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1 ]_Ie.]'l](l H 3aJa94 H3YyYCHUA JTUCHUILIMHBI

1.1 Ileab ocBOeHMSI AUCUUIIIHHBI

lenpto  yueOHOM  aucuumuiiHbl  «CHHTE3  KPUCTAZIOB W IUICHOK
HEOPTaHMYECKUX U  KOOPJHUHAIIMOHHBIX  COCIUHCHUN»  SBIISICTCS  OCBOCHHE
CTyJICHTAaMHU TEOPETUYECKUX TMPEJCTABICHUN pa3IMUHBIX METOJOB CHHTE3a
KPUCTAJIOB M IUIGHOK HEOPraHWYECKMX M KOOPJIWHAIIMOHHBIX COCIUHCHUH, B
YACTHOCTH DJIEKTPOXMMUUYECKOTO CHHTE€3a KaK COBPEMEHHOrO IEepPCIIEKTHBHOTO
METOJa,  METOJAbl pa3/IeNICHUs] M OYUCTKU BEIIECTB, OCBOCHUE METOIO0JIOTMH
OCYILIECTBJICHUS 1I€JICHANPABICHHOTO CUHTE3a.

1.2 3agaun AMCHUIIIMHBI

— PacKpbIThb pOJb CHUHTETHYECKOM HEOpraHWYecKO XHUMHUM B pEUICHUU
npoOJemMbl CO3JaHUSl MaTepuajoB C HEOOXOAUMBIMH CBOMCTBaMM IS
COBPEMEHHOTO IPOU3BOJICTBA, HAYKU U TEXHUKU;

— TI0Ka3aThb BO3MOYKHOCTH 3JIEKTPOXMMHYECKOTO METOJAa CHUHTE3a, KaK METOoJa
MOJIYYEHHS] KPUCTAJJIOB U TUICHOK COEIUHEHUH C 3aJJaHHBIMHU CBOMCTBaMU;

— 3aKpenuTh YMEHHE W HABBIKM MPABUJIBLHOTO OOpalieHHus € Ja00paTOPHBIM
000py1I0BaHUEM, CIIEHUATBHON XUMUYECKOM MOCYI0M, peaKTUBaMH U T. [I.;

— II0O3HAaKOMHTH CTYACHTOB C OCHOBHBIMHU METOJAMM IIOJYYEHUS U OYHMCTKH
HEOPraHWYECKUX  COCAMHEHMH U  BaXKHEWIIMMH  JTAOOpaTOpPHBIMU U
IPOMBIIUICHHBIMUA ONEPAMsIMU W TMpPUEMaMHU, KOTOpPbIE HCIHOJIb3YIOTCS B
CUHTE3€ HEOPraHNYECKUX MaTEPUAJIOB;

— 3aKpenuTh HABBIKM COOJIOAECHHUS HOPM OXpaHbl TpyAa W MpaBui O€30MacHOi
paboThI pU pabOTEe B XMMUYECKOU JTA00pATOPHH.

1.3 Mecto aMCUMIUIMHBI (MOAYJsi) B CTPYKType o0pa3oBaTe/IbHOM

NMPOrpaMMblI

Jucunmmaa «CUHTE3 KPUCTAJUJIOB U ITNIEHOK HEOPTTAHUYECKHUX
1 KOOPJIMHALIMOHHBIX COEJUHEHUW» otHOCHTCS K BapPUATUBHOM YacTH
broka 1 "ucuunnuuel (Momynu)" y4eOHOTO TUTaHA HAMPABJICHHUS MOATOTOBKU
04.03.01 «Xumus».

JlaHHBIN KypC ONMUpaeTcsl Ha 3HAHUS, MOJYYCHHBIE MPU U3YYEHUU JUCHUTLUINH:
«Heoprannueckas xumusi», «Kpuctramiorpadus».

3HaHus, TPUOOPETEHHbIE NPU OCBOCHHUM Kypca, MOTYT ObITh HCIOJIb30BaHBI
IpU  PEIICHUWM  pa3Iu4HBIX 3adad 1o  aucuumiuHaMm — «llepcrnexkTuBHBIC
HEOPTaHUYECKUE  MaTepHayibl CO  CHCIUAIbHBIMU  (QYHKIUAMHY,  «XHUMHS
KOOPDJAMHAIMOHHBIX ~COEAMHEHUI», a TaKXe TMPU BBIMNOJHEHUU BBITYCKHOU
KBIM(PUKALIMOHHON pabOTHI.



1.4 IlepeyeHbp IIAHUpPYEMbIX Pe3yJIbTATOB O0y4YeHHMS IO AUCHHUILJIMHE
(MoxyJIl0), COOTHECEHHBIX ¢ IUIAHMPYEMBIMHM pe3yJbTATAMH OCBOCHUS
00pa3oBaTeIbHOI MPOTrPAMMBI

N3yuenne nmaHHON ydeOHON MUCIUIUIMHBI HAMpaBlIeHO Ha (GopMupoBaHHE Yy
OOyJarOIIMXCsl KOMIETCHITHI

No HNunexc | Conepxanue B pesynbpTaTe nuzydeHus: yaeOHON AUCIMIUIMHBI
KOMIIET | KOMIIETEHIIMHU
BE | oprgm | (e e8 wactn) 00yJaromuecs: JTOJDKHBI
3HATH yMeTh BJIA/IETh
1 | OIIK-2 | Bnagenuem TEOPETUYECKUE IUIAHUPOBATh IpueMamMu
HaBbIKAMH aCMeKThl IMPSMOTO | XUMHUYECKHI BBIOOpA
IIPOBEICHUS CHUHTE3a U OCHOBBI | 3KCIIEPUMEHT, ONTUMATBHBIX
XUMHUYECKOTO ¢buzuko- (dhopmupoBatb YCIIOBHI u
JKCIEPUMEHTA, XUMHUYECKUX Hay4HbIN napameTpoB s
OCHOBHBIMH METO/ZIOB  aHalM3a | MOJIX0J K | IOJIy4eHUS u
CUHTETUYECKUMH | KPUCTAJIIOB u | BEIOOpY BBIJICJICHUS
u IIJICHOK METO/I0B LIEJIEBOTO
AQHAJIMTUYECKUMH | HEOPTaHUYECKUX MU | CUHTE3a OPOAYKTa U €ro
METOJIaMuU KOOpPJMHAIIMOHHBIX | KPUCTAUIOB U | UCCIIEOBAHUS
MOJIy4EHUs U | COEIUHEHUI IJIEHOK
HCCIIEI0BAHUSA COCIMHEHUN U
XUMHUYECKUX ux
BEILIECTB 51 HUACHTU(PHUKALNIO
peakuui COBOKYITHOCTBIO
¢uzuko-
XUMHUYECKUX
METOJI0B
2 | IIK-3 Bnanenuem TEOPUH NPUMEHATh  Ha | MIPAaKTUYECKUMHU
CUCTEMOI dbyHIaMEHTABHBIX | IPaKTUKE npuemMamMu
(GyHIIlaMEHTaJIbHBI | pPa3/IeioB TEOPETUYECKHE | MPUMEHEHUs
X  XMUMHYECKHUX | TEOPETUUYECKOMN 3HaHMUS, JUI | MEXKAUCLUILTNHAD
MTOHATUI HEOPraHUYeCKON IJIAHUPOBAHUS | HBIX 3HAHUW JUIS
XUMUH, XUMUU | U TIPOBEACHUS | pEHICHUS
AJIEMEHTOB, JKCIIEPUMEHTA MOCTaBJIEHHOM
ANEKTPOXUMUU U 3a/1auu
buznueckoit
XUMUHU




