMAIUH, WH-
dbopmarmoHHON 0€30I1acCHOCTH
JUYHOCTH;

JaMHW HAYYHOI'O ITO3HAHHA BC-
IMECTB 1 XUMHUYCCKUX SIBIICHUU

(mabmronenue, U3MEpPEHHUE,
OKCIIEPUMEHT,  MOJETUpPOBa-
HUE);

- YMEThb MpPOBOJUTH pPacUeThl
0 XMMHYECKUM (GopMysiaM U
YPaBHEHUSIM XUMHUYECKUX pe-
aKUM{ C WCIMOJIb30BaHUEM (u-
3UYECKUX BEJIMYHMH, XapakTe-
PHUBYIOIIMX BEIIECTBA C KOJIM-
YECTBEHHOM CTOPOHBI: MACCBHI,
o0bema (HOpMalbHBIE YCIIO-
BUs) ra30B, KOJIMYECTBA BELle-
CTBA; MCIOJb30BaTh CHUCTEM-
HbI€ XMMHYECKHE 3HAHUA UL
OPUHATUS PpELICHUH B KOH-
KPETHBIX JXU3HEHHBIX CHTya-
LUsIX, CBSI3aHHBIX C BELIECTBA-
MU U UX IPUMEHEHUEM

OK 04. D¢pdexTuBHO
B3aMMO/ICHCTBOBATh
U paboTaTh B KOJIJIEK-
THUBE U KOMaHJIE

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JIEJICHUIO;

-OBJIAJICHUE HaBBIKAMU Y4eOHO-
MCCIIEIOBATENbCKOM, MMPOCKTHON U
COIIMAJIbHOM JIEATEIILHOCTH;
OBiageHune yHHMBeEpPCaJIbHBIMH
KOMMYHHMKATHUBHBIMHU JIeHCTBU-
SIMH:

0) coBMeCTHas J1eATeJIbHOCTh.

- MIOHMMAaTh W HCIOJB30BaTh Ipe-
MMYIIECTBA KOMaHIAHOM U WHIU-
BUIyaJIbHOW paboOTHlI;

- IIPUHUMATh LEJIU COBMECTHOU
NEeATEeIbHOCTH, OPTraHU30BbIBATh U
KOOPAUHUPOBATh JICUCTBUS TIO €€
JOCTUKEHUIO: COCTaBJIATh IIJIaH
NEUCTBUM, pacHpedcssiTh POJIU C
y4eTOM MHEHHUA YYaCTHUKOB 00-
CYXXJIaTh pE3yJIbTaTbl COBMECTHOM
paboTHI;

- KOOPAWUHUPOBATHh M BBIMOJHATH
paboTy B YCIOBHUSIX PpeEaJbHOrO,
BUPTYaJIbHOTO W KOMOWHHUPOBAH-
HOT'O B3aMMOICHCTBUSI;

- OCYIIECTBIISITb  MO3UTHUBHOE
CTpaTernyecKkoe MOBEJCHHUE B pa3-
JUYHBIX CUTYyalUsiX, HPOSBIATDH
TBOPYECTBO M BOOOpakeHUE, ObITh

- YyMeTh IUIAaHUPOBATh U BHI-
MOJIHATh XUMHYECKHH DKCITe-
pUMEHT (IpeBpallleHusl opra-
HUYECKUX BEIIECTB MPHU Harpe-
BaHWUM, TIOJIYYCHHE JTHUJICHA U
M3Y4YEHHE €ro CBOMCTB, Kaye-
CTBEHHBIE PEaKIMU Ha albJe-
TUABI, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JIEHaTypaiusi OCJIKOB
IpU HarpeBaHUM, IBETHHIE pe-
aKIuu OEJIKOB; TIPOBOJHTH pe-
aKIIMu MOHHOTO OOMEHa, OIpe-
JENSTh CPEAy BOJIHBIX PACTBO-
pOB, KauyeCTBEHHBIC pPCaKIIUU
Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHHUS; peIIaTh DKCIIePHU-
MEHTaJIbHBIC 3a7a4H 10 TeMaM
"Metamuel" u "Hemetamiel") B
COOTBETCTBUM C TIpaBUJIAMU
TEXHUKA OE30MacHOCTH TpHU
oOpallleHnM ¢ BeIeCTBAaMU U
1ab0opaTOpHBIM  000PYI0BAHH-
eM; TIPEACTABISTh PE3yJIbTaThI
XUMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3ammucu ypaBHEHUN CO-
OTBETCTBYIOIIMX pEaKIHU U
dbopMynMpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3yJIbTAaTOB
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WHUITMATUBHBIM
OBJiiaieHNe  YHUBEPCAJIbHBIMHU
PeryJsiTUBHbIMM JeMCTBUSMHU:
') NPUHSTHE ce0 W APYIrUX JIIO-
JeH:

- IIPUHUMATh MOTHUBBI U apryMeEH-
Thl JPYTUX JIIOACH IIpU aHaAIM3e
pEe3yJbTATOB JIESITEILHOCTH;

- MMPU3HABATh CBOE MPaBO U MPABO
JIPYTHUX JIIOJIeH Ha OIUOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHU-
MaTh MUpP C MO3UIUU JPYroro ye-
JIOBEKA;

OK 07. CopeiictBo-
BaTh COXPaHEHUIO
OKpPY’Karollel Cpenpl,
pecypcocOepeKeHuIo,
IPUMEHATh  3HAHUSA
00 W3MEHEHUU Kiu-
MaTa, MPUHLHUIBI Oe-
pPEXIMBOTO  TPOU3-
BOACTBa, 3(pPeKTuB-
HO JIEWICTBOBAaTH B
YPE3BBIYAUHBIX CHUTY-
anusax

B o0Oaactu
BOCIIMTAHUA:
- c(hOpMHUPOBAHHOCTH DKOJIOTHYE-
CKOW KYJIbTYpbl, IOHUMAaHUE BIIU-
SHUS  COLMAIbHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE ITPUPOI-
HOW M COLMAJIBbHOW CpEIbl, OCO-
3HaHUE TJIO0AJTBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

- IUITAaHUPOBAHHUE U OCYILECTBIIE-
HUE JICUCTBUM B OKpYyXaroueu
cCpele Ha OCHOBE 3HAHUS LeJen
YCTOMYHBOTO Pa3BUTHS UYeJIOBEYE-
CTBa;

AKTUBHOE HEIPHUSITHE JCUCTBU,
IIPUHOCSIIUX BpEI OKPYXKaroLen
cpene;

- YMEHHE TIPOTHO3UPOBAThH HebJa-
TONIPUATHBIE 3KOJIOTUYECKUE I10-
CIECTBUSA MpeaNTPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- pacUIMpEHHUE OIbITa ACSATEIbHO-
CTH DKOJIOTMYECKOW HaIpaBJICH-
HOCTU,;

- OBJIQJICHHE HaBbIKAMH Y4eOHO-
MICCIIEIOBATENIbCKOM, MPOECKTHOU U
COIIMAJIbHOM JIEATEIILHOCTH;

IKOJOTHYECCKOTI0

- copmupoBaTh mnpeacTaBie-
HUSA: O XUMHUYECKOW COCTaBIIf-
IO  €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIU XUMHUU B
MO3HAHUU SIBJIICHUM MPUPOBIL,
B (hOPMUPOBAHUY MBILIUICHUS U
KYJIBTYpPbl JUYHOCTH, €€ (PYHK-
LMOHAJIbHOU IPaMOTHOCTH,
HEOOXOJIUMOW ISl  pelIeHUs
MPAKTUUYECKUX 3aJlad U JKOJIO-
TUYECKH OOOCHOBAHHOIO OT-
HOIIICHUSI K CBOEMY 3J0POBbBIO
Y IIPUPOJHOM CpeJiE;

- yMeThb coONIofaTh MpaBuia
IKOJIOTMYECKH  IIeecoodpas-
HOTO TIOBEICHHSI B OBITY H
TPYIOBOW JEATEIIBHOCTH B IiE-
JSIX COXPAHEHHSI CBOEro 370-
POBBbSL M OKpYXKarLIEH IIpHU-
pPOAHOW  Cpeabl; Y4YWTHIBATH
OMNACHOCTb BO3JCHUCTBUS Ha
JKUBBIC OpPraHU3MBI OMpeje-
JICHHBIX  BEILECTB, TOHUMAs
CMBICTT TIOKa3aTesis Mpeelib-
HOW JONYCTUMOW KOHIIEHTpa-
105051

[To mucrumnamHe « XUMUSD» MPETYCMOTPEHO BBITIOTHEHNE 00YUYaIOIIUMUCS WHIUBU-
IyallbHOTO TIPOEKTa, MPEICTaBIIAIONIETO c000i 0coOyio (opMy OpraHU3alMHU €ro Jes-
TeIbHOCTH. HAMBUYaTbHBIN MPOEKT BBITOIHSIETCS 00yYarouuMcs CaMOCTOSTEIbHO 0T
PYKOBOJICTBOM IPENOAABATENS 10 BEHIOPAHHOHN TEME.

