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XuMUsI OKpyKarfomer cpeasl, XUMIYECKas IKCIIEpTH3a M SKOJIOTHIECKask 0€30IacHOCTh

Kpanudukanus O0akxanasp
®dopma 00ydeHus O4Hast
O01mas TpyL0eMKOCTb 53ET
YacoB 1o yueOHOMY ILIaHy 180 Bunp kouTpONs B cemecTpax:
B TOM YHCJIE: 9K3aMeHbI 8
ayIUTOPHBIC 3aHATHUS 88
caMoCTOsTebHAs paboTa 54,2
4acoB Ha KOHTPOIIb 34,75

Pacnpenenenne YacoB T CHMILIMHBI 10 CeMeCTpaM

(<Kypc>.<CC:1\1/\I/I:cCTT§ Ha Kypce>) 8(4-2) Hrtoro
Henens 10 1/6
Bup 3anstuit VIl PII vl PII

Jlexnum 36 36 36 36
Jla6opaTopHble 52 52 52 52
Koncynbranuu (miis cryneHra) 1,8 1,8 1,8 1,8
KoHTtpomnb caMmocTosTenbHO# paboThl pu 0,25 0,25 0,25 0,25
MIPOBEICHUH aTTECTALUKI
Koncynprammm nepen 3x3aMeHOM 1 1 1 1
B TOM uucne unr. 26 26 26 26
Uroro ayn. 88 88 88 88
Konrakrthas pabora 91,05 | 91,05 | 91,05 | 91,05
Cam. pabora 54,2 54,2 54,2 54,2
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75




Hroro [180 [180 [180 [180 |
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3aB. kadenpoii [TonpHrkoBa Enena HukoaeBHa



Busuposanue PII/I n1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00Cyx1eHa U 0100peHa s
ucnonHeHus B 2022-2023 yyeOHOM rojy Ha 3aceiaHuu Kadeapsl
Kageapa OHOTOTHH U XMMHUH

IIpoTokomor _ 2022r. Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

Busuposanue PII/I n1iist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa st
ucnoaHeHus B 2023-2024 yaeOHOM TOy Ha 3aceAaHuH Kadeapsl
kadeapa 0MOJOTUHM U XUMUH

[Iporoxomor 2023 . Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

BusupoBanue PII/I st ucroiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnojHerust B 2024-2025 yuyeOHOM Toay Ha 3aceqaHuu Kadeapsl
Kadeapa 6MOJOTUM U XUMUH

[Iporokomor 11.04.2024 . Ne 8
3aB. kadenpoii [TonpHukoBa Enena HukonaeBna

BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykeHa U 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM roy Ha 3aceiaHuu Kadeapsl
Kadeapa 6MOJOTHH H XUMHH

[Ipotokomor 2025r. Ne
3aB. kadenpoii [TonpHukoBa Enena HukonaeBHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1 | Jenu: 1. O3HaKOMUTH C OCHOBAMH HAYKH O HOJHMMEPax U JAaTh IPEJICTABICHNE O €€ BAXXHEUIINX MPAKTUYECKUX MTPUIIOKECHUSAX.
2. O003HaYNTH OCHOBHBIE OTJIMYHUS B CBOMCTBAX BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI OT HU3KOMOJIEKYIISIPHBIX BEIIECTB U
PACKpBITh NPUYMHBI HAOIIOJAEMbIX Pa3IM4YHii HA OCHOBAaHUU COBPEMEHHBIX MPEICTABICHUH O IIOJIMMEPHOM COCTOSHUU
BEIIECTBA.

3. 3asoxuTh GPyHAAMEHT JUIS IOHUMAHUSI IPUHIUIIOB, KOTOPBIE JIEXKAT B OCHOBE IIEICHANIPABICHHOTO CHHTE3a M dKCILTyaTalui
MOJIMMEPHBIX MaTePUaIOB.

1.2|3a0auu: 1. PaCCMOTpeTI) Hanbolee CYIIECTBCHHLIC ACTICKThI XUMUHU, (l)I/ISI/IKO-XI/IMI/II/I MOJIMMEPOB B UX €AUHCTBE,
MMPUBHOCUMOM MAaKpPOMOJICKYJIAPHOCTBIO U HEITHBIM CTPOCHUCM.

2. Haym/m, OCHOBHBIM MCTOIOJOTHYCCKUM IMOAXO0aaM K U3y4aCMbIM 00BeKTaM:

- TCpMOJUHAMUYCCKOMY MMOAXO0AY, paCCMATPUBAIOIIEMY TCOPUIO PACTBOPOB MMOJUMEPOB Ha OCHOBC 3aKOHOB
TEPMOJUHAMUKU

- MOJICKYJIAPHO-CTPYKTYPHOMY IMOJAXOAY, paCCMAaTPpUBAIOIIEMY CBOIiCcTBa MOJIMMEPOB C HO3I/IIIPIﬁ JABWKCHUSA MOJICKYJT WJIN
nux ‘-IaCTef/'I, HX B3aMMHOI'O PACIOJIOKCHUA U T.II.;

- CTAaTUCTUYCCKOMY IOAXOAY, MO3BOJIAOIIEMY IMMOHATh U YCTAHOBUTDL CBA3b MCKAY MOJICKYJIAPHBIMU U CTPYKTYPHBIMU
XapaKTCPpUCTUKAMH BCUICCTB U UX MaKPOCKOIMMYECKUMHU TCPMOANHAMUYICCKUMU CBOﬁCTBaMI/I;

- KHHCTUYCCKOMY NTOAXO0AY, IPHU KOTOPOM paCCMATpUBAIOTCA CKOPOCTh JOCTUKCHUSA PABHOBCCHUS, peHaKcaHI/IOHHHﬁ

JTOJDKHBI IIPEOJIOJIETh MPH MEPEX0e U3 OJJHOTO COCTOSHHSI PABHOBECHSI B PYTOE.

3. O603HaYUTh COBPEMEHHbIE TEH/ICHI[H B PA3BUTUH COBPEMEHHBIX TEOPETHYCCKUX MPEICTABICHUI, HOBBIX METOJIOB
MOJTYYCHHS ¥ HCCIICJIOBAHUS ITOJIMMEPOB, a TAKXKE B Pa3pabdOTKE HOBBIX MOJUMEPHBIX MATCPUAIIOB X KOMITO3UIIHIA.

4. Cnoco6ax nepepabOTKH ¥ YTHIIN3AINH MTOJIUMEPOB.

2. MECTO JUCIHHIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

2.1 | TpeGoBaHus K npeIBapUTeILHOI NOATOTOBKE 00y4Yalomerocs:

2.1.1 | CtpoeHue BemecTBa

2.1.2 | XuMHU4YeCKU CUHTE3

2.1.3 | usnueckast XUMus

2.1.4 | Du3HKO-XMMUYECKUE METO/IBI HCCIIEIOBAHUS

2.1.5 | Oprannueckas XUMHS

2.1.6 | XuMuueckasi TEXHOJIOTHS

2.1.7 | ®usuka

2.1.8 | Maremaruka

2.2 | IucuMnianHbl ¥ NPAKTHKH, 111 KOTOPbIX 0CBOCHHE IAHHON JMCHUILIMHBI (MOAY.I151) HE00X0JUMO KAK
npeJuiecTByolIee:

2.2.1 | llpenaunnoMHast mpaKTHKa

2.2.2 | TToarotoBka K Mpoleaype 3aiUThl U 3aIIUTa BBIMTYCKHON KBATU(PUKAIIMOHHOW pabOThI

3. KOMIIETEHIINN OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHBI
MOoAaYyJIis)

OIIK-2: Cnoco4eH NpoBOAMTS € cO0.II0ICHHEeM HOPM TeXHUKH 0e3011aCHOCTH XMMHYeCKHii 3KCIIepUMEHT, BK/II0Yas CUHTE3,
aHAJIN3, N3yUeHHe CTPYKTYPBI H CBOICTB BELIECTB H MATEPHAJIOB, HCCJIE0BAHHE NPOLECCOB C UX YUYaCTHEM

