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1. HEJIX OCBOEHUSA

1.1 | @opmMupoBaHHE KOMIIETEHINI B COOTBETCTBUY ¢ yueOHBIM IIaHOM. [TomyueHne 6a30BbIX 3HAHUH B 001aCTH KIETOYHON
OMOIIOTUH, OCBOCHUE COBPEMEHHBIX METOJI0B HCCIIE0BaHUN OMOIOTHYECKUX MPOLIECCOB Ha YPOBHE OT/EIBHBIX OpraHel,
KIIETOK, a TakKe TKaHEH U BCETO OpraHu3Ma KHBOTHOTO.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM INPOT'PAMMBbI

bnok OII: b1.B.IB.05

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |buoopranudeckas XUMUs

2.1.2 | buodmsuka. Yacts 2. MosekynsapHas OHOPH3NKa

2.1.3 | AudpakunoHHBIE 1 MUKPOCKOITMIECKUAEC METOIBI

2.1.4 | Meroapl UCClIeIOBaHUSI MAaTEPHAIIOB

2.1.5 | OcHOBBI (HU3UYECKOI U KOJTIOUAHON XUMUHU

2.1.6 | IIpousBoAcCTBEHHAs MTPAKTHUKA

2.1.7 |buodwusuka. Yacts 1. bruodusrka OMOJOrHUECKUX TPOIIECCOB

2.1.8 | MarepuanoBeneHne U TEXHOJIOTUH MEPCIIEKTUBHBIX MaTepPUaIoB

2.1.9 |Merponorus u UCTIbITaHUS (PYHKIMOHATBHBIX MaTEpPUAIOB

2.1.10 | OcHOBBI OPraHUYECKON XHMHUH

2.1.11 |Teopus ¢a3 u pa30BbIX IpeBpaIeHNI

2.1.12 | Yuebnas nmpakTuka

2.1.13 | ®usudeckue CBONCTBA HAHOMATEPUAIIOB

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByIIee:

2.2.1 |IoaroToBka K mpoIexype 3alATHl U 3alIITa BEITYCKHON KBATN(HUKAIIMOHHOHN PadoTHI

2.2.2  |IIpepnumnioMHas IpaKTHKa

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

ITK-3: CnocobeH m1aHNPOBATH IKCIEPHMEHTATBHbIE HCCIeI0BAHNS 1 Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEICTB PA3THYHOTO0 HA3HAYEHNUS

3HaTh:

IIK-3-33 3HaTh sHEepreTuveckre NpoLecChl, MPOUCXOIAIINE B KIETKE, U pPabOTy opraHeiul, 00ecreurnBaloie UX HOpMaJIbHOE
HpOTEKaHNE

ITK-3-32 3Hath cTpoeHHe U QYHKINH MEMOpPaHHBIX OPTaHeIlT KIETOK

I1K-3-31 3HaTh ¥ TOHUMATH NPOIIECC TPAHCKPUIILUH U TPAHCIISIIIUY B KIIETKaX

ITK-3-34 3HaTh pa3HOBUAHOCTH DIICMEHTOB IIUTOCKENETA B KIETKE, CTPYKTYPY KOKAOTO M3 HUX W OCHOBHBIC IIPHHIIHITB paOOTHI

ITK-4: Cnioco0eH ocyLiecTBIATh KOMILIEKCHbIE MCCIeJ0BAHMS U 000CHOBBIBATh PALlMOHAJILHbII BIOOP MaTepHaJIOB U
o0opy1oBaHHs MPU pa3padoTKe TEXHOJOTHU MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JIEKAPCTBEHHBIX CPEICTB PAa3IMYHOIO
Ha3HAYeHUsI

3HaTh:

T1IK-4-33 TloHMMaTh OCHOBHEIE MTOJIXO/IBI COBPEMEHHBIX METOIOB KIETOYHON OHOJIOTHI

[1K-4-32 3HaTh OCHOBHBIE BUBI KIIETOYHOM ru0en

ITK-4-31 3Hath crioco0b! JieNieHus KIETOK (MUTO3 M MEHO03)

OIIK-1: CnocoGeH pemiaTh NPOM3BOJACTBEHHBIE H (WJIN) HCCIE0BATEIbLCKHE 321241, HA OCHOBE (DYHIaMEHTAJIBHBIX 3HAHMIT
B 00J1aCTH MaTepHAJIOBeAeHHs U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCHMIUIMHAPHBIX 00J1aCTIAX

3HaTh:

OIIK-1-31 3HaTh OCHOBHBIE OMOTOTHYECKIE TEPMHUHBI H TOHITUSL

OIIK-1-33 3HaTh BUIbI MEKKICTOUYHBIX B3aMMOICHCTBUHN 1 OCJIKH, YU4aCTBYIOIIHE B JOPMUPOBA-HUU KOHTAKTOB M MEKKIETOYHOM
CUTHAJTMHTE

OIIK-1-32 3HaTh CTpOCHNE, CBOMCTBA M (DYHKITNH KICTOYHBIX MEeMOpaH (Kak I1a3MaTHIecKoi MeMOpaHbl cCaMOH KIIETKH, TaK U
MeMOpaH BHYTPUKIETOYHBIX OPTaHEILT)




OIIK-1-35 3HaTh YCTPOMCTBO KIETOYHOTO Apa U CTPYKTypy XpOMaTHHA B HEM Kak B HHTep(]a3-HOH KIeTke, Tak U B MUTOTHUECKON

OIIK-1-34 3HaTh OCHOBHBIEC THIIBI SHAOIIMTO3a

ITK-4: Cnioco0eH ocyliecTBIATh KOMILIEKCHbIE HCCIeI0BAHMS U 000CHOBBIBATh PALlMOHAJILHbIN BBIOOP MaTepHaJIOB U
o0opynoBaHus MPU pa3padoTKe TeXHOJOTHU NPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JIEKAPCTBEHHLIX CPECTB PAa3IMYHOI0
Ha3HAYeHUsI

YMmerb:

[IK-4-Y2 YMers aHAIN3UPOBATh U 00pabaTHIBATE MOIYICHHBIC PE3YIbTAThl C IPUMEHEHHUEM IIPO-TPAMMHBIX CPEACTB U
HEPCOHANBHON KOMIBIOTEPHOH TEXHUKH