2. CTpyKTYypa U cofepKaHue TUCIUITHHBI

2.1 Pacnipenesienne TPyA0€MKOCTH IMCHUIIMHBI 10 BUIaM padoT

OO6mass TpyI0EMKOCTh JUCHUIUIMHBI cocTaBisgeT S5 3ad.ed. (180 wacoB), ux
pacrpesiesieHre 1Mo BujaaMm paboT mpeacTaBieHo B Tadutie (0 cmyodeumos OPDO).

Bun yaeOHO# paboThI Bcero Cemectpsbl
4acoB (dachr)
4 5
KonTakTHasi paboTa, B TOM 4ncJie:
AyIuTOpHBIE 3aHATHS (BCEro): 110 56 54
3aHATHS JTEKIIMOHHOTO THITA 36 18 18 - -
JlaboparopHbIe 3aHATH 74 38 36 - -

3aHATUS CEMUHAPCKOro TUIA (CeMUHApBI,
IPAKTUYECKHE 3aHSTHSI)

HWnas koHTaKkTHasA padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 4 2 2
ITpomexxyrounas arrecranus (MKP) 0,5 02 | 0,3
CamocTosiTe/bHAsA padoTa, B TOM YHce:

Kypcosas paboma - - - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuand 15 7 8 - -

Buvinoanenue unousuoyanvrvix 3a0anuii (n0020mosKa
coobujenull, npezeHmayuii)

Pegepam - - - - -
IToaroToBKa K TEKyleMy KOHTPOJIIO 14,8 6,8 8 - -
KonTpoJis:
[TonroroBka K dK3aMeHY 35,7 - | 35,7
O0mas Tpya0eMKOCTh yac. 180 72 | 108 - -
B TOM YHCJI€ KOHTAKTHASA 1145 | 582 | 563
padora
3a4. e/l 5 2 3

2.2 CTpykTypa JTUCHMUILIAHBI:

Pacnipenenenre BUIOB y4eOHOM pabOTBl M MX TPYIOEMKOCTH IO pasfesiaM
JUCUUTUTUHBI.



Pa3znensl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 4 ceMecTpe (ounas gpopma)

KonnuecTBo yacos
No | HaumenoBanue pa3zenos (TeM) AyauTopHaA Brieayutopiias
Bcero pabota pabota
JI I13 JIP
1 2 3 4 5 6 7
TeopeTrueckre OCHOBBI CHHTE3a
1 KPUCTAILJIOB U TUICHOK 30 8 ) 16 5
HEOPTaHWYECKUX H
KOOPJMHAIIMOHHBIX COCIMHCHHIA
MeTo1pI CHHTE3a KPUCTAILIOB U
2. MJICHOK HEOPraHUYEeCKUX U 39,8 10 - 22 7.8
KOOPIUHAIIMOHHBIX COCTUHCHHIA
Hmoeo no oucyuniune: 18 i 38 13,8

Paznens! (TeMbl) JUCHUILIMHBI, U3y4aeMble B 5 ceMecTpe (ounas gpopma)

KomnyecTBo yacos

No | HaummeHnoBanue paszenos (TeM) Beero Ay;l;gngaﬂ CaMO;Z%ZiZHBHag
JI 113 JIP
1 2 3 4 5 6 7
HcTopus pa3BUTUS METOOB
3 ANEKTPOXUMUYECKOTO CUHTE3A. 16 4 ) 8 4

TeopeTrnueckue OCHOBEI
AIIEKTPOXUMUH.
OcHOBHBIE CTANH
ANIEKTPOXMUMHUYECKOTO CHHTE3A.
4. OcHOBHBIE IPENMYILIECTBA U 16 4 - 8 4
HE/IOCTATKU DIIEKTPOXUMHUIECKUX
METO/I0OB CHHTE3a.
AnmapartHoe oopmieHue
JIEKTPOXMMUYECKOTO CUHTE3A.
PacTtBOpuTenH, npuMeHsieMbIe B
S. NEKTPOXUMHUYECKOM CHHTE3E 20 6 - 10 4

KPHUCTAJJIOB U TUIEHOK
HEOPraHU4ecKux 1
KOOPIMHAIIMOHHBIX COCTMHEHUH.
HecranaapTHble METOIUKH
AQHOJTHOTO CHHTE3a.

18 4 - 10 4

Hmozco no oucyuniune: 18 i 36 16

[Tpumeuanue: JI — nekuun, [13 — npakTudeckue 3anstus / ceMuHapsl, JIP — nmabopaTopHsie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTy1eHTa



2.3 Conep:xaHue pa3iesoB (TeM) TUCHUILINHBI:

2.3.1 3aHgaTHA JEeKIUOHHOI0 THIIA

HaumenoBanue
pazniena (Tembl)

Coneprxanue paszena (TemMbl)

®dopma TeKyIero
KOHTPOJIA

2

3

4

Teopernueckue
OCHOBBI CUHTE3a
KPUCTAJUIOB U IJIEHOK
HEOPraHWYECKUX U
KOOPJAMHAILIMOHHBIX
COEAMHEHHI

CylHOCTh MOHSTHI: «KPUCTAIUI» U TIJICHKAY.
OcHOBHbIE  TOHSATHS  KOOPAMHALMOHHON
XUMHUU:  KOMIUIEKCBHI,  KOOPAMHAI[MOHHbBIC
COEIMHEHUS, IOHOPHBIE aTOMBI, IEHTaTHOCTb,
aMOUJCHTaTHOCTb, TONMUYHOCTb,
KOOPJIUHAIIMOHHOE YHCIIO.
KoopanHaimoHHbI! OMUAP U €r0 OCHOBHBIE
dopmer.  [lpaBunmo  mukimoB  Yyraera.
XenaTHbIH ¢ dexkr. Konuenmus
3¢ pexTUBHOTO aTOMHOTO HOMEDA.
Knaccudukanmsi ~ TbIOMCOBCKHMX  KHUCIIOT.
Teopus IIupcona.

