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AHHOTAIUA

OCHOBHOU TEJTBI0 OCBOSHUS Y4eOHOM TUCIUTUTHHEI «BbrOIOrHuecKre OCHOBBI HAHOMETUIITHHE
SBIIeTCS (OPMUPOBAHUE Yy CTYJEHTOB CHUCTEMATHUYECKUX 3HAHUH W TPAKTHUYECKUX HABBIKOB TIO
XapaKTePUCTHKE OWOXMMUYECKUX HAHOCHCTEM U OWOHAHOMATEpUAJIOB JUIS  IMOCIEAYIOIIErO
MIPUMEHECHUS UX B OMOMETUIINHE.

3aaun OCBOCHHSI Kypca:

* TIONYy4YUTh 3HaHUA O Oa30BBIX MNPUHIMUNAX (DOPMHPOBAHHUS  CYIPAMOJICKYIAPHBIX
OMOXMMHYECKHX HAHOCUCTEM B KJIETKAX, OPraHax M TKAHSX YeJOBCKa U )KUBOTHBIX;

* chopMHpOBaTh YETKOE IMPEACTaBICHHE O OMOHAHOXMMHYECKHX IIpoleccax, JICKAIIUX B
OCHOBE HOPMAJIBHOTO ()YHKITMOHUPOBAHHUSI KJIIETOK, OPraHOB M TKAHEH YEIIOBEKA U )KUBOTHBIX;

* HM3yYUTh OCHOBHI OMOHAHOXMMHYECKUX TPOIECCOB, TMPUBOMSIIUX K OTKJIOHEHHUSM B
(YHKIIMOHMPOBAHUH KIIETOK, OPraHOB M TKaHEH uYelOBeKa W JKMBOTHBIX M IMATOJIOTHYECKUM
COCTOSIHUSIM OpPTaHH3Ma B LIEJIOM;

* MOJYYUTh MPEJCTABICHHE O COBPEMEHHBIX METOJaX OMOMCCIICIOBAHUN C HMCIIOJIb30BAaHHEM
OMopeareHTOB Ha OCHOBE HAHOMATEPUAJIOB B HAYYHBIX UCCIICIOBAHUSAX M KIIMHUYECKOM JIAOOPaTOPHOU
JTMAarHOCTUKHU OHOTIPOO.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

OCHOBHOM 11€J1bI0 OCBOEHUS Y4eOHOM TucHUIUIMHBI «brosornueckre 0OCHOBbI HAHOMEIUIIMHBIY
ABsieTcs (OPMHUPOBAHME Y CTYIEHTOB CHCTEMATHYECKHX 3HAHUH M TPAKTUYECKUX HABBIKOB II0
XapaKTepUCTHKE OHWOXMMUYECKUX HAHOCHUCTEM M OHMOHAHOMATEpUalIOB Ul  IOCIEAYIOIIEro
IPUMEHEHHS UX B OMOMETUIINHE.

3aauu OCBOECHMsI Kypca:

* TMOJYYUTh 3HaHHUA O 0a30BBIX MpUHLUNAX (OPMHUPOBAHUSA CYIPAMOJIEKYJSPHBIX
OMOXMMHUYECKUX HAHOCUCTEM B KJIETKAX, OpraHax M TKaHsIX 4elIOBEKa U )KUBOTHBIX;

* chopMHUpOBaTh YETKOE MpEJCTaBIeHHE O OMOHAHOXMMMUYECKUX Ipoleccax, JeKalluX B
OCHOBE HOPMAJIbHOTO (YHKIIMOHUPOBAHMSI KJIIETOK, OPraHOB M TKaHEW YeJIOBEKa U KUBOTHBIX;

* M3yYUTh OCHOBbl OMOHAHOXMMMYECKUX TMPOILIECCOB, MNPUBOASIINX K OTKJIOHEHHSIM B
(YHKIIMOHMPOBAHUM KJIETOK, OpraHOB W TKaHEH uYeloBeKa M JKMBOTHBIX M IaTOJIOTMYECKUM
COCTOSIHUSIM OpTraHu3Ma B LIETIOM;

