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1. Hean u 32724 0CBOEHMSI JUCUUIJIMHBI

L[CJ'IB JUCHUIUIMHBIL. IIOJY4YCHHUE CTYyIACHTaMH 3HaHHI>'I, YMeHI/II\/'I 1 HaBBIKOB IIO OCHOBHBIM

BOIIPOCaM KOJUIOUIHOW XUMHH.

3amauy TUCIHUILIMHEI.

1. 3HaTh OCHOBHBIE 3aKOHBI U COOTHOIIEHUS IO TEOPUHU U MPAKTUKE KOJIJIOUTHON XUMUH,

2. yMETh IPUMEHSATHh OCHOBHBIE COOTHOIIECHUS KOJUIOUTHON XUMUHU K PEHICHUIO TPUKIIATHBIX
3a/1ay, a TaK)K€ OCBOMTH OMPEIEICHHBIH KOMIUICKC 3HaHUH, HEOOXOJMMBIA IS YCIIEIIHOTO
M3Y4YEHUS TTOCHEAYIOIUX JUCIUILUINH,

3. UMETh IPE/ICTABIICHUE O MPOBEACHUU IKCIIEPUMEHTOB U COOTBETCTBYIOLIUX PACUYETOB IO
KOJJIOWJTHOM XUMUH;

4. CII0COOCTBOBATH (hopMUPOBAHHIO MPOTPECCUBHOTO MaTepUATUCTUYECKOTO
MHUpPOBO33PEHHUS, PA3BUTUIO HWHTEJUIEKTA, WHKEHEPHOM »JpyIuUMH M KOMIIETCHLMH, B
cootBercTBUU ¢ ob0mmmu nemsimu OINOIl w  KBaTM(PUKAITMOHHBIME  XapaKTEPUCTHKAMU

BBIITYCKHHKA Hanpasienus noarotosku 28.03.03 - HanomaTepuaisi.

1. Mecto nucuuniuebl B crpykrype OIIOII BO

JlucuMIinHa OTHOCUTCA K JUCIHMIUIMHAM 00s3aTeIbHON YacTH yueOHOro IjIaHa.

Heo0OxonuMbpIMu yCIIOBUSMU AJ11 OCBOEHUS JUCLMILINHBI SBIISIOTCSA:

-3HaHHE OCHOB BBICILICH MaTeMaTUKU, PU3UKHU, 0OLIeH U PU3NIECKON XUMUH,

-yMEHHE HCIOJIb30BaTh KOMIIBIOTEpHBbIE TEXHOJIOIMH JJIsi pelleHus 3ajad oO0paboTKH
uH(pOopMaLnu;

-BJIaJICHE€ HAaBBIKAMU H3YYEHHUS TEOPETUYECKOr0 MarepHuaja ecCTeCTBEHHO-HayqHOU
HalpaBJI€HHOCTH, CIOCOOHOCTBIO OCBOUTH COBPEMEHHBIE HWHCTPYMEHTAJbHBbIE (PHU3UKO-
XUMHYECKHE METO/Ibl aHAJIN3a U MCCIIEA0BaHUs ITPOLIECCOB U MAaTEPUAJIOB.

CopepxaHue AUCHUILTUHBI SBISETCS JOTMUYECKUM MPOJOHKEHUEM COAECPKAaHUS TUCHUIUINH
b.1.0.12 — ®usuka, b.1.0.20 — O6mas xumus, b.1.0.21 — Heopranuueckas xumusi, b.1.0.22 —
Oprannyeckas xumus, b.1.0.25 — ®usnueckas XUMHA U CIYKUT OCHOBOW Ui OCBOEHUS
muciumuinH b1.0.24 MartepuanoBeneHue U TexHoiorus marepuanos, b.1.B.06 — Dkonorus,
b.1.B.07 — Meramnuueckne HaHomopomku, b.1.B.09 - Merammueckue HaHoMarepuanasl U

mieHky, b.1.B.15 — MeToas! nosiydeHuss HAHOPa3MEPHbBIX MAaTEPUAIIOB.



2. Pe3yabTaTbl 00y4YeHUs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIPaBJieH HAa (OPMHUPOBAHUE CIAEAYIOIIUX KOMITETEHIIHI:

Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kox 1 HanMeHOBaHNE HHANKATOPa
JoctikeHust komnereniu (MJIK)

KOZ[ 1 HAaMMCHOBAHUE pPE3yJibTaTa
06yquH51 10 AUCHUIIIINHC

VYK-1. Cnocoben
OCYIIECTBIIATH OUCK,
KPUTUYECKHUN aHaIU3 U
cuHTEe3 HHPOPMAaLNH,
MIPUMEHATH CUCTEMHBIH
TOJXO UISl PEILICHUS
MIOCTABJICHHBIX 3a/1a4

VK-1.2. CuctemaTtusupyer u
KPUTUUYECKH aHAJIU3UPYET HH(OPMALHIO,
MOJTYYEHHYIO U3 Pa3HbIX HCTOYHUKOB, B
COOTBETCTBHU C TPEOOBAHUSIMU U
YCIIOBHSMH 314U

3HaTh: 31 OCHOBHEIE MOHATHA U
3aKOHBI KOJJIOMIHOM XUMUU, UX
MPOSIBJICHUE B HAHOCHUCTEMAX

VYMets: V1 npuMeHATh NOTy4eHHbIE
3HaHUS JUIA PELICHUS IPAKTHYECKUX
3a[a4, HaXOAUTh U aHAJIU3UPOBATh
HEO0XOTUMYI0 HHPOPMAITHIO.

Bnagers: Bl ocHOBHBIMH METOIAMU
MHCTPYMEHTAJILHOTO MCCIEA0BaHUS
U TEOPETHUUYECKOTO pacyeTa
[apaMeTPOB peabHbBIX KOJUIOUIHBIX
CHCTEM, a TAK)KE MaTEMaTHUYECKOTO
aHaJIKu3a YCJIOBUU UX yCTOMYHUBOIO
COCTOSIHHS.