[TK-4-Y1 YMeTh HCHOJIB30BaTh COBPEMEHHBIC METOABI KIICTOYHOI OMOJIOTUH B OPUTHHAIBHBIX Ha-YYHBIX HCCIICIOBAHUSX, B TOM
YHcIIe IPH pa3padoTKe METUIMHCKIX ITPENapaToB, B OMOTEXHOIOTHA

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32124, HA OCHOBE (pyH/IaMeHTAJbHBIX 3HAHMI
B 00J1aCcTH MaTepuaJIoBeICHUA U TEXHOJOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

Ymern:

OIIK-1-Y1 YMeTh caMOCTOSTENBHO paboTaTh C JINTEPaTypor

ITIK-3: Cnioco0eH INIAaHMPOBATh IKCIEPHMEHTAIbHbIE HCCIIEA0BAHNS U Pa3pad0TKy HAHOCTPYKTYPUPOBAHHBIX
JIEKAPCTBEHHBIX CPE/ICTB PA3THYHOr0 Ha3HAYCHUSA

Ymerb:

[IK-3-¥Y1 YMeTs npuMeHATh MOTydeHHbIe (DYyHIaMCHTATbHbIC 3HAHUS U1 PEIICHHS IIPAKTHISCKUX HAYIHBIX 3a1a4

K-4: Cnocoben OCYHIECTBJIATh KOMILVIEKCHBIC UCCJICIOBAHUSA U 000CHOBBIBATDH paunonam,ﬂblﬁ BblﬁOp MaTepuaioB U
060pyz[03a1-mﬂ npu paspaﬁoTKe TEXHOJIO0IHU NMPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX JIEKAPCTBEHHBIX CPEACTB PA3JITUHYHOIO
Ha3HAYCHUSA

Baagernb:

TIK-4-B1 Bnagerp MeToaMu 00pabOTKM M aHATN3a YKCIICPUMEHTAIBHBIX JTaHHBIX

OIIK-1: Cnioco0eH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32124, HA 0OCHOBE (pyH/IaMeHTAJIbHBIX 3HAHMIT
B 00J1acTH MaTepUAJTOBEICHUA U TEXHOJTOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

Baagers:

OIIK-1-B2 Bnaners OCHOBHBIMU IOAXOJaMH UCCIIEIOBAHUS HAKOILUIEHUS, BEIBEIEHUS, a TAIOKE TOKCUMYHOCTH Ha-HOMAaTEpUaloB Ha
YPOBHE OpTaHOB U TKaHEH KMBOTO OpraHu3mMa

OIIK-1-B1 Bnagers MeToqaMu nCCIEAOBaHNS IUTOTOKCHYHOCTH HaHOMaTtepruanoB (MTC, JIAT)

IIK-3: CnocodeH MIaHUPOBATH 3KCIEPHMEHTAJIbHbIE HCCIE0BAHUS U Pa3padoTKy HAHOCTPYKTYPHPOBAHHBIX
JIEKaPCTBEHHBIX CPEJICTB PA3IHYHOT0 HA3HAYEHUS

Baagern:

[IK-3-B1 Brnagets MeTOAaMu HCCIEIOBAHMSI B3aUMOISHCTBUS KIETOK C HAHOMaTepHaiaMu (KyJIbTUBHPOBAHUE KIETOK
MJIEKOTTUTAIOIIHX, TPKU3HEHHAS MUKPOCKOIHS ¥ MUKPOCKOTIHS (PMKCHPOBAHHBIX 00Pa3I0B, CBETOBAs MHUKPOCKOITHS
(poxopsiero cBera, pa3oBo-KOHTPACTHAS, PIyopeclieHTHAs, CKAHUPYIOIIas a3epHasi KOH(OKaIbHAS U Jp.), HOH-TIPOBOISIIIAS
MUKPOCKOITHS, TPOCBEUNBAOIIAS AIEKTPOHHAS MUKPOCKOIINS, METO] UMMYHOIIUTOXUMHHU, METOIbI TPAHCIYKINH/TpaHCcheKnu
KJIETOK, METO/ IPOTOYHON [IUTOMETPUH U T.1I.)

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. Pa3HoBUIHOCTH U
o011ee CTPOEHHE KJIETOK,
METOAbI KJIEeTOYHOM

OHO0JIOTHH

1.1 Oo1ee cTpoeHHe KIETOK, 3 4 OIIK-1-31 JIL.1J11.2 P1
METObI KIETOYHOMH OIIK-1-32 JI1.3
ouonorun /TIp/ OIIK-1-35 JI1.4712.1

OIIK-1-V1 IIK 22
-3-32 TIK-3-Y1 JI2.3]13.1
I1K-4-33




1.2 [Hoaroroska k Ip. 5 OIIK-1-31 JI1.1 J11.2 P11
BerlnonHeHe pacueTHO- OIIK-1-32 JI1.3
rpaduueckux padot (PI'P). OIIK-1-35 JI1.4712.1
Oo1ee cTpoeHne KIETOK, OIIK-1-Y1 2.2
METObI KIIETOYHOMH OIIK-1-B1 JI12.3J13.1
ouonorun  /Cp/ OIIK-1-B2TIK-| D132233
3-32 TIK-3-VY1
I1K-3-B1 IIK-4
-33 [1IK-4-V1
I1K-4-B1

Paznen 2. Xumuyeckuii

€OCTaB M CTPOEHHe

KJIETOYHBIX MeMOpaH,

MEKKJIETOUHbIE

B3aUMOJeHCTBUSA U

y3HaBaHHUeE, THITBI

IHIOIMTO3a

2.1 XUMHUYECKUI COCTaB U 3 OIIK-1-31 JI1.1J11.2 P2
CTPOEHHUE KIETOYHBIX OIIK-1-32 J1.3
MeMOpaH, MEXKIETOYHbIE OIIK-1-33 JI1.4J12.1
B3aUMOJIEHCTBUS U OIIK-1-35 J12.2
Yy3HaBaHUE, THUIIBI OIIK-1-YV1 IIK JI2.3J13.1
supouuto3a /IIp/ -3-31 [IK-3-32