* MOJYYUTh HPEJCTABICHHE O COBPEMEHHBIX MeTOJax OMOMCCIEOBaHUI C HMCIIOJIb30BAaHHEM
OMopeareHTOB Ha OCHOBE HAHOMATEPUAJIOB B HAYYHBIX MCCIIEIOBAHUAX U KIIMHUYECKOH J1abopaTopHOH
JMAarHOCTHKH OHOIPOO.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JucnunnuHa «bronornyeckne OCHOBBI HAaHOMEIUIIMHBD) OTHOCUTCS K LUKITY CIEHHaJIbHBIX
JUCHUIUIMH JJs CTyAeHTOB 4 kypca OakanmaBpuatra UOUB HUAY MUDU. Jlns uzydenus daHHOU
JUCHUIUIMHBL HEOOXOAMMBI IpEABAPUTENbHbIE 3HAHUA MO OO0Iel, KOJUIOMJAHOM, OpraHHYecKod u
OMOJIOTUYECKON XUMMH, psAa pas3/enoB OWONOTMM W (HU3MOJIOTMU YENOBEKAa M KUBOTHBIX. Jliis
MOHUMaHMUsI OCHOBHBIX OMOXMMHYECKHX 3aKOHOMEPHOCTEH (DYHKIMOHUPOBAHUS HAHOCHUCTEM U
apaMeTpoB, UCHOJNb3yeMble i OOBEKTUBHOW JMAarHOCTUKH (YHKIIMOHAJIBHOTO COCTOSIHUS



OpraHm3Ma, W TIPOBECTH WCCICIOBAHNUS MEXaHU3MOB IPOTEKAHUS MATOJOTHYCCKUX IPOIIECCOB,
HEO0OXOUMO 3HAHHUE OCHOB OHOXUMHUH, (UINOJIOTHH, (DU3UKO-XUMUYECKOTO aHaIu3a, XUMHH
BBICOKOMOJICKYJISIPHBIX M TPHPOJHBIX coeauHeHHd. Kpome Toro, HEOOXOIMMBI 3SJIEMEHTapHBIC

MPAKTUYECKUE HABBIKU paOOThI B OMOXMMHYECKOW W OMOpU3MUECKOW TabopaTropusx, BKIIOYAs

71a00paTOpHYIO JUArHOCTUKY OnomarepuanoB. 3HAHUS, MOJYYCHHBIC NMPU U3YUYEHHUH JaHHOTO Kypca,

OyayT CIyXuThb 0a3ucoM JId pa3pabOTKU HOBBIX OHOpPEAreHTOB,

METOAUK KJINHAYECKOMN

1ab0paTOpPHON NMAarHOCTUKHU OMOMAaTepHaioB, OLCHKH OMOXMMHUYECKUX IMPOLIECCOB, MPUOOPHON Oa3bl
JUIS KIIMHUYEeCKOM J1a00paToOpHOIl TMarHOCTUKK OHMOMaTepUasoB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcanbHbie U(1in) 001enpodeccuoHalbHbIe KOMITIETCHITNH:

KOI[ N HAUMCHOBAHUC KOMIICTCHLIM ‘ KOI[ W HAMMCHOBAHUC MHAUKATOpA JOCTHIKCHUSA KOMIICTCHIINH

[TpodeccnonanpHbie KOMIICTCHIIMA B COOTBECTBUU C 3ajadaMd W OOBEKTamMH (0OmacTsaMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIILHOCTH:

3apaua
npodeccuoHaIbLHOM
nesteabnoctu (3I11)

O0beKT nin
00J1aCTH 3HAHUSA

Kona n naumenoBanue
npogeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBanue
(mpogeccuoHaNbHBIN
cranaapr-IIC, ananu3
onbITa)

Koa nu naumenoBanue
HHIMKATOPA
AOCTHKEHUSI
npodeccuoHaIbLHOM
KOMIIeTeHIIH U

[IpoBeneHne HayyHBIX
HcCIe0BaHUM Ha
HU3MEPUTEIIBHOM
000py/IOBaHUU B
COOTBETCTBHH C
MHCTPYKIUSMH 10
SKCIUTyaTaluu 1
TEXHUYECKON
JTIOKYMEHTaIUEH;
aHaJIN3 PE3yJIbTaTOB
UCCIIEIOBaHMS,
COCTaBJICHHE HAYyYHBIX
OTYETOB U MOJATOTOBKA
myOIuKaIui o Teme
UCCIIEIOBaHMS; aHAIIN3
MMEIOIINXCS METOJOB U
o0opyIoBaHU,
CBSA3aHHBIX C
Moupukamuen
CBONCTB
HaHOMAaTepHaJIOB U