OIIK-1. CriocobeH pemiathb
3amaun npohecCHoHaNbHON
IeSITeNbHOCTH HAa OCHOBE
OPUMEHEHHUS
€CTECTBCHHOHAYYHBIX H
00LICHHKCHEPHBIX 3HAHHH,
METOA0OB MAaTEMaTUYCCKOI'O
aHaJM3a ¥ MOJCINPOBAHUS

OIIK-1.3. Ucnons3yer
OKCIICPUMEHTAJIbHBIC METOAbI
omnpenesieHus PU3UKO-XUMHUECKUX
CBOMCTB HEOPraHUYECKUX U
OPTaHWYECKUX BEIICCTB

3Hath 32 3KCHEepUMEHTANbHbIC
METO/IbI KOJUIOWTHON XHUMUH,
METO/Ibl MATEMaTHYECKOTO aHaIN3a
1 MOJICJTUPOBaHUS KOJUIOUIAHBIX
CHCTEM

YMmerb V2 npuMeHsTh 3HAHUSA
OCHOBHBIX 3aKOHOB U METO/IOB
KOJUTOMIHOW XUMWH [T PEIICHHS
MPaKTHYECKUX 33124

Bnagets B2 ocHOBaMu
MIPaKTUIECKOM pearnu3alim
MOJIYYEHHBIX 3HAHUHN U UX
JTaTbHEHUIIIETO COBEPIIIEHCTBOBAHUS
JUTS pEelIeHUs 3a1a4
npodeccrnoHanbHOM
HaNpaBJICHHOCTH.

OIIK-3.Cnocoben
MIPOBOIUTH U3MEPCHUS U
HaOroieHus1, 00pabaThIBaTh
U MPEJICTaBIIATH
IKCIIEPUMEHTAIIbHbIE
JIAHHbIE

OIIK-3.1. CocraBisieT OTYETHI 110
y4eOHO-HUCCIIEI0BATEIBLCKON
JIEATENLHOCTH, BKITFOUAs aHAIIN3
IKCIIEPUMEHTAIIbHBIX PE3YJIbTATOB,
COIIOCTABJIEHHS UX C U3BECTHBEIMHU
aHaJIoraMHu

3HaTh 33 SKCIEepUMEHTAIbHbIC
METO/IbI KOJUTOMTHOW XHMHUH

YmMeth Y3 IpOBOJIUTE U3MEPEHHS U
HaOII0AEHUS C TIOMOILBIO
CHeIUATbHBIX TPUOOPOB U METO/IOB
KOJUIOHUTHOW XHUMHUH, 00pabaThIBaTh
Y MIPEJICTaBISTh
IKCIIEPUMEHTAJIbHBIC IAHHBIC

Brnanmers B3 HaBbIKamMu paboTHI ¢
nprOOpPaMu U METOAAMHU 00PaOOTKH
JIAHHBIX

OIIK-5. Cniocoben
MPUHUMATh 00OOCHOBAaHHbIE
TEXHHUYECKUE PELICHUS B
npodeccruoHaTbLHOM
JeSITeIbHOCTH, BEIONPATh

3¢ G eKTHBHBIC U O€30TaCHEIC
TEXHHYECKHE CPEJCTBA U
TEXHOJIOTUHI

OIIK-5.1. OnpenenseT nepedeHb
000pyIOBaHMs Ha POU3BOJICTBE U B
nabopatopuu, o0ecreunBaromee
0e30IacHoOe IPOM3BOICTBO NP CHHTE3E
U MCCIIeIOBaHNH HAHOMATEPHAJOB

3HaTh 34 PUBUKO-XUMHYECKYIO
MIPUPOJLYy IPOLECCOB U SBICHUH,
HU3y4aeMbIX KOJUIOUAHOU XUMHUEH, C
LENIbI0 ONITUMU3ALUN TEXHUYECKUX
peueHui

Ywmers Y4 npuHUMATH
000CHOBaHHBIE PELICHUS IIPU
BBIOOPE ONTHUMAIIBHBIX YCIOBUI
MPOBEACHUS SKCIEPUMEHTA IO
KOJJIOUAHOM XUMHUU

Brnaners B4 criocoGHOCTBIO
BBIOMPATh 3P HEKTUBHBIE U
Oe3omacHple TEXHUYECKHE CPEICTBA




XUMHHU

M TEXHOJIOT'MU HAa OCHOBE 3HAHUM
3aKOHOB ¥ METOJIOB KOJUIOHUTHOM

OO0muii 00beM TUCHIUTUTHHEBI COCTaBIsIeT 3

3. O0beM TUCUHUILIHHBI

3aueTHbIX equuunbl, 108  dgacos.

Tabmuna 4.1.
AynuTOpHBIC 3aHATH/KOHTaKTHas paboTa,
dopma
dopma Kypce/ qac. CamocrosTenpHas .
MPOMEXXYTOUHOH
0o0ydeHUs | ceMecTp [paxtuueckue | JlabopaTopHbie pabota, Jac.
Jlexnun aTTeCTAallNU
3aHATHA 3aHATHA
Ounast 3/5 18 - 34 56 3auer

4. CTpyKTypa M coepKaHue TUCHUILINHBI

5.1. CTpykTypa AUCHUNIMHBI

ouHas ¢opma odyuenus (OPO)

Tabmuua 5.1.1

CTpyKTypa JUCIUILUINHBI AyauTopHbie
3aHATHUS, Yac. CPC, | Bcero, Kon MJIK OLeHOYHBI
w/n Homep HammenoBanue paznena JI. Ip. JIa6. Hac. Hac. ¢ cpericTra
pasznena
Beenenue. [Ipenmer u Cobeceno
3HAYCHHUE KOJUIOUIHOM VK-1.2, BaHHUC
Lo || | | s Jonkis
OYMCTKH KOH}JIII;I/I}IHLIX OIK-3.1,
OIIK-5.1
CHCTEM.
MornexynsapHo- YK-12, Ompoc,
2 KHHETHYECKHE CBOMCTBA 2 4 5 11 OIIK-1.3, oTHer
JIUCTIEPCHBIX CUCTEM OIIK-3.1,
OIIK-5.1
YK-1.2, Omnpoc,
OnTH4YecKne CBOMCTBA OIIK-1.3, OTYET
3 JIICTIEPCHBIX CHCTEM 2 ) 4 4 10 OIIK-3.1,
OIIK-5.1
VK-1.2, Cobeceno
OIIK-1.3, BaHMUE,
4 [ToBepXHOCTHBIE SIBIICHUS. 2 - 2 6 10 OTIK-3.1. onpoc
OIIK-5.1
VK-1.2, Omnpoc,
OIIK-1.3, OTYET
5 AncopOrust 4 - 10 12 22 OIIK-3.1
OIIK-5.1
YK-1.2, Omnpoc,
DNEeKTPOKUHETUIECKUE
6 siBIIeHUs. JIBOHHOM 2 - 4 6 12 OMK-1.3, SAIAEHE,
3NEKTPHYECKHIl CIIOH OIK-3.1, oraer
OIIK-5.1
YK-1.2, Omnpoc,
ArperaTuBHas
7 YCTOHUUBOCTD AUCIEPCHBIX 2 - 4 7 13 OMK-1.3, oret
CHCTEM OIIK-3.1,
OIIK-5.1
CTpyKTypHO-MEXaHHUIECKUE YK-1.2, Cobeceno
8 cBoiicTBa JICTIEPCHBIX 2 ; 2 7 13 8%&'%% BaHue,
CHCTEM =
OIIK-5.1