Pe3ynbpTaThl BHINMOTHEHUS! MHANBUAYATBLHOTO IPOEKTA JTOJKHBI OTPaXkKaTh:

v’ c(OPMUPOBAHHOCTh HABBIKOB KOMMYHHKATHBHOM, yd4eGHO-HMCCIIEI0BATENBCKOM
NEeSATENBHOCTU, KPUTUYECKOTO MBIIILIICHUS;

v/ CIOCOOHOCTh K MHHOBAIIMOHHOM, aHAMTHYECKON, TBOPUECKON, HHTEIIEKTYahb-
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HOM JIeSITEIbHOCTH;
v’ cpOpMHUPOBAHHOCTH HABBIKOB MPOEKTHOMN JEATEILHOCTH, & TAKIKE CAMOCTOSATEb-
HOTO NIPUMEHEHUs NPUOOPETEHHBIX 3HAHUN M CIIOCOOOB AEMCTBUI NPU PELICHUM pa3iny-
HBIX 33J1a4, UCIOJb3Ys 3HAaHUS NUCLUIUINHBI;
v CIOCOGHOCTh MOCTAHOBKHU e W (HOPMYJIHPOBAHMS TUIIOTE3BI HCCIICIOBAHMS,
IUTaHUPOBAaHUA PabOTHI, OTOOpA U MHTEPIPETALUN HEOOXOAUMON MHPOPMAIH, CTPYKTY-
pPUpPOBaHUS apryMEHTAllUM PE3yJbTaTOB HMCCIEAOBAHUSA HAa OCHOBE COOpPAaHHBIX JAHHBIX,
[IPE3EHTALUU PE3YJIbTATOB.
MHauBrUyallbHBIA TIPOEKT BBIMOJIHSETCS OOydaromuMcess Ha | Kypce B paMmkax
y4eOHOT0 BPEMEHH, CHEIHATbHO OTBEACHHOTO YUYeOHBIM IJIAHOM, U JOJDKEH OBITh Mpe-
CTaBJIEH B BUJIE 3aBEPUIEHHOI0 Y4EOHOTO HCCIIEJOBAHUS.
1.3. Ilepeyens KoMmeTeHI U ¢ yKa3aHHeM 3TanoB X GopMUpPOBaHMA B NPO-
ecce 0CBOCHM IUCHUIINHBI

Koo Imanuvt hopmuposanus KomnemeHyuil
Komne- Pazoen 1. Ocnosvl cmpoenus eeuiecmea
meHyuu Tema 1.1. Tema 1.2.
CtpoeHne aTOMOB XUMUYECKUX dJieMeH- | [lepuoandeckuil 3akoH u Tabiuia
TOB U IPUPOJIAa XUMUUECKOU CBSA3U JI.N. MenneneeBa
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komne- Pazoen 2. Xumuueckue peaxuuu
menyuu | Tema 2.1. Tunel xumu- | Tema 2.2. Dnektponutu- | Kontposbhas padora 1
YECKUX PeaAKIUM yecKasi JUCCOIUaIUs U
MOHHBIM 0OOMEH
OK 01 + + +
OK 02 - - -
OK 04 - + +
OK 07 - - -
Koo Imanst popmuposanus KomnemeHyu
KOMne- Pazoden 3. Cmpoenue u c60iicmea Heop2aHu4ecKux 6euiecmae
menyuu Tema 3.1. Tema 3.2. Tema 3.3. KonTtpoasHas padora 2
Knaccuduka- dusuko- Nnentuduxa-
11sl, HOMEH- XUMUYECKUE | LUl HEOPTaHU-
KJIaTypa u CBOMCTBa He- YECKUX Be-
CTPOCHHE He- opraHuye- IIECTB
OpraHUYECKUX CKHX Be-
BEIIIECTB. IIECTB
OK 01 + + + +
OK 02 + + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyuil
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Komne- Pa3zoen 4.Cmpoenue u ceolicmea opzanu4ecKux euiecmae
menyuu Tema 4.1. Tema 4.2. Tema 4.3. Koutposnbhas pabora 3
Knaccuduxka- CgoiicTBa Nnentuduka-
1Us1, CTPOCHUE opraHuye- | IUs OpraHuye-
U HOMEHKJIaTy- CKHX Be- CKUX BEIIECTB,
pa opraHuye- HIECTB UX 3HAYCHUE U
CKHX BEIIECTB NPUMEHECHUE B
OBITOBOM U
MIPOU3BO/I-
CTBEHHOMH Jed-
TEJbHOCTH Ye-
JIOBEKa
OK 01 + + + +
OK 02 - + + +
OK 04 - - + +
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHyui
Kkomne- | Pa3zoen 5. Kunemuueckue u mepmoounamuueckue 3aKOHOMEPHOCHU RPOme-
menyuu KAHUA XUMUYECKUX PeaKyuil
CKOpOCTh XUMUYECKHUX PEAKIIUIA.
XUMHUYECKOE PaBHOBECHUE
OK 01 +
OK 02 +
OK 04 -
OK 07 -
Koo Imanwl hopmuposanus KomnemeHyui
Komne- Pazoen 6.Pacmeopot
meHyuu Tema 6.1. IlonsTue o pactBopax Tema 6.2. MccnenoBanue CBOMCTB
pacTBOpPOB
OK 01 + +
OK 02 + +
OK 04 - +
OK 07 + -
Koo Imanwl hopmuposanus KomnemeHyuil
komne- | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooepircanue npuKkiao-
meHuuu H020 M0OOY]151)
Pazoen 7. Xumusn 6 6bimy u npou3z800CmeeHHOI 0eameIbHOCHU 4el108eKa
Xumust B OBITY U IPOU3BOJICTBEHHOM ESITEILHOCTH YEJIOBEKA
OK 01 +
OK 02 +
OK 04 +
OK 07 +

Pasnen 2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH NIPOrpaMMbl
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OO6meoOpa3oBaTeibHas NUCIMIUIMHA «XUMUS» SBISETCS 00S3aTE€IHHOM YaCThIO
00111e00pa30BaTENbHOTO IIMKIa 00pa30BaTeNbHON Mporpammbl B cooTBeTcTBUU ¢ PI'OC
CIIO no npodeccun 15.01.05 Cpapmuk (pydHOM M YACTUYHO MEXaHU3UPOBAHHOW CBAPKH
(mamnmaBku). M3ydyeHne XuUMHM Kak Haykd (GOPMHpPYET y CTYACHTOB XHMHYCCKOM
COCTABJIAIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MHpPa KaK OCHOBBI MPHUHSTUS PEIICHUN B
KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO MOBEICHUS B MIPUPOTHON
cpene, GopMHUpYET MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKUX MPOIIECCOB U
SABJICHUM B OKPY’KaIOIIEH cpeje, LEJIOCTHONM HayyHOM KapTHHBI MUpPA, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

B meToanueckoM IiaHe TUCHUIUIMHA « XUMUS» OMUPAECTCS Ha 3HAHUSI, TOJIyYEHHBIE
MIPU M3YYEHUH MIKOJHLHOTO Kypca XMMHUU OCHOBHOTO 001IIer0 00pa3oBaHMsl, B3aUMOCBSI3aH
C JNUCUUIUTMHAMU 001e00pa30BaTebHOTO IMKJIA Kak: (u3uka, Ouoisorus, reorpadus,
OCHOBBI 0€30IMaCHOCTH >KU3HeAesTeNbHOCTH. OO1eodpa3oBarenbHas AUCHUILUIMHA «XH-
MU SIBJISETCSI OCHOBOM TEXHHKU U MMEET MEXIUCUHUILTMHAPHYIO CBsI3b C oluienpodec-
CUOHAJIBHBIMU JIUCUHUIUIMHAMU U MPO(ECCUOHATBHBIMU MOJIYJISIMU TTPO(ECCHOHATEHOTO
nukia. OCBOEHUE NUCHUIUIMHBI «XUMHUSD» HE0O0XoIuMa oOydaromemMycs sl U3ydeHHUs
obmenpodeccuonanbHbIX auciuiuInH: «OI1.03. OcHoBbl MarepuanoBeaeHus», «OI1.04.
Jlonyckn u TexHuyeckue mamepeHus», «OI1.06. be3onacHOCTh KU3HEAESITEILHOCTU» U
MexaucuumnHapHeix  Kypco: MJIK.01.01. OCHOBBI TEXHOJIOTHM CBapKd U CBAPOYHOE
000pynoBaHuE».

Paznen 3. O0beM QUCHMILIMHBI ¢ YKAa3aHUEM KOJUYECTBA aKaJeMHYeCKHUX 4a-
COB, BbI/IeJIEHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroniuxcs ¢ npenojaBarejeM (1o Bu-
AaM Y4eOHbIX 3aHATHII), HA CAMOCTOSATEJIbHYI0 PadoTy o0yuaroumuxcs u popmy mnpo-
MEKYTOUYHOM aTTeCTALMH

O0beM yueOHOro npeaMeTa B akaJIeMUUECKUX 4acaX COCTABIISCT ................ — 108 vacoB
KonmuecTBo akaieMUIeCKUX 4acoOB, BBIICIICHHBIX HA KOHTAKTHYFO
paboTy oOydJaromuxcs ¢ mpernoaBaTesieM (10 BUAaM YIeOHBIX 3aHATHH ),

O 0T 2031 - (4 N — 72 4.
138 V0V 0 07 (oha (CHN) (<) 0 11 1 SR —32u.
TIPAKTAYUCCKUE BAHATHS . uuvvveeennteeeeeanneeeeeaneeeannsaeeeeannsennns —30 u.
TTAOOPATOPHBIC BAHITHST « . v vt enereennneeeennaeennseeeaneeeanseeeaneeennneeenes —10 u.

dopma IMPOMEKYTOYHOU aTTECTALINU:
2 cemecTtp — nuddepeHITUPOBAHHBIN 3aUeT
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Paszpnen 4. Conep:xanue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM € YKa3aHUeM

YEeCKHX YaC0B 1 BUA0B y‘leﬁHbIX 3aHATHH.