HAHOCTPYKTYD;
KOHTPOJIb KauecTBa

Hay‘{HO'I/ICCJIe,Z[OBaTCHBCKI/Iﬁ

Hosrle
OMOMEIUIINHCKHE
MaTepHabl U
TEXHOJIOTHH,
CBSI3aHHBIE C
HaHOMAaTepHaJaMH U
HAHOTEXHOJIOTUAMU

[MK-1.2 [1] - CniocoGen
IPOBOJIUTH
HCCJIEIOBAHUSI B
o0nact pa3paboTKu U
BHE/IPEHHST HOBBIX
IIPOLIECCOB U
000pyI0BaHUS TS
MOU(UKAIIMHA CBOMCTB
HAaHOMAaTepHAaJIOB U
HaHOCTPYKTYp IJIs
OMOMEIUITMHCKHAX
[IPUMEHEHUM.

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.104

3-T11K-1.2[1] - 3uath Ha
BBICOKOM YpPOBHE
CTPYKTYpY, pu3HKo-
XMMHUYECKHE CBOWCTBA
1 00JacTu MPUMEHEHUS
HaHOMAaTepHaJoB U
HAHOCTPYKTYp JUIS
OMOMETUITMHCKHUX
IIPUMEHEHHUN U
PYKOBOJICTBA IO
AKCILTyaTaIiH
U3MEPUTEIIBHOTO
000pyI0BaHUA.;
V-TIK-1.2[1] - YmeTh
BBIOMPATH CTaHIAPTHHIE
Y HeCTaH/IapTHBIE
METOBI H3MEPEHHUSI
napaMeTpoB
HaHOMAaTEepPHAJIOB.;
B-I1K-1.2[1] - Bnagets
HaBbIKaMU pabOTHI Ha
U3MEPUTEITHHOM
000pyI0BaHUH B




HOBBIX METOJIOB
U3MEpEHUs apaMeTpoB
HAaHOMAaTEepPHAJIOB U
HAaHOCTPYKTYp; OLIEHKa
BPEMEHHBIX 3aTpaT Ha
CTaHJIapPTHBIE U
HEeCTaHJapTHbBIE
METO/]Ibl U3MEPEHUS
rapaMeTpoB
HAaHOMATEpHUAJIOB U

HAHOCTPYKTYD.

IIPOEKTHO-KOHCTPYKTOPCKUI

COOTBETCTBHUH C
WHCTPYKIHUSAMH T10
SKCIUTyaTaluu U
TEXHUYECKOM
JIOKYMEHTAIUECH.

AHanu3 COBpEMEHHOI0
COCTOSIHUSI METOZIOB U
o0opyIoBaHUs
M3MEPEHUH TapaMeTpOB
HaHOMaTepHUaJoB U
HAHOCTPYKTYp IS
OMOMEIUITMTHCKUX
MPUMEHEHUI; OLICHKA
TEXHUYECKUX U
SKOHOMHUYECKUX PUCKOB
P BBIOOpPE METOAOB U
obopymoBaHus
MU3MEPEHUS TapaAMETPOB
HAaHOMAaTEpHUaJIOB U
HaHOCTPYKTYD;
pa3paboTKa HOBBIX
TE€XHOJIOTHYECKHUX
MHCTPYKLUH 10
IIPOBEJEHUIO
U3MEPEHUH MapaMeTpoB
HAaHOMATEpPHAJIOB U
HAHOCTPYKTYD;
MOBBILIECHUE Ka4eCTBA U
MIPOU3BOIUTEIBHOCTH
METOJIOB U
000opyI0BaHUS;
pa3paboTKa NPOEKTHOMH
Y TEXHHUYECKOU
JOKYMEHTAI1H.