[K-3-Y1 IIK-4
-33

2.2 [Moaroroska k I1p. Beimomne- 10 OIIK-1-31 JIT.1J11.2 P12
HHE pacueTHO-rpaduaecKux OIIK-1-32 J1.3
pab6ort (PT'P) /Cp/ OIIK-1-33 JI1.4J12.1

OIIK-1-35 2.2
OIIK-1-VY1 JI2.3J13.1
OIIK-1-B1 212233
OIIK-1-B2 IIK-
3-31 T[IK-3-32
[K-3-Y1 IIK-3
-B1 IIK-4-33
[IK-4-Y1 I1K-4
-B1
Pasnen 3. Beaku, supsbl.
Buonornueckne MeMOpaHbI
H 00MeH BellecTB

3.1 Benku, xupsl. 2 OIIK-1-31 JIT.1J11.2 P3
Buonornueckne MeMOpaHbI U OIIK-1-32 JI1.3
oOmen Bemects. /I1p/ OIIK-1-33 JI1.4J12.1

OIIK-1-35 2.2
OIIK-1-VY1 IIK J12.3713.1
-3-32 [IK-3-VY1

I1K-4-33

3.2 [Toxrororka k I1p. Beimomxe- 5 OIIK-1-31 JI1.1 JI1.2 P13
HUE pacyeTHO-TpaduIecKux OIIK-1-32 J1.3
pa6ot (PTP) /Cp/ OIIK-1-33 JI1.4J12.1

OIIK-1-35 2.2
OIIK-1-V1 J12.3J13.1
OIIK-1-B1 212233

OIIK-1-B2 IIK-

3-32 [IK-3-V1

[1K-3-B1 [1K-4

-33 [IK-4-V1

I1K-4-B1

Pa3nen 4. CTpoeHue u BUABI
siiep KJIeTOK, XpPOMATHH,
KJI€TOYHBIH LIEHTP,
NMpouecchl TPAHCKPUIIUM U
TPaHCISIUHU




4.1 CtpoeHue u BUIBI siiep 4 OIIK-1-31 JI1.1 J11.2 P4
KJIETOK, XpPOMATHH, OIIK-1-32 J1.3
KJIIE€TOYHBIH LIEHTP, TPOLECCHI OIIK-1-33 JI1.4J12.1
TPAHCKPUIILIUY U OIIK-1-35 22
Tpancsuuu /Ip/ OIIK-1-Y1 IIK J12.3J13.1
-3-32 [IK-3-V1
[1K-4-33
4.2 Ionroroska k I1p. Beimonne- 5 OIIK-1-31 JI1.1 JI1.2 P14
HHUE pacyeTHO-TPpahUIECKUX OIIK-1-32 J1.3
pabot (PI'P) /Cp/ OIIK-1-33 J11.4J12.1
OIIK-1-35 J2.2
OIIK-1-Y1 J12.3]713.1
OIIK-1-B1 512233
OIIK-1-B2 IIK-
3-32 [IK-3-V1
I1K-3-B1 T1K-4
-33 [IK-4-Y1
I1K-4-B1
Pa3gen S. Bakyoasipnast
cHCTeMa KJIETOK, PHOOCOMBI
5.1 BakyonsipHast cuctema 4 OIIK-1-31 JIL.1J11.2 PS5
KI1eToK, prbocomsl /T1p/ OIlK-1-32 JI1.3
OIIK-1-35 JI1.4J12.1
OIIK-1-Y1 IIK 2.2
-3-31 [1K-3-32 JI2.3J13.1
[K-3-Y1 I1K-4
-33
5.2 INonroroska k I1p. Bemmonne- 10 OIIK-1-31 JI1.1 J11.2 P15
HHE pacyeTHO-rpaduuecKux OIIK-1-32 1.3
pabot (PI'P) /Cp/ OIIK-1-35 J11.4J12.1
OIIK-1-Y1 2.2
OIIK-1-B1 JI2.3J13.1
OIIK-1-B2IIK- | 313233
3-31 [1K-3-32
MK-3-¥1 IIK-3
-B1 I1K-4-33
IK-4-Y1 IIK-4
-B1
Pazgen 6. Ctpykrypa u
(GyHKIIMM MUTOXOHAPHUI
6.1 Crpykrypa 1 QyHKIMH 2 OIIK-1-31 JIT.1J11.2 P6
MuTOXOHIpHH /TIp/ OIIK-1-32 JI1.3
OIIK-1-35 JI1.4J12.1
OIIK-1-Y1 IIK 2.2
-3-32 [IK-3-V1 JI2.3J13.1
I1K-4-33
6.2 [Moaroroska k I1p. Beimomnne- 5 OIIK-1-31 JIT.1J11.2 P16
HHE pacueTHO-rpaduiecKkux OIIK-1-32 J1.3
pabot (PI'P) /Cp/ OIIK-1-35 J11.4J12.1
OIIK-1-Y1 J2.2
OIIK-1-B1 JI2.3]13.1
OIIK-1-B2IIK- | 313233
3-32 TIK-3-V1
[1K-3-B1 [1K-4
-33 IIK-4-VY1
I1K-4-B1
Paznen 7. Jnepreruueckue
nmpouecchl B KJIeTKe
7.1 OHepreTUYeCcKue MpoLECCH] B 4 OIIK-1-31 JI1.1J11.2 P7
wierke /I1p/ OIIK-1-32 JI1.3
OIIK-1-34 J11.4J12.1
OIIK-1-35 J2.2
OIIK-1-Y1 IIK JI2.3]13.1
-3-31 [1K-3-32
I1K-3-33 TIK-3-

V1 I1K-4-33




7.2 [Hoaroroska k I1p. Beinonne- 10 OIIK-1-31 JI1.1 J11.2 P17
HHUE pacyeTHO-TPAQUICCKUX OIIK-1-32 JI1.3
pa6ot (PTP) /Cp/ OIIK-1-34 JI1.4712.1

OIIK-1-35 2.2
OIIK-1-V1 J12.3J13.1
OIIK-1-B1 313233
OIIK-1-B2 IIK-
3-31 IIK-3-32
[K-3-Y1 IIK-3
-B1 I1K-4-33
[K-4-Y1 T1IK-4
-Bl
Paznen 8. Ctpoenue u
(yHkuun 31eMeHTOB
IUTOCKEJIeTA B KJIeTKe