HeBoaHble pacTBOpUTENIN B HEOPraHUYECKOU
KOOPJIUHAIIMOHHON ~ XUMHH. ConbBato-
KOMIUICKChI.  Kiaccudukanuu  pacTBOpH-
teneit. ['mapodunbHO-munouIIbHBIA OastaHc
KOOPJAMHUPOBAHHBIX JIUTaH/IOB u
PacTBOPUMOCTD KOOPIUHAIIMOHHBIX
COCIMHEHU.

PacTBOpUMOCTh KOMILIEKCHBIX COEAMHEHUN
WOHHOTO THIAa B 3aBUCHUMOCTU OT XapakTepa
BHelIHecepHOTO  HOHAa. PacTBOpuUMOCTH
KOMIUIEKCHBIX COCJIMHEHHI B CMENIaHHBIX
pacTBOPUTEIISX.

VYeTHBII onpoc

MeTtonp! cnHTE3a
KPUCTAJJIOB U TUIEHOK
HeopFaHI/I‘ISCKI/IX nu
KOOPJAMHALIMOHHBIX
COeTMHEHNN

OOMeHHOEe B3aMMOJCHCTBHE JIUTAaHIOB C
CONsIMH MeTauioB B pactBope. OOMeH
qurangoB. Peakuuu  aBoWHOro  oOMeHa.
OOMeH MeTalIoB.

Temnnataeiii cunTe3. CHHTE3 Ha MaTpHIE
MeTaa.

Cunres npu HEIOCPEICTBEHHOM
B3aMMOJICCTBUM JINTAHJOB W  METAaJJIOB.
l'a3zoda3zHplii CHMHTE3 KPUCTAIIOB M IUIEHOK
KOMIIIEKCHBIM COCJIMHEHUI.

MeTtonanl YBEITUYEHUS PEaKIHOHHON
crocobHocTH MeTamioB. CHHTE3 KpPUCTAIIOB
U TUICHOK KOMIUIEKCHBIX COEAMHEHUH Ipu
HCITOJIb30BAHUM BBICOKOAKTHBHBIX METAaJII0B
Puexe.
MexaHOCUHTE3  KPUCTAIOB M IUJICHOK
KOMIUIEKCHBIX COEIMHEHMI JIaHTAHOMJIOB:
TpUOOXUMUYECKUN  CUHTE3, CHHTE3 TIOJ
JEHCTBUEM  MHKPOBOJHOBOTO  HM3JIy4YEHUS,
CUHTE3 MOJ] IEUCTBUEM YIbTPa3BYKa.

VYceTHBII onpoc

Wcropus pasButus

ITonsatue OJICKTPOXUMHHU KakK HAYKH.

YcTHBIN onpoc




METOJI0B OcHOBHBIE 3Tanbl CTAHOBJICHUS U OTKPBITHUS.
anekTpoxuMuueckoro [Otkpsitue Bonbra n I'ansBanu. IlpuMenenue
CUHTE3A. NEKTPOXUMHUYECKOTO CHUHTE3a B
Teopernueckue  |MPOMBINIUIEHHOCTH W Haykd. lloHsTHe 00
OCHOBBI JNEKTPOHAX, 2JEKTPOJaX, XUMUYECKOM TOKE.
nekTpoxuMuu.  (3akoHbl  @Papanes. 3akonsl Oma s
JJIEKTPOJIUTOB.

OcHoBHbIE IIPOLECCHI u cragud|  YCTHBIM ONpPOC
IIPOUCXOJAIINE Ha NMEKTPOAAX u
MIPUAIEKTPOIHOM IIPOCTPAHCTBE pu

OCHOBHBIE CTagUH
ANEKTPOXUMHYECKOTO
cuaTe3a. OCHOBHBIC
MPEUMYIIECTBA U
HEIOCTATKHU
IIEKTPOXUMHYCCKUX
METOIOB CHHTE3A.

UIEKTPOXUMHUYECKOM cuHTe3e. IlepBuuHbie U
BTOpHUYHBIE Tpouecchl. [lepeHoc 371eKTpoHOB

o0pa3oBaHue IIPOMEKYTOUHBIX
coequHeHuil. IlnotHocTe TOKa.  CKOPOCTH
AIEKTpOAHOro mnpouecca. Ilpeumymecrsa u
HEJOCTaTKU 3JIEKTPOXUMHUYECKOTO CHUHTE3a
[0 CPAaBHEHMIO C KJIACCUYECKHMMU METOJIaMH.

[TaccuBamusi  2JI€KTPOAOB.  3aBUCHUMOCTH
IUIOTHOCTU TOKa OT TOTEHLHWana Wpu
pacTBOpEHMM  MeTajula.  ODJIEKTPOH  Kak

«XUMUYECKUHN pearcHT».

BI/II[I)I QJICKTPOXUMHYCCKUX AYCCK: OAHO H

VYeTHBII onpoc

AnmnapartHoe JBYX3JIEKTPOAHBIE, 6e3anadparmMeHHbIE
oopmnenue SYEUKU U S4YEHKU ¢ Ieperopoakoi. dopma,
3JEKTPOXUMUUYECKOTO [pa3Mep U BUJl HPUMEHSIEMBIX 3JIEKTPOJOB.
CHHTE3A. [noTHOCTH TOKa, TEMIIEpaTypa CHUHTE3a.
PactBoputenu, IIpumenenne yJIbTPa3ByKa. Bunbr
MPUMEHSEMBIE B [IPUMEHSIEMbIX pacTBOpHUTENEH B
3JEKTPOXUMHUUYECKOM |3JIEKTPOXUMHYECKOM CUHTE3E.
CHUHTE3€ KPUCTALIOB |DIEKTPOXUMHUYECKAs YCTOMYUBOCTh
U IUIEHOK pacTBOpPUTEIEH. BBogHble W HEBOAHBIE
HEOPraHWYECKUX U |[pacTBOPUTENU. BrnusHue pactBOpUTENs Ha
KOOpPJIUHAIIMOHHBIX |KOMILIEKcooOpa3oBanue. JludnekTpudeckas
COEMHEHHIA. MPOHUIIAEMOCTh, BSI3KOCTh W TEMIIEpaTypa
KUIICHHUS] PACTBOPUTEIICH.