AHaJIN3 COBPEMEHHOTO
COCTOSIHUSI METOJIOB U
o0opyIoBaHUs
HW3MEpPEHUN apameTpoB
HaHOMAaTEpHaJIOB U

Hosrlie
OMOMEIUIIMHCKHUE
MaTepuaibl U
TEXHOJIOTHH,
CBsI3aHHBIE C
HaHOMAaTepHaJIaMU U
HAHOTEXHOJOTUSIMU

Hosrie
OMOMEIUIIUHCKHE
MaTepHaIbl U
TEXHOJIOTHH,
CBSI3aHHBIE C

ITK-1.3 [1] - Criocoben
pa3paboTKe HOBBIX U
COBEPIIICHCTBOBAHHUIO
HMMEIOIIUXCS METOIOB
HU3MEpEHUS apaMeTPOB
U MOJU(DUKAITAH
CBOMCTB
HAaHOMAaTEPHAJIOB,
UCTIOJIB3YEMBIX IS
OMOMEIUIIMHCKUX
MIPUMEHEHUM.

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.104

ITK-6 [1] - Criocoben
pa3pabatbiBaTh U
MHTETPUPOBATH
OMOTEXHHUYECKHUE
CHCTEMBI U TEXHOJIOTUH,

3-I1K-1.3[1] - 3uartp
YCTPOMCTBO Y MPUHIIUIT
IEUCTBUA
0o0opyI0oBaHUs ISt
U3MEpEHHS MapaMeTPOB
HAaHOMAaTEPHAJIOB U
HAHOCTPYKTYD, a TaKXKe
TpeOOBaHUS CUCTEMBI
9KOJIOTHYECKOTO
MEHE/DKMEHTA U
CUCTEMbI MEHEKMEHTA
MIPOU3BOACTBEHHOMN
0€301acHOCTH 1
3/10POBBSL.;
V-TIK-1.3[1] - YmeTb
BHEJPSITh HOBBIC U
MOJIEPHU3UPOBATH
CYIIECTBYIOIINE
METOJIbI U3MEPEHUS
rapameTpoB
HaHOMAaTEPHAJIOB IS
MTOBBIIICHUS KA9eCTBA
MPOU3BOIUTENEHOCTH
HU3MEPUTEIHHOTO
00opynoBaHusl.;
B-TIK-1.3[1] - Bnangets
METOJaMH pa3paboTKu
TEXHUYECKON
JOKYMEHTAIlUU IS
MIPOCKTHPOBAHHMS
HOBBIX METOJIOB U
00opyIoBaHUS TSI
M3MepeHus TapaMeTpoB
HaHOMAaTEPHUAJIOB H
HaHOCTPYKTYP.
3-T11K-6[1] - 3uath
MOIXOJIBI K pa3paboTKe
OMOTEXHUYECKHE
CUCTEMBI U
TEXHOJIOTHH,




HAHOCTPYKTYp ISt
OMOMEIUITMTHCKUX
MPUMEHEHUI; OLICHKA
TEXHUYECKUX U
SKOHOMHUYECKUX PHUCKOB
pu BEIOOpE METOIOB U
o0opyIoBaHUs
HU3MEpEHUs TapaMeTPOB
HAaHOMAaTEepPHAJIOB U
HAHOCTPYKTYD;
pa3paboTKa HOBBIX
TEXHOJIOTUIECKHIX
UHCTPYKIUU 10
MIPOBEJICHUIO
U3MEpEeHul mapamMeTpoB
HAaHOMATEPHAIOB U
HAHOCTPYKTYD;
MOBBIIICHUE Ka4eCTBa U
MIPOU3BOIUTEIILHOCTH
METOJIOB U
000pynoBaHUS;
pa3paboTKa MPOSKTHOM
1A TEXHUYECKOU
JOKYMEHTAITUH.