VK-1.2, Ompoc
9 9 CBoiicTBa OTJIENBHBIX 2 3 11 OIIK-1.3,

KJIACCOB KOJUIOUIHBIX CUCTEM OIIK-3.1,
OIIK-5.1

VK-1.2, Bonpocst

OIIK-1.3,
10| 1-9 [ToAroToBKa K 3a4eTy 4 OINK-3.1 ety

OIIK-5.1

Hroro: | 18 - 34 56 108

5.2. Coaep:xaHue JUCHUIINHBI.

5.2.1. Coneprxkanue pa3ieiaoB AUCIUIUIMHBI (TUIAKTUYECKUE €IMHULIBI).

Paznen 1. «Beenenwue. [Ipenmer u 3HaueHne KoJmouaHoN xumun. Kinaccudukammm, MeToab!
IIOJIyYEHUS U OYMCTKHU KOJUIOUIHBIX CUCTEM.

Paznen 2. «MonexkynsspHO-KMHETUYECKUE CBOICTBA AMCIIEPCHBIX CHUCTEM». BpoyHOBCKoOe
nBwkKeHue, uddy3us, ocMoc. YpaBHeHUs — OWHIITEHHa, OWHITeHHA-CMOIYyXOBCKOTO.
3aKOHOMEPHOCTH ~ CEJMMEHTAllMd B  TPABUTALMOHHOM II0JI€ M LEHTPOOSKHOM  TIOJIE.
['uncomerpuyeckuil 3akoH, IU(PQPY3MOHHO-CEAUMEHTAIMOHHOE PAaBHOBECHE B HAHOIMCIEPCHBIX
CHCTEMaX.

Paznen 3. «Ontudeckue cBoicTBa AUCIEPCHBIX CUCTEM». PaccesiHue cBeta, ypaBHeHue Panes.
AbGcopOiust  cBera,ypaBuenue byrepa-JlamOepra-bepa. Ontudeckne MeETOIbI  UCCIICAOBAHUS
HAHOJUCIIEPCHBIX CUCTEM.

Paznen 4. [loBepxHOCTHBIE siBIEHMS. TepMonMHAMUKa IOBEPXHOCTHOTO CJIOS, TIOBEPXHOCTHOE
HaTsDKEHUE. Are3ns, Kore3us, CMauyMBaHue, pacTekanue. KanuuispHele sBiIeHUs.

Paznen 5. «ApcopOiusi». AnmcopOruisi Ha TPaHUIE JKUIKOCTH-Ta3, aaCcoOpOIMs HA TBEPIBIX
MIOBEPXHOCTSX U3 PACTBOPOB U Ia30BOM (a3bl. AcopOLst HOHOB, HOHOOOMEHHBIE ITPOLIECCHI.

Paznen 6. «OnexkTpokuHeTHYECKUE ABIEHUS. J|BOMHOM 3neKkTprudecKuii cioii». Teopun ctpoeHus
JIBOMHOT'O AJIEKTPUIECKOTO clos. DnekTpodopes, anexktpoocmoc, 3dpdext Ksunke, addext JopHa.

Paznen 7. «ArperatuBHas yCTOHMUMBOCTb JUCIEPCHBIX CcUCTEM». DakTOpbl arperaTMBHOM
ycrorunBocty. Koarymsauusa. Ctpoenue munesuisl. Teopust arperatnBHoi ycronunsoctd 1JIPO.
Crabunm3anus Kouton0B. KnneTnka Koarysiuu.

Paznen 8. «CTpyKTyp-MEXaHMYECKUE CBOWCTBA AWUCIEPCHBIX CUCTEM». BS3KOCTB, yIpyrocrs,
IUIACTUYHOCTh. Y paBHeHus1 HploToHa, buHrama, Hbl0TOHOBCKHE 1 OMHI'aMOBCKHUE YKUJIKOCTH.

Paznen 9. «CBolicTBa OTAEIBbHBI KJIACCOB KOJUIOMIHBIX CUCTEM». OMYJIbCUH, MIEHBI, a3pO30JIH,
HaHOJUCIIEPCHBIE (YIBTPAMUKPOr€TEPOTreHHBIE) CUCTEMBI.

5.2.2. ConeprkaHue AUCIUTUTAHBI TIO BUAAM Y4eOHBIX 3aHATHH.

JIeKIMOHHBIE 3AHATHS
Tabmmra 5.2.1

Ne | Howmep pa3mena OGnem, uac.
/m muciumasl | Od0 | 3PO | 0300 Tema nexuun
- - Bsenenue. Ilpeamer U 3HaueHUE KOJJIOUIHOU XUMUH.
1 1 2 Krnaccudukanuu, MeToap! OTYyYeHUS M OYHCTKH KOJUIOUTHBIX
CHCTEM.
2 2 2 - - MonexyIsipHO-KHHETHIECKIEe CBOMCTBA TUCTIEPCHBIX CHCTEM
3 3 2 - - OnruyecKre CBOICTBA JUCIEPCHBIX CUCTEM
4 4 2 - - IToBepXHOCTHBIE SIBICHMUSI
5 5 4 - - Ancopbrms
6 6 2 - - BHeFTpOKHHeTquCKHe siByieHusl. JIBOMHON 21eKTpUUeCcKUil
cIoi
7 7 2 3 3 ArperaTtuBHasl yCTOHYMBOCTb IUCIIEPCHBIX CHCTEM




CTpyKTypHO-MEXaHHYIESCKHE CBOWCTBA TUCIIEPCHBIX CHCTEM

Hroro:

18

JlabopaTtopHbie paGoThI

Tabmuma 5.2.2

Ne

=]
=
=

Howmep paznena
JVCIUTITHHBI

O0BeMm, Jac.

(010]6)

300

0390

Hamvmenosanne nmabopaTopHOit paboTHI

1

Beonnoe 3auarue. Texuuka 6e30aCHOCTH.