AHOIHBIN CHHTE3 C HCIOJIL30BAHUEM JIUTAHIA VYcrHbIi onpoc
B KadecTBe  (OHOBOrO  DIEKTPOIUTA.
AHOIHBIM CHUHTE3 B Cpele JIMrasHjua.
AJIEKTPOXUMHUYECKUN CUHTE3 c
WCIIONB30BaHUEM YibTpa3Byka. [lonarue o0
amajbramMax M amMajblaMHBIX 3JIEKTPOJAaX.
HecranapTasre VYerpoiictBa  anekTposmzépa.  [Ipoueccsr
METOMIKH AHOTHOTO MPOUCXOAAIIME HA PTYTHBIX DJIEKTPOAAX.
CHHTE3A. IlonsTue 0  aHONWTE W KATOJIUTE.
[IpeumymiectBa ¥ HEOOCTATKM  METOJA.

BnusiHue mapameTpoB cHHTE3a Ha CKOPOCTh
MOJy4YeHUs M BHJIBl TNPOJYKTOB. BbIX0JbI
LIEJIEBOTO MPOJYKTA MO BEIIECTBY U MO TOKY.
ITon6op ONTUMAJIbHBIX napamMeTpoB
eKTpocuHTe3a. CpaBHUTEIbHAAXapaKTEPUC-
THKA C IPYTUMHU METOJAaMH CHUHTE3A.




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CGMI/IHapCKI/Ie 3aHATHA HE ITPCAYCMOTPCHEI.

2.3.3 JlaGopaTopHbIe 3aHATHS

HaumenoBanue dopma TeKyIIero
Ne Haumenosanue 1abopaTopHbIX paboT p Y
pasnena (TeMbl) KOHTPOJIS
1 2 3 4
1 Bnusinue pactBoputens Ha COCTaB Omuem no
Teopernueckue .
KPHUCTAJIOB U TUIEHOK CHUHTE3UPYEMBIX nabopamopHoll
OCHOBBI CHHTE3a .
KOMIUIEKCHBIX COSAMHEHUN MePEeX0IHbIX pabome
KPHUCTAJIOB U TJIEHOK
METAaJUIOB.
HEOPraHUYECKUX U
CuHTe3 KpPHUCTAJUIOB U IUIEHOK
KOOPAWHAIIMOHHBIX .
o HEOPTraHMYECKUX COCTUHEHUH B CMEIIaHHBIX
COEIMHEHU N
pPacTBOPUTEIISX.
2 Meroabl cuHTe3a Cunres mieHok 6enzoato Tepousi(lll) u Omuem no
KPHUCTAJIJIOB M TICHOK ragoauaus(I11). 1abopamopuou
Heoprannueckux U | Cunre3 rieHok canuuuiatoB Tepousa(lll) u pabome
KOOPIMHAIIMOHHBIX ragoauaus(111).
COEIMHEHU N CunTes momMuHodopa cynbduia MUHKA.
3 HcTopus pa3BuTHs Omuem no
METOJIOB JIBI>KEHME HOHOB B 3JICKTPUIECKOM II0JIE. nabopamopHou
JNEKTPOXUMHUYECKOTO |  BnusHue IIOTHOCTH TOKA HA CKOPOCTh pabome
CHHTE3A. AIIEKTPOXUMUYECKON PEaKIiH.
Teopetnueckue DJEKTPOIHU3 PacTBOPOB COJICH.
OCHOBBI
AIEKTPOXUMHUHU.
4 OCHOBHBIE CTaHH ["anpBaHOIUTACTHKA U TAJTbBAHOCTETHSI. Omuem no
AIEKTPOXUMHUYECKOTO nabopamopHo
cunTe3a. OCHOBHBIE pabome
MIpEerMYIIecTBa U
HE/IOCTAaTKH
JIEKTPOXUMUYECKUX
METO/IOB CHHTE3a.
5 AmnmnapatHoe Binsgaune tvna npuMeHseMou SUYEeUKU Ha Omuem no
odopmiieHre MPOAYKTHI JIEKTPOXUMUYECKON PEAKIINU: 1a6opamopHoll
AIIEKTPOXUMHUYECKOTO | TOJIy4eHHE KPUCTAIIIOB THAPOKCHIA HATPUS pabome
CHHTE3A. Y TUTIOXJIOPUTA HATPUSI.
PactBopurenu, Brnusinue pactBoputess Ha MPOTYKTHI
pUMEHSIEMEIE B AIIEKTPOXUMHUYECKOHN PEaKINH - BOJHBIE U
AIIEKTPOXUMUYECKOM HEBOJIHbIE PACTBOPUTEIH.
CHHTE3€ KPUCTAJIOB
U TUICHOK
HEOPTaHUYECKUX U
KOOPIMHAIIOHHBIX
COCTUHEHUN.
6 Cunres B cpenie nmuranaa. CHHTES ¢ Omuem no
HecranmapTHbie MPUMEHEHHE yIbTPa3BYKa. nabopamopHoi
METOAMKH aHOJIHOTO | DJIEKTPOXUMHUYECKOE MPUMEHEHUE 203UHA U3 pabome

CHHTEC3a.

(dbmyopecrienHa.




2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBsie pabOTbI — HE TPETYCMOTPEHBI

2.4 Ilepeuenn Y4€e0OHO-MeTOAUYeCKOro obecrieyeHust
CaAaMOCTOSITEILHOM PA00THI 00yYAIOUIUXCH 10 AUCHUIIIHHE (MOLYJII0)

Ne Bun CPC

[TepeueHb yueOHO-METOAMUYECKOTO 00SCIICUCHHUS
JUCHUTUIMHBI [0 BBIMIOJHEHHIO CAMOCTOSITEIBHON
paboThI

1 2

3

1./ITpopaboTka yaeOHOTO
(TEOpeTHYEeCKOT0) MaTepHaa

1. Heopranmueckas xumusi: B 3 1. / [lox pex. HO.
H. TperbakoBa. T. 3: XumMus nepexoaHbIxX
anemeHToB. KH. 1: YueOHMK a5 CTyJ. BbICII.
yueb. 3aBemenuit / A. A. Jlpo3gos, B. II.
3nomanos, I'. H. Mazo, ®. M. Cniupuionos. — M.:
N3narenbckuii neHTp «Akanemusi», 2007.