HaHOMaTCpHualIaMu U
HaHOTCXHOJIOTHUAMHA

B TOM 4HCIIE
MEIMUIUHCKOTIO,
HKOJIOTUYECKOT0 U
OMOMETPUUYECKOTO
Ha3HA4YEHUs

Ocnosanue:
[TpodeccrnonanbHbIM
cranaaprt: 26.014,
40.104

V-TIK-6[1] - YmeTs
pa3pabarbIBaTh U
UHTETPUPOBATH
OMOTEXHUYECKUE
CHCTEMBI U
TEXHOJIOTHH, B TOM
YHCIIe MEAUIIUMHCKOTO,
9KOJIOTHYECKOTO 1
OMOMETPUUYECKOTO
Ha3HAYCHMUS;
B-I1K-6[1] - Baangets
pa3paboTKoil u
crocobeH
WHTErpUPOBAThH
OMOTEXHUYECKUE
CUCTEMEI U
TEXHOJIOTUH, B TOM
YHCIIe MEUIIMHCKOTO,
9KOJIOTUYECKOTO U
OHOMETPUUECKOTO
Ha3HAYCHUS

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu
BOCIIUTaHHS

3amaun Bocniutanus (ko) ~BocnuraTtenbHBIN MOTEHITUAT TUCIUILIAH

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Pa3nensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:
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7 Cemecmp
1 [TepBoIii pa3men 1-8 16/0/16 25 K.p-8 3-11K-1.2,
V-IIK-1.2,
3-11K-1.3,
V-I1K-1.3
2 | Bropoii paznmen 9-16 | 16/0/16 25 KHN-16 | 3-I1K-1.2,
V-TIK-1.2,




B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T1K-6,
V-IIK-6,
B-I1K-6

Hmoezo 3a 7 Cemecmp 32/0/32 50

KoHTpoJibHbIE 50 3 3-11K-1.2,
MeponpusiTusi 3a 7 V-TIK-1.2,
CemecTtp B-T1K-1.2,
3-I1K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T1K-6,
VY-TIK-6,
B-ITK-6

* — COKpaIlleHHOE HAaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIOYas 3aueT U

(w1m) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3aCJIOB:

Oo6o3nauenue | IloaHoe HaHUMeHOBaHNE
KN KonTposb 1o uroram
K.p Kontposbnas pabota
3 3auer
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao0.,
qac. qac. yac.
7 Cemecmp 32 0 32
1-8 IlepBbiii pa3nea 16 0 16
1-2 Tema 1. BBenenne. OcCHOBHbIE MOHATHSI HAHOTEXHOJIOTHH U | Bcero aymTopHbIX 4acoB
HaHoMenuuuHbl. O0MeH yriesonos 1. Ilpumep 1 4 | 0 | 4
OMOHAHOCHCTEM. Ounaiin
Omnpenenenne NOHITHH «HAHOMEIUIIHAY, 0 0 0

«HAHOTEXHOJIOTHUNY, «HaHOOHOTEeXHOIOTUMY. McTOpus
BO3HUKHOBEHMS U Pa3BUTUA HAHOTEXHOJIOTUM. [[puMenenue
TEXHUYECKUX METOZOB B OMOIOTMUECKUX HAHOCHUCTEMAX
(HampaBieHHE «OT HaHO K Ono»). Mcnonb3oBanue
OMOJIOTMYECKUX CTPATETHH B TEXHUUECKUX HAHOCUCTEMAX
(HampaBieHHE «OT OMO K HAaHOY», OMOMHUMETHKA, OMOHUKA).
MexIUCIUTIITMHAPHOCTh HAHOTEXHOJIOTUH. [lepcrieKTUBBI
pa3BUTHS HaHOTexXHONOruu. [lepeBapuBanue yrieBoioB B
YKEITyTOYHO-KUIIIEYHOM TPAKTE YEJIOBEKA U 5KUBOTHBIX,
BCAaCchIBaHUE YIiIeBOA0OB. DEPMEHTHI, YUaCTBYIOIIUE B
nepeBapuBaHuu yriieBo10B. Cyap0a BCOCABIIMXCSA
MOHOCaXapuJ0B (TIIOK03bI, GPYKTO3bI, TAIAKTO3HI).




AHa’pOOHBIN U a3pOOHBIN TTTUKOIN3, SJHEPTETUUECKUI OaslaHC
3THUX MPOLIECCOB.

[Ipumep 1 GuoHaHocucTeM: MUPYBATAETUIPOrE€HA3HBIN
KOMILJIEKC.