CennMenTamms

Onruyeckue CBOMCTBA JAUCIICPCHBIX CUCTEM

HOBerHOCTHbIC SABJICHUA

AncopOrust Ha TpaHUIIE KUAKOCTh-Ta3

AncopOIust Ha TBEPABIX aIcopOeHTax

Onexrpodopes

pacTBOpOB

HonyquI/Ie " arperaTuBHas yCTOI‘/‘I‘{I/IBOCTL KOJIJIOMJIHBIX

O 0 (N[ofolhjw|N|F-

CTpyKTypHO-MEXaHUYECKHE CBOWCTBA TUCIIEPCHBIX CUCTEM

[EEN
o

OO N oojojo|b|lwN

NN B | OB DN

CsoiicTBa OTACJIBHBIX KJIACCOB KOJIJIOWIHBIX CUCTEM

Uroro:

w
g
1

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuma 5.2.3

Ne Homep OObem, yac.
/i pa3zaena Tema Bun CPC
JUCLUATLIAHBI OdO | 300 | OPO
Beenenue. [Ipenmer u 3HaueHue
KOJUTOUTHOW XHMHUH. IToaroroska x
1 1 2 Knaccugukamnmm, MeTomsr TEOPETHICCKOMY
TOJTY9ICHUS M OYHUCTKH KOJJIOKBHYMY
KOJUTOMTHBIX CUCTEM.
IMoxroroska x
2 2 5 MOJ}GKyJ'ISIpHO-KI/IHGTI/I'IGCKI/Ie nabopaTopHOi paboTe u
CBOMCTBA IUCTIEPCHBIX CUCTEM 3allIMTe OTYETA,
HaIlMCaHKWE OTYEeTa
IToaroroBka k
3 3 4 OnTuveckre CBOHCTBA nabopaTtopHoit paboTe u
JIUCTIEPCHBIX CUCTEM 3alIMTe OTYETA,
HaIlMCaHKWE OTYEeTa
4 4 6 [ToBepxHOCTHBIE ABIECHUS Toaroroska K
KOJUIOKBUYMY
IToaroroBka x
5 5 12 Ascopius nmabopaTopHEIM paboTaM u
3aIUTe OTYETOB,
HaIMCcaHue OTYCTOB
IMoxroroBska x
6 6 6 DNEeKTPOKIMHETHICCKHUE SBIICHUA. | JJabopaTopHOU paboTe U
JIBOIHOM 3JIeKTpUYECKU CIIoH 3alIUTE OTYETA,
HaIlMCaHKWE OTYeTa
ITonroroBka x
7 7 7 ArperaTuBHasi yCTOWIMBOCTD nabopaTtopHoi paboTe 1
JIUCTIEPCHBIX CUCTEM 3al[UTe OTYETA,
HaIlMCaHKWE OTYeTa
8 8 7 cnohoraa mmeneponsns onerew | LIOAFOTOBKE K
KOJUTOKBUYMY




CBolicTBa OTIENLHBIX KJIACCOB IToaroroBka k
KOJUIOMIHBIX CHCTEM KOJUTOKBHYMY H 3a4€Ty

9 9 7

Hroro: 56

5.2.3. IlpenomaBanue IUCHUIUIMHBI BEACTCSA C MNPUMEHCHHEM CICIYIOIIUX BHJIOB
00pa3oBaTebHBIX TEXHOJIOTHIL:
—  Busyaummsanus ydyeOHoro wmarepuasia B Power Point B jamamoroBoM pexxume
(JIEKITMOHHBIE 3aHSTHS);
— paboTa B MaJIbIX IpyIIax (JJabopaTopHbIC 3aHATHA);
—  pa30op MPaKTHYECKHX CHTYalUi (OMPOC, TECThI, KOJUIOKBUYM)

5. TemaTHKa KypcOBBIX padoT/MPOEKTOB

KypcoBbie paboTh/IpOoeKTHl Y4eOHBIM TJIAHOM HE MTPETyCMOTPEHBI

6. KoHnTpoJbHbIe padoThl

KoHnTponbHble paboThl y4eOHBIM IIJITAHOM HE MPETYyCMOTPEHBI

7. Onenka pPe3yJbTaTOB OCBOCHUSA NUCHUIIIMHBI

8.1. Kpurepuu OlLIECHMBAHMSI CTENEHW MOJHOTHI M KauyeCcTBa OCBOCHUSI KOMIIETCHIMUA B
COOTBETCTBUU C TUIAHUPYEMBIMH pe3yJbTaTaMu 00yueHus rpuseeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cHmCTEMa OICHMBAHUS CTCIICHU IIOJIHOTHI M KadecTBa OCBOCHUS
KOMIIETeHIIMIH 00y4Jaromuxcsi oyHor (Gopmbl 00yueHus npejcTasieHa B Tadmuie 8.1.

Taomuua 8.1

Ne /n | Bunp! MmeponipusaTHii B paMKax TEKYIEro KOHTPOJIs | KonyectBo 6anioB
1 Texymias arTecTarus
1 Brimonnenue u 3amura JiabopaTopHOi paboTs
«CemumeHTarsy. TeopeTudeckuii KOJUIOKBUYM
BrimonHenue u 3amuTa 1abopaTopHoi paboThl «OnTHYecKue
CBOHCTBA IMCTIEPCHBIX CHCTEM.
3 Teopernueckuii KoutokBUYM «I10BEpXHOCTHBIE SIBICHUSI» 6
NTOI'O 3a mepByto TeKyIIyo arrectanuo | 27

11

10

2 TeKymas aTTecTaIus
Brimonaenue 2 1abopaTopHBIX paboT M OTYETOB 110 TEME

4 «AncopOrsny 8

5 TeopeTndeckuii KOJUIOKBUYM «AICOpOIHsD» 9

6 BeimonHeHue 1abopaTopHOi paboThl U oTYeTa 4
«QnexTpodopesy

HNTOTO 3a Bropyto Tekymryto atrectanmtoo | 21

3 Tekymiasi aTTeCTaIus
TeopeTndeckuii KOJUIOKBUYM «DJIEKTPOKHHETUICCKUE

! siBIeHUsL. JIBOMHON 2eKTpUUYECKUil CIoil» 8

8 BrimonHenue u 3anura 1adopatopHoii padotel «IlomyueHue u 8
arperaTvBHas yCTOMYMBOCTH KOJJIOMJIHBIX PAaCTBOPOB)

9 TeoPeanecxnﬁ KOJUIOKBUYM «CTPYKTYypHO-MEXaHUUECKHE 8
CBOMCTBA JIUCIIEPCHBIX CUCTEM»

10 Teopernueckuii Ko10KBUYM «CBOMCTBA OTIEIBHBIX KJIACCOB 8

KOJIJIONOHBIX CUCTEM»

11 W TOrOBBIM TECT 20

HTOT'O 3a TpeThIO TEKYIIYIO aTTeCTAIHI0 | 52
BCETO | 100




8. YueOHO-MeTOqUYecKOe U MHPOPMAIMOHHOE o0ecTiedeHne U CIUTNTIHHbBI

9.1. IlepeueHb peKOMEHyeMOH JINTEPATYphI IpeAcTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHnHbIe TpodheccHoHaNbHbIe 0a3bl NAaHHBIX M MH()OPMAIMOHHBIE CIPABOYHBIC

CHCTCMBI

—  OBbC «M3parenncTBa JlaHby;
—  OBC «2eKTpOHHOI0 U3/1aTENIbCTBA IOPAﬁT>>;

— Cob6ctBennas nosHoTekctoBas 6asza (I1I6/1) BUK TV,
— Hayunas snexrponnas 6ubnuoreka «kELIBRARY .RUy;
—  DOBC «IPR books»;
— Hayuno-texunueckas O6ubnuoreka ®I'bOY BO PI'Y nedtn m raza mmenu M.M.