H-1.0IIK-2: 3naeT Tpe6OBaHUS HOPM TeXHHKHU 0€30MACHOCTH NPU NIPOBeJeHNH XHMMUYECKOI0 IKCIIePHMEHTA

3HACT IIpaBUJia pa60T1>1 C XUMUYCCKUMHU pCaKTUBAMU, HOCY}IOIZ U Apyrum na6opaTopH1>1M 060pyZ[OBaHI/I€M, CO6J'IIOZ[a$I IpaBujia
TCXHUKHU 6630HaCHOCTI/I, IIpH NPOBEACHNH XUMHUYCCKOTO SKCIICPUMEHTA I10 NOJTYYCHHUIO U U3YYCHHUIO ITOJIUMEPOB

H-2.0IIK-2: IIpoBoguT XUMHYECKHUIi IKCIIEPUMEHT, c00.1101ast Tpe0OBaHUS TEXHHKH 0€30MaCHOCTH

YMEET UCTI0JIb30BaTh, AJaITUPOBATE U MOACPHU3UPOBATh CTAHAAPTHBIC METOABI U CPEACTBA NOJTYYCHHA, aHAJIN3a U I/I,I[eHTI/I(bI/IKaHI/II/I
IMOJIMMEPHBIX MAaTCPHUATIOB, C YICTOM TCXHUKH 0e30IacHOCTH

HN-3.0IIK-2: UmeeT onbIT NPOBeAeHUSI XUMHYECKOT0 IKCIIEPMMEHTA 10 CHHTE3Y, AHAJIU3Y, H3y4YeHUIO CBOCTB BelleCTB U
MaTepuajoB, XHMHYeCKHe HCCIeA0BAHUS ¢ c00JII0leHneM HOPM TeXHUKH 0e30IacHOCTH

HaBbIKaMH pa6OTI>I C XUMHUYCCKUMHU pCaKTUBAMU, HOCYHOﬁ, 060py}10BaHI/I€M, CO6J'IIO)1&$I IpaBuJIia TCXHUKH 6630HaCHOCTI/I, npu
MPOBECACHNHU XUMHUYECKOTO SKCIIEPUMEHTA I10 NMOJIYYCHUIO U U3YUYCHUIO CBOWCTB TIOJIMMEPOB

OIIK-4: Cnoco0eH mJIaHupoBaTh padoThl XUMHUYECKOW HATIPABJEHHOCTH, 00padaThIBATHL U MHTEPNPETUPOBATH MOJTy4YeHHbIE
Pe3yJIbTaThl C HCNOJb30BAHUEM TEOPETHYECKHX 3HAHMIA M MPAKTHYEeCKNX HABBIKOB PellleHUs] MATEMATHYECKUX U
duznyeckux 3agay

XapaxTep MPOLECCOB, BpEMEHA PENIAKCAIINN M aKTUBAIIMOHHBIE O0apbepbl, KOTOPHIE MOJICKYJIBI, HOHBI FITH 3BEHbBS MTOJTUMEpa




N-1.0I1K-4: IlonnMaeT NPUHIUIBI HAYYHOT0 IIJIAHUPOBAHMSA, AHAJIU3A, 00pPA0OTKH U HHTEPIPeTAIUU Pe3y/1bTATOB
JesiTeJIbHOCTH B 00J1aCTH XHMHUHU

- OCHOBHBIE IOHSATUS U CHELU(PHKY IOJUMEPHOTO COCTOSIHUS BEILIECTBA;
- OCHOBHBIE ITyTH CUHTE3a M yTUIU3ALUH IOJIUMEPHBIX MaTEPUAIIOB;
- CTPYKTYpPY U CBOKCTBA IOJIUMEPOB

HN-2.0I1K-4: [IpumeHsieT TeopeTHUYeCKHe 3HAHUS M MPAKTHYECKHE HABBIKHU VISl PellleHUs] MaTeMaTHYeCKUX M (PU3HYeCKUX
3a/1a4 IpU 00padoTKe M MHTEPNPETALMH IOJTYYeHHBIX Pe3yIbTATOB

- OTIEPUPOBATH 3HAHUSAMH O CIIOCO0AX MOJIYYSHHUS M CBOMCTBAX MOJIUMEPOB;
- IPOTHO3MPOBATh CBOMCTBA MOJIMMEPHBIX MaTEepUaIOB, HCXOAS U3 UX COCTaBa, Crioco0a MOIydeHHUs], CTPOCHHUS U CTPYKTYPHI

HNJI-3.0I1K-4: Pemnaetr MmaTeMaTHueckue ¥ (pu3nvecKue 3a1a4M NpU IVIAHNPOBAHUH, 00padoTKe U HHTEPNPETALIUH
NOJIyYeHHBIX Pe3y/IbTaTOB

- pemaceT MaTeMaTU4CCKUC U (bI/ISI/I‘IeCKI/Ie 3aJa4u 11py IIaHUPOBAaHUH, 06pa60TKe W UHTCPIIpETAlU MOJTYYCHHBIX PE3YyJIbTATOB O
IMOJIMMEpPax U MPUMECHACT UX Ha IPAKTUKE

4. CTPYKTYPA U COJEPKAHUE JTUCIUIIJIMHBI (MOLYJIsI)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kypc 10701 DAKT.
Pa3gen 1. BBegenne B XumMuio
MOJIMMEpPOB
1.1 Beenenue. O6mue cBeaeHus o 8 4 Na-1.0I1K- JIT.1J12.1 2
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSX. 4 UJ- J2.2J12.3
OCHOBHBIE MOHATHS. 2.0IIK-4
Knaccuduxarms. /Jlex/ WJ-3.0I1K-
4
1.2 OO1mue cBeIeHUs O BBICOKOMOJIEKYISIPHBIX 8 4 nJ-1.0I0K- J1.1J12.1 2
COEJIMHEHUSIX 2 UJI- J12.2J12.3
CoiicTBa nonumepos. /J1a6/ 2.0IIK-2
nJ-3.0I0K-
2 U1-
1.0IIK-4
nJ-2.0I0K-
4 -
3.0I1K-4
1.3 DKOJIOTUYECKHE ACTIEKTHI TPUMEHEHUS 8 2 NA-3.0I1K- JI1.1J12.1 0
MOJIMMEPHBIX MAaTEPUAIIOB, OE30TXOIHBIX 2 - J12.2J12.3
MTOJIMMEPHBIX TEXHOJIOTUH U yTUIIH3AIUH 1.0IIK-4
HOJIUMEPHBIX MaTepuainos. /Cp/ nJ-2.0I0K-
4 -
3.0I1K-4
Pazgen 2. Cunares BMC
2.1 Peakuuu nonmumepuszanun. 8 4 UA-1.0I1K- JI1.1J12.1 2
Cononumepu3zaruu. /JIex/ 4 UA- J12.2J12.3
2.0IIK-4
nJ-3.0I0K-
4
2.2 Peakiuu nonukonaeHcanuu. /Jlex/ 8 2 WJI-1.0I1K- JI1.1J12.1 0
4 U1- J2.2J12.3
2.0IIK-4
nJ-3.0I0K-
4