8.1 INonroroska k IIp. Bemonne- 10 OIIK-1-31 JI1.1 J11.2 P18
HHE pacyeTHO-rpaduuecKux OIIK-1-32 1.3
pab6ot (PI'P) /Cp/ OIIK-1-34 JI1.4J12.1

OIIK-1-35 2.2
OIIK-1-Y1 J12.3J13.1
OIIK-1-B1 313233
OIIK-1-B2 IIK-
3-31 [1K-3-32
MK-3-Y1 IIK-3
-B1 I1IK-4-33
[K-4-Y1 TIK-4
-Bl

8.2 Crpoenue u HyHKIMU 4 OIIK-1-31 JIL.1J11.2 P8
3JIEMEHTOB LIUTOCKENETA B OIIK-1-32 JI1.3
wrerke /I1p/ OIIK-1-34 JI1.4712.1

OIIK-1-35 2.2
OIIK-1-V1 IIK J12.3J13.1
-3-31 IIK-3-32
[IK-3-33 TIK-3-
V1 IIK-4-33
Pa3gen 9. Kirerounoe
aejieHne
9.1 Knerounoe nenenwe /T1p/ 3 OIIK-1-31 JI1.1J11.2 P9
OIIK-1-32 J1.3
OIIK-1-34 JI1.4J12.1
OIIK-1-35 2.2
OIIK-1-Y1 IIK J12.3]13.1
-3-31 [IK-3-32
[K-3-Y1 IIK-4
-31 I[IK-4-33

9.2 [Moaroroska k I1p. Beimomnne- 4 OIIK-1-31 JIT.1J11.2 P19
HHE pacueTHO-rpaduiecKkux OIIK-1-32 J1.3
pa6ort (PI'P) /Cp/ OIIK-1-34 JI1.4J12.1

OIIK-1-35 J2.2
OIIK-1-Y1 JI2.3]13.1
OIIK-1-B1 213233
OIIK-1-B2 IIK-
3-31 [1K-3-32
[K-3-Y1 IIK-3
-B1 IIK-4-31
I1K-4-32 T1K-4-
V1 IK-4-Bl

Paznen 10. Kinerounas
ruoesn




10.1  |Knerounas rubens /Ip/ 3 4 OIIK-1-31 JI1.1J11.2 KM1 P10
OIIK-1-32 JI1.3
OIIK-1-34 JI1.4J12.1
OIIK-1-35 2.2
OIIK-1-Y1 IIK J12.3J13.1
-3-31 [IK-3-32
[K-3-Y1 TIK-4
-32 TIK-4-33
10.2  |IToarotoBka k IIp. Beimomnne- 3 10 OIIK-1-31 JI1.1J11.2 P20
HHUE pacyeTHO-TpaduIecKux OIIK-1-32 J1.3
pa6ot (PTP) /Cp/ OIIK-1-34 JI1.4712.1
OIIK-1-35 2.2
OIIK-1-Y1 JI2.3J13.1
OIIK-1-B1 313233
OIIK-1-B2 IIK-
3-31 IIK-3-32
[IK-3-V1 IIK-3
-B1 I1K-4-32
T1K-4-33 TIK-4-
V1IIK-4-B1
5. ®OHJl OHIEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI A5
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe Tposepaempie
KM MepOTpUATHE HHIIMKATOPBL Bompocs! 11t TOATOTOBKH
KOMITETEHINH
KM1 3ager OIIK-1-31;0I01K-1- | Bompocs! 1yist MOATOTOBKH K 3aIIUTE TPAKTHUECKUX 3aHATHIL:

32;0I1K-1-34;0I1K-
1-33;0IIK-1-
35;0I1K-1-Y1;I1IK-4
-31;11K-4-32;I1K-3-
31;I1K-3-32;T1K-3-
33;I1K-3-34;I1K-3-
B1;I1IK-4-V2

1) Knerounas Teopusi, o0Iiee CTpoeHHE KIETOK IIPO- U SYKapHOT.
MeToabl KIeTOYHOH OHOJIOTHH.

2) Crpoenue U (QyHKIIUH KIETOYHBIX MEMOpaH.

3) OOmias XapaKTepUCTHKA JTUITHI0B U OSIIKOB B COCTaBE KIECTOYHBIX
MeMOpaH.

5) KneTouHbIii CHTHAJIMHT U ME)KKIETOUHBIC B3aMMO/ICHCTBUS.

6) Obuiee cTpoeHre U GYyHKIMU KIETOUYHOTO siIpa.

7) Dy- u rerepoxpoMaTiH. Y poBHu kommnakruzanuu JJHK B kierke.

8) Kiterounstit ieatp. CTpoeHHE U POJIb B )KU3HU KIETOK.

9) IIpomeccs! TPaHCKPUIIIUY U TPAHCISAIUH B KIETKAaX MIPO- U DYKApHOT.
10) Bakyonsipaasi cuctema KJIeTOK.

11) XoHIpHoM KIETOK U SHEPreTHYECKHE ITPOIIECCHI B KIIETKAX.

12) Buppl, cTpoeHre 1 OCHOBHBIE ()YHKIIUH 3JIEMEHTOB LIMTOCKETIETa B
KJIETKaX.

13) JleneHue KIETOK: BUIbI, OCHOBHBIE MPOIIECCHI.

14) Perynsnus KIETOYHOTO ITHKITIA.

15) Pa3HOBUAHOCTH KJICTOYHOMN THOCITH.

16) Onpenesnenue KIETOYHOTO KOMIapTMeHTa o (ororpaduu, MeTo1a
MOTy4IeHHs N300pakeHUs U 00BbsICHeHNE (DYHKITHH KICTKA 110
OpraHeIIaM, H300pakeHHBIM Ha MEKPO(QOTOTpadHsx.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemblie
Kon Hazpanue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTsl paboTsl .
KOMTIETSHITHH
P1 [Ipakruueckas OIIK-1-31;I1K-4- Knerounas teopust, o01iee cTpoeHUe KIETOK IPO- U SYKapHOT. MeTo bl
pabora 1. 33;0I1K-1-32;0I1K- | krerouHoit 6nonornu. KyneTuBnpoBaHue KIieToK. Buasl MEKpockomus

PasnoBumHOCTH U
oO1iee cTpoeHne
KJIETOK, METO/IBI
KIICTOYHOMH
OHOJIOTHH

1-35;011K-1-Y 1;TIK
-3-32,TIK-3-V 1

Y METOJIbI (PUKCAIIH U OKPACKU TIPETapaToB.