['yOkuHa;

— Hayuno-texanueckas 6ubamoreka ®I'6OY BIIO YTHTY (1. Yda),
— Hayuno-texunueckas oubnuoreka ®I'bOY BIIO YI'TY (r. Yxra);
—  OBC «IIpocnekr»;

—  OBC «KOHCYyIbTaHT CTYAECHT»,

9.3. JIuneH3uoHHOE M CBOOOIHO paclpocTpaHseMOe MporpaMMHOe obOecredeHue, B T.U.

OTCUCCTBCHHOTI'O ITPOU3BOJACTBA

1. Microsoft Office Professional Plus;
2. Windows 8

9. MaTepI/IaJIbHO'TeXHI/I‘leCKOQ o0ecrneuyeHue JAUCHHUIIJIHHBI

ITomemenus s IMpOBCACHHA BCCX BHUIOB pa6OTbI, npeaAyCMOTPCHHBIX y‘{e6HBIM IIJIaHOM,

YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06y‘IeHI/IH.

Taomuma 10.1

[Mepeuens 060pymOBaHMUS, [epeueHb TEXHUUECKHX CPECTB 00yUCeHUS,
Ne i/t HEOOXOAUMOTO ISl OCBOCHHUS HEOOXOAUMBIX JIJISl OCBOCHUSI UCIUILIHHBI
JTIMCUMIUIAHBI (IeMOHCTpaIOHHOE 000PYIOBaHHE)
KoMIuiekT MyIbTUMETUITHOTO 000pYy/I0BaHHUS:
1 JlexiponHas AYJTOpI © POCKTOP, IKPaH, KOMIBIOTEP, aKyCTUIECCKAs
MYJbTHMEAUAHBIM 000PYI0BaHHEM
cucrema. JIokasgbpHas M KOPIIOPATHBHAS CETh
Crieranu3upoBaHHas J1abopaTopust
(u3rUecKoi 1 KOJUTOUTHON XUMUH,
5 OCHAIIIEHHAsI TPUHYIUTEIILHON
BBITSDKHON BEHTHIIALIUCH,
MUCHMEHHBIMH U Ta00PaTOPHBIMU
CTOJIAMH
YcTaHoBKa JUIs TIPOBEICHHUS
3 U3MEPEHUs] TOBEPXHOCTHOTO [pubop Pebunnepa
HATSDKCHHUS
YcTaHOBKA JUTSI BCTPSIXUBAHUS U
4 MEPEMEIINBAHUS PACTBOPOB B XUMHYECCKIX
Kobax
YcTaHOBKA I
5 . DOTOIEKTPOKOTIOPUMETP
KOJIODUMETPHUECKUX U3MEPEHUIA
YcraHoBka ajis
6 SKCIEPUMEHTAIILHOTO U3yUCHHSI TopcHOHHBIE BECHI
CeIMMEHTAIIUN




7 YcranoBka mist anekTpodopesa OnekrpodopeTnyeckas suerka
8 VYcraHoBKa 11 U3MEPEHUS Brckosumerp
BSI3KOCTH

9 JMCTHIIATOp ATISI HOMyYeHHS
JVCTHIUTUPOBAHHOM BOJBI

10 ONEeKTPOIUIHTKA C 3aKPBITON CITUPAIBIO IS
HarpeBaHMs paCTBOPOB B TEPMOCTOHKHX KOJIOAX

11 BropeTky, mumeTky ¥ HAOOP XUMUIECKOI
TIOCYIBI

10. Metoanueckue ykazanusi mo opranuszamuu CPC

11.1. MeToauueckue yKazaHus 10 MOATOTOBKE K MPAKTUUYECKUM, TAOOPAaTOPHBIM 3aHITUSM:

- «MoOJeKyIIpHO-KUHETUYECKNE CBOMCTBA IUCIIEPCHBIX CUCTEM». MeTouueckue yKka3aHus
K J1abopaTopHbIM pabotaM no aucuuiuinie «Kommounnnas xumus» ains By3os./ U. I'. JKuxapesa,
B. B. llImuar. — Tromens: TromI HI'Y, 2014. — 29 c., mi1.

- «OnTuyeckue CBOMCTBA AUCIIEPCHBIX CUCTEM» MeToAnYeCKrue YKa3aHusl K JIa0OpaTOPHBIM
paboram no nuctmmrae «Kommonanas xumus» ais By3oB./T.E. MBanosa, A.B. Mcmarunosa —
Tromens: TroM[HI'Y, - 2014. — 22 c.un.

- «llomyyenue, arperatuBHas YCTOMYMBOCTD M KOAryJISILUS JHUCIEPCHBIX CHUCTEM.
Meroanueckue ykazaHus K JJabOpaTopHbIM paboTam 1o auciuiuinie «KosutonaHas XumMushy AJis
By30B./T.E. lBanoBa, A.B. Ucmarunosa — Tromens: Trom[HI'Y, - 2014. — 34 c.,um.

- «DNEeKTPOKMHETUYECKUE SBICHHS». MeToauueckne yKa3aHus K JIa0OpaTOPHBIM U
MPAKTUYECKUM 3aHATHSAM MO KoJUlouaHOU xumun ais By30B./ T. E. UBanosa, T.M. Kapnayxoga,
A. B. Ucmarumnosa. — Tromens: TromMI HI'Y, 2013. — 36 c., ui.

- «Apncopbmusiy. Mertoaudeckue ykazaHHs K JIaDOpaTOpHBIM paboTaM MO JTUCHUILIINHE
«Komnoumnas xumus» nis By3os/ . I'. XKuxapesa, B. B. lImunar. — Tromens: Trom[HI'Y, 2015.
—28c., .

11.2. MeTtoanueckue ykazaHus [0 OpraHU3allii CaMOCTOSTEIbHOU paboThl.

Meroandeckue yKazaHUs IO OpraHU3allUd CaMOCTOSATEIBLHOM paboOThl CoOAep)KaTCsi B

METOAMYECKUX yKa3aHUAX JUIst JabopaTopHbix padot u CPC.