23 XuUMHYecKue MpeBpaLeHIs 8 Na-1.011K- JIT.1J12.1
rosuMepoB. /Jlex/ 4 UJ1- JI2.2 J12.3
2.0IIK-4
nJ1-3.0I0K-
4
2.4 Ilomydenne nonmMepoB METOAOM 8 Na-1.0I1K- JIT.1J12.1
nonuMepusanuu /J1a6/ 2 Ua- J12.2 J12.3
2.0IIK-2
nJ1-3.0I0K-
2 UA-
1.0IIK-4
nJ-2.0I0K-
4 Ua-
3.0IIK-4
2.5 OcHoBHbIe npencTaBuTeny kiaccoB BMC, 5 UA-1.0I1K- JI1.1J12.1
CHOCOOBI MOTy4eHHs IPUMEHEHUS, 4 NN- JI2.2J12.3
CBOMCTBA. 2.0I1K-4
CuHTE3 TreTepOoLEeNHBIX TOJTNMEPOB NA-3.0I1K-
MOHHOH monmuMepu3anueit. Karnonnas n 4
AQHHOHHAS COTIOJIMMEpHU3aNusl.
BrnusiHre pa3nuyHbIX (AKTOPOB HA
rpolecc noMmMepu3anuy (pajauKaibHOM,
HOHHOK).
/Cp/
2.6 Ilomydenne nonuMepoB METOAOM 4 Na-1.011K- JIT.1J12.1
moJMKoHAeHcaruu /J1a6/ 2 U1- JI2.2J12.3
2.0IIK-2
nJ-3.0I0K-
2 UA-
1.0IIK-4
nJ-2.0I0K-
4 Ua-
3.0IIK-4
2.7 BnusiHue pa3nuuHbIX (AKTOPOB HA 5 nJ-1.0I0K- JI1.1J12.1
MPOLECC NOIUKOHIEHCAIIUHT 4 UN- J12.2 J12.3
(COOTHOIIIEHNE UCXOIHBIX MTPOAYKTOB, [ 10, 2.0IIK-4
riyOuHa MpEeBpaIICHNU ). UJ-3.0I1K-
Tomukoopaunanus (nonuxunarer) /Cp/ 4
2.8 ITonmy4yeHne nmonumMepoB METOIOM 4 UA-1.0I1K- JIT.1J12.1
XUMHYECKOH MOAUDUKALIIH. 2 Ua- J12.2J12.3
Jecrpykius nomimepos. /J1ab/ 2.0IIK-2
nJ-3.0I0K-
2 UJ-
1.0IIK-4
nJ-2.0I0K-
4 Ua-
3.0I1K-4
2.9 MexaHOXMMHYECKHE TTPOIIECCHI. 4 Na-1.011K- JIT.1J12.1
Yromnenune nonumepos. [lonsarue 4 - JI2.2J12.3
«cnabbIX» CBSI3CH B OJIMMEpaX. 2.0IIK-4
CoBpeMeHHBbIE TEHJCHIIUY U HOBbIE nJ1-3.0I0K-
HaINpaBJeHKs B HAyKe O MOJHMepax. 4
TlepcrieKTHBEI pacIIUpEeHUs
MIPOMBIIIJIEHHOTO POU3BOCTBA
nonumepos. /Cp/
Pa3zpen 3. CTpykTypa 01MMepoB
3.1 CtpyKTypa MOJIMMEPOB Ha MOJIEKYISIPHOM 4 Na-1.011K- JIT.1J12.1
yposue /JIek/ 4 UN- J12.2 J12.3
2.0IIK-4
nJI-3.0I0K-
4
32 Makpomoexyisl Kak OJHOMEPHEIE 12 Na-1.011K- JIT.1J12.1
KOOTIEPAaTHUBHBIE CHCTEMBI. 4 - JI2.2J12.3
Kooneparusnoe B3anmozeiicTBue Kak 2.0IIK-4
(hakTop cTabMIM3aIK YIOPAA0YCHHBIX UJ-3.0I1K-
xoHpopmanuit. /Cp/ 4




33

Crpykrypa nmoaumepa Ha
HaJIMOJIEKYIIPHOM ypoBHE. /JIex/

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

JI1.1J12.1
J12.2J12.3

34

CTpyKTypa NOJIMMEPOB Ha MOJIEKYJIIPHOM

yposse. /J1a6/

VJI-1.011K-
2 UJI-
2.0I1K-2
WJ1-3.011K-
2 UJI-
1.0TIK-4
WJ1-2.011IK-
4 UJI-
3.0l1K-4

JI1.1J12.1
J12.2J12.3

3.5

CTpyKTypa IMoIHMepoB Ha
HaJIMOJIEKYISIPHOM ypoBHe. /J1ab/

WJI-1.011K-
2 UJI-
2.011K-2
WJ1-3.011K-
2 UJI-
1.OTIK-4
WJ1-2.011K-
4 UJI-
3.0MK-4

JI1.1J12.1
J12.2J12.3

Pa3nen 4. ®@a3oBble U arperaTHble
COCTOSIHUS M0TMMEepPOB

4.1

@a30BBIC U arperaTtHbIe COCTOSHUS
nonaumMepoB /Jlex/

WJI-1.011K-
4 UJI-
2.0l1K-4
WJI1-3.011K-
4

JI1.1J12.1
J12.2J12.3

4.2

Da30BbIC U arperaTHbIe COCTOSIHUS
noaumMepoB /J1a6/

12

WJI-1.011K-
2 UJI-
2.011K-2
WJ1-3.011K-
2 UJI-
1.0TIK-4
WJ1-2.011K-
4 JI-
3.0MK-4

JI1.1J12.1
J12.2J12.3

43

da30BbIc ¥ arperaTHble COCTOSIHUS
nonumepos /Cp/

16

JI1.1J12.1
J12.2J12.3

Pa3nea 5. PacTtBopsl nojimmMepoB

5.1

PacTBops! mosnumepos. /Jlek/

WJI-1.011K-
4 UJI-
2.0l1K-4
WJI1-3.011K-
4

JI1.1J12.1
J12.2J12.3

52

PactBops! nomumepos /J1ad/

12

WJI-1.011K-
2 UJI-
2.011K-2
WJ1-3.011K-
2 UJI-
1.0TIK-4
WJ1-2.011K-
4 UJI-
3.0l1K-4

JI1.1J12.1
J12.2J12.3

53

Omnpenenenre MOJEKYIIPHOH MacChl
TIOJIUMEPOB
/Cp/

10,2

VJI-1.011K-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

JI1.1J12.1
J12.2J12.3

Paznen 6. Koncyabranuu




6.1 Koucynprauus no aucuumniune /KoHe/ 8 1,8 UJ-1.0I1K- 0
2 UJI-
2.0I1K-2
NJ-3.0IK-
2 UJI-
1.0IIK-4
NJ1-2.0I1K-
4 -
3.0IIK-4

Pa3nen 7. [IpomexxyTouHas aTrecTanust
(3K3aMeH)

7.1 ITonroroBka K 3x3aMeny /Jk3aMeH/ 8 34,75 | UJ-1.0I1K- 0
2 UJI-
2.0IIK-2
NJI-3.0T1K-
2 U1I-
1.0IIK-4
WJI-2.0I1K-
4 UN-
3.0IIK-4

72 | Konrpoms CP /KCPATT/ 8 0,25 | W/-1.01IK- 0
2 UJI-
2.011K-2
WJ1-3.011K-
2 UJI-
1.0TIK-4
WJ1-2.011K-
4 UJI-
3.0l1K-4

7.3 KonTtakrnas pabora /KoHcOK/ 8 1 UA-1.0I1K- 0
2 UA-
2.0IIK-2
nJ-3.0I0K-
2 UJ-
1.0IIK-4
nJ-2.0I0K-
4 Ua-
3.0I1K-4

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTeILHAS 3aNIMCKA

®oHI OLEHOYHBIX cPencTB GOPMHUPYETCS OTACIBHBIM JOKYMEHTOM B cOOTBETCTBUH C [lonokeHneM o GoHIe OLEHOUHBIX CPEICTB B
T'opHo-AnTalickoM rocyJapCTBEHHOM YHHBEPCUTETE

5.2. OueHo4YHbIe CpPeACTBA /ISl TEKYLIEro KOHTPOJIs

IIpumepHsie TeMbI pedeparon

. Heoprannueckue BMC

. Metoap! onpeneneHust MOJIEKYISIpHONH MacChl

. HanoctpyktupoBaHHbI€ IOIHMEPEI

. CrapeHue nojauMepoB U METOABI €r0 NMPel0TBPALCHUS

. BoicokoMoutekysipHble CO€IMHEHUS M TIOBEPXHOCTHO aKTHBHBIE BEILIECTBA

. XUTHH: COCTaB, CBOHCTBA, MOAN(DUKALIIH

. buopasznaraemsie onumepsl

. MexaHu4ecKue 1 3JIEKTPHU-UYeCKUe CBOMCTBA IOJIMMEPOB

. DKOJIOTHYECKHE aCHEeKThl IPUMEHEHHUS TIOJIUMEPHBIX MaTepHaIOB, 0€30TXOJHBIX OJIMMEPHBIX TEXHOJIOTHH U YTHIN3ALUN
MOJIMMEPHBIX MaTEpUAIIOB.