OTBECJICHHOI'0 Ha

HHUX KOJIH4YeCTBa aKaaeMHU-

Ne
n/n

Tema oucuyu-
HIUHbBL

Cooepoicanue yueonozo mamepuana (0cnogHoe u npogec-
CUOHAILHO - OPUECHMUPOBAHHOE)

Bcezo
akaoemu-
yecKux
uacoe

B m.u:

Jek-
uuu

npax-
muuye-
cKue
3aHA-
musn

aabo-
pamop-
Hble
3ana-
mus

KoH-
cye

uuu

camo-
cmos-
menvHan
paboma

Dopma meKy-
uyezo0 KOHmpOons
ycneeaemocmu

Paznen 1. OcHOBBI CTPOEHUSA BellecTBa

1.

Tema 1.1. Ctpoe-
HHME aTOMOB XH-
MHUYECKHUX dJIe-
MEHTOB U IPUPO-
J1a XUMHYECKON
CBSI3H

OcnosHroe codepoicanue

CoBpemeHHasi Mojenb CTpoeHUs: aToMa. CHMBOIHYECKHUMA
SI3BIK XVUMHH. XAMWYECKUHA dJIEMEHT. DJNEeKTPOHHAs KOH(DH-
rypauust aroma. Knaccupukanus XMMHUYECKHUX 3JIEMEHTOB
(s-, p-, d-asmementsr). BaneHTHBIE 3IEeKTPOHBI. BaneHT-
HOCTb. OJIEKTPOHHAs MPHUPOJAa XUMHUYECKOW CBSI3U. DJeK-
TPOOTPUIIATENNFHOCTh. BUABI XWMHYECKOW CBSI3M (KOBa-
JICHTHAs!, NOHHAsI, METAJUINYECKas, BOAOPOIHAS) U CIIOCOOBI
ee o0pa3oBaHusl.

HpaKmull€CKu€ 3AHAMUA

Pewienue 3ananuii Ha UCIOJIB30BAHUE XUMUYECKOH CUMBO-
JIMKA Y Ha3BaHU COEIMHEHUH MO HOMEHKIIATYPE MEXIY-
HAapOJHOTO CO03a TEOPETUYECKON U MPUKIATHOW XUMHHU U
TPUBUAJIBHBIX HAa3BaHUW AJI1 COCTABICHUS XHUMH YECKUX
(hopMyIT IBYyXaTOMHBIX COCTUHEHHI (OKCHUIOB, CYIb(PHUIOB,
THUAPUIOB U T.II.) U APYTUX HEOPTaHUYECKHX COEAMHEHUI
OTZIEJBHBIX KIJIACCOB.

[IpakTuueckue 3anaHusg Ha YCTAHOBJICHHUE CBSI3U MEXAY
CTPOCHHUEM aTOMOB XMMHUYCCKUX 3JICMCHTOB U IICPUOJUYUC-
CKMM H3MEHEHHEM CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
COEIMHEHUM B COOTBETCTBUHU C MoyiokeHueMm llepuogmue-
CKOM CUCTEMBI.

Tect

3amaum Ha co-
CTaBJICHHE XU-
MUYecKuX ¢op-
MYIL.

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

OcHoBHOE CoI€CpKaHue

IIpakTH4eckue 3aHATHS

[Tepuonnueckas cucrema xumuueckux 3nemeHTon J. 1.
MenpneneeBa. ®usznueckuii cmbica [leproandeckoro 3aKkoHa
J.1. Menneneera. 3aKOHOMEPHOCTH U3MECHECHIS CBOMCTB
XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX H
CJIOKHBIX BEIICCTB B COOTBETCTBHUU C ITOJIOKCHUEM XHMU-
yeckoro aeMeHTa B [lepuonnueckoit cucreme. MupoBos-
3peHYECKOe M HaydHOe 3HaueHue [leprnonnyaeckoro 3akoHa

[IpaxTuko-
OpPUEHTHPOBAH-
HBIE TEOpeTHYE-
CKHE 3aJJaHMs.
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I.1. Menneneera. [Iporaossr /.M. MenzaemneeBa. OTKpHI-
TH€ HOBBIX XMMHYECKUX DIIEMEHTOB.

Petrenre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3a/IaHUH Ha XapaKTepU3alui0 XUMHUUYECKUX JIEMEHTOB
«Mertamdeckue / HeMETAIUIMIECKUE CBOMCTBA, DJICKTPO-
OTPHUIATETFHOCTh XUMHUIECKHUX 3JIEMEHTOB B COOTBETCTBUH
C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B MEPUOIU-
YeCKOU cucTeMe XuMmuaeckux 3nmemMenToB .M. Menaenee-
Ba»

Paszgen 2. XuMudeckne

DEeaAKIHA

10

3.

Tema 2.1. Tunsl
XUMHYICCKUX pe-
Ak

OcHOBHOe coiep:kaHHNe

TeopeTuueckoe o0yueHue

Knaccudukanys 1 TUIbI XUMUYIECKUX PEaKLUi ¢ ydacTHEM
HEOpraHnyeckux BemecTB. COCTaBlICEHUE yPaBHEHUM peak-
LU COeMHEHUS, Pa3NIOKECHUS, 3aMelIeHUs, OOMEHa, B T.U.
peaxuii TOpeHus, OKUCIICHUS-BOCCTAaHOBIICHHUSL.
VYpaBHEHHS OKHCIECHUS-BOCCTaHOBJICHUS. CTENEHb OKHCIIE-
Hus. OkuciuTens U BoccTaHoBUTeNb. CocTaBlleHHE U ypaB-
HHUBAaHHUEC OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MeE-
TOZIOM BJIEKTPOHHOTO OanaHnca. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEAKLIMH B IPUPOAE, IPON3BOICTBECH-
HBIX IMpoHecCax U JXU3HCACATCIIbHOCTH OPraHu3MOB

3amauu Ha co-
CTaBJICHHE
YpaBHEHUH pe-
aKIINi:

IIpakTHYeckue 3aHATHS

KonnuectBennsie oTHomeHnss B XUMUU. OCHOBHBIE KOJIH-
YECTBEHHbIE 3aKOHBI B XMMHH W PacCUeThl MO ypaBHEHUSIM
XMMUYECKUX peakuuil. Mosib KaK eJUHHLA KOJINYeCTBa Be-
niecta. MoJsipHas Macca. 3aKOHBI COXPAHEHUsl MacChl U
sHepruu. 3akoH ABorajapo. MomspHbli 00beM razoB. OT-
HOCUTENbHAs IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHUSIM
XMMUYECKUX PEaKUUH C HCIOJIb30BaHMEM MacChl, 00beMa
(HOpMaJTbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

Samauu

Tema 2.2. Dek-
TPOJIUTUYECKAS
JHUCCOLMAUs U
MOHHBIN 00OMeH

OcHoBHOE COACPKaHUC

TeopeTnyeckoe o0y4enune

Teopust AMEKTPOIUTHICCKON aucconanud. MoHbBI. Diek-
TPOJUTHI, HEIIEKTPOIUTHL. Peakiuu monHoro oomeHa. Co-
CTaBJICHUE pEeaKIMii MOHHOTO OOMEHA IyTEM COCTaBIICHUS
UX TIOJHBIX U COKPAIIEHHBIX MOHHBIX yYpaBHeHUM. Kuciot-
HO-OCHOBHBIE PEAKLMU. 33JaHUs HA COCTABJICHUE HOHHBIX
peakIiuit

3agaHus Ha co-
CTaBJICHUE pe-
aKIAi.

JlaGopaTopHble 3aHATHSA

JlabopatopHas padota “Tunbl XUMHYECKHX pEaKIui’”.

I/ICCJ'IC,Z[OBEIHI/IC THIIOB (HO COCTAaBY M KOJHUYCCTBY UCXOJHBIX

. JJaboparopHas
pabora
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1 00pa3yIONNXCs BEMICCTB) U MPU3HAKOB XUMHUUIECKUX Pe-
akmwid. [IpoBeenne peaknuii FOHHOTO 0OMEHa, oTpeee-
HUE Cpeibl BOJHBIX PACTBOPOB. 3a/laHUS HA COCTABIICHUC
VMOHHBIX PEAKIIHi

KonTpoabHasn
padora 1

CTpOCHI/Ie BCIIECTBA U XUMHUYCCKUE p€aKINU

KonTponbHas
pabora

Pasnes 3.CTpoenne u cBOWCTBa HEOPTraHNYECKHUX BelleCTB

16

6.