3-4 Tema 2. Camoopranu3anusi B 0M0JIOrH4eCKUX CUCTEMAaX. Bcero aynutopHbIx 4acoB
O0mMmen yriieBonos 2. IIpumep 2 6monanocucreM. 4 ‘ 0 ‘ 4
Omnpenenenre NOHIATUH «caMOCOOpKay, «camoopranuzauusy». | Ouiaiin
Camoopranuzanus KJI€TOUYHBIX (parMeHTOB, MHOTOSIIEPHBIX 0 0 0
KJIETOK, cOOpKa BUPYCHBIX YacTull. Micnonbs3oBanue
IIPUHLIMIIOB CAMOOPraHU3alliy B HAHOTEXHOJIOTUSIX.

O6pazoBanue raukorena (riaukorexes). ComepikaHue TIIOKO3bI
B KpoBH. Pojib nmeuenu B nojaepKaHu KOHLEHTPaLUU
IJIIOKO3BI B KpoBH. [IpoMekyTouHbII OOMEH YIIIEeBOAOB B
opranax u TkaHsax. [leHTo30(ochaTHBIN MyTh OKUCICHHS
YIJIEBOJIOB U €0 Ouosiornyeckoe 3HaueHue. [ moKkoHeoreHes.
HeiiporymopanbHast peryssinus yrieBoJIHOT0 OOMeHa.
Munormukemus. I 'uneprivkemust.

[Ipumep 2 GMOHAHOCUCTEM: KETOIIyTapaTAeruApOTreHa3HbII
xomiuiekc B LITK.

5-7 Tema 3. Jlunuaubiii o0Men 1. [Ipumep 3 6uoHaHocucTeM Bcero ayutopHbIX 4acoB
Jlunuaaeiil oomeH. Tpurnuiepuibl, AUTITUIEPUIBI, 6 ‘ 0 ‘ 8
MOHOIIALIEPUABI. JKeTuHble KUCIOTHI M UX OHOJIOrnyecKas Omnnaiin
pounb. IlepeBapruBaHue TUNUAOB B KETYIOYHO-KUILIEYHOM 0 0 0
TPaKTE YEJIOBEKa U )KUBOTHBIX, BCACBIBAHUE JIMITUIOB.

OxucneHne U OMOCUHTE3 )KUPHBIX KUCIIOT; YHEPreTUYECKUI
6anaHc 3TUX npoueccoB. [IpoMexyToUHbII 0OMEH JIMITUAO0B B
TKaHsX U K1eTkax. OKucieHnue riMuepyHa u ero
Ouosiornyeckas poJib.

[Tpumep 3 GMOHAHOCUCTEM: CHHTETa3a )KUPHBIX KUCIIOT.

8 KonTtposabHoe 3ansiTue Bcero aynutopHbIX yacoB
Tects 2 0 [0

Onnaiin
0 0 0

9-16 Bropoii pazaen 16 0 16

9-10 Tema 4. JInnna-0eikoBbIe KOMILJIEKCHI 1 MeMOPAaHBbI, Bcero ayutopHbIX 4acoB
Junocombl. Jinnuauwlii oomen 2. [pumep 4 4 0 | 4
OMoHaHOCHCTEM. Omnunaiin
CocraB u cBoicTBa MEMOpaH, MPUHIIUIIBI OPraHU3ALUN 0 0 0

JUIUTHOTO OUCIIOs, TUMUI-0eNnKoBble KoMIUIeKChl. CTpoeHue
docharunnnxonuna. GU3NKO-XUMUYECKHE U JUHAMUYECKHE
cBoiicTBa TUNUI0B. Da30BbIE NMEPEXO/bl IUNHUI0B. JIuIocoMsl
n3 GochorunuIoB U 6eska poaoricuHa (BKIIOYCHHUE B
JUMUIHBINA OUCIoit), TunocoMsl U3 pocdoaunuaos u Oenka
BCA unu ¢pepmeHTOB (BKIIIOUEHHE BO BHYTPEHHUI 00bEM).
CunTes u pacnaj xonecrepuHa, (GocoIunuaoB U UX
Ouosoruueckas poiib B )KMBOM opraHu3me. KeToHoBsie Tena;
ux oOpa3oBaHUE U OMOXUMHYECKOE Ha3HAUEHHE.
Jlunonporeuns! (xunomukponsl, JITTOHIIL, JITTHII, JITIBIT).
Perynsuus munuanoro ooMeHa.