10. Hamonmaennsie monumepsl. Bunbl HanonmauTeneil. MexaHnu3Mm ycuieHHs MOJMMEpPa akKTUBHBIM HaroyHuTeneM. CBoiicTBa
HAIlOJIHEHHBIX ITOJINMEPOB.

11. MakpomosieKyJibl Kak OJHOMEPHBIE KOOTIEPATUBHBIE CUCTEMbI. DHEPreTUUECKUE KapThl Ul YIJIOB BHYTPEHHETO BpaIlleHUs.
ITonsarue o cratucTryeckoM cermente. KoonepaTuBHOe B3auMOJECHCTBIE KakK (haKTOp cTaOMIIN3aIMK YIIOPAA0YEHHbBIX
KoH(opMarIHit.

O 001N LN A~ W —

5.3. Tembl nucbMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBble padoThI U AP.)

5.4. OueHouHbIe CpeCTBA IS MPOMEKYTOYHOI aTTeCTallUK

IepedeHb BOMIPOCOB K IK3aMEHY




1. [Ipenmert u 3agaun Hayku BMC. Ee ponb B HAyYHO-TEXHUYIECKOM MPOTpecce.

2. Ponb nonuMepoB B 3KUBOM NpUpoJie. 3HAUEHHUE TOJTMMEPOB B TEXHHUKE.

3. OcHOBHBIE HCTOPUYECKHUE dTanbl pa3BuTHsI Haykn BMC. Bkimag pyccKux M COBETCKHX YUEHBIX B 3aPOXKICHUH U Pa3BUTHHI
HayKH O NoJHUMepax.

4. DKOJOTHYECKHE aCIeKThI TPIMEHEHHS MOIMMEPHBIX U 0€30TXOTHBIX MOIMMEPHBIX TEXHOJIOTHH.

5. OcHoBHBIE NOHATHSA U onpeaencHus xumun BMC.

6. CTpykTypa nojaumepa

7. IlonumepHOE COCTOSIHME KaK 0c000€ COCTOSIHUE BELIECTRA.

8. Knmaccudukaius 1 HOMEHKIIATypa TOJUMEPOB.

9. KapbouenHsie NoIMMeEpBI: XapaKTEpPUCTHKA, 001aCTh NPUMEHEHHUS BAXXHEHILINX IIPEJCTaBUTEINCH.

10.I'ereporiennHbIe MOJUMEPHI: XapaKTEPUCTHKA, 00JIACTh MPUMEHEHUS BAKHEUIITNX MTPEICTABUTEICH.

11. Heopranuueckue nojJMMepbl: XapakTepUCTHKA, 00JIaCTh IPUMEHEHHS BXKHEHIINX NPEACTaBUTEIICH.

12.Nzomepust BMC. CTpyKkTypHas U ONITHYECKas H30MepHsl. 3aBHCUMOCTh CBOKCTB MTOJUMEPOB OT CTPOCHHUSI.
13.KondurypannonHast u3oMepusi: KOHQUIrypaus MakpoMOJIEKyJIbl M €€ ypOBHH OpraHu3aluy (LenH, O10Ka, 3BeHa).

14 . KondopmanonHas nzoMepus (3BeHa, 0JI0Ka, eTH).

15.Kondopmannonnas nsomepus (ONMKHUHA 1 JaTbHUH KOHPOPMAIIMOHHBII MOPSIIOK).

16.Monemu makpomonekyi. OCHOBHBIE XapaKTEPUCTHUKN pa3zMepa MaKpOMOJIEKYNbl (KOHTYypHAs [UTHHA IIEITH, PACCTOSHUE MEXKIY
KOHI[AMH LIETH U T.J.)

17 ITonsiTre 0 THOKOCTH MaKpOMOJIeKyJl. TepMoanHaMuIecKasi THOKOCTD.

18.ITonsiTHe 0 ruOKOCTH MakpomouieKysl. Kunerndyeckast THOKOCTS.

19.CtpyKkTypa MoJiMmMepoB Ha HAJMOJIEKYJIIPHOM YPOBHE.

20.HMC xpucTamindeckux moJIuMepoB.

21. HMC nonumepoB B OpUEHTHPOBAHHOM COCTOSIHUU. CTPpYKTypHast MOAU(HUKAITHS.

22 . HMC aMopQHBIX [TOTUMEPOB.

23.®a30BbIe U GPU3HIECKUE COCTOSHUS ITOJTUMEPOB.

24 Kpucramnmzanus. @akTopsl, BIUSONINE Ha KpucTauuzanuio (M, cTtpoeHue, iacTu(UKaTOPbl, HATOJHUTEIH, HAIIPSHKEHHE).
25 .I1naBnenue.@akTopsl, BIUAIOMNE Ha Tponecc mwiaBneHus (M, cTpoeHne, miacTHUKATOPHI, HAIIOJTHATEIHN, HANIPSDKCHHE),
26.Tepmomexanuueckue kpusble. @axropsl, onpenenstomue Bua TAK.

27.XapakTeprucTuka (HU3MIECKUX COCTOSIHUH MTOJIMMEpa.

28.BBICOK02IaCTUUHOE COCTOSIHHUE.

29.Bs13koTeKydee COCTOsTHHE.

30.CreknooOpa3Hoe COCTOSIHUE MTOJMMEPOB U crekiioBanue. 31.0co0eHHOCTH MOJIMMEPHBIX CTEKOJI. SIBJIEHHE XPYIKOCTH.
32.PactBopenne. TepMonHAMUYECKHE KPUTEPUH PACTBOPUMOCTH.

33.McTUHHBIC PacTBOPHI MTOJMMEPOB, UX OCOOCHHOCTH.

34.HabOyxaHue noiauMepoB. BimsHue pa3inuHbIX (pakTopoB Ha HabyxaHUe.

35.Bs13k0oCcTh pa30aBIeHHBIX PACTBOPOB. BimsHuEe pa3inyHBIX (GAaKTOPOB HA BSI3KOCTH.

36.Bs3K0CTh KOHIIEHTPUPOBAaHHBIX pacTBopoB BMC.

37 .KonmouiHeie CUCTEMBI TTOJTUMEPOB.

38.MeTo/1bI ONpeieIeH s MOJIEKYJIIPHOTO BECa MOIUMEPOB.

39. XumMudeckre peakiiui He IPUBOIAIINE K I3MEHEHUIO CTEIICHH TIOJIMMEPH3allii MaKpOMOJIEKyIL. Vcrmons3oBanne
MOJIMMEPAHOJIOTMYHBIX NTPEBPALEHIH ¥ BHYTPUMOJICKYJISIPHBIX PEaKkIMi IS TI0JIy4SHUS] HOBBIX ITOJIMMEPOB.
40.XuMHAYeCKHe Peakny, MPUBOASIIINE K N3MEHEHHIO CTETICHH ITOIMMEPU3AIIUH MaKPOMOJICKYJI.

41 Jecrpykuus noauMepo. CTaOuIM3anus moJIuMepoB.

42.CmvBaHue TIOTUMEPOB.

43.Vcnonb30BaHuEe XUMUUECKUX PEAKIMH MaKPOMOJIEKYJI JUIl XHMHYECKOTO U CTPYKTYPHO-XMMHUUECKOT0 MOIM(DUIIMPOBAHHMS
TIOJIMMEPHBIX MaTEePHaJIOB.

44. Knaccudukaiys OCHOBHBIX METOJIOB ITOJYYEHUS IOJIUMEPOB.

45.Knaccudukanus peakiuii noauMepusanud. CTyneHdaTas moJIuMeprU3aIns.