2. Meroandeckue peKOMEHIAMKH K OpraHu3aIiu

ayJIUTOPHOU Hu BHEAYAUTOPHOMN
(camocTOATENHHOMN) paboThI CTYJICHTOB:
METOINYECKHUE YKa3aHUS / COCT. T.II.

Cropoxenko, T.b. [Tounnok, A.B. becrianios, H.B.
Jloza. — Kpacuomap: KyGaunckuii roc. yH-t, 2018.
89 c.

2. |[ToarotroBKa K TEKyIIEMY KOHTPOJIO

1. Heoprannueckas xumus: B 3 1. / Ilog pen. HO.
J. TperbaxoBa. T. 3: Xumus mnepexoaHbIX
anemeHToB. KH. 1: YueOHMK A7 CTyJ. BBICII.
yue0. 3aBemennii / A. A. Jlposmos, B. II.
3nomanos, I'. H. Mazo, ®. M. Cnoupuyonos. — M.:
N3narenbckuii meHTp «Akagemus», 2007.

2. Meroanueckue peKOMEHJAlMKU K OpraHu3aiiu

ayJIUTOPHOU u BHEAYAUTOPHOMN
(camocTosITeNbHOIN) paboThI CTYJEHTOB:
Meronuyeckue  ykazanus /  cocr.  T.IL

Cropoxenko, T.b. [Tounnok, A.B. becnianos, H.B.
Jloza. — Kpacnonap: KyGauckuit roc. yu-t, 2018.
89 c.

IS

Y4ebHO-MeTOANUECKIE MaTEPUAITbI ISl CAMOCTOATENLHON paboThl 00yJarOIUXCsl U3
YKCJIa UHBAJIUJIOB U JIUI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710poBbsi (OB3)
MIPEIOCTABIIAIOTCS B (OpMax, aIaTHPOBAHHBIX K OTPAHHYCHUSIM HX 3/I0POBbS

BOCIIPUATHUS HH(DOPMAITIH:
Jns mun ¢ HapyleHUsIMU 3PEHUSL:

— B IIeYaTHOM (popMe yBeJIMYEHHBIM HIpUQTOM,
— B (pOopMe DIIEKTPOHHOT'O JOKYMEHTA.

JI1st UL ¢ HApYIIEHUSIMA CITyXa:
— B TIe4aTHOU (popme,

— B (popMe DIIEKTPOHHOT'O JOKYMEHTA.



JIJIst I ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B TIe4aTHOM (popme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpEYCHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
O0yJaroIITIXCsl.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

ObpazoBaTenbHbIE TEXHOJIOTHH: METOJ MPOOJIEMHOTO M3JIOKEHUSI MaTepHana;
CaMOCTOSITENIFHOE UYTEHHE CTyJIECHTAaMH Yy4eOHO-METOIWYECKOM U CHpPaBOYHOU
JUTEPATYphl U TOCJHEAYIOmEed CBOOOAHOW JIMCKYCCHUM 10 OCBOCHHOMY HWMH
Matepuainy. Mcnoiap30BaHHE, WIUIIOCTPATUBHBIX BHUAEOMATEPUATIOB C IOMOLIBIO
MYJIbTUMEIUMHOTO 000pyaoBaHus. TEXHOJOIMH JIUYHOCTHO-OPUEHTUPOBAHHOTO
oOydeHMs, TO3BOJSIONIME  CO3/1aBaTh  WHIUBUJyalbHbIE  00pa3oBaTEIbHBIC
TEXHOJIOTHH.

[lepeuriciieHHbIE 00pa30BaTEIbHBIE TEXHOJIOTHH PEATU3YIOTCS:

- IPU YT€HHUH JIEKIIUH C UCIIOJIH30BAHUEM MYJIbTUMEIUMHBIX MPE3EHTAIUMH;

- TpU TPOBEACHUU JIaDOpPAaTOPHBIX pabOT BKIIOUYAIOIUX TITyOOKYIO
CaMOCTOSITENIHYIO MPOpPabOTKy TEOPETHYECKOro Marepualia, U3y4eHHEe METOIUKU
POBEJECHUS pabOTHI.

JUiss au1; ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTAMH 3JI0pPOBbsSl MPEAYyCMOTpEHA
OpraHu3alys KOHCYJIbTallui C UCIOJb30BAaHUEM JIEKTPOHHOM MOYTHI.

Bun zaaarusa Hcnonb3yemble akTUBHBIE U KonuuecTtBO
Cemectp WHTEepaKTUBHEIE 00pa3oBaTeIbHbIC
(H: HP9 HP) TCXHOJIOTHHU qaCcoB
4 JI Jlekuus-koHCynbTaKS. 8
JIP becenpl, pemenne CUTyalMOHHBIX U
TBOPUYECKUX 3aJaHUH. 12
5 JI JIeKIns-KOHCYIbTAIIHS. 8
JIP becenpl, pemieHue CUTyaluOHHBIX U
TBOPUYECKUX 3aJaHUH. 12
Hmoeo: 40

4. OueHouyHble CpeaCTBa ISl TEKYIIero KOHTPOJIS YCIEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlNHU

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl MPOBeAeHNUsI TeKYIIel aTTecTalun

Texyiuit KOHTPOJIb OCYIECTBISIETCS B YCTHOM M MMCbMEHHOM (hopMe YCTHOTO
OTpoca M OTYETOB MO JTabOpaTOPHBIM paboTaMm.
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10.
11.
12.
13.
14,
15.
16.
17,

Ilpumepwol 3a0anuit ycmmno2o onpoca

AHOAHBIA CHHTE3 C WCHOJB30BAHMEM JIMraHAa B KauyecTBe (POHOBOTO
anekTponuTa. [IpeuMyIiecTsa U HEIOCTATKHU.

AHOJHBIN CUHTE3 B cpee nuranaa. [[peumyniecTsa 1 HEIOCTaTKH.
DIIEKTPOXUMHUUECKUNA CUHTE3 C UCIOJIb30BaHUEM OUIIOISPHOTO aMallblraMHOTO
aNeKTposa. AnnapatHoe opopMIleHHEe, TPEUMYIIECTBA U HEJIOCTATKHU.
[TaccuBariusi 3J1IeKTPOAOB, METOBI OOPHOBI C IMaccUBaIUEH.
DIIEKTPOXUMHUYECKUNA CUHTE3 KOMIUIEKCHBIX COEJUHEHUM C HCMOJb30BAHUEM
IIEPEMEHHOTO TOKA.