P2

IIpakruueckas
pabota 2.
XUMHUYCCKHI COCTaB
Y CTpOSHHE
KIECTOYHBIX
MeMOpaH,
MEKKIETOYHBIE
B3aMMOJICHCTBHS U
yY3HaBaHUE, TUIIbI

OIIK-1-32;0I1K-1-
33;0I1K-1-31;0IIK-
1-Y1;IIK-3-32;T1K-3
-Vl

Crpykrypa mazMaTudeckoid MeMOpaHbl. MeMOpaHHBIE JTUITHIBL.
MemOpanHbie Oenku. PenientopHasi poip Imia3ManeMMBL.
Mexkierounoe y3HaBanue. CrielaabHble MSKKICTOYHBIC COSTUHEHHUS
(KOHTAaKTBI). DHAOIMTO3: (ParorUTO3, MHHOLIUTO3.

SHJIOINTO3a

P3 [Ipakruyeckas OIIK-1-31;0IIK-1- | TTenTuas! u 6enku: obue cBeaeHus. CTpYKTypHbIE OEIKH.
pabora 3. benku, 32;0IIK-1-Y1;IIK-3 | 'mobynsapusle 6enxu. Knaccudukarus munugos. buonoruueckue
JKUPBI. -32;TIK-3-Y ;TIK-4- | pyHKiuu aunuaoB. JKupHble KUCIOTH B HEUTPATIbHBIE KHUPHI.
buonornueckue 33 Dochomunuab! ¥ NTUKOIAITHABL. DYHKIMA # cOCTaB OHOMeMOpaH.
MeMOpaHBI 1 00MeH IIpornmaemocts 6nomemOpaH. [TacCHBHBIN 1 aKTUBHBINH TPAHCIIOPT.
BEIIECTB

P4 [Ipakruueckas OIIK-1-31;0IIK-1- | flnepHble KOMIOHEHTHI IPOKAPHUOT. SAPO FYKAPHOTHUECKOM KIETKH.
pabota 4. Ctpoenue |35;0IIK-1-Y1;I[IK-4 |DyxpomaTus u rerepoxpoMatvH.lleHTpOCOMBI B ICHTPHOIH,

u BUIB sifep wietok, |-31;I1K-3-V1;T1K-3- | neHTpocoMHbIN UK, Oa3aibHbIE TebIla, CTPOSHHUE U JBIDKESHHE
XpOMAaTHH, 31 PECHUYEK U )KTYTUKOB. [[pHHIINTT KOMITTAMEHTAPHOCTH TPU
KJIETOYHBIN LEHTD, PEIIMKALMY U TPAHCKPUIILMH HYKIEMHOBBIX KUCIIOT, MAaTPUYHBIHA
TIPOLIECCHI cunre3. CTpoeHue puOOCOM U MPUHIUT PabOThI MIPH TPAHCIISIIHH.
TPAHCKPUTIIIAH U

TPaHCISILIUN

P5 [Tpakruueckas OIIK-1-31;0TIK-1- | O6mas cxema (GyHKIHOHUPOBAHHS BAKYOJIIPHON CHCTEMBI.
pabota 5. 32;0IIK-1-Y 1;I1K-4 | ['panynsipHbIii 9HI0IUIA3MAaTHYECKUI peTHKYIyM. KoTpaHCIaunoHHbIH
Baxyonspras -33;11K-3-32 TPAHCIOPT PACTBOPUMBIX OenkoB. CHHTE3 HEPACTBOPUMBIX
cucTeMa KIETOK. (MemOpanHbIx) 6enkoB. CHHTE3 KIETOUHBIX MeMOpaH. Tpancnopt
Pubocomer MEXIY SHIOIIA3MaTHYECKUM PETHKYIYMOM U annapaTtoM I oiabKy.

Crpoenne pudocom. Ctpykrypa sapbimika. O0mas cxema padoTh
SITPBIIIKA KaK CHEHAIBHOTO JIOKyca CHHTE3a PUOOCOM.

P6 [Ipakruueckas OIIK-1-31;0IIK-1- | O6mmas Mopdosorust MUTOXOHAPHA. Y IbTPacTPYKTypa MUTOXOHIPUH.
pabota 6. Ctpykrypa |V 1;I1K-4-33;[1K-4- | ®yrkuuu Mutoxouapuid. OkuciuTenbHoe GocopuarpoBanue y
1 QYHKIUU V1;I1K-3-33 Oaxrepuii. YBeIMUEHHE YNCIIa METOXOHIPHUI. ABTOPEIPOTYKITHS
MUTOXOHJIPUI MUTOXOHJIPUM. X OHJIPHOM.

P7 [Ipakruyeckas OIIK-1-31;0IIK-1- | AT®: crpykrypa. Pochoanruapuansie cBsizu. CBOOOIHAS SHEPTHUS
pabora 7. B2;I1K-4-Y2;I1K-4- | ruaposn3a BHICOKO3HEPTETHUECKUX CBSA3CH. DHEPreTH4ecKoe
DHepreTuyecKue B1;TIK-3-33;I1K-3- | conpsokenue. CriocoOsl cuaTe3a AT®. CybcTpaTtHoe
mporeccsl B Kietke | Y1 (ochopummupoBanue. CoxpaHeHNE YHEPIUU Ha MeMOpaHax.

DnexrpoxuMuueckuil rpaaneHT. [IpoToOHABIIKYIIAs CUa.
IMonnepsxaHue NPOTOHHOIO I'PaJUEHTA.

P8 [Ipakruueckas OIIK-1-31;I1K-3- AkTHH. Belki MpoMeXyTOYHBIX BOJOKOH. TyOyauH. MUKpO(pIaMEeHTHI
pabota 8. Ctpoenue |34;11K-4-Y2;[IK-4- | u mpomexxyTouHBIE BOJIOKHA. MUKPOTPYOOUIKHA. AKTOMHO3HHOBBIE
1 GYHKIUHU Y;IIK-3-Y1 KOMILJIEKCHl HEMBIIIEYHBIX KIETOK. MbllieuHble Ki1eTKu. LleHTpbl
3JIEMEHTOB OpraHu3aluy MUKpPOTpyOoueK. JIMHEMHbI U KUHE3UHBI - MOTOPHbIE
IIUTOCKETIeTa B Oemnxu.