Tema 3.1. Knac-
cuuKanms, Ho-
MEHKJIATYpa U
CTPOCHHE HEOP-
TaHUYeCKUX Be-
IEeCTB

OcHOBHOe coiep:kaHHNe

TeopeTuueckoe o0yueHue

[Ipeamet Heopranndeckoit xumun. Kitaccudukarms Heop-
raamdeckux BemecTB. [IpocTrie u cioxHble BemecTBa. Oc-
HOBHBIE KJIACChI CJIOXHBIX BEHIECTB (OKCHIbI, THIAPOKCUIBI,
KHCIIOTHI, COJTN). B3anmMOCBsA3b HEOPraHMYIECKUX BEIIECTB.
ArperatHble cOCTOSTHUS BetecTBa. Kpucrammyeckue u
amopdHsbie BemecTBa. THUTIBI KPUCTATUIMIECKUX PEIIETOK
(aToMHast, MOJIEKYJIIpHAs, HOHHAS, METAJNINYCCKas). 3aBH-
CUMOCTB (PU3NIECKIX CBOWCTB BEIIECTBA OT THUITA KPUCTAII-
JIUYECKOH pemieTKU. 3aBUCUMOCTh XUMHUYECKON aKTUBHO-
CTH BEILECTB OT BHJIa XUMUYECKON CBSA3M U THUIIA KPUCTa-
nuieckoi permerku. [Ipuamnabl MHOrO0Opa3us BelmecTB

Tect
3amaun

IIpakTHYecKkue 3aHATHS

Homenxnarypa HeopraHHUeCKHX BELIECTB: Ha3BaHHE Bellle-
CTBA UCXOJISl U3 UX XUMUYECKOH (POPMYIIBI MM COCTaBIIE-
HUE XUMUYECKOH (hOpMYIBI HCXO/IS U3 Ha3BaHUS BEIIECTBA
o mexayHapoanoit (MFOITAK) mnu TpuBnanbHON HOMEH-
KJIaType.

Pemenue npakTuueckux 3aaHui 1O Kiaccu(UKaLMM, HO-
MEHKJIAType M XUMHYECKAM (OpMyJIaM HEOPraHHYECKHX
BEIIECTB Pa3IMYHBIX KJIACCOB (YTrapHbIM ras, yrieKHCIbIH
ra3, aMMHaK, TalleHasl U3BEeCTh, HeraleHasi U3BeCTb, ITUTh-
eBas coJla W JIPYTWX): Ha3blBaTh U COCTABIATH (POPMYIIBI
XUMHYECKUX BEIIECTB, OIPENENSATh NPUHAMIEKHOCTh K
KJIaccy.

HcTounnku xuMuieckoi uHGopmanuu (CpeIcTB MacCOBOM
nHpopmaiun, cetb MaTepHeT 1 npyrue). [louck uapopMa-
UM 110 HAa3BaHUSAM, HICHTU(DHUKATOPAM, CTPYKTYPHBIM

¢dhopmynam

[IpakTuueckue
3aJaHus

Tema 3.2. duzu-
KO-XUMHUYECKHE
CBOICTBa HEOpra-
HUYECKHX Be-
LIECTB

OcHoBHOE COoICpPKaHue

TeopeTrnyeckoe o0y4enune

Mertamnel. OOmiye Qu3MUecKue W XUMHUYECKHE CBOWCTBA
MeTauioB. CrocoObl mosiyyeHus. 3HAaYCHHE METaJUIOB M
HEMETAJUIOB B NMPHUPOJIE M JKU3HEJCATSIIbHOCTH YeJI0BeKa 1

Tect

3anmanus Ha co-
CTaBIJIEHUE
YpaBHEHUH XHU-
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oprann3MoB. Kopposust MeTamioB: BUIBI KOPPO3UH, CIIOCO-
OBl 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramner. O0umue gusndeckne U XUMAYECKUE CBOHCTBA
HeMeTa/uIoB. TunuyHble cBoiicTBa HemetauioB IV— VII
rpymm. Kiaccudukanus 1 HOMEHKIIaTypa COSTUHEHUH He-
MeTaiioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
XuUMHUYECKUE CBOHCTBA OCHOBHBIX KJIaCCOB HEOpraHHYe-
CKHX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT, COJIEH 1
Ip.). 3aKOHOMEPHOCTH B N3MECHEHHUH CBOMCTB MPOCTHIX Be-
IIECTB, BOJOPOJHBIX COCTUHCHUH, BHICIIIMX OKCHJIOB U TH/I-
POKCHJIOB

MHYECKHX PEaK-
05051

IIpakTHyeckne 3aHATUA

CocraBneHue ypaBHCHUN XUMHUECKUX PEAKIUNA C yUacTHEM
MIPOCTHIX W CIIOKHBIX HEOPTaHUYECKHUX BEIECTB: METAJIOB
M HEMETAIUIOB;, OKCHIOB METaJUIOB, HEMETAIIOB B aMdo-
TEPHBIX 3JICMCHTOB; HCOPraHNM4Y€CKUX KUCIIOT, OCHOBaHUH U
aM(OTEepHBIX THIPOKCHUIOB, HEOPTaHWYECKUX COJeH, Xa-
PaKTEpU3YIOIIUX UX CBOMCTBA.

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX
3aJlaHUil Ha CBOMCTBA, COCTaB, IMOJIyueHHE M Oe30macHoe
WCTIONIb30BAaHNE BAXKHEHIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY M PAKTUYECKON JCATEILHOCTH YeJIOBEKa

ITpaktuxo-
OpPUEHTHPOBAH-
HBIE TEOPETHYE-
CKHE 3a/IaHUs

Tewma 3.3. Unen-
TrdUKAAS HEOP-
TaHNYECKUX Be-
IIECTB

OcHoBHOE CoI€pPKaHue

JlaGopaTopHble 3aHATUSA

JlaGoparopHas paborta «MaeHTUdHUKaLNS HEOPraHMUECKHX
BEIIECTBY.

Pemenne sKcriepuMEHTANbHBIX 3aad 10 XHUMHYECKUM
CBONCTBaM METaJIOB U HEMETAJLJIOB, I10 PACIO3HABAHUIO U
MTOJIyYEHUIO COEJUHEHNI METAJUIOB U HEMETAJIJIOB.
Wnentndukanms HEOPraHUIECKUX BEIIECTB C MCIIOIb30Ba-
HUEM WX (U3NKO-XUMHUECKUX CBOMCTB, XapaKTEPHBIX Ka-
YECTBEHHBIX peakiMid. KadecTBeHHBIE peakiuy Ha CyJb-
¢aTt-, kapOboHAaT- U XIJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI

Jlaboparopras
pabora

Kontpoabnas
pabora 2

CBolicTBa HEOPTAaHUUYECKHUX BEIICCTB

KoHntposbHas
pabora

Hroro 3a 1 cemectp

32

14

14

o

Pasnes 4. CTpoeHnne u CBOHCTBA OPraHMYECKUX BellleCTB

24

12

o

10.

Tema 4.1. Knac-
cuduxanms,

CTPOEHUE U HO-
MEHKJIATypa oOp-
TaHWMYECKUX Be-

OcHoBHOE COoICpPKaHue

Teopernyeckoe o0y4eHune

IlosBaeHME M pasBUTUEC OpFaHI/I‘IeCKOﬁ XWMHUHU KaK HayKH.
HpeL[MCT OpFaHH‘IeCKOf/i XUMHUU. MecTo U 3HaYeHHE opra-
HUYECKON XMMHH B CHCTEME €CTECTBEHHBIX HayK.

3amanns Ha co-
CTaBJIEHUE

dhopmy.
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IIECTB

XHMHYECKOe CTPOEHHUE KaK MOPAJOK COCIUHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIOXKE-
HUS TEOPUHM XUMUYECKOTO CTPOEHUSI OPraHUYEeCKUX COEOu-
HeHuil A.M. BytnepoBa. YriepoaHslii ckeneT opraHude-
CKOM MOJIEKYJIbl. 3aBUCMOCTh CBOMCTB BEILECTB OT XUMHU-
YECKOT'O CTPOCHMSI MOJIEKYIL. MI30Mepus 1 H30MEPBI.
[NonsTne o pyHkuroHanbHOI rpymme. Pagukan. [IpuHiume
KJIacCU(UKAIINN OPTaHWYECKUX CoenuHeHmiH. MexayHa-
poIHas HOMEHKJIaTypa W NPUHLHIB HOMEHKIATYphl Opra-
HUYecKkux coenuHeHuid. [loHsTHe 00 a30TComepKaIIUX CO-
CIMHEHUSX, OMOJIOTMYEeCKN aKTHBHBIX BEIECTBax (yrieBo-
nax, )Kupax, OenKax U Ap.), BBICOKOMOJIEKYJIIPHBIX COEIH-
HEeHHUAX (MOHOMED, ONIUMED, CTPYKTYPHOE 3BEHO)

HpaKanecKne 3aHATUSA

Homenknarypa opraHuyeckux COEOMUHEHHHA OTAEIBHBIX
KJIacCOB (HACBHIIIEHHbIE, HEHACHIIIEHHBIE U apOMaTHYeCKUe
YIIEBOAOPONBI, CHMPTHI, (EHOJBI, aNnbAETHUABI, KETOHHI,
KapOOHOBBIE KUCIOTHI 1 jp.) CocTaBieHHe MOIHBIX U CO-
KpallleHHBIX CTPYKTYPHBIX (JOPMYJT OPraHUYECKUX BEIIECTB
OTACIIBbHBIX KJIACCOB, MCIIOJIB3Ys UX Ha3BaHUA 11O CUCTCMa-
TUYECKOW W TPUBHAILHOW HOMEHKIAType (ITHJIEH, alleTH-
JIeH, TIUUepuH, QeHol, GopMalbaerul, YKCycHas: KHCIoTa,
mmiuH). Pacdersr mpocteiimiedi popMynbl OpraHu4ecKoi
MOJIEKYJIbI, UCXO/I 3 3JIEMEHTHOr0 cocTana (B %)

3agaun

11.