46.PaguxanbHad noauMepusanus. TenoMmepusanus.

47.KatnoHHas MOJMMEpU3aIIns.

48.PeakuioHHas CIOCOOHOCTH MOHOMEPOB B PEAKLUSX MTOJTMMEPU3aLHH.

49.AHrOHHAS TTONTMMepHU3anus. <« KuBbIe» IeTy.

50.KoopanHalinoHHO-MOHHAS noJuMepu3anus. [I[puHIunsl cuHTe3a

CTEPEOPETYISIPHBIX TTOTUMEPOB.

51.Crioco0bl poBeICHHS TOTUMEPH3AINY (B Macce, B paCTBOPE, IMYJILCUOHHAS, B TBEPIOH (ase),

52 IlommkonneHcanys. OCHOBHBIE Pa3Nu4ys MOJMMEPH3AIHOHHBIX U MOJUKOHCHCAMOHHBIX ITPOIECCOB.

53.Crioco0bl poBelieHUs TOJTMKOHICHCAINHY (B PacTBOpE, B pacillaBe, Ha rpaHMLe pas3neina ¢as),

54.Conomumepu3anyisi. MeTOIbI CHHTE3a COTIOJIMMEPOB.

6. YHEBHO-METOJMYECKOE U UTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpLI, COCTaBUTECIIN | 3armaBue | I/I3)18.TCJ'ILCTBO, rong | Ol anpec




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec
JI1.1 | Cemuuxos FO.1. BricokoMoOneKynIpHble COEUHEHUS: YUeOHUK MockBa: Akanemus,
JUISI BY30B 2008
6.1.2. lono/iHUTeIbHAS JIUTEPATYpa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec

JI2.1 | CrpenmxeeB A.A.,
Hepesunkas B. A.,
Kabanos B. A.

OCHOBBI XUMUH BBICOKOMOJICKYJISIPHBIX
coeIMHEHMI: ydeOHoe Tocodue

Mocksa: Xumusi,
1976

J12.2

Maxkcanosa JI.A.

BBICOKOMOJICKyJI?IpHLIe COCOUHCHHUA U

U1 BY30B

MaTepHaIbl Ha UX OCHOBE, IPUMEHSEMEIC B
MUIIEBOH NPOMBIIUIEHHOCTH: yuyeOHOe IIocodue

Mocksa: KonocC,
2005

JI12.3 | Iumonox M.B.

mnmocooue

BeicokoMoneKynspHble COEJUHEHUS: yueOHOe

Musck: Bemmiimas | http://www.iprbookshop.ru

mkoJja, 2012 /20205 .html

6.3.1 IlepeyeHs NporpaMMHOro odecneyeHust

6.3.1.1 | Kaspersky Endpoint Security ans 6usneca CTAHJIAPTHbII

6.3.1.2 | MS Office

6.3.1.3 [ MS WINDOWS

6.3.1.4 | SAanexc.bpayzep

6.3.1.5 | LibreOffice

6.3.1.6 | NVDA

6.3.1.7| PE]] OC

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | baza nanHbIX «DneKkTpoHHAs OMOIHOTEKa ['OpHO-ANTaiCKOTO TOCYJAPCTBEHHOTO YHUBEPCHTETA)

6.3.2.2 | DnekrpoHHO-OMbMMOTeuHas cuctema [PRbooks

6.3.2.3 | MexBYy30BCKasl 3JIeKTpOHHast OubnuoTeka

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

poOIeMHas JEKIHs

8.

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIA)

Homep ayanTopnu

Hasnauenue

OCHOBHOE OCHALIIEHHE

421 Al

JlabopaTopust opraHUYECKON XUMUH.
VYueOHast ayJUTOpHS AT POBEICHNUS
3aHATHH JIEKINOHHOTO THIIA, 3aHATHH
CEMHHAPCKOTO THIA, KypCOBOTO
IIPOEKTUPOBAHMS (BBIIIOJIHEHUS] KYPCOBBIX
paboT), TPYNIOBBIX U WHANBHUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS 1
MIPOMEXXYTOYHOH aTTEeCTALNH

Pabouee mecto npenonaBatens. [locamounbie MecTa Jyist
00yJaromuxcs (1Mo KOJINIECTBY 00yJaIOIIUXCS).
YdeHuueckas J0CKa, XHMUYECKHE PCAKTUBBI, XUMHUCCKAs
MOCY/Ia, BBITSDKHBIE CHCTEMbI, IIPUOOP ISl IEPErOHKH, BECHI,
HMHBEHTAPb VI 00CITyKUBaHUs Y4eOHOT0 000pyIOBaHUS,
TIOJIKY JIJTsl XpaHEHUsT y9eOHOTO 000pYyI0BaAHHS

219 Al

KomMmrmetoTepHsIii kiacc. Y4ueOHas ayIuTopus
JUTS IPOBE/ICHUS 3aHATUH JICKIIUOHHOTO
THUTIA, 3aHATHH CEMIHAPCKOTO THIIA,
KYPCOBOT'O IPOCKTUPOBAHUS (BBITOIHCHHUS
KYPCOBBIX paboT), TPYIIIOBBIX U
WHIUBUYATBHBIX KOHCYJIBTALUHN, TEKYIIETO
KOHTPOJISI K IPOMEKYTOYHON aTTECTALINH.
[MomenieHue JIsi CAMOCTOSTENBHOM PabOTHI

Pabouee mecTo npenogasarens. [locagounbie MecTa JIst
oOyy4aromuxcs (10 KOJIMYECTBY 00Y4aIOIInXCs).
Kommnsrorepsl ¢ noctynom B UuTEpHET

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUIIIMHBI (MOY JIS)

MeTtoandeckne yka3aHusl [0 OCBOCHUIO AUCIUILIHH (MOAYICH)

Jlexuyu, ¢ OTHON CTOPOHBI — 9TO OJIHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHH B BBICIINX YYeOHBIX 3aBEICHUSX, IPEACTABIISIONIAs
co00ii cucTeMaTn4ecKoe, IoCae10BaTeIbHOE YCTHOE H3JI0KEHNE MTPENOoAaBaTesIeM ONPEAEIEHHOTO pa3/ieia KOHKPETHOW HayKH HIIH
y4eOHOH AUCIUILIUHEL, C APYrOH — 3T0 0cobas popMa caMOCTOSATENbHON PaboThI ¢ yueOHbIM MaTepuanoM. JIekius He 3aMeHsIeT




c000ii KHUT'Y, OHa TOJIKO TIOATAJKUBAET K HEH, paCKpbIBasi TEMY, IIPOOJIEMY, BBIACIISI [NIABHOE, CYLIECTBEHHOE, Ha Y4TO CIEAYyeT
00paTHTh BHIMAHHE, YKa3bIBACT IyTH, KOTOPBIM HYXHO CIE0BATh, JOOUBAsCh NIyOOKOTO IIOHUMAaHNUS OCTaBICHHON MPOOIEMBI, a
He 0o011ell KapTHHBL.

PaboTa Ha JIEKIIUN — 3TO CIIOXKHBIH MPOLECC, KOTOPHII BKIIFOYAET B ce0s TAKME SIEMEHTHI KaK CIIyIIaHHe, OCMBICICHHE U COOCTBEHHO
KOHCIIEKTUpOBaHUE. 7151 TOT0, YTOOBI JICKIVS BBITOJTHIIIA CBOE HA3HAUCHNUE, BaYKHO ITOATOTOBUTHCS K HEH U €€ 3aIHCH elle 10
HpHXOJia perojaBarels B ayJuTOpHIo. be3 aToro nanbHeiiee BoCHpUATHE JEKUNH CTAHOBUTCSL CIIOXKHbBIM. JIeKIus B yHUBEpCUTETE
paccunTaHa Ha HOJArOTOBJICHHYIO ayautoputo. [IpenonaBaresns usnaraet 000l BOIPOC, OPUSHTUPYSCh HA TE 3HAHHS, KOTOPbIE
JIOJDKHBI OBITh Y CTYJEHTOB, YCBOUBIIHNX MaTepHall BCeX MPeblAyIINX JEeKUUH. BaxHO HaydnThCS CiylnaTh Nperno/asaress Bo
BpEMsI JICKL[UH, TOAJEPKUBATh HEIPEPHIBHOE BHUMAHHE K BBICTYNAIOIIEMY.