KIIETKe

P9 [Ipakruueckas OIIK-1-31;ITK-4- OO0mas opranu3anus MUTO3a. Pa3nudHbie TUITBI MUTO32 Y 9YKapHOT.
pabora 9. 31;11K-4-33;11K-4- enTpomepsl 1 kKHHETOXOpbI. CaMOOpraHU3aIHsI CUCTEMBI
Knerounoe nenenne | Y1;I1K-3-B1;I1K-3- | MukpoTpybodek. Meito3. OcobeHHOCTH TIpoda3bl IepBOro

V1 MeHoruueckoro aeneHus. Craauu mpodasbl IepBoro MeHOTHIECKOTO
nenenus. Bropoe meiiorndeckoe nenenue. Knerounstit nukin. daxrop
CTUMYJISIIMK MUTO30B. [{UKInHBL. Perynsaius kieTo4Horo nuKia.
KoHTpoJIbHBIE TOYKH KIETOYHOTO IHKIA.

P10 [Ipakruyeckas [TK-3-B1;0I1K-1- TIpomudeparus kieTok u amonTo3. Perymsnus amonro3sa.
pabora 10. 31;0I1K-1-35;I1K-4- | [IpoTOOHKOTEHBI: OHOJ0rHYecKast posib. [[pOyKTbl OHKOTEHOB:
Knerounas rubens 31;11K-4-32;11K-4- onoxumuueckue Gpynkiun. Kanneporenes. L{uroctaTuky.

V2;1IK-4-B1;I1K-3- | Amkumupyroniyie ¥ HHTEPKATUPYIOIAE areHThl. AHTUMETa0O0IUTHI.
31
P11 CamocrosrenbHas OIIK-1-31;0I0K-1- | Knerownas Teopusi, o0Iee CTpoeHUE KIETOK ITPO- M SyKapruoT. MeTobt

pabora 1. O6mee
CTpPOEHHE KIIETOK,
METO/IbI KIIETOYHON
OHOJIOTHH

32

KIeTOYHO 6nonoruu. KyneTuBnpoBaHue KI1eTOK. Biasl MUKpockonus
U METOJIbI (PUKCALUK U OKPACKH IpenapaToB.




P12 CamocrosiTensHas OIIK-1-31;0I0K-1- | CrpykTypa mia3smMaTHueckoil MeMOpaHbl. MeMOpaHHBIE TUITHIBL.
pabota 2. 32;0I1K-1-34 MemOpanHbie 6enku. PerienTopHas posib miia3MaleMMBI.
XMMHYECKUH COCTaB MexwteTouHoe y3HaBaHHe. CrielanbHble MEXKIETOYHBIE COCANHECHIS
U CTPOCHHE (KOHTAaKTBI). DHAOIMTO3: (ParorUTO3, MHHOLIUTO3.

KJIETOYHBIX
MeMOpaH,
MEXKIICTOTHBIC
B3aUMOJEHCTBUA U
y3HaBaHUE, THIIBI
SHJIOINTO3a

P13 CamocTosiTensHas OIIK-1-33;0I0K-1- | [enrtumsr u 6enxu: obmue ceeneHus. CTpyKTypHBIE OSITKH.
pabora 3. benku, 32;0I1K-1-31 I'mobynsapusie 6enku. Knaccudukarus mununos. buonoruueckue
YKHUPBL. ¢yHkpn TunuAoB. JKUpHBIE KUCIOTH U HEHTPaJIbHBIC XKHUPHI.
buonornueckue Dochomunuab! ¥ NTUKOIAITHABL. DYHKIMA # cOCTaB OHOMeMOpaH.
MeMOpaHBI 1 00MeH IIpornmaemocts 6nomemOpaH. [TacCHBHBIN 1 aKTUBHBINH TPAHCIIOPT.
BEILIECTB.

P14 CamocrosTenbHas [IK-3-31;0IIK-1-35 | flnepHble KOMIOHEHTHI IPOKAPHUOT. SAPO FYKAPHOTHUECKOM KIETKH.
pabora 4. CtpoeHne DyXpOMaTHH U rerepoxpoMatrH.LleHTpocoMbI U HEHTPUOIIH,

1 BHIBI Aep KIETOK, IIEHTPOCOMHEIH UK, 0a3abHbIE TENbIa, CTPOCHHUE U IBHKCHIE
XpOMATuH, PECHUYEK U )KTYTUKOB. [[pHHIINTT KOMITTAMEHTAPHOCTH TPU
KJIETOYHBIN LEHTD, PEIIMKALMY U TPAHCKPUIILMH HYKIEMHOBBIX KUCIIOT, MAaTPUYHBIHA
TIPOLIECCHI cuaTe3. CTpoeHne puOOCOM U MIPHHIHI pabOTHI IPH TPAHCIIALIH.
TPAHCKPUTIIIAH U

TPaHCISILIUN

P15 CamocTrosTenbHast OIIK-1-32;0IIK-1- | O6uias cxema GyHKUHOHMPOBAHNS BAKYOJISPHOI CHCTEMBI.
pabora 5. 31 I'panynsipHbI 9HAOIUIA3MaTHYECKUH peTuKyaIyM. KoTpaHCasLMOHHBIH
Bakyonspaas TPaHCIIOPT PACTBOPUMEIX OekoB. CHHTE3 HepacTBOPUMBIX
cucTeMa KIeTOK, (MemOpanHbIx) 6enkoB. CHHTE3 KIETOUHBIX MeMOpaH. Tpancnopt
pubdocombl MEXIY SHIOIIA3MaTHYECKUM PETHKYIYMOM U annapaTtoM I oiabKy.

Crpoenne pudocom. Ctpykrypa sapbimika. O0mas cxema padoTh
SPBIIIKA KaK CIIEIMAIBFHOTO JIOKyCa CHHTE3a PUOOCOM.