DIIEKTPOXUMHYECKU CUHTE3 KOMIUIEKCHBIX COEIUHEHHI C HCMOJb30BAHUEM
yIbTpa3ByKa

4.2 ®oHJA OLEHOYHBIX CPEACTB /Jisi TPOBEAEHUSI NPOMEKYTOYHOII
aTTecTAluH

Bonpocwt 0151 noozomoexku K 3auemy

CymHOCTh MOHATHHA: «KpUCTALUD» W IUIEHKa». (OCHOBHBIE MOHSATHS
KOOPJAMHAIMOHHOW XUMHUHN: KOMIUIEKCHI, KOOPJANHALIMOHHBIE COEAUHEHUS.

OCHOBHBIE TIOHATHS  KOOPAWHALIMOHHOM  XUMHHU: JOHOPHBIE  aTOMBI,

JEHTaTHOCTb, aMOMJIEHTaTHOCTb, TONUYHOCTb, KOOPJMHAILMOHHOE YHCIIO.

KoopanHalMoOHHBIN NOIUAP U €r0 OCHOBHbBIE (DOPMBI.

[IpaBuno uuknoB Uyraesa. XenaTHbiid 3 PexT.

Konuenuus 3peKTHBHOr0o aTOMHOTO HOMEDA.

Knaccuduxanust nbroncoBckux kuciot. Teopus [Tupcona.

HeBonnble pacTBOpUTENN B KOOPAUHALMOHHOW XUMHH. COIBBATOKOMIUIEKCHI.

Kinaccuduxanuu pactBoputene.

I'unpodunbHO-TUNOPUIBHBIA  OamaHC KOOPAWHUPOBAHHBIX JIMTAHIOB U

PacTBOPUMOCTb KOOPJIMHALIMOHHBIX COEAUHEHUM.

PacTBOpUMOCTh KOMIIJIEKCHBIX COE€IMHEHUI MOHHOTO THUIIA B 3aBUCHUMOCTU OT

XapakTepa BHeIlIHec(epHOro HOHA.

PacTBOpUMOCTh KOMIUIEKCHBIX COEIMHEHUN B CMEIIAHHBIX PACTBOPUTEIISIX.

OOMeHHOe B3aMMO/IEHCTBHE JIMTAHA0B C COJISIMU METAJUIOB B PaCTBOPE.

OOMEeH TUraHgoB.

Peaknuu gsoiinoro oomena. OOMeH METaLIOB.

TemmnatHeiii cuaTe3. CUHTE3 HA MATPUIIE METAJLIA.

CuHTe3 npH HEMOCPEICTBEHHOM B3aUMOCHCTBUM JIUTaHI0B U METAILIIOB.

I"azoda3HbIil CHHTE3 KPUCTAIIIIOB U TIJICHOK KOMIUIEKCHBIA COSTMHEHUM

Meroabl  yBEIMYEHHsS] PEAKUMOHHOM cmocoOHocTh MeTauioB. CuHTE3

KPUCTAVIOB U IUIEHOK KOMIUIEKCHBIX COEAMHEHUN TpH HCHOJIb30BAHUU

BBICOKOAKTUBHBIX METAJIJIOB Pueke



18. MexaHocHHTE€3 KPUCTAUIOB H  TUIGHOK KOMIUIEKCHBIX  COEIUHEHUHN
JAHTAHOUJIOB:  TPUOOXMMHYECKUM  CHHTE3, CHHTE3 TOJa  JCHCTBHEM
MHUKPOBOJIHOBOTO U3JIyYECHUsI, CHHTE3 IO JCUCTBUEM YJIbTPA3BYKA.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

KYBAHCKHNU T'OCYJAPCTBEHHBIN YHUBEPCUTET

DdakyILTET XUMHAU U BEICOKHUX TEXHOJIOTHUHN
Kadenpa o0Omeii, Heopraunyeckoi xumud 1 UBT B xumMuu
BUNET Ne2

Mo Kypcy «CuHmMe3 Kpucmannoe U rnaeHoK Heop2aHU4eCcKUX U KoOopOUHAYUOHHbLIX coeOUHeHUl »

1. 3akonsl @apanes. [laiite pOpMyIHMpOBKM W 3alUIINTE B MaTEMaTHYECKOM
Buze. Ynucno dapanes.

2. OJIEKTPOXMMHYECKAA  CHUHTE3 KPUCTAUIOB M IUIEHOK  KOMIUIEKCHBIX
COEAMHEHNH C UCTIOJIb30BAHUEM YJIBTPA3BYKA.

3. BbIYUCIUTD 3JIEKTPUYECKHI 3apsii, HEOOXOOUMBIM NIl 3JIEKTPOOCAKACHUS

I xr Cu u3 pactBopa Cu* npu cusie Toka 40 A. 6) CKOJIbKO BpEMEHHU JUTUTCS
AIEKTPOJIN3, ECIU BBIXO] 11O TOKY 80 %.

3as. Kagheopoli,

0.X.H., npogheccop H.H. bykos

OneHouyHBIC CpEACTBA JJII WHBAJIMIAOB W JIMIl C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbSl  BBIOMPAIOTCSI C YY4€TOM WX WHIMBHIYaJbHBIX
NCUXO(PU3NYECKUX OCOOECHHOCTEH.

— TpH HEOOXOIWMOCTH HWHBAJIUAAM H JIMIAM C OTpPaHHYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSI  MPEAOCTABISICTCS  JIOMOJHUTEIIEHOE  BpeMs iAo
MIOJITOTOBKY OTBETA HA IK3aMECHE;

— TpU TPOBEJACHWHM TMPOLECAYPhl OIICHUBAHHUS PE3yJbTaTOB OOydYCHUS
WHBAJIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS IIPEAyCMaTPUBACTCS
UCIIOJIb30BAaHUE TEXHUYCCKUX CpPEJACTB, HEOOXOAMMBIX KM B CBS3M C HX
WHIMBHUIYaJIbHBIMH OCOOCHHOCTSIMH;

— IIpYA HEOOXOIUMOCTH IS O0YUAIOIIUXCs ¢ OTPAaHUUYCHHBIMH BO3MOYKHOCTSIMU
3I0POBbS M HWHBAJIMIOB TMpOICAypa OLEHUBAHUSA PpPE3yJIbTaTOB OOyUYEHHUSA IO
JTUCIIMILIMHE MOYKET MPOBOJUTHCS B HECKOJIBKO 3TAITOB.