[Tpunoxxenue 1

IInanupyemsie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHUA KOMIIETEHIMHU H
KPHUTEPHHU UX OLCHHUBAHUSA

Jucunmmna: Komronaaas XumMus

Ko, nanpasnenue noarotosku: 28.03.03 Hanomarepuabt
Hanpaenennocts (mpoduns): HanomaTepuansl

Kon Kon u
Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS
KOMITETEHIINN HaNMEHOBaHNE
pe3ynbpTara
00ydeHust 1o 1-2 3 4 5
JMCIUILINHE
He 3naer Hemonctpupye | Jemonctpupye | JemoHCTpupye
3nats: 31 OCHOBHBIE T OTZEJIbHBIC T IOCTaTOYHbIE | T
TOHSTHUS U 3HAHMS 3HAHMS HCUYEPIBIBAIOL]
OCHOBHBIE
3aKOHBI OCHOBHBIX OCHOBHBIX ue 3HaHMs
TIOHSATHS U . . .
SAKOHb KOJUIOMTHOM MOHATHHN U MOHATHHN U OCHOBHBIX
. XUMHH, X 3aKOHOB 3aKOHOB MOHATHH U
KOJUTOMJHOM . .
I MPOSIBIICHHUE B KOJUTOMIHOH KOJUTOMIHOH 3aKOHOB
’ HAHOCUCTEMax | XUMHHU XUMUH, UX KOJUTOMHOH
MIPOSIBJICHUE B
MIPOSIBIICHHUE B XUMUH, HX
HaHOCHCTEMax
HAaHOCHCTEMax | IPOSBICHHE B
HAHOCHCTEMax
He ymeer Ywmeer Ywmeer YmMmeer B
Viers: V1 MPUMEHSTH MPUMEHSTH MPUMEHSTH MOJIHOW Mepe
MOJTy4EeHHBIE MOJTyYeHHBIE MOJTyYeHHBIE MPUMEHSThH
MIPUMEHSITH
3HAHMS IS 3HAHMS JUIA 3HAHMS JUIA MOJyYeHHBIE
MOJTy4eHHbIe
peueHus peeHus peueHus 3HAHMS JUIS
3HAHMS IS
NPaKTHYECKUX | MPAKTUYECKUX | NMPAKTUYECKUX | PELICHUS
YK-1. peuieHus
3ajad, 3a7ad, 3ajady, MPaKTHYECKUX
Cnocoben MPAaKTHYECKUX
HaXOAWTh U HaxOIWTh U HaxOIWTh U 3azad,
OCYIIECTBIIATH | 3ajad,
AQHAIM3MPOBATh | AHAIW3UPOBATH | AHATU3HPOBATH | HAXOIWTH U
TIOUCK, HaXOJWTh
. HEOOX0MUMYyI0 | HEOOXOJUMYIO | HEOOXOAMMYIO | aHAIM3UPOBATH
KPUTHYECKUH | aHAIM3UPOBATH
uHpopManuio. | mHbDOpMaHIO, | UHPOPMAIUIO, | HEOOXOAUMYIO
aHaIM3 U HEOOXO0ANMYIO
JIOTTyCKast psi JIOITyCKast nHpopmanuio
CHHTE3 nHdopmanuio.
OIIHNOOK. HE3HAYHUTEINIbH
nHpOpMaLUH,
IDHMEHSTE bI€ HETOYHOCTH
P o He Brageer Bnaneer Bnaneer Bnaneer B
CHCTEeMHBII ©
OCHOBHBIMH OCHOBHBIMH OCHOBHBIMH MOJIHOMMepe
MMOAXO ISt Bnanets: Bl
MeTOoJaMH METOoJlaMU METOoJlaMU OCHOBHBIMH
peuieHust OCHOBHBIMH
MHCTPYMEHTAJIb | MHCTPYMEHTNb | MHCTPYMEHTAJb | METOJaMHU
MOCTABJICHHBIX | METOJAMHU
HOTO HOTO HOTO WHCTPYMEHTAIb
3amaq HHCTPYMEHTaNb
Horo WCCIIEJIOBAaHMS | MCCIIEAOBAHUS | MCCIENOBAaHUA | HOTO
" " " HCCIIEeJOBaHMS
HCCIEeIOBAaHMS
u TEOPETHYECKOT | TEOPETHYECKOT | TEOPETHYECKOT | M
0 pacuera 0 pacuera 0 pacuera TEOPETHYECKOT
TEOPETHYECKOT
o DACHETa rapaMeTpoB rapaMeTpoB rapaMeTpoB 0 pacuera
p peanbHBIX peanbHBIX peansbHBIX apamMeTpoB
rapamMeTpoB
CUILHBIX KOJIJIOWIHBIX KOJUTOMJTHBIX KOJUTOMJTHBIX peasbHBIX
p CHCTEM, a CHCTEM, a CHCTEM, a KOJUTOHMJTHBIX
KOJUTOMTHBIX
TaKKe TaKKe TaKXKe CHCTEM, a
CHCTEM, a
TAKOKe MaTeMaTHYECKO | MaTeMaTHYecKO | MaTeMaTHYECKO | TakxKe
TO aHaJIN3a TO aHaJIN3a TO aHaJIN3a MaTeMaTHIECKO
MaTeMaTHIECKO . . .
YCIIOBUIA UX YCIIOBUIA UX YCIOBHH MX T'O aHaJIHM3a
TO aHaJM3a . . . .
. YCTOWYHMBOTO YCTOWYHMBOTO YCTOWYHMBOTO YCIIOBHUH HX
YCIIOBHI MX o
. COCTOSTHHSI. COCTOSIHUS, COCTOSIHUS, YCTOWYHMBOTO
YCTOHYHBOTO
JIOIyCKast Psi JIOITyCKast COCTOSTHHSI.
COCTOSTHHSI.
OIIHMOOK. HeOoJIbIIne
HETOYHOCTH.