Tema 4.2. Csoii-
CTBa OpraHuye-
CKHMX COEIMHEHHUN

OcHOBHOe coiep:kaHHe

12

TeopeTquCRoe oﬁyqe}me

DU3HKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIUHEHUN
OTJENBHBIX KJIAacCOB (OCOOCHHOCTH KJACCU(PHUKAIMU U HO-
MEHKJIaTypbl BHYTPH KJIacca; FOMOJOIMYECKHH psan U 00-
mas ¢popmyna; U3oMepus; QU3NUECKHe CBOWCTBA; XUMUYE-
CKHE CBOWCTBA; CIIOCOOKI MOTYUYEHUS):

— TpedeNbHbIE YIIEBOAOPOAbI (aJKaHbl M IHKIOAIKAHBI).
I'openne MeTaHa Kak OAMH U3 OCHOBHBIX HICTOYHUKOB TeIlIa
B TIPOMBINIIEHHOCTH U OBbITy. CBOWCTBA MPHUPOIHBIX yTJIe-
BOJOPOJIOB, HAXOXAECHNUE B NMPHUPOJE U NMPUMEHEHHE ajKa-
HOB;

— HCNIPECIACIIbHBIC (aJIKeHI)I, AJIKUHBbI 1 aHKaJII/IeHBI) " apomMa-
TUYECKHE YTIEBOJOPObl. ['OpeHne arernsieHa Kak UCTOY-
HUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJI CBAPKH U PE3KU
METaJIJIOB

— KHUCJIOPOJICOAEPIKAINE COSTUHEHUS (CIIUPTHI U (HEHOJIHI,
KapOOHOBBIE KUCIIOTHI M 3(UPHI, aJbIETUIbl U KETOHBI, )KH-

3a;aHus Ha co-
CTaBJICHHE
YpaBHEHUH XHU-
MHYECKHUX PEaK-
i

3agaHus Ha co-
CTaBJICHHC
YpaBHEHUH XHU-
MHUYECKHUX PEaK-
LU.
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peL, yrieBozsl). [IpakTudeckoe mpuMeHeHHE STHICHTIHKO-
ns, rounepuHa, (enona. [lpumeHeHwe Qopmaiblieruaa,
areTaBACTH/Ia, YKCYCHOW KUCIIOTHL. MBUIa KaK COJH BBIC-
X KapOOHOBBIX KUCIOT. MOFOIIUE CBOMCTBA MbLIa

— a30TcoJepXKaIlrie COeTUHEHHSI (AMUHBI 1 aMHHOKHCIOTBI,
Oenkn). BBICOKOMONEKYISpHBIE COETWHEHHs (CHHTETHYe-
CKHe M OHOJIOTMYCCKU-aKTHBHEIC). MoOHOMEp, NOJIUMeED,
CTpYKTypHOE 3BeHO. [lommmMepu3amus >TiieHa KaKk OCHOB-
HOE HaIlpaBIIEHUE €TO NCTIOIH30BAHMS.

I'eHernyeckasi CBsI3b MEXIY KJIacCaMH OPraHUYECKUX CO-
€JIMHEHUI

IIpakTHyeckne 3aHATUA

CBoliCTBa OPraHNYECKUX COCIUHEHUH OTAEIBHBIX KJIacCOB
(TpuBMaNbHAs W MEXIyHAapOAHAS HOMEHKJIATypa, XUMHJe-
CKH€ CBOWCTBa, CIIOCOOBI MONYYEHHs): Mpe/ebHbIe (alka-
HBl U IUKJIOAJKAHbI), HETpeleNbHbIC (aJKEHBI, aKUHBI H
aNKaJMeHBbl) U apOMATUYECKHE YTIIEBOAOPOIbI, CIUPTH U
(heHONBI, KapOOHOBBIE KHCIOTHI M J(UPHI, adbACTHUIB U
KETOHBI, aMHHBI U aMHUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
coeauHeHHs. 3a/laHusl Ha COCTaBJIEHUE YpaBHEHUHM XUMHUUe-
CKHX PEaKIHii C yJ4aCcTHEeM OPTaHMYECKHUX BEIIeCTB Ha OC-
HOBAaHHMHU X COCTAaBA U CTPOEHUS

CocraBneHue cxeMm peaknui (B TOM YUCHE 1O MPeaI0KeH-
HBIM [[ENIOYKaM TIPEBPAICHHIA), XapaKTePU3YIOIINX XHUMH-
YECKHE CBOWCTBA OPTraHUYECKHX COEAMHEHUH OTHEIBHBIX
KJIaCCOB, CIOCOOBI MX MOJYYEHUS W Ha3BaHHE OpraHuye-
CKUX COEJIMHEHUW N0 TPUBUAIBHON WM MEXIYHApOIHOU
CUCTeMAaTH4YeCKOH HOMEHKJIAType.

Pemrenne mpakTUKO-OPHEHTHPOBAHHBIX ~ TEOPETHUECKHX
3aJ]aHUi Ha CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIIEIb-
HBIX KJIACCOB

[IpakTnueckas
pabora:

JlaGopaTopHoe 3aHsiTHE

Jlaboparopras paborta “IIpeBpareHus: OpraHMYECKUX Be-
IIECTB ITPH HarpeBaHUU .

[lony4yenue sTHIEHA W U3yYEHUE €ro CBOMCTB. Moaenupo-
BaHUE MOJIEKYJl M XMMHUYECKHX MpPEBpaIleHUI Ha mpuMepe
9TaHa, DTHIICHA, alleTHIICHA U JIp.

Jlaboparopnas
pabora

12.

Tewma 4.3. Unen-
TU(UKAHS Opra-
HUYECKUX Be-
IIECTB, X 3HaYe-
HUE U TIpUMEHe-

OcHoBHOE CoACpPKaHuC

Teopenmec:coe oﬁyqelme

Buooprannueckue coenmnenus. [lpuveneHue u OuosorH-
Yyeckasi poyib yrieBojoB. OKWCIEHHE YTIeBOJOB — HCTOY-
HUK JHEPTUU XUBBIX OpraHn3MoB. OOIacTH IpHUMEHEHUs

IIpaktuxo-
OpHUEHTHPOBAH-
HBIE 33JaHUs 110
COCTaBJICHHIO
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HHE B OBITOBOM U
MIPOM3BOICTBCH-
HOH JIesITeNLHO-
CTH YeJIOBEKa

aMHHOKHCIOT. [IpeBpaiennss OSJIKOB MUIIA B OpraHU3ME.
Buonoruueckue ¢GyHkiuu OeiakoB. Buonorndeckue QyHk-
UK KUPOB. POJIb OpraHU4ecKod XUMHUHM B PEIICHUU IMPO-
0JeM MuUIIeBOH 6€30MacHOCTH

Ponp opranmdeckoli XMMUH B PEIICHUH MPoOJIeM dHepre-
THYECKOW O€30MaCHOCTH, B Pa3BUTHH MEJIMIIMHBI, CO3JIaHUU
HOBBIX MAaTEepPHAJIOB, HOBBIX MCTOYHHKOB DHEPTUH (AIbTEp-
HATHBHBIC MCTOYHUKU dHepruu). OmacHOCTh BO3JCHCTBUS
Ha JKUBbIE OPTaHU3MBbl OPTaHHYECKUX BEIIECTB OTACITBHBIX
KJIaCCOB (YTJIEBOAOPOIbI, CIIUPTHI, (PEHOBI, XJIOpOpraHnuye-
CKHE TPOM3BOHBIC, aJIbACTUIBI U JIP.), CMBICI ITOKa3aTeIs
MpeJIeNTbHO JIOMYCTUMON KOHIICHTPAITUH

XUMHYECKAX
peaxuun

JlaGopaTopHoe 3aHsITHE

Jlaboparopras pabota: “VnmeHTHUKAINS OPraHUYECKUX
COEIMHEHUU OTAEIbHBIX KJIACCOB™

Wnentndukanuss OpraHMYECKHX COCIUHEHUH OTAEIBbHBIX
KJIacCOB (Ha TpHWIMEpe albICeTHUAOB, Kpaxmaja, YKCyCHOM
KHCIIOTHI, O€NKOB M T.I.) C HCIOJB30BAaHHEM HX (DHU3HUKO-
XUMHUYECKUX CBOMCTB M XapaKTEepPHBIX Ka4eCTBEHHBIX peak-
nui. Jlenatyparust Oenka npu HarpeBanuu. L[BeTHbIe peak-
nuu O0enkoB. BO3HWKHOBEHHE aHAJINUTHYECKOTO CHTHANA C
TOYKH 3pEHHS XUMHYECKHX MPOIECCOB IMPH MNPOTEKAHUU
KQueCTBECHHOW PEaKIMH, MO3BOJISIONICH HICHTUPUIIUPO-
BaTh NPEJUIOKEHHBIE OPraHUYECKHE BENIECTBA

JlaboparopHas
pabota

13.