OJHAKO, OJJHOTO CITyMIAHUS HenocTaTo9Ho. HeoOXoanMo (DHKCHPOBATh, 3aMHUCHIBATH TOT IIOTOK HH(OPMAIINH, KOTOPHIH coodmmaeTcs
BO BpeMsI JICKIIUH — HAYYUTHCS BECTH KOHCIIEKT JIEKIHH, Te (GOPMYITUPOBAINCH ObI HanbOIIee BaXKHBIE MOMEHTHI, OCHOBHBIC
TIOJIOXKEHHS, U3JIaraeMble JeKTOpoM. J{Is BeleH!s KOHCIIEKTa JIEKINY CIIeyeT HCIIOIb30BaTh TeTpanb. BeieHue KoHCIekTa Ha
JIMCTOYKAX HE PEKOMEH/YeTCsl, IOCKOJIBKY OHH HE TaK YJOOHBI B HCIIOIB30BAHUH H 4acTO TepsitoTcs. IIpu oopMiIeHIN KOHCIEKTa
JIEKLUH HEOOXOMMO OCTaBIISATD MOJIS, TAE CTYASHT MOKET 3alliCaTh CBOU COOCTBEHHbIE MBIC/IN, BO3HUKAIOIIUE ApaJLIeIbHO C
MBICJISIMH, BBICKQ3aHHBIMH JICKTOPOM, @ TAK)Ke BOMPOCHI, KOTOPbIE MOTYT BO3HUKHYTB B IIPOLIECCE CIIYIIAHUS, YTOObI MIOJTy4UTh Ha
HHX OTBETHI IIPU CAMOCTOSITEILHON POpaboTKe MaTepHala JIKLUH, IPH U3yYCHUH PEKOMEHI0BAaHHOW JINTEPaTypPhl WK
HEMOCPECTBEHHO Yy MpenofaBaTels B KoHIe JeKuu. COCTaBIIsI KOHCHEKT JEKIHH, CIeAYeT OCTABIATE 3HAUUTEIIBHBII HHTEepBaI
MEXy CTPOYKaMHU. DTO CBSI3aHO C TEM, YTO MHOT/Ia BO3HUKAET HEOOXOAUMOCTb BIIUCATh B IEPBOHAYATIBHBIA TEKCT JICKIIHH OIHY HITH
HECKOJIBKO CTPOYEK, NMEIOIIHX IPUHIUINAIEHOE 3HAYCHNAE U MOYEPITHYTHIX U3 JPYTUX HCTOYHUKOB. PaccTosHIE MEXTy CTPOKaMH
HEoOXOANMO TaKXKe JUIS OAYEPKUBAHMS CIIOB M LIEJIBIX TPYIII CIOB (TaKoe IOJICPKHBAHHE BHI3BIBACTCS HEOOXOANMOCTBIO
HPHBIICYb BHUMAHUE K JAHHOMY MECTY B TEKCTE IIPH ITOBTOPHOM uTeHHH). OOBIYHO MOAYEPKHUBAIOT ONPEACICHHUS, BEIBOIBL.

Taroke BasKHO ITOJHOCTBIO 0€3 BCSKMX N3MEHEHHI BHOCUTD B TETPAIb CXEMbI, TAOIMIIbI, YEPTEXKH H T.I1., €CIIM OHU HPEAIIOIAraroTcs
B JIeKUuH. J{yist TOro, 4T00bI COBMECTUTh MEXaHHYECKYIO 3alIUCh C MOYTH JOCIOBHBIM (PUKCHPOBAaHUEM HaHOOJIee BaXHBIX
TIOJIOXKEHHH, MOXHO MCIOJIb30BaTh CHCTEMEI YCIOBHBIX COKpalleHnil. B mepBylo odepens COKpamaloTcs IIIMHHBIC CJIOBA U TE, YTO
MIOBTOPSIFOTCS B PEYH JIEKTOpa yamie Beero. [Ipi 3ToM caMo COKpalieHne JOIDKHO OBITh IO BOSMOXHOCTH KPATKHM.

CemuHapckue (mpakTudeckue) 3aHsaTis CaMocTosTenbHas padoTa CTyJCHTOB 110 HOATOTOBKE K CEMHHAPCKOMY (IIPAKTHIECKOMY)
3aHATHIO JJOJDKHA HAYMHATHCS C O3HAKOMIJICHHS C IIAHOM CEMUHAPCKOTO (IPaKTHYECKOT0) 3aHATHS, KOTOPBIHA BKIIOYAET B ce0s
BOIIPOCHI, BHIHOCUMBIE Ha 00CYKIEHHE, PEKOMEHIAIH 110 IOATOTOBKE K CEMUHAPY (IIPAKTUUECKOMY 3aHSATHIO), PEKOMEHAYEMYIO
auTeparypy K Teme. VzydeHnue matepuaia cienyeT HadaTh ¢ IPOCMOTPa KOHCIIEKTOB JieKnuil. BoccTaHOBUB B mamsTi MaTepual,
CTYIICHT NIPUBOJUT B CUCTEMY OCHOBHBIE IIOJIO’KEHHUS TEMBI, BOIIPOCH! TEMBI, BBIAEISS B HEH TIIaBHOE M HOBOE, Ha YTO 00panainoch
BHMMAaHHE B JIEKIUHU. 3aTeM ClieyeT BHUMATEIbHO IPOYNTATh COOTBETCTBYIOIIYIO TJIABY yIeOHHUKA.

Jns ©oree yriyOIeHHOTO U3YYSHUS BOIIPOCOB PEKOMEHYeTCsl KOHCIIEKTHPOBAHIE OCHOBHON U JIOMOJHHUTENEHOM JINTEPaTypEL.
Yurast peKOMEHJOBaHHYIO JINTEPATypy, HE CTOMT MACCHBHO NPHHIMATH K CBEICHUIO BCE HAIIMCAHHOE, CIIEAYeT aHATU3UPOBATh TEKCT,
JyMaTb HaJ{ HUM, 5TOMY CIIOCOOCTBYIOT 3aIlFICH IO X0y YTEHHsI, KOTOPBIC IPEBPAINAIOT YTEHNE B IPOLECC. 3aliCH MOTYT BECTHCH B
pa3nmuHOM (opMe: pa3BEePHYTHIX U IPOCTHIX IUIAHOB, BEIMHICOK (TE3UCOB), aHHOTAINI ¥ KOHCIICKTOB.

ITono6pas, oTpaboTaB MaTepuai U YCBOMB €T0, CTYACHT AOJDKEH HayaTh HEMOCPEACTBEHHYIO IIOATOTOBKY CBOETO BBICTYIUICHUS HA
CEeMHUHAPCKOM (IIPAKTHIECKOM) 3aHITHH IJIs 4YETO CIEAYET MPOAYMaTh, KAK OTBETUTH Ha KKIBIH BOIPOC TEMBI.

ITo kaxxoMy BONpocCy IJIaHa 3aHITUH HE0OXO0AUMO OATOTOBUTHCS K YCTHOMY c0001eH 0 (5-10 MUH. ), ObITh TOTOBBIM MPUHSTH
y4yacTue B 00CYXJEHUH U JOIOJHEHUH JOKJIAN0B U COOOIIEeHUH (10 5 MUH.).

BEICTyIUICHHE HA CEMUHAPCKOM (TIPAKTUYECKOM) 3aHATUH JODKHO YIOBICTBOPSTH CIIEIYIONIMM TPeOOBAHUSIM: B HEM U3JIaraloTcs
TEOPETUYECKHE NMOJXOABI K PACCMATPHBAEMOMY BOIIPOCY, JAeTCs aHAIN3 IPHHIINIIOB, 3aKOHOB, IOHATHI U KaTErOPHI;
TEOPETUYECKHE MOJOKEHHS MOAKPEIUIIOTCS (paKTaMH, IPUMEPaMU, BEICTYIICHHE TOJDKHO OBITh apI'yMEHTHPOBAHHBIM.