Kon Kon u
Kpurtepuu onieHUBaHuS PE3yIbTaTOB O0yUYCHHS
KOMICTEHITHH HaNMEHOBaHHE
pesynbTaTta
00ydeHust 1o 1-2 3 4 5
JTVCIUTUTAHE
He 3naer 3HaeT 3HaeT B 3HaeT B
9KCIIEPUMEHTAJ | SKCIIEPUMEHTAN | JOCTATOYHOM IIOJIHOM Mepe
Snars 32 bHBIE METOJIBI bHBIC METOJIBI Mepe SKCIEPUMEHTAIT
KOJUTOMTHOM KOJUTOUIHOM JKCIIEPUMEHTAJ | bHBIE METOMAbBI
SKCIIEPUMEHTAT N
XHMUH, XHMUH, bHBIE METO/IbI KOJUTOMIHOM
bHbIE METObI M
N METOJIbI METOJIbI KOJUTOUIHOM XHMUH,
KOJUIOMIHOM
R MaTeMaTHUYeCKO | MaTeMaTH4eCKO | XUMUH, METO]IbI
MeTom:I T0 aHajau3a u ro aHaJIK3a U METO]IbI MaTeMaTH4eCKO
MOJIETUPOBAHU | MOJEIMPOBAHM | MAaTeMaTHYECKO | IO aHalu3a u
MaTeMaTHIECK
S KOJJIOWAHBIX | 51 KOJUIOMIOHBIX | TO aHaIHM3a U MOJICITNPOBAHH
OT0 aHAIN3a 1
CHCTEM CHCTEM, MOJICIUPOBAHH | SI KOJUIOWIAHBIX
MOJICITAPOBAHH
JIOITyCKast sz s KOJJIOWAHBIX | CHCTEM
ST KOJJIOWIHBIX
OIINOOK CHCTEM,
cUCTEM
orryckas
HE3HAYUTEIHH
ble HETOUHOCTH
OIIK-1.
He ymeer Ymeer YwMmeer B YwMmeer B
Cnocobex . N
MPUMEHSTh MPUMEHSTD JIOCTaTOYHOM MIOJTHOM Mepe
peniath 3a1a4u
Ymets V2 3HAHUA 3HAHUA Mepe NIPUMEHATH
po¢eCCHOHAND
Lo MIPUMEHSITh OCHOBHBIX OCHOBHBIX MIPUMEHSITD 3HAHUSA
3HAHUS 3aKOHOB U 3aKOHOB U 3HAHUSA OCHOBHBIX
JIeSITENbHOCTH
A OCHORE OCHOBHBIX METOZOB METOZOB OCHOBHBIX 3aKOHOB U
3aKOHOB U KOJIOUIHOM KOJIOUIHOM 3aKOHOB U METOZIOB
IPUMEHECHUS N
METOJIOB XUMHH JIIIS XUMHH JIIS METOZIOB KOJIIOUITHOM
€CTeCTBCHHOHAY . .
N KOJUIOUTHOM pemeHus pemeHns KOJIIOUITHOM XAMUH TS
XAMUAH TS MPAaKTHYCCKUX | MPAKTHYSCKUX | XUMHUH IS perIeHus
oOIIenHXeHepH
N peleHus 3amad 3amad, pemeHus MIPAKTUIECKUX
PIX SHAHIH, MIPaKTUYECKHUX JIOTIyCKas psijl MPaKTUYECKUX | 3a1a4
METOJIOB P Y p P
3a7a4 OIINOOK 3a]ad4,
MaTeMaTH4eCKO OMTyCKas DAL
ro aHajJIu3a u Y P
MOJIETHPOBAHMS HETOYHOCTEH
He Bnaneer Buageer Buageer Buageer B
Bnagers B2 OCHOBaMU OCHOBaMU OCHOBaMU MOJIHOW Mepe
OCHOBaMH [IPAKTUYECKOM | NMPAKTUYECKOW | MPAKTUYECKOM | OCHOBaMU
MPAaKTUIECKOH | peanm3anuu peanu3am peanu3am MPaKTUIECKOI
peanu3anuu TTOJTYYCHHBIX TTOJTyYCHHBIX TTOJTYYCHHBIX peanu3anim
MTOJTyYCHHBIX 3HaHUH U UX 3HaHUH U MX 3HaHUH U MX MTOJTyYCHHBIX
3HAHUU U UX IaJbHENIIEero IaJbHEHNIIEr0 IaJbHEHNIIErO 3HAHUU U UX
JATBHEHIIEeTo COBEPIICHCTBO | COBEPIICHCTBO | COBEPIICHCTBO | MAlbHEHIIETO
COBEPILEHCTBO | BaHUS JJIs BaHUs JJIs BaHUs JJIs COBEPIIEHCTBO
BaHUSA IS pelleHus 3a1ad | peuleHus 3a/1a4 | pemeHus 3aad | BaHUs JJis
pemenns 3ana4d | npodeccuoHan | npodeccroHan | MpodecCHOHan | pemeHus 3a1ad
npodeccroHan | bHOU BHOH BHOH npodeccroHan
BHOH HaIPABJICHHOCT | HAIIPABJICHHOCT | HAIIPaBICHHOCT | bHOM
HaIpaBJICHHOCT | W. U, TOTyCKast U, TOTyCKast HaIpaBJIEHHOCT
O psia omuboK HE3HAYUTENBH | H.
bIe HCTOYHOCTH
OIIK-3. 3Haer B
Cnocoben 3naer JIOCTAaTOYHOM
MIPOBOJUTH cTenu 3HaeT B
3natp 33 He 3naer JKCIIEPUMEHTAN .
HU3MEpEeHUus U JKCIIEPUMEHTAJ | MOJHON Mepe
SKCIIEPUMEHTAJ | SKCIEPUMEHTa] | bHbIE METOMbI
HAOJIOICHUS, N bHbIE METO/IbI JKCIIEPUMEHTAI
bHBIE METOBI bHBIE METO/IbI KOJUTOUTHOM M
00pabarbIBaTh U N N KOJUTOUTHOM bHBIE METOBI
KOJIJIOUTHOM KOJUTOMTHOM XMMUH, N
MIPEICTaBIATh XUMUH, KOJUTOUTHOM
XUMHHU XUMHA JIOTTYCKasl PsijT
AKCIIEPUMEHTAI JIOTTyCKast XUMUH
ommO0oK
bHBIC JAHHBIS HE3HAYUTEIIbH