Koutpoabnas
paborta 3

CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB

KontponbHas
pabora

Pa3nen 5. Kunernuecku
XHMHYECKHMX peaKuuii

€ U TCPMOAMHAMHUYECCKHUEC 3AKOHOMEPHOCTHU IPOTEKAHUSA

14.

Tema 5.1. Cxo-
pPOCTh XUMUYE-
CKMX PEaKLUH.
XuMHYecKoe
paBHOBeCHE

OcHoOBHOe coiep:kaHHe

TeopeTquCRoe oﬁyqe}me

CKOpOCTh peakiliy, €e 3aBUCHMOCTh OT Pa3iIHYHbIX (aKTo-
POB: IPUPOABI PEearnpyoNX BEMIECTB, KOHIIEHTPALUN Pe-
arupymroluX BELIECTB, TEMIEPAaTyphl U IUIOMAAN PEaKIH-
OHHOU TIOBEPXHOCTH. TerioBble 3(PQPEKTHl XUMUYESCKUX
peakiuii. DK30- ¥ S3HAOTEPMHUUECKHE, PEAKITHH.
OOpatuMocTh peakiuii. XUMHYECKOEe PAaBHOBECHE M €r0
CMELIEHHE TOJ] ICHCTBUEM PA3IMUHBIX (PaKTOPOB (KOHLIEH-
Tpalusi peareHTOB WM MPOAYKTOB pEaKlWH, aBJICHHE,
TeMmIeparypa) A CO3JaHHs ONTHUMAaJbHBIX YCIOBHH MPO-
TeKkaHus xuMuueckux npoueccos. Ilpunnun Jle [aTtense

ITpaktuxo-
OpHUEHTHPOBAH-
HBIE TEOpETHYE-
CKHE 3aJJaHMs.

HpaRaneCKoe 3aHATHE

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3aZ[aHI/II71 Ha aHaJIn3

IIpaktuxo-
OpPUECHTHPOBAH-
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(hakTOpOB, BIUSIONINX HA W3MEHEHHE CKOPOCTH XUMHYe-
CKOHM peakluu, B T.4Y. C MO3UIUH 3KOJOTHYECKH LIEIeC000-
pPa3HOTO TIOBEJCHHS B OBITY M TPYIOBOW IEATEIHLHOCTH B
LETSIX COXPAHEHUsSI CBOETO 3I0POBbS U OKPYXKaIOIIEH MpH-
POZHOM Cpepbl.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNA Ha MpH-
menenne npuHnuna Jle-lllarense s HaxoXAeHUS
HaIpaBlIeHUs] CMEIEHIS PABHOBECHS XUMHUIECKON peaKkiiuu
1 aHanu3 (paKTOpOB, BIUSIONINX HA CMEIIEHHE XUMHUIECKO-
r'0 paBHOBECHUS

HBIC 3a1aHu.

Pasnes 6.PacTBopsl

15.

Tema 6.1.
[TonsTue o pac-
TBOpax

OcHoBHOe coiep:kaHne

TeopeTuueckoe o0yueHue

PacTBopenue kak Qu3MKO-XUMHYECKHi mpolecc. PacTBo-
pe1. CriocoOBI TIPUTOTOBIIEHUST PacTBOPOB. PacTBOpUMOCTD.
MaccoBast 40751 pacTBOPEHHOro BemecTBa. CMBICH MOKa3a-
Tesl TMpelNenbHO JOMyCTHMMOM KOHIEHTpaluu U €ro Hc-
MOJIb30BAHUE B OLIEHKE 3KOJIOTHYECKOH 0€30IacHOCTH.
IIpaBuna 5KOJIOTMYECKH LENECOO0Pa3HOrO IOBEICHUS B
OBITY U TPYIOBOH ESTEILHOCTH B IEIISIX COXPAHEHHUs CBOE-
r'0 3I0POBbS M OKPY>KAIOLIEH PUPOJIHOM CPEebl; ONIACHOCTH
BO3JCHCTBHS Ha JHUBBIE OPraHU3MBI OIPENCICHHBIX BE-
LIECTB.

Pemenne mnpakTHKO-OpMEHTHPOBAHHBIX pacueTHBIX 3ajia-
HUI Ha PacTBOPHI, HCIIOJIb3yEMbIE B OBITOBOM M NMPOU3BOJI-
CTBEHHOM €ATENBHOCTH YEJIOBEKA

ITpakTuko-
OpPUEHTHUPOBAH-
HBIC paCUYCTHBIC
3a/laHusl.

16.

Tema 6.2. Uccae-
JIOBaHHE CBOWCTB
pacTBOpOB

OcHoBHOE CoI€pPKaHue

JlaGopaTopHble 3aHATUSA

JlaGoparopHas paboTa «[IpuroToBiieHue paCTBOPOBY.
[IpuroToBieHne pacTBOPOB 3aJaHHON (MaccoBoOif,%) KOH-
LEeHTpaluu (C MpakTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMH)
Y OTIpe/ieJIeHNe CPe/Ibl BOJHBIX PaCTBOPOB.

Pemenune 3aa4 Ha NPUTOTOBJIEHHE PACTBOPOB

JlaboparopHsie
paboThl

17. IIpodeccrnonaibHo-

OPMCHTHUPOBAHHOE COACPIKAHUE

Paspes 7.Xumus B ObITY M NIPOM3BOICTBEHHOM JeSITEJILHOCTH YeJI0BeKa

18.

Tema 7.1. Xumus
B OBITY U IPOM3-
BOJICTBEHHOM Jie-
SITENILHOCTH Je-
JIOBEKA

OcHoBHOE CoI€CpKaHue

TeopeTnyeckoe o0y4enune

Hogelimue qocTeHuss XUMUYECKON HAYKU U XUMUYECKOU
TEXHOJOTHHU. POJIb XUMHUH B 00CCIIEUCHUH 3KOJIOTUYCCKOM,
SHEPTEeTUYECKON M MHIIEeBON 0€30MMacHOCTH, Pa3BUTHU Me-
nuriabl. [IpaBria moncka U aHaian3a XUMHYEeCKoW HHDOP-
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Maluy W3 Pa3INYHbIX HCTOYHUKOB (Hay4yHas M y4eOHO-
Hay4dHas JIUTEpaTypa, CpPeICcTBa MAaccoBOM HH(pOpMAIny,
cetb MlHTEpHET)

IIpakTH4Yeckue 3aHATHS

ITouck U aHaNM3 KEHCOB O MPUMEHEHUH XUMHUYECKUX Be-
IIECTB U TEXHOJIOTUH C y4eToM Oyayined mpogeccrHoHalb-
HOHM HESITCIIBHOCTH 10 TeMaM: BaKHEWIINE CTPOUTEIHHBIC
MaTepraibl, KOHCTPYKIIMOHHBIE MaTepUaIIbl, KPACKH, CTEK-
710, KepaMHKa, MaTepUaNbl 1751 JIEKTPOHUKY, HAHOMAaTepH-
aJbl, TEKCTUJILHBIE BOJIOKHA, UCTOUYHUKH SHEPTUH, OPraHU-
YecKue U MUHEpaIbHbIE yI0OpEeHMHsI, IEKapCTBEHHBIE BEIIle-
cTBa, OBITOBAS] XUMHSI.

3amura: [IpencraBieHue pe3yiabTaTOB pEIICHUS KEWCOB B
(hopMe MIUHH-IOKIIAIa C Ipe3eHTaIIeH

Keiic (¢ yuetom
Oymytieii mpo-
(heccrnoHaNBHOU
NEeSITEILHOCTH)

19.

JAuddepeHunpoBaHHbIi 3a4eT

Hroro 3a 2 cemectp

40

18

16

| Bcero

72
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Paspnen S. IlepeyeHb OCHOBHOI W NONOJHUTEIbHOM y4eOHOI
00X0AMMO¥ 1JIs1 0CBOCHMS IMCUMILINHBI

JUTEpaTypbl, He-

No Aemop Ha3zeanue ocnognoit | Bvixoouwvie oan- |  Konuuecmeo
n/n YueoOHoll u 00noNHU- Hble IKIEMNAAPOE 6
menbHOoU Tumepamy- ouobnuomeke
Pbl, HE00XO0UMOUL 01 JATI'YHX/aopec
0C60CHUA OUCUUNTIUHBL docmyna
l. Ocnosenas yueonaa numepamypa

1. | Tynukun E.N. Xumus. B 2 4. Yacts 1. | MockBa: U3na- | https://urait.ru/b
OOmass u HeopraHude- | TEILCTBO c0de/491662
ckag xumuda: ydeOnwk | FOpait, 2022.
st cpeadero mpodec- | — 385 c.

CHOHAJIBHOTO ~ 00pa3o-
BaHMSI.