CamocrosTenbHas paboTa 00y4aroIuxcs — 3TO IUIAHUpyeMast yaeOHasi, y4eOHO-UCCIeA0BaTENIbCKAs, HAYYHO-HCCIIEI0BATEIbCKAS
paborta, BEIIIONTHsIEMAas BO BHEAyJUTOPHOE BPEMsI 10 3aJaHHUIO U IPU METOANIECKOM PYKOBOJICTBE NMPENOAaBaTes, HO 0e3 ero
HETIOCPEACTBEHHOTO yIacTHsI.

O0beM caMOCTOATENLHOM paboThl onpenenseTcs y4eOHbIM MIIAHOM OCHOBHOM MpodeccroHaIbHOM 00pa30BaTeIbHO MPOTPaMMBI
(OIIOII), paboueit nporpaMmoil AUCHMILUIUHEI (MOILYJIS).

CamocrosTenbHas paboTa OpraHu3yeTcs: i IPOBOUTCS € LENbI0 POPMHUPOBAHUS KOMIIETECHIIN, TOHUMAEMbIX KaK CIOCOOHOCTD
MIPUMEHSTH 3HAHWSI, YMCHUS U IMYHOCTHBIC KQUueCTBa [UIS YCICITHON MPAaKTHISCKON ESITEIbHOCTH, B TOM YUCIIC:

- hopMUpOBaHUs YMEHHUIT MO TOKCKY U UCTIOIB30BAHHIO HOPMATHBHOM, TPABOBOM, CIPABOYHOMN H CIICIIHAIBHO JTUTEPaTyphI, a
TaKoKe IPYTUX HCTOYHUKOB MH(OPMALIIH;

- KAUeCTBEHHOTO OCBOCHMS M CHCTEMaTH3allH MOJIYYSHHBIX TEOPETHIECKUX 3HAHUH, UX YTIIyOIeHHs U PaCIIMPEHUs 110
NPUMEHEHHIO Ha YPOBHE MEXIIPEIMETHBIX CBSI3EH;

- (hopMHpOBaHHS YMEHUS IPUMEHSATD IOJydeHHbIE 3HAHUS Ha MIPAaKTHKE (B MPO(ECCHOHATBHON ESATEIFHOCTH) U 3aKPEIUICHUS
MPaKTHYECKUX YMEHUH 00Y4aIOIIUXCS;

- Pa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH, (POPMUPOBAHHUS CAMOCTOSATEILHOCTH MBIIUICHUST 00y4JarOInXCS;

- COBEPLICHCTBOBAHMS PEYEBBIX CIIOCOOHOCTEH 00yJarOMIHXCs;

- (hopMupoBaHsI HEOOXOIUMOTO YPOBHSI MOTHBAIUK O0YJAIOIINXCS K CUCTEMaTHIECKOH padoTe At HONTydeHUs 3HAHUH, yMEHHUH 1
BIIAICHUH B IEPHOJ yIeOHOTO CEMeCTpa, aKTUBHOCTH 00yJaIOINXCsl, TBOPYECKOW HMHULIMATUBEI, CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- popMupoBaHus CrIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPCATTH3ALHH 1 CAMOPET YIS );

- Pa3BUTHS HAYYHO-UCCIIEC0BATEILCKHX HABBIKOB;

- Pa3BUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOILICHU.

K camocTosTensHOM paboTe 10 AUCHUILIMHE (MOJYITI0) OTHOCSATCS: MPOpaboTKa TEOPETUIECKOTO MaTepHaa AUCIUILIIHHBL




(Mozyns); MOATOTOBKA K CEMUHAPCKUM M MPAKTUYECKHUM 3aHATHAM, B T.4. IIOArOTOBKA K TEKYLIEMY KOHTPOJIO YCIIEBAEMOCTH
oby4aromuxcs (TeKymias aTTecTalys); MOAroToBKa K 1abOpaTOPHBIM paboTaM; MOIrOTOBKA K MPOMEXYTOUHOI aTTecTaluy (3auéram,
SK3aMeHaM).

Buapl, opMBI 1 00BEMBI CAMOCTOSATEIBHON PabOThl 00YUIAIOMINXCS TPU U3YYCHUH JUCIUIUTAHBI (MOIYJIsI) OIPEICISIFOTCS:

- coJiepIKaHueM KOMIIETCHIMH, (OpMHUPYEMBIX AUCHUILUTHHON (MOIYIIEM);

- cnieniu UKo JUCIUILTUHBI (MOTYJIs), IPUMEHSEMBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHSIMH;

- TpynoeMkocTbio CP, npeaycMOTpeHHO# yueOHBIM ILIaHOM;

- YPOBHEM BbICIIIEro 00pa3oBaHus (0akagaBpuar, CeHAIUTET, MATUCTPATypa, aCHHUpaHTypa), Ha KoTopoM peanuzyercs OITOTT;

- CTETICHBIO MOATOTOBIEHHOCTH 00yJaIOMNXCsl.

PexkomeHganuu 1no noAroToBKe K 3K3aMeHy (3a4eTy)

@DopMbI KOHTPOJIS 3HAHHUH 110 OKOHYAHHK Kypca — 3K3aMeH (3a4eT), 0 OKOHYaHHH TOTO WJIM WHOTO pasjesia JUCLUIUIMHBI U B
COOTBETCTBHH C paboueil mporpaMMoii — ayJuToOpHasi KOHTpOJIbHAs paboTa (TEeCTHPOBAaHUE).

s ycnenmHoi cjauu sk3aMeHa (3auera) peKOMEeHyeTcs COOII0JaTh HECKOJIBKO ITPaBHIL.

1. ITonroroBka K 5K3aMeHy (3a4eTy) JOIDKHA TPOBOAUTHCS CUCTEMATHYECKH, B TEUEHHE BCETO CEMECTpa.

2. VlHTeHcuBHas HOATOTOBKA JOJDKHA HAUaThCs HE MO3HEE, YEM 3a MECSI-IIONTOPA 0 YK3aMeHa (3a4eTa): pacipeaeInTe BOIPOCH
TaKuM 00pa3oM, 4TOOBI yCIETh BEIYYUTh WM IOBTOPUTH UX ITOJHOCTBIO IO HAYAJIa CECCUH.

3. JlanHble 3-4 mHS nepes] SK3aMEHOM PEKOMEHAYETCsl HCIIONB30BaTh ISl IOBTOPEHHS CIIECAYIOLIMM 00pa3oM: pacipeeInTh
BOIIPOCHI Ha MepBble 2-3 IHSA, OCTaBUB MOCIEIHUN 1eHb cBOOOIHBIM. VICTIONb30BaTh €ro uisi MOBTOPEHMS Kypca B 1IEJIOM, YTOObI
CUCTEMaTHU3UPOBATh MaTepHall, a TAKXKE JOYUYUTh HEKOTOPhIE BONPOCHI (KaK IOKA3bIBAET OIBIT, UMEHHO TOTO JIHS OOBIYHO HE
XBaTaeT Uil IOJHOTO OBTOPEHHS Kypca).

OnHO¥ 13 TIaBHBIX 3aa4 B OPraHU3aIMy Y9eOHOTo Mpornecca sIBISIETCS Pa3BUTHE HHULUATUBEI, TBOPUYECTBA M CAMOCTOSATEIBHOCTH Y
ctyaenToB. OCHOBOI1 B 3TO# paboTe SBJISETCS BHIOJHEHUE 3a/IaHUI TI0 CAMOCTOSITENBHON padoTe. 1o opMa ydeOHBIX 3aHATHIA
croco0CTByeT GOPMHUPOBAHUIO Y CTYACHTOB TEOPETHUECKOTO MBIIUIEHHS, YMEHHS aHAIN3UPOBATH U IOHMUMATh COIEPKAHKE U
CYIIHOCTb M3y4aeMOro IpeaMeTa.