[Tporienypa oOIleHUBAHUS pPE3yJIbTaTOB OOyUCHUS WHBAIMIOB H JIMI C
OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSl 0  JUCHHMIUIMHE  (MOJIYIIO)
peIyCMaTPpUBAET IPEIOCTaBICHHEe HWH(pOpMAu B (opMax, aJalTHPOBAHHBIX K



OTPaHUYCHHSIM MX 3I0POBBSI U BOCTIPUSTHSI HHPOPMAITUH:

JIist iuL ¢ HapyUIEHUSIMU 3pEHUS:

— B IIeYaTHOU (hopMe YBEIIMYEHHBIM MIPUDTOM,

— B (hopMe DJIEKTPOHHOTO IOKYMEHTA.

JIist U1 ¢ HApyIIEHUSIMU CITyXa:

— B IeyaTtHou opme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JItst Ut ¢ HapyIIIEHUSIMA OTIOPHO-/IBUTATEILHOTO amapara:

— B IeyaTHoOU (hopme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHUMOCTH OT
KOHTHHT€HTa 00y4aromuXcs.

5. IlepeyeHb OCHOBHOW M JONOJHUTENbHOH Y4eOHOH JIUTEpPaTypBbl,
Heo0X0AMMOii VIS OCBOCHUS AUCHUILIUHBI (MOXYJIfA)

5.1 OcHoBHas1 IMTEpaTypa:

1. Heopranmueckas xumusi: B 3 1. / Ilog pen. FO. JI. TperwsikoBa. T. 3:
Xumusi iepexoaHbIx neMeHToB. KH. 1: Y4yeOHuK 115 cTyn. BbIciI. yueO.
3aBenennii / A. A. [posnos, B. II. 3momanos, I H. Mazo, ®. M.
CnupunoHoB. — M.: U3natensckuil HeHTp «Akagemusi», 2007.

2. Heopranmyeckas xumusi: B 3 1. / Ilon pen. FO. I. TperssikoBa. T. 3:
Xumusi IepexoaHbIX AeMeHToB. KH. 2: Y4yeOHUK 11 CcTyn. BbICII. yueO.
3aBenenuii. / A. A. dpo3nos, B. II. 3momanor, I'. H. Mazo, ®. M.
Cnupunonos. M.: Axkagemus, 2007.

3. Axwmeros, H.C. OGmias u HeopraHndeckass XuMmusl [ DJIeKTPOHHBIN pecypc] :
yue0. — DnekTpoH. gaH. — Cankrt-IlerepOypr : Jlanp, 2014. — 752 ¢. —
Pexxum nocrtyna: https://e.lanbook.com/book/50684. — 3ari. ¢ skpaHa.

Jis  OCBOEHMSI JUCUMUIUIMHBI HMHBAIMJAMUA U JIMIAMH C OrpaHUYEHHBIMU

BO3MOKHOCTSIMU 37I0POBbSl UMEIOTCS W3JaHUsI B JJICKTPOHHOM BHJIE B AJIEKTPOHHO-
oubmoTeuHbIx cuctemax «Jlanb» u(umm) «tOpait.

5.2 JlonoJiHUTe/IbHASA JIUTEPATYypa

1. Heopranuueckas xumus: B 3 1./ Ilox pen. 0. 1. Tperbsikosa. T. 2: Xumus
HEMEePEXOAHBIX JIEMEHTOB: Y YeOHUK ISl CTY/. BBICII. y4uel. 3aBe/ieHuit /
A. A. JIpoznos, B. I1. 3nomanos, I'. H. Ma3zo, ®. M. CriupuioHOB. — M.:
N3narenbckuii ieHTp «Akaaemus», 2007.

2. Axmeros, H.C. JIabopaTtopHble U CEMUHAPCKHE 3aHATHUS 110 O0IIEeH U
HEOPTaHUYECKON XUMUU [ DIIEKTPOHHBIN pecypc] : yueb. mocodue / H.C.
AxmetoB, M.K. A3uzoBa, JI.LU. bageirnna. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanp, 2014. — 368 c. — Pexxum pocryna:
https://e.lanbook.com/book/50685. — 3ari. ¢ skpaHa.

5.3. [lepnoanyeckne u3aHus:
1. DnekTpoxumwus



2. KypHan HeOpraHUYEeCKON XUMHUH
3. KoopauHaunoHHast Xumus

6. Ilepeuenb pecypcoB MHGPOPMANHUOHHO-TEJIEKOMMYHHMKALIMOHHOM CETH
«/HTEpHET», B TOM 4HCJIe COBpPeMeHHbIe NMpodecCHOHANIbHbIC 0a3bl JAHHBIX H
HHPOPMALMOHHBbIE CHPABOYHbIC CHCTEMbl, HEO00XOAUMBbIC [JISI OCBOCHUA
AUCHUILIMHBI (MOAYJISI).

1. CrnpaBo4yHO-TIpaBOBas cucrema «KoHcynbpTaHT [Tmroc»
(http:/ /www.consultant.ru)

2. [Topran OTKPBITBIX JTAHHBIX Poccuiickon denepepaunu
https:/ /data.gov.ru

3. ba3za oTkphITBIX naHHBIX MuHHCTEpCTBA TpyAa W COLMAIBHOW 3amuTbl PO

https:/ /rosmintrud.ru/opendata
4, baza pmannbix Haywynoit snextponssii  Oubmuorexku €LIBRARY.RU
https:/ /elibrary.ru/

S. baza pmaHHBIX BcepoccHiiCKOrO HMHCTUTYTa HAydYHOM M TEXHHYECKOHN
undopmanuu (BUHUTHU) PAH http:/ /www2.viniti.ru/

6. ba3sl maHHBIX B cdepe HUHTEIJIEKTYyaJbHOM COOCTBEHHOCTH, BKJIIOYAs
nmaTeHTHBIE 0a3bl JAHHBIX WWW.TUusnano.com

7. ba3pl JaHHBIX W  aAHAJIUTUYECKHWE MNyOJUKaUUMU  «YHHUBEPCUTETCKas
uHpopmarmonnas cucrema POCCHUS» https:/ /uisrussia.msu.ru/

8. @enepanbHblii LEHTP HHPOPMALMOHHO-00pa3zoBaTenbHbIX pecypcoB. URL:
http://fcior.edu.ru/.