2. | Tynukun E.N. Xumus. B 2 4. Yacts 2. | Mocksa: W3pna- | https://urait.ru/b
Opranudeckas XUMHUS: | TEILCTBO code/491663
yueOHUK s cpenuero | FOpaiir,  2022.
po¢heCCUOHAIBHOTO — 197 c.
o0pa3oBaHusl.

Il. /lononnumensnasn numepamypa
A) /lononnumenvnan yueonasa aumepamypa

3. | l'atimykosa H.IT'. Xumus B cTpomTensb- | MockBa: M3ma- | https://urait.ru/b
CTBE: y4eOHOE IOCOOHE | TEIBCTBO code/473922
st cpennero mpodec- | FOpaiir,  2021.

CHOHAJBLHOTO  0o0pa3o- | — 256 c.
BaHMSI.

4. | Huxkonsckuii A.B. Xumus: yueOHMK | | MockBa: M3na- | https://urait.ru/b
NPAKTUKYM JUIS CPEIHE- | TEIbCTBO code/471399
ro npodeccuonanwsHoro | FOpaitt, 2021.
o0pa3oBaHUsl. — 507 c.

b) Oguuyuanvuvie uzoanusn: coOOpHuKU 3aKOHOOAM EJILHBIX AKM OB, HOPMAMUBHO-
npagoevix 0OKyMeHmos u Kkooexcos P@

5. | Koncruryuums Pocculickon denepanuu -
http://www.consultant.ru/document/cons_doc LAW_28399/.
B) Ilepuoouueckue uzoanus

6. | XKypnan «Xumus B mkosae». Www.hvsh.ru,

7. | XKypHan «XuMus ¥ )KU3HBY». WWW.Ni].ru.

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

/l) Cnpasouno-ouonuozpagpuueckas rumepamypa

13. | CopaBOYHUK MO XUMUU IS IIKOJIBHUKOB. Ta0iuIia aTOMHBIX CBONCTB XMMUYECKUX

AJIEMEHTOB. DJIEKTpOHHBIN BapuaHT Tadnuipsl .M. MenneneeBa. KpaTkuii xumude-
CKkHii cioBapb. Tabmuila pacTBOPUMOCTH KHCJIOT, IeiIo4Yel u ocHoBaHMWU. buorpa-
¢uM  U3BECTHBIX XUMHKOB. TpUBHAIbHBIE Ha3BaHHWS HEKOTOPBIX BEIIECTB.
http://www.chemworld.narod.ru/referance.html.

Paznen 6. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM Ce-

TH ""UHTEepHeT" , HEOOXOAMMBIX /IJIsl OCBOEHMSI AU CIIUTIIHHBI
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Kaxxapiit 0O0yuaromuiicsa B TeUEHUE BCEro nepuoa o0yueHus: o0ecrneyeH HHIUBUIyalb-
HBIM HEOTPAaHWUYCHHBIM JOCTYIIOM K OJHOW WM HECKOJBKHM 3JIEKTPOHHO-OMOIMOTEUHBIM
cucteMaM  (QJIGKTPOHHBIM ~ OMOJMOTEKaM) M K  JJEKTPOHHOHM  MH(OpPMAIIMOHHO-
oOpasoBatenbHOM cpene yHuBepcutera (http://e-dgunh.ru). DnekTpoHHO-OMOIMOTEYHAS
cucrema (PJIEKTpoHHass OWOIMOTEKa) W SJEKTPOHHAsS HH(POPMAIMOHHO-00pa3oBaTeIbHAS
cpena o0ecreunBaeT BO3MOXHOCTh JIOCTYTA, OOYYaromierocs: U3 J00W TOYKH, B KOTOPOU
UMEETCsl JOCTYyl K WH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTh « HTepHeT», Kak Ha
TEPPUTOPUHU 00Pa30BATEIHLHON OpraHU3alluy, TaK U BHE €e.
Jyis ocBOCHHS TUCHUIUIMHBI «DHU3MKa» MOTYT OBITH HCIOJB30BaHBI MaTEepPHAIIbI
CJIEYIOIIUX HHTEPHET-CalTOB:

— @enepanbHbIi LEHTP nHGOPMaAIIMOHHO-00pa30BaTEeIbHBIX pecypcoB.
http://fcior.edu.ru/

— HWudopmarmonnass cucremMa «EmmHoe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xomtekums 1M@poBBIX 00pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/

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

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

— OO6pa3oBaTenbHas oHIaiH-IaTGopma «Yuu. py» https://uchi.ru/

— DJNeKTpOHHbIE y4yeOHblE MaTepuaibl JJI1 y4yUTeNed U IKOIBHUKOB OT «1C.Ypok»
https://urok.1c.ru/

Pazgea 7. IlepeyeHb JIMIEH3MOHHOTO NMPOrPAaMMHOI0 odecnevyeHus, HH(popma-
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 CIPABOYHBIX CHCTEM
— CnpaBounas npaBoBas cuctema «Koncynprant [Lmrocy http://www.consultant.ru/;

7.3. Ilepeyensb npodeccnoHaNbLHbIX 023 JAHHBIX
OTKpBITHIN OaHK TeCTOBBIX 3ananuii https://ege.fipi.ru

Paznen 8. Onucanue marepuaJibHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /I
oCylIecTBJIeHHs 00Pa30BaTeJbHOI0 Mpolecca Mo JMCUUILINHE

Jlnst mpenogaBaHus JUCUUIUIMHBL « XUMHUS» UCIOJIB3YIOTCS CIEAYIOLIUE CIIEHNalb-
HbIE IOMEILEHNUS:

VYyeOHast ayauTopust AJis MPOBEACHUS JCKIUI, TPAKTHUECKUX 3aHITUN, TPYIIOBBIX
Y MHJIMBUIYaJbHBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJS M MPOMEXYTOUYHOM aTTeCTaINH:
367008, Pecny6nuka [larecran, r. Maxaukana, np-kT Anu-I'amku AkymmHckoro, 1. 20a
yaeOHbIi Kopiryc, Jlutep A, 13tax, nomemenue Ne 9, aynutopus 1.9.
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[lepeueHb OCHOBHOTO 0OOPYIOBAHHUSL:

KommuiekT yueOHoM Mebenu.

Jlocka mesnoBasl.

Habop nemoHcTpaliimoHHOro 000py0BaHUs: MPOEKTOP, NEPCOHATBHBIN KOMITBIOTEP
¢ noctynoM K cetu MHTepHeT U kopropatuBHOUM cetu yHuBepcuteta, ObC «YHuBepcu-
terckas OuOmmoreka ONLINE» (www.biblioclub.ru), 36C «3BC Opaiit» (Www.
urait.ru), aKkycTudeckasi CHCTeMa, IIPUHTED.

HaGop yueOHO—HarISITHBIX TTOCOOMIA:

KoMriekT HarmsiAHbpIX MaTepuanoB (OaHHEpHI, IIIAKaThl);

KOMIIIEKT 3JIEKTPOHHBIX WILTIOCTPATUBHBIX MAaTE€pUAIIOB MO JAUCLUIUIMHE (MpEe3eH-
TallK, BUACOPOTIUKH).

JlabopaTopus xumuu: 367008, Pecyonuka larectan, r. Maxaukana, np-kT Anu-
INamxn AkymmHckoro, a. 20a yueonslid kopiyc, Jlutep A, 13tax, nomenienue Ne 9, aynu-
topus 1.9.

[lepeyeHb OCHOBHOTO 000PYIOBAHUS:

Kommnekt yueOHoi mebenu

Jlocka MesoBas

Habop neMoHCTpalimoHHOro 000py/10BaHUS:

MIPOEKTOP, MEPCOHAIbHBIA KOMIIBIOTEP C JOCTYIIOM K ceTH MHTEpHET W Kopropa-
TuBHOUW cetu yHuBepcutera, ObC «YuuBepcurerckas Oubnuoreka ONLINE»
(www.biblioclub.ru), 3bC «2BC KOpaiit» (Www.urait.ru), akyctudeckas CUCTEMa,

Habop nemMoHCTpalmoHHOTO 00OpY0BaHUs: ammapar s JUCTULISAIUN BOJbI, BE-
Chbl YUeOHbBIE C pa3HOBECAMM, HArPEBATEIN AEMOHCTPALMOHHbBIC, IIKA( CYIINUIbHBIN, MIIAT-
Ka 3JIEKTpUYecKas, CHUPTOBKA J1abopaTopHasi, HA0Op MO IEKTPOXUMHUHU JIEMOHCTPALUOH-
HbIM, annmapatr Kunma, razoMerp, BOpOHKa JEIUTENIbHAs, anmapatr A MOJy4YeHus rasa,
Harpesaresib pooupok HIIDII, 6ropeTka 25 mil., XOJIOAWIBHUK C MIPSAMON TPYOKOM, KOM-
IJIEKT TPYOOK COEIMHUTENbHBIX, IIATENH, JOKKHA (hapPhopoBbie, HAOOP CTEKIISIHHBIX TPY-
OOK, ITaTHB Ja00paTOPHBI KOMOWHUPOBAHHBIN, ITATUB IS IEMOHCTPAIIMOHHBIX TIPO-
OMPOK, JOXKKH JIJIsi COKUTaHUS BEIIEeCTB, cTynka (apdopoBas ¢ mectukom, HAOOP MOCYAbI
JUIsl pEaKTHBOB, IITATUB JJIsi IPOOMPOK, BOPOHKA MPOCTass KOHycooOpasHas, MpOOUpPKH,
KOJIObI KOHUYECKUE, KOJIOBI TUIOCKOJOHHBIC, KOJIObI MEpHbIe, HA0Op TOCYIbl U MPUHA-
JEKHOCTEN I paboThl ¢ MajbiMu kKonuuectBamu BemiectB (HIIM), ctakan xumudeckuid,
YalmM KpUCTaJUTM3aIMOHHbIe, dYamika (apdopoBas BbIMapuTenbHAs, MWIAHIP HU3MEPU-
TEJbHBIN, KOMIUIEKT apeoOMETPOB, KOMIUIEKT JIaOOpaTOPHBIX TEPMOMETPOB, JIOKKA IS
C)KMTaHMsI BEILIECTB, KaleJbHULIA, aCOPOIIMOHHAS KOJOHKA. KOMIUIEKT 3JIEKTPOHHBIX HJI-
JIOCTPATUBHBIX MATEPUAJIOB MO yueOHOMY MpeaMeTy (Tpe3eHTalun, BUICOPOTUKN).