P16 CamocrosiTensHas OIIK-1-31;0I0K-1- | O6mas Mop¢hoIorHs MUTOXOHIPUiL. Y IBTPaCTPYKTypa MUTOXOHAPHIA.
pabora 6. Ctpykrypa |VY1;0IIK-1-B1 OyHKIUH MUTOXOHApHHA. OKucIuTenbHOE hochopuarpoBaHue y
1 QYHKIUU Oaxrepuii. YBeIMUEHHE YNCIIa METOXOHIPHUI. ABTOPEIPOTYKITHS
MUTOXOHJIPUI MUTOXOHJIPUM. X OHJIPHOM.

P17 CamocrosTensHas OIIK-1-Y1;IIK-3-33 | AT®: crpykrypa. Docdoanruapunansie cea3u. CBoOOOHAS SHEPTHA
pabota 7. THIPOJIN3a BBICOKOIHEPIeTUUECKUX CBsI3eil. DHepreTuyeckoe
DHepreTuyecKue comnpspkerne. Crioco0sl cuaTe3a AT®. CydcrpaTHoe
IIPOLIECCHI B KIETKE (ochopummupoBanue. CoxpaHeHNE YHEPIUU Ha MeMOpaHax.

DnexrpoxuMuueckuil rpaaneHT. [IpoToOHABIIKYIIAs CUa.
IMonnepsxaHue NPOTOHHOIO I'PaJUEHTA.

P18 CamocTrosTenbHast OIIK-1-31;I1K-3- AkTHH. Belki MpoMeXyTOYHBIX BOJOKOH. TyOyauH. MUKpO(pIaMEeHTHI
pabota 8. Ctpoenue |34;I1K-4-B1;I1K-4- |u mpomexxyTouHbIe BOJIOKHA. MUKPOTPYOOUKH. AKTOMHO3HHOBBIE
u QyHKIUH V1 KOMIUIEKCHI HEMBIIICYHBIX KIETOK. Mblleunble K1eTkd. LIeHTpbl
3JIEMEHTOB OpraHu3aluy MUKpPOTpyOoueK. JIMHEMHbI U KUHE3UHBI - MOTOPHbIE
IIUTOCKETIeTa B Oemnxu.

KIIeTKE

P19 CamocrosTenbHas OIIK-1-31;ITK-4- OO0mas opranu3anus MUTO3a. Pa3nudHbie TUITBI MUTO32 Y 9YKapHOT.
pabora 9. 31;0I1K-1-Y1;0IIK- |ILlenTpomepsl U KkuHEeTOXOpHl. CaMOOpraHu3alrs CUCTEMbI
Knerounoe nenenne | 1-35 MUKpOTpyOouek. Meiio3. OcobeHHOCTH TIPpoda3bl IEPBOro

MeHoruueckoro aeneHus. Craauu mpodasbl IepBoro MeHOTHIECKOTO
nenenus. Bropoe meiiorndeckoe nenenue. Knerounstit nukin. daxrop
CTUMYJISIIMK MUTO30B. [{UKInHBL. Perynsaius kieTo4Horo nuKia.
KoHTpobHBIE TOUKH KJIETOYHOTO IUKIIA.

P20 CamocTosTenbHast OIIK-1-31;I1K-4- TIpomudeparus kieTok u amonTo3. Perymsnus amonro3sa.
pabora 10. 32;I1K-4-Y 1;I1IK-3- | [IpoTOOHKOTEHBI: OHOJ0ru4ecKas posib. [[poyKTbl OHKOTEHOB:
Knerounas rubens Y1;0IIK-1-B1 onoxumuueckue Gpynkiun. Kanneporenes. L{uroctaTuky.

ANKHIMPYIOIINE W MHTEPKAUTHPYIOIIHE areHThl. AHTUMETA0OJNTHI.

5.3. OueHo4yHble MaTepHaJIbl, HCNOJb3yeMble I IK3aMeHa (onucanue OUJIeTOB, TECTOB M T.II.)

DK3aMeH M0 JUCHUILTHHE HE IPETyCMOTPEH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OOy4aromuiicss OKEH BBIIONHUTE BCE MPAKTUIECKUE U CAMOCTOSITENIbHBIE paOOThI yKa3aHHBIE B JAHHOM pasjere.

OlLICHKa "3a4eT" CTYJCHT BBINOJIHUT M 3allIUTHI BCE MPAKTHUYECKUE PAOOTHI, BBITOJIHUI BCE KOHTPOJILHBIE MEPOTIPHATHS HE HHKE
OIICHKH "YJIOBJIETBOPUTEIILHO";
OIleHKa "He3aueT" CTyHEHT He CIIPABMIICS C BBIIOJHEHHEM KaJICHIAPHOTO IIJIaHa, BRIIOIHIIT W/WIIN 3aIUTIUI HE BCE MPAKTHUCCKIE
paboThl, KOHTPOJIBHBIE MEPOTIPHUSTHS BHIIIOTHEHBI HA OIICHKY "HEYOBJIETBOPUTEIBHO";
OlICHKa "HesIBKa" CTYIEHT HE SBHJICS Ha KOHTPOJIbHBIC MEPOIPHATHS B CEMECTPE.

6. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemas iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTECIIN

3arnasue

bubanoreka

UsnarenscTBo, roj

JI1.1 | Tynskosa O. B. Buonorus: yueOHnK DneKTpoHHas OUOIMOTEKa Mocksa: Jupekr-Menua, 2013
JI1.2 |larunyposa I'. 1., TexHndeckass MUKPOOHOIOTHS: | DIeKTpOoHHAass ONOIMoTeKa Kazanp: Kazanckuit Hay4qHO-
Ilepymikuna E. B., y4eOHO-METOTUIECKOe HCCIIe0BATEIbCKUN