Q. Poccwuiickuit o6pazoBarensHbIid moptan. URL: http://www.school.edu.ru/

10. HMuTepHeT cailThl BeqymuX rocyaapcTBeHHbIX BY30B 1 HayuHBIX OpraHu3aiui
P®: MI'Y, CII6I'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

11. 3apy6exnble Bemymue HayuHble W yueOHbie 1eHTpbl: NBS USA, MTI UK,
ChLab Japan, NSRDS wu ap.

12.  XuMHUYECKHUH KaTajaor: XUMHUYECKUE pecypchl Pynera http://www.ximicat.com/

13. Tlopran  ¢yHIZaMEHTAILHOTO  XHMHYECKOro  oOpasoBanusi  Poccum
http://www.chemnet.ru

14. Xumuk: caiiT 0 Xxumuu U1 XuMukos http://www.xumuk.ru/

15.  Xwumwuueckuii cepsep http://www.Himhelp.ru

7. MeTtoanuyeckue YKa3aHusl AJA  O0y4YalIIMXCA 10 OCBOCHHIO
AUCHHUILIUHBI (MOIYJIs1)

Ha camocrositensHyo paboTy 1Mo AUCHUIUIMHE OTBOAUTCS 29,8 4acos.
JlanHblii BUA pabOThI NpeycMaTpUBAET:

Iloozomoska k mexywemy koumponio - 14,8 uacoe.
Cpox BbinosiHenus - 1- 18 neaenu, Gpopmbl KOHTPOJISE — YCTHBIM OMPOC, OTYET

1o J1abopaToOpHBIM paboTam


http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://fcior.edu.ru/
http://www.school.edu.ru/

Ipopabomxa yuebnozo (meopemuuecko2o) mamepuaia - 15 uacos
Cpoxk BemosiHeHus - 1- 18 Hemenu, popMbl KOHTPOIISI — YCTHBIN OTIPOC.

B ocBoeHMM JUCHUIUIMHBI MHBAIUWAAMH W JIMIAMH C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0pPOBbs OOJIbIIIOE 3HAUYEHHE WMEET WHAMBHUIYyalbHas ydeOHas
pabota (KOHCYJIbTAIMK ) — JIOTIOJIHUTENIbHOE Pa3bsiCHEHUE y4eOHOTO MaTepuara.

NuauButyaibHble KOHCYJIBTAIIMU 110 MPEIMETY SIBIISIOTCS BAXKHBIM (PaKTOPOM,
CIIOCOOCTBYIOIITUM WHMBUIyalu3alun oOy4eHMS u YCTaHOBJICHUIO
BOCITUTATEILHOTO KOHTAKTa MEXIY MperojaBaTeIeM M OOyJaroIIMMCS WHBAIUIOM
WJIU JIUIIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37]0POBbSI.

8. Ilepeyenb wuHGPOPMALNMOHHBIX TEXHOJOIWH, WCHOJb3yeMbIX IPH
OCYILLeCTBJICHMH 00Pa30BaTEJIbHOI0 MPOLECCA M0 JUCHUILINHE (MOTYJIIO)

8.1 Ilepevyenb nHPOPMAITMOHHBIX TEXHOJIOTHIA.
— Hcnonb30BaHK€e 3NEKTPOHHBIX MPE3EHTALMN PU MPOBEACHUU JICKIIMOHHBIX
3aHATHH.

8.2 IlepeyeHr  He00XO0AUMOIO  JIMHEH3MOHHOIO0  IPOrPAMMHOIO
o0ecrieyeHust

B nponecce 0cBOGHMsI TUCHUIUIMHBI UCIOJIB3YETCS CIEAYIOIIEE MPOTPaMMHOE
obecrieuenne: Microsoft Windows, Microsoft Office (Word, Excel, PowerPoint).

9. MarepuajbHO-TeXHUYeCKasi 0a3a, HeoOXoAMMAas sl OCYUIeCTBJICHUSA
00pa30BaTeJIbHOI0 MPOLECCA MO TUCHUIINHE (MOAYJII0)

MaTtepuaibHO-TEXHUUYECKOE 00eCIICUeHHE

Bux pabor
Ne AP JTUCHIUTUIMHBI (MOYJIS) U OCHAIIEHHOCTh

VYyebnas ayautopuss Uil TPOBEACHHUS
3aHATHI JIGKIIMOHHOTO THWIIA, OCHAIICHHAS
1 | Jlekmun KOMIUIEKTOM Y4YeOHOM MeOenu, MeIoBOM
JIOCKOM W TEPEHOCHBIM MYJIbTUMETUNHBIM
obopynoBanueM (ayautopus 439C)

YueOnas sabopaTopusi, YKOMILJIEKTOBaHHAS
CreMATU3UPOBAHHON MeOesbl0, BBITSXKHOU
CHUCTEMOU BEHTWISIINH, MEJIOBBIMH JOCKAMH,
CpeIcTBaMH  TOXKapHOW  0O€30MacHOCTH U
OKAa3aHUsl NEPBOM MEIUIMHCKOM MOMOIIIH,
2 JlabopaTopHbie paboThl  [1Ta0OpaTOpPHBIM  OOOPYJOBAaHUEM:  BECHI
TEXHOXUMUYECKHUE, DJICKTPUUECKHUE TITUTKH,
HAa0OpPbl XMMHYECKOW TOCYIbI U PEAKTHUBOB,
MarHuTHbICE MEIIAJIKA C noaorpeBoM MM-
135H «Tarmep», pH-metp «3Oxcnept-001-
3.04», cnekrpodoromerp B-1100 DKOBBIO,




1ad op aTOPHBIﬁ HNCTOYHHK IIMTaHH

IMPODKMUII Bb5-71/1M, BECHI
anasmtHyeckue Adventurer Pro AV114C
(ayautopus 430C)

CamocTrosTenbHas pa60Ta

Kabuner mis camocTosiTeIbHON pPaboTHI,
OCHAIIICHHBI KOMIIBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO  TOJKJIIOUCHHS K CETH
«MHTepHe™ M 00€CTeYeHHBIN JTOCTYIIOM B
AJIEKTPOHHYIO uH(pOpMaIIMOHHO-
o0pa3oBaTeNbHYI0 CpEely YHHBEPCHTETA
(aymutopus 431C)

I'pynmoseie
(MHAMBUYaIbHBIE)
KOHCYJIbTAllMM,  TEKyLIUU
KOHTPOJIb, IMPOMEXKYTOYHAS
arrecranus

aynuropus 136