[lepedyeHb UCIOIB3YEMOTO TPOTPAMMHOTO OOECTICUEHUSI:

1.Windows 10

2.Microsoft Office Professional

3.Adobe Acrobat Reader DC

4. VLC Media player

5.7-zi

— TIOMENICHHE I caMocCTosiTebHON paboTel: 367008, Pecnybnuka Jlarectan, r.
Maxaukana, np-xkt Anu-I'amku - AxymwmHckoro, A. 20a yueOHbI kopmyc, Jlutep A,
3stax, momenieHue Ne 8.

Ilepeuensy ocnosnozo ooopyoosanusn:

[lepconanbHbIE KOMITBIOTEPHI C TOCTYNOM K ceTu VIHTepHET U B DJIEKTPOHHYIO MH-
dbopmaimonHo-o0pa3zoBarenbHyto cpeay -10 e.
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Ilepeuens ucnonv3yemozo npozpammnozo obecneyenus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5. 7-zip

Paznen 9. O6pa3oBaTe/ibHbIe TEXHOJOTHHU

TexH0JIOTMS MHTEHCHMBHOT0 OOy4YeHHsl - OpPraHHU3alUs YCKOPEHHOTO YCBOCHMSI
3HaHUHI U POopMUPOBAHUST HEOOXOAMMBIX HaBBIKOB U YMEHUN U€pe3 COBOKYITHOCTh CIICIIU-
aNbHBIM O0pa30M OpPraHMW30BAHHBIX KOJUIEKTUBHBIX YY€OHO-IO3HABATEIbHBIX JEHCTBHIA,
CBSI3aHHBIX C MOOMJIM3AIMEH BO3MOKHOCTEN KOJUIEKTHBA, IMYHOCTH KaXKJI0T0 00ydarole-
rocs 1 3¢ ()EeKTUBHBIM X HCIIOIH30BAaHHEM B KOHIICHTPUPOBAHHO MPOTEKAIOIIEM Y4eOHOM
rporiecce

TexHoJiorus pa3sBUTHA KPUTHYECKOI0 MBIILJICHUSI - METO/IbI U MPUEMBI, OPUEH-
TUPOBaHHbIE Ha ()OPMHUPOBAHHE HABBIKOB MBICIUTEIBHON pabOThl (TUIAHMPOBAHUE, MPO-
THO3MPOBAHKE, CAMOOLIEHKA, CAaMOPETYJISALNS), TPEOYIOIUXCS AJIsl pealln3alluy KU3HE e -
TEIbHOCTH JIFOOOTr0 UHIUBUA.

TexHOJI0rMsA MPOEKTHOM AESITEILHOCTH - JINYHOCTHO OPUEHTUPOBAaHHAs TEXHOJIO-
T'Hsl, CIIOCOO OpPraHM3allUd CaMOCTOSITENIBHON AESTENbHOCTH OOY4YarolUXCsl, HallpaBJICH-
HBIM Ha pellieHue 3aa4i yueOHOro npoexTa. To ecTh, TEXHOJIOT U IPOEKTHOM JIeATEIbHO-
CTH, B [IEPBYIO 0YEPE]Ib, OPUEHTUPOBAHA HA JINYHOCTh, 3ABUCHUT OT €€ XapakTepa U HaKOII-
JIEHHOTO PaHHEE OMbITa U MPEIOIaraeT CaMOCTOSTENbHYIO pabOTy HaJl TEOPETUYECKUM U
TBOPYECKUM MTPOECKTOM

Keilic-TexHOI0THSI - HMHTEPAaKTUBHAS TEXHOJIOTHsS OOy4YeHHMs, HAlpaBJICHHAs Ha
(dbopmupoBaHue y o0ydaromMUXca 3HaHUN, YMEHHUM, TUYHOCTHBIX Ka4eCTB Ha OCHOBE aHa-
JU3a U PElICHHs] PeaIbHOW WIIM CMOJEIMPOBAHHON MPOOJIEMHON CUTyallud B KOHTEKCTE
PO EeCCUOHATIBHOM AESITENbHOCTH, IPEJICTABIIEHHON B BUJE Kelica

Nupopmanuonno - kommyHukanuoHHubie TexHosorun (MKT) - coBoKynmHOCTB
METO/IOB, MPOLECCOB U NPOrPAMMHO-TEXHUYECKUX CPEACTB, NHTEIPUPOBAHHBIX C LEJBIO
coopa, 00pabOTKH, XpaHEHUs, PACIPOCTPAHEHUS, OTOOPAKEHUS] U HCIOJIb30BAHUS WH-
dopmarmu. UKT BkIIIOYAIOT pa3ivyHble MPOTPaMMHO-AIapaTHbIE CPEACTBA M YCTPOW-
CTBa, (PYHKIIMOHUPYIOLIKE Ha Oa3e KOMIBIOTEPHON TEXHUKH, a TAK)XKE COBPEMEHHBIE CPEJI-
CTBa U CHUCTEeMbI MH(OPMAIITMOHHOTO 0OMeHa, o0ecreunBaromue cOop, HaKOIIeHHE, Xpa-
HEHUE, MPOIyLIMPOBAHKE U NIepeady HHPOPMAITI)

TexnoJsioruss padoTsl B MaJIbIX IPyNNax - Nejarormyeckas TEXHOJIOTUs 0co0oe
HaIlpaBJ€HUE, KOTOPOE CBSI3aHO C OpraHu3aleil o0yueHust 00yJarolmuxcsi B COCTaBe Ma-
JBIX Y4eOHBIX Trpynn (Kak mpaBuiio, no 3—5 yenoBek). OO0yueHne B COTPYIHUYECTBE -
COBMECTHOE (ITOJIEJIEHHOE, paclpeiesIeHHOE) 00yueHue, B pe3yJibTaTe KOTOPOro o0ydaro-
nyecs: padoTaloT BMECTe, KOJUIEKTUBHO KOHCTPYHPYS, MPOIYILIUPYSl HOBbIE 3HAHUS, a HE
MOTpeOIsisl UX B YKE TOTOBOM BUJE

HrpoBble TEXHOJIOTHM - COBOKYITHOCTh Pa3HOOOPA3HBIX METOJIOB, CPEACTB U IMPH-
€MOB OpraHU3allMy IMeJaroruyeckoro mporecca B (opMe pa3IuuHbIX MeAarornyecKux
urp. Mcnonb3oBaHne UTPOBBIX TEXHOJOTHM B 00pa30BaHMU CHOCOOCTBYET PaCIIMPEHUIO
Kpyro3opa o0y4aroumxcs, pa3BUTHIO I03HABATEIbHOW aKTUBHOCTH, (POPMUPOBAHUIO Pa3-
HOOOPAa3HBIX YMEHUU W HaBBIKOB MPAKTHUUYECKOMN JACSITENbHOCTH, a TAKXKe sBIsieTcs 3P Qek-
TUBHBIM CPEJICTBOM MOTHUBALIMU M CTUMYJIHPOBAHUS 00YyUaIOIIUXCS HA 00y4YeHHE, TaK KaK
co3aaeTcs OJaronpusTHaAs U paJocTHas aTMocdepa.
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JIner akryanusanum padoyeil nporpaMMbl TUCHUIIMHBI «XUMHUSD)

Pabouast mporpaMma quCHUTIIIMHBI IEPECMOTPEHA,

oOcy>kJeHa 1 0100peHa Ha 3acelaHui METOANYECKONH KOMHCCUU

[IpoToxomn OT « » 20

[Ipencenarens METO. KOMUCCUHU

Pabouast mporpaMma JUCIUTUIMHBI IEPECMOTPEHA,

o0cyxeHa 1 ogo0peHa Ha 3ace/laHUi METOIMYECKON KOMUCCUH

[IpoTokon OT « » 20

IIpencenarens METOA. KOMUCCUA

Pabouast mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

o0cyxeHa u oJ00peHa Ha 3ace/laHui METOIMYECKON KOMUCCUU

[IpoTokoit ot « » 20

IIpencenarenb MeTOA. KOMUCCUU
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