ITpumep 4 6uonanocucrem: MmeMOpanubie AT®dazb1




11-12

Tema 5. beakoBbliii 00meH 1. [Ipumep 5 6nonanocucrem.
[Ipocteie u cnoxubie 6enku. bamanc azora u ero
pasHoBHUIHOCTH. Paciienienre 6enkoB B opraHax
nuieBapenus. [lentunazpl. OCOOCHHOCTH NIPEBPALICHHS
a30TCOJIEpIKAIUX BEUIECTB y YEJIOBEKA U )KUBOTHBIX.
[TosmHOIIEHHBIE M HETIOHOIICHHBIC OeKu. BeackiBanne
MPOAYKTOB NepeBapuBanus 0eaKkoB. [ HueHue 6enkoB B
KHUIICYHUKE TTOJ1 BIMSIHAEM OaKTEpUi M MEXaHU3M
00€3BpEeKUBAHHSI TOKCHYECKHX MPOTYKTOB.

[Tpumep S GuonaHocucTeM: puOOCOMBI U OMOCHHTE3 OeJIKa.

Bcero ayuTOpHBIX 4acoB

4 I | 4
Ownnaiig
0 0 0

13-15

Tema 6. besikoBblii 00MeH 2. AMUHOKHCI0THI. [Ipumep 6
OMOHAHOCHCTEM.

OcHOBHBIE MEXaHU3MBI OMOXHUMHUYECKOTO MPEBPAICHUS
amMuHOKHCIOT. [1yTu nmpeBpatieHuss aMMHOKHUCIIOT
(1e3aMHHHUPOBAHKE, TPAHCAMUHUPOBAHUE,
nexapOOKCHUIpoBaHue). BUOCHHTE3 aMHUHOKHCIIOT B
opraam3me. O0e3BpeKMBaHIEC aMMHaKa B OpraHu3Me (CHHTE3
MOYEBHHBI, ITIyTaMHHa, acriaparuia u ap.). OpHUTHHOBBIN
ki, OOMeH aMUHOKHUCIOT. Vcronb30BaHne 6€3a30THCTHIX
OCTaTKOB aMUHOKUCJIOT B TKaHsaX. OO1IMe TPUHIHUIIBI
perymsiuu ooMeHa OeIKOB.

[Tpumep 6 GMOHAHOCUCTEM: TUNUA-OCIKOBBIE KOMILIEKCHI.

Bcero ayuTopHBIX 4acoB

6 I |8

Ownnaitg

0 0 0

16

KonTposbHoe 3ansiTHE
TecTnl

Bcero ayuTopHbIX 4acoB

2 [0 [0
Ounnaiin
0 [0 [0

CokpailieHHbIe HANMEHOBAHUSI OHJIAMH OTIINN:

Oo6o3nauenue | IloiHOe HaMMeHOBaHKE

OK DNEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepaKTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Heneaun

Tembl 3ansaTuii / Conepxanue

7 Cemecmp

2-4

OcHOBHBbIE TOAX0AbI, METOAbI U HHCTPYMEHTbI OMOHAHOTEXHOJIOTHH

OcHOBHBIE TOJXOBI K CO3aHUI0 OMOHAHOOOBEKTOB: «CBEPXY-BHU3» H «CHU3Y-BBEPX)».
Mertoap! mosrydeHus OMOHAHOCTPYKTYp. [loydeHue u xapakreprucTika HAaHOYACTHUI] U
KOMITO3UTHBIX OMOHaHOMaTepuaaoB. MeTo bl CTAOMIN3AIMYA HAHOYACTHII: MaTPUYHAS
M30JIUs, PYHKITMOHAIM3AITUS HAHOYACTHUII, JTOKAITH3allis HAHOYACTHI] B KJIETKaX, OpraHax

1 TKaHAX 4YCJIOBCKA U )KMBOTHBIX.

HccnenoBanue 0MOHAHOCTPYKTYP METOAAMHU CKAHUPYIOIIEii 30H10BO MHUKPOCKOIIHH.