Pemienue 31X 3a/1a4 HEBO3MOXKHO 0€3 MOBBIILIEHHUS POJIM CAMOCTOSTEIBHOM PabOThI CTYIEHTOB HaJl yUeOHBIM MaTepHaioM,
YCHJICHUS! OTBETCTBEHHOCTH TIPENOAaBaTeNs 32 Pa3BUTHE HABBIKOB CAMOCTOSTEIBHOM PaboTHI, 32 CTUMYJIUPOBAHUE
po(e€CCHOHANBHOTO POCTA CTYIEHTOB, BOCIIUTA-HUE UX TBOPYECKOW aKTMBHOCTH M MHULIMATUBBL. BHEIpeHne B IPaKTUKY y4eOHBIX
MPOTPaMM C MOBBIIICHHOH JI0JIel CaMOCTOSITENBHON PabOThl aKTMBHO CIIOCOOCTBYET MOJICpHH3AINN Y4eOHOTO mponecca. s aToro
Ha Kadenpe pa3paboTaHa cUCTEMa pa3IMYHBIX TUNAKTHIECKIX CPECTB aKTUBHU3ALMN U YIPABICHUS T03HABATEIBHOM
JeATeNTbHOCTBIO CTYACHTOB.

JlaGopatopHsbie pabOTHI SIBISIOTCS OCHOBHBIMU BUJIAMH YU€OHBIX 3aHATHI, HAPABICHHBIMH Ha SKCIICPUMEHTAIIbHOE (ITPAKTHYECKOE)
MOATBEP KICHIE TEOPETUUECKUX MONOKEHUH 1 popMupoBaHue 00ImEenpohecCHOHAIBHBIX U NPO(GEeCCHOHANBHBIX KoMIeTeHIH. OHH
COCTaBJISIIOT BaXKHYIO YaCTh TEOPETHYECKON 1 PO(HECCHOHATBHOM MPAKTUUECKOI MOATOTOBKH.

B nporuecce 1ab0paTopHOi pabOThI Kak BHIa yIeOHOTO 3aHATHS CTYICHTHI BBIMOIHSIIOT OJHO WM HECKOJIBKO 3aJaHii 0]
PYKOBOJICTBOM TIPETIOaBATENsI B COOTBETCTBHH C H3Y4aEMBIM COJICPIKAHUEM yIEOHOTO MaTepHaa.

[Ipu BeIMOMHEHNH 00YUarOIIMMUCS Ta0OPATOPHBIX PabOT 3HAUYMMBIM KOMIIOHEHTOM CTAHOBSITCS] IPAKTHIECKUE 3a1aHHUs C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHOM TEXHUKH, Ta00PaTOPHO - MPUOOPHOTO 000pYIOBaHMS U Ap. BeImonHeHne cTyieHTaMu
nabopaTopHbIX paboT MPOBOAUTCS C 1IETbI0: POPMUPOBAHUS YMEHHH, TPAKTUYECKOTO ONBITA (B COOTBETCTBUH C TPEOOBAHUSAMH K
pe3ynpTaTaM OCBOSHHMS TUCLUIIIMHGBI, U HA OCHOBAaHHH IepedHs (opMHUPYEeMBIX KOMIIETEHINH, YCTAaHOBICHHBIMH pabouei
MPOrpaMMO¥ AUCHUILIHHBI), 0000NICHH s, CUCTeMaTH3aI1H, YTITyOJICHHs, 3aKPETUICHUS MTOYICHHBIX TEOPETHYSCKUX 3HAHHH,
COBEPIICHCTBOBAHUS YMEHHUI MPHUMEHSTH MOJTYYCHHBIC 3HAHUS HA TIPAKTHKE.

CocraB 3aanuii 1u1s1 1ab0paTOpHON pabOTHI TOJDKEH OBITH CINTAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsi OHH MOTJIH OBITh
BBITIOJTHEHBI KAYECTBEHHO OOJIBITUHCTBOM CTYICHTOB.

[Ipn mraHMpOBaHKY J1a0OPATOPHBIX PabOT CIEAYET YUUTHIBATH, YTO B XOJIE BHIIIOIHEHUS 33JaHUI Y CTYAEHTOB (POpMHUPYIOTCS
YMEHHS ¥ IPAKTHIECKHH ONBIT PabOTHI ¢ pa3IMYHbIMU IPUOOpaMH, yCTaHOBKAaMH, JIAOOPaTOPHEIM 000pyIOBaHUEM, alIapaTypo,
IporpaMMaMy H JIp., KOTOPEIE MOTYT COCTABJIATh YacTh MpodeccnoHaIbHON MPaKTHYECKOM MOATOTOBKH, a TaKKe
HCCIIeJOBATENbCKIE YMEHUS (HaOMI01aTh, CPABHUBATh, aHATM3UPOBATh, YCTAHABINBATH 3aBUCHMOCTH, JIENIaTh BHIBOABI U 000O0ICHNS,
CaMOCTOSITETIbHO BECTH UCCIIEA0BaHUE, OPOPMISITh PE3yIbTaThI).

BpInoaHEHHIO 1TA00PaTOPHBIX PadOT MPEAIICCTBYET MIPOBEPKA 3HAHUH CTYICHTOB - MX TEOPETHYSCKONW TOTOBHOCTH K BBIOJIHEHHIO
3aJaHusL.

®opMbI OpraHU3ay CTYIEHTOB IIPY IPOBEICHNH 1a00paTOPHBIX paboT: GppoHTaANBHAS, TPYNIIOBas M HHIMBHAYaIbHAs. [1pu
(dpoHTaTBHON (pOpME OPTaHU3ALMH 3aHATHI BCE CTYACHTHI BBIIONHSIOT OJHOBPEMEHHO OJHY U Ty ke paborty. [Ipu rpynnosoit
(hopme opraHuzalMK 3aHATHH OHA M Ta JKe paboTa BBIMOJIHAETCS rpynnamu 1o 2 - 5 yenosek. [Ipu nHAMBH YA bHOM hopme
OPTaHM3ALNH 3aHATUI KaXKIBIA CTYACHT BBINOJIHICT HHINBHAYAIBHOE 3a/1aHHE.

Tekymuid KOHTPOJIb YICOHBIX JOCTHXKEHUI MO pe3ybTaTaM BBIOJIHEHHUS J1a00PaTOPHBIX PaObOT MPOBOJUTCS B COOTBETCTBUH C
CHCTEMOU OLICHUBAHUS (PEUTHHTOBOI, HAKOMUTENBEHO! U JIp.), @ TaKKe GopMaMu U METOIaMH (KaK TPAAUIHOHHBIMH, TaK H
MHHOBALMOHHBIMH, BKIJTIOUasi KOMITBIOTEPHBIC TEXHOJIOTHH ), YKa3aHHBIMHU B paboueil IporpaMMe AUCHUILTHHBL (MOIyIs). Tekymmit
KOHTPOJIb IPOBOJIUTCS B Ipeienax yueOHOro BpeMeHH, OTBEICHHOTO pabouuM ydeOHBIM INITAHOM Ha OCBOEHHE JUCIUILINHEI,
Pe3yNBTATHI 3aHOCATCA B KypHAI YUCOHBIX 3aHATHH.

OO0beM BpeMeHH, OTBOAMMBIN Ha BBIIIOJHEHUE JTA0OPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM 1ianom OITOIT.
ITepeuens nadopatopubix padboT B PIT/I, a Takke KOJTHUECTBO YaCOB HA UX MPOBEJCHUE TOJKHBI 00ECIIEYHBATh PeaTU3alHIO
TpeOOBaHUIl K 3HAHHSM, YMEHHSIM U MPAKTHYECKOMY OIBITY CTYJSHTA M0 AUCHUILIHHE (MOIYJI0) cooTBeTcTBYIoMIeH OITOIT.