Wnnonuros K. T. nocobue TEXHOJIOTMYECKUI
yausepcuter (KHUTY), 2010
JI1.3 | Kopneera O. C., MonekynsipHast OHOJIOTHSI: DneKkTpoHHas ONOIUOTEKA Boponex: Boponexckuii
Kanaes B. H., ab0paTOPHBIA MPAKTHKYM: rocyJapCTBEHHBIN
Heuaesa M. C., yueOHOe mocodue YHUBEPCUTET HHKEHEPHBIX
Toiixanosa O. 10. TexHoJsorui, 2015
JI1.4 |llysaepaTl. I, MukpoOHOIOTHS C OCHOBAMHU DnekTpoHHas ONOINOTEKA Boponex: Boponexckuit
Ceupunosa T. B., 6uoTexHONOrH! (TeOpust U rOCyZapCTBEHHBIH
Kopneesa O. C., MPaKTHKa): yueOHoe nocobue YHUBEPCHUTET MH)KEHEPHBIX
Mamnsnesa O. 1O., TexHoJorHit, 2017
Memepsikosa O. JL,
Mortuna E. A.
6.1.2. JlonoHUTeILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbCcTBO, rOx
JI2.1 | Amutpuena E. B., English Guide for Bio-Medical |OnexrponHas 6ubanoreka Openrdypr: OpenOyprekuii
HBanosa C. T, Engineers: yueGHOoe nmocobue roCyZapCTBEHHBIH
Caxaposa H. C. yauBepcurer, 2015
JI2.2 |Bepemako I'. T, PannoGuonorust: TepMUHBI 1 DnexrpoHHas ONOINOTEKA Munck: benapyckas HaByka,
XopgacoBckast A. M. TIOHSATHS: CIIPABOYHUK 2016
JI2.3 |Ky3ueuoBa E. A, Mukpobuoorus: yaeoHoe DneKTpoHHAs OUOIHOTEKA Kazans: Kazanckuit HaydHO-
Kuszes A. A. nocobne HCCIIEI0BATENIbCKUH
TEXHOJIOTMYECKUH
yauBepcuret (KHUTY), 2017
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bbubnmoteka W3narenscrBo, rof
JI3.1 |Mypamosa H. M. buonorusa. buonornueckue bubimorexa MUCuC M.: U3a-Bo MUCuC, 2010
HAHOCTPYKTYpPBL: KypC JEKIUi1
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»
31 | OtkpeiToe oOpazoBaHue https://openedu.ru
32 |MHTYUT (naunoHambHBIA OTKPHITHIA YHUBEPCUTET) http://www.intuit.ru
3 YHUBEPCAPUYM (otkpsITast cucTeMa https://universarium.org
3JIEKTPOHHOTO 00pa30BaHUS)
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
o1 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 |ESET NOD32 Antivirus

I1.3

ANSYS Academic Research CFD




I1.4 |SolidWorks Education 1000 CAMPUS
I1.5 [Microsoft Office
1.6 |LMS Canvas
I1.7 |[MS Teams
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |https://polpred.com/news
N.2 | HWHoctpanHbie 6a3b1 maHHBIX (moctyn ¢ IP angpecoB MUCuC):
N.3 |— ananutuueckas 6a3a (nHIekcs nutupoBanus) Web of Science https://apps.webofknowledge.com
N.4 |— anaimTHyeckas 0asa (MHAEKCH IIUTUPOBaHUs) Scopus https://www.scopus.com/
N.5 |— nayxomerpuyeckas cuctema InCites https://apps.webofknowledge.com
WN.6 |— HaydHBIE )XypHaJBI m3natenbcTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcHanienne
b-420 VY4eOHBIIT KOMIDIEKC TIO CTPYKTYPHOH | IpOEKTOp; MyJIbTUMEIHMIHAS JOCKa; MapKepHas JOCKa,
JIWarHOCTHKE ¥ MaTepHaJoOBEeIUECKO | JOKyMEHT-KaMepa; KOMIIBIOTEP TIpero1aBaTes;
9KCHEePTH3e HEOPTraHWYECKHNX MAaTepHaoB | MHKPOCKONBI —Merajiorpadmdeckue 11 mT., KOMIIIEKT
METOAaMH  OINTHYECKOM  MHKPOCKONMH. | yaueOHOI mMebenu
MUKpPOCKOITHBIH 3aJ1:
B-416 VYueOHBIII KOMIDIEKC TI0 CTPYKTYPHOH | IpOEKTOp;  9KpaH;  MapKepHas  JOCKa;  KOMIIbIOTEp

JUAarHOCTHUKE u MaTepHaﬂOBCI[‘IGCKOﬁ
OKCIIEPTU3C HCOPTraHMYCCKUX MaTCpuajoB
METOJIaMHU ONTHYECKOU MUKPOCKOIINU:

npenonaBarens; Mmukpockon Carl Zeiss Axio Scope Al,
KOMIIBIOTEpHBI KIacc Ha 12 KOMIBIOTEPOB, KOMILIEKT
y4eOHOH Mebenu

UYnransHsrit 3a1 Ne3 (B)

KOMIUIEKT y4eOHOM Mebemn Ha 20 paboumx Mecrt,
KOMIBIOTEPHl € MOAKIIOYECHHEM K ceth «MHTepHeT» W
JOCTYHOM B 3JIEKTPOHHYIO UH(OPMALHOHHO-
00pa30BaTENbHYIO CPEly YHUBEPCHTETA

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

JlucrurimHa OTHOCHUTCS K €CTECTBEHHBIM HayKaM M TpeOyeT 3HaUNTEIFHOTO 00beMa CaMOCTOsTENBHOM paboThl. OTIenbHbe
y4eOHbIe BOIIPOCH! BEIHOCATCS Ha CAMOCTOSTENBHYIO TPOPabOTKY U KOHTPOIHUPYIOTCS IOCPEICTBOM TeKyllel arTecTaruu. [Ipu
9TOM OPTaHU3YIOTCS TPYNNOBLIE M MHIUBUIyalbHblEe KOHCYIbTallMU. KauecTBeHHOE OCBOEHUE AUCIUILTHHBI BO3MOXHO TOJIBKO IIPH
CUCTEMATHIECKON CAMOCTOSTEILHON paboTe, UTO MOJICPIKUBACTCS] CUCTEMOW TeKyIIeH 1 pyOexxHOW arTecTanun. [Ipakrnaeckie
3aHATHSA IIPOBOJSTCS C HCIOIB30BAHIEM HMEIOIIErocs 1abopaTopHOTo 000PYIOBaHUS M CPEACTB KOMITBIOTEPHOH 00pabOTKH
Ipe/ICTaBIEHUs Pe3yIbTaTOB.