bIC HCTOYHOCTH




Kon Kon n
Kpurepun onieHnBaHus pe3yabTaTOB 00ydeHUs
KOMITETEHIINN HaNMEHOBAaHUE
pe3ynbTara
o0y4ueHus 1o 1-2 3 4 5
JVCIHATUINHE
VYmMmeer B
OCTaTOYHOM
Ymeer A
Mepe YmMmeer B
Ymerts V3 He ymeer MPOBOJIUTH N
MPOBOAUTH TIOJIHOW Mepe
MIPOBOANTH MPOBOAUTH U3MEpEeHus U
W3MEpEeHUs U MIPOBOAUTH
U3MEpEeHus U W3MEpEHUs U HaOMIOAEHUs C
HaOMIONCHUS C | M3MEPEHHS U
HaOMIONCHUS ¢ | HAOJIONEHUS C | ITOMOLIBIO
MIOMOIIBIO HaOIIOIeHUs C
TIOMOUIBIO MOMOIIBIO CHeLUaIbHbIX
CHeLUaIbHbIX MIOMOUIBIO
crenuaIbHbIX CHeLUaIbHBIX npudopoB 1
npubopoB U crenuaIbHbIX
puOOpOB U prOOpPOB 1 METOZIOB
. METOZIOB puOOpOB 1
METO/IOB METOJIOB KOJLTOHTHOM .
. . KOJUTOMIHOH METOJIOB
KOJUTOMJHOH KOJUTOMIHOH XHMUH, .
XUMUH, KOJUTOMJHOH
XAMHH, XHAMUH, o0OpabaTbIBaTh
oOpabaTbIBaTh | XUMHH,
obOpabaTpiBaTh | oOpabaTpIBaTh | |
u oOpabaTrIBaTh
u " MPEACTABIATH
MIPEACTABIAT u
MIPEACTaBISTh NPE/ICTaBISATh 9KCTIEPUMEHTAI
OKCIIEPUMEHTAN | IPENCTABIATh
9KCIIEPUMEHTAJ | SKCIEPUMEHTANl | bHbBIEC JaHHbIC,
bHBIE JIaHHBIE, | DKCIICPUMEHTA
bHbIE JIaHHBIC bHBIC JaHHBIC JIOTyCKast Psi
JIOTyCKast bHBIE JIAHHBIC
omuboK
HE3HAYHTEIIbH
bI€ HETOYHOCTH
Bnageer B Buageer B
JIOCTaTOYHON MIOJTHOH Mepe
Bnageer
CTETICHN HaBbIKAMHU
Bimaners B3 He Brmageet HaBBIKAMH
HaBBIKAMH paboThI ¢
HaBBIKAMHU HaBBIKAMHU paboThI ¢
paboTHI ¢ npuOOpaMu u
paboTEI ¢ paboTHI ¢ prOOpaMu u
npudopaMu u METOJlaMHt
npudopamu u npudopaMu u METOJlaM1
METOIaMHA 00paboTkn
METOJIaMHU METOJlaMU 00paboTku
00paboTku JTAaHHBIX
00paboTKH 00paboTku JIAHHBIX, AHHBIX
JaHHBIX JIAHHBIX JIOTyCKast Psi ’
JIOTyCKast
omuboK
HEKOTOpbIE
HETOYHOCTH
OIIK-5. 3Haetr ¢pu3uko- | 3Haer B
3HaeT (pu3MKo- N
Criocoben 3Hath 34 He 3Haer XUMHUYECKYIO MIOJIHOM Mepe
XUMHUYECKYIO
MIPUHUMATH ¢usnko- (uzuko- IPHPO MIPUPOIY ¢dusuko-
00OCHOBaHHBIE | XMMHUYECKYIO XUMHUYECKYIO HpOEngOB u MIPOLIECCOB U XUMHUYECKYIO
TEXHUYECKHE TIPUPOTY PUPOTY H]I;)J'IeHI/Iﬁ SIBJICHUH, PUPOTY
peleHus B MIPOLIECCOB U MPOLIECCOB U s aGM;IX N3y4aeMbIX IIPOLIECCOB U
npodeccHoHaNb | SBICHUMH, SIBJICHUH, i . KOJUTOMHOH SIBTICHUH,
. KOJUTOMTHOH .
HOM H3y4aeMbIX N3y4aeMbIX UMHeli. XUMHUEH, ¢ n3y4aeMbIX
JeATENIbHOCTH, | KOJUIOUJIHOM KOJUIOMHOM LB ’ LEJIbIO KOJUIOHMJTHOM
BBIOMPATH XHMUEH, ¢ XUMUEH, ¢ ONTHUMHU3AINU XUMHUEH, ¢
ONTHUMHU3AINU
3¢ (GEKTHBHBIC U | IENBIO LETBI0 TEXHUYECKHUX LETBI0
TEXHUYECKUX .
6e3omacHble ONITHUMU3AIMN ONTHUMU3AINU elIeHHIL HO pelieHuii, ONTHUMHU3AINU
TEXHUYECKUE TEXHHUYECKUX TEXHHUYECKUX p ’ JIOTyCKast TEXHUYECKUX
. . JIONYCKaeT psiji N
cpeacTBa U pemennit peneHui oLGoK HEKOTOpbIE peneHuit
TEXHOJIOTUHI HETOYHOCTH




Kon
KOMIIETEHIINHA

Konu
Kputepuu oLeHUBaHHS pE3yIbTaTOB 00yUCHHUS
HauMEHOBaHUE
pesynbrara
o0y4ueHus 1o 1-2 3 4 5
JMCLIUIUIHHE
Ymeer
Ymeer
MIPUHUMATD YmMmeer B
Ymerts V4 He ymeer MIPUHUMATD N
000CHOBaHHBIC | TIOJHOW Mepe
NPUHUAMATb IPUHUMATh 000CHOBaHHBIE
peLICHHUS TPU MPUHAMATD
000CHOBaHHBIE | 0OOCHOBaHHBIE | PELICHHS NPU
BBIOOpE 000CHOBaHHBIE
peLIeHus Mpu pELICHHUS TPU BBIOOpE
ONTUMAJBHBIX | PEIICHHUs IPH
BBIOOpE BBIOOpE ONTUMAITEHBIX .
. yCIOBUH BBIOOpE
ONTUMAaJBHBIX ONTUMAJBHBIX | YCIOBHUIl
. . MPOBEJCHUS ONMTUMAJBbHBIX
yCIOBUi YCIIOBUH MIPOBEJCHUS .
KOJUIOUHOTO yCIOBUit
HPOBENICHUS HPOBENICHUS KOJUIOUTHOTO
IKCIEPHMEHTa, | NPOBEICHUS
KOJUIOUTHOTO KOJUIOMTHOTO IKCIEPHMEHTA,
JOIyCKasi KOJUIOUTHOTO
OKCIIEPUMEHTA | SKCIIEPUMEHTa | JIOIyCKas psi
HEKOTOpbIe IKCIIEPUMEHTA
OmMNOOK
HETOYHOCTH
Bnaneer
Bnageer A
crnocoOHOCTBIO | Brazmeer B
Bimaners B4 He Bnageer CIOCOOHOCTBIO o
BBIOUpATh HOJTHOI Mepe
CHOCOOHOCTBIO | CIIOCOOHOCTBIO | BHIOMpATh
3¢ GEKTUBHBIE | CTOCOOHOCTHIO
BBIOMpATh BBIOMPATh s deKkTuBHbIC
n 0Oe3omacHble | BHIOMpATH
spdexrtuBHbie | 3ddexTuBHBIE | U Oe3omacHbIe
TEXHUUECKHE 3¢ G eKTHBHBIC
n Oe3omacHble | U 0Oe30macHbIC | TEXHUYECKHUE
CpencTBa u u Oe30MacHbIe
TEXHUYCCKUE TEXHUYECKHE cpeacTBa U
TCXHOJIOTHUH Ha TEXHHUYCCKUEC
CpeAcTBa U cpeacTBa U TEXHOJIOTHH Ha .
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