HNHCTpyMeHTH OMOHAHOTEXHOJIOTUI: 3JIEKTPOHHBIH MUKPOCKOII, CKAHUPYIOIUI 30HI0BBIN
MUKpockorr. O0Iue MPUHIHIBI Pad0Thl CKAHUPYIOIIUX 30HI0OBBIX MUKPOCKOIIOB.
OcHOBHBIE peXUMBI PAOOTHI AaTOMHO-CHIIOBOT'O MUKPOCKOIIA: KOHTAKTHBIN, OECKOHTAKTHBII
Y MOJYKOHTAKTHBIA. ONTHYECKU NUHIET. BuoMeuuuHCKue NpUIIOKEHUS CKAaHUPYIOIIEH
30HJJOBOM MHUKPOCKOITMU: HAHOCKOIHUS, HAHOJMArHOCTUKA U OMOHAHOTEXHOJIOTHSL.

10-13 | HccienoBaHue HAHOCTPYKTYP METOaMH CBETOPACCesTHUsA (JIJIsI OMpe/iesIeHus!
pa3MepoB M pacrpeneieHuss HAHOYACTHUI)

Caetopaccesinue: OCHOBBI MeTO/Ia ¥ TPUOOPBI. OCHOBHBIE PEXKUMBI PAOOTHI [Ist
OIIpEJICIICHUS PA3MEPOB M PACIIPE/ICIICHUs] HAHOYACTHIl. BHOMEIMIIMHCKUE TPHITIOKCHHUS.

14 -15 | U3mMepeHne TMHAMHYECKOT0 MOBEPXHOCTHOrO HaTsizkenust (J{ITH).

N3mepenne nunamudeckoro nosepxuoctHoro HatTsbkeHus (JIITH) B pexume "CrangapTHbiid
skcniepuMeHT" Ha BPA-1P. OcHOBHBIE mapaMeTphl SKCIIEPUMEHTA U MOPSAIOK UX U3MEHEHUS
B CTaH/JApTHOM IKCIIEPUMEHTE. DTalbl IKCIIEPUMEHTAIbHON ITpoLeaypsl. TectupoBanue
Cyxoro Kamwuisipa. MicneiTanue kanuiuisgpa B padodem nonoxxenuu. Mamepenus AITH mpu
«BPEMEHU >KU3HI» IOBEPXHOCTU OT MUHUMAJIBHOTO /10 MakcuMasibHoro. O0paboTka
pe3ynbratoB usmepenus. 3nauenus JI1H ¢ yuetoM BA3Koro Bo3aeiicTBus Ha OCIeAHEN
CTaJI1 HKCIIEPUMEHTA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

OcHoBHOM BHJA Y4eOHOW pabOTBHl — JEKIMOHHO-TpaKTU4YecKuil. OTAenbHOE BHUMAaHHE
yAENseTcsl ayJIUTOPHOM KOHCYJIbTaTUBHOM JAESITEIBbHOCTH B XOJ€ JIEKLMOHHOI'O Ipoliecca B BHJE
Jyajiora:  JOINOJIHUTENbHBIE BONPOCHl  CTYJEHTOB — IIOSICHEHUE JIEKIMOHHOIO Marepuala
IpenojaBaTesieM.

Jleranuzanys ONMCAaHUM CJIOXHBIX IPOLECCOB U CUCTEM IPOBOJIUTCS C MCIOIb30BAaHUEM
HArMsAgHBIX  TpadUYecKUX MaTepualioB: TaOMUI, JauarpamMM, WITIOCTpAlMid, Mpe3eHTaIHA.
BrickaspiBaloTCs JOMONHUTENbHBIE TMOSCHEHHS HA TMPUMEPe KOHKPETHBIX MEAUKO-OMOIOTHYECKUX
BOIIPOCOB U PEIIEHUS PENPEe3eHTATUBHBIX 3a/1a4.

Jlns BHEayAUTOPHON pabOTHI — caMocToATenbHOM paboThl cTynenToB (CPC) — mpeaycMOTpeHbI
TEMBI JJIsl CAMOCTOSATEIBHOTO U3YUYEHHUSI, C TIOCIEAYIOLUIUM 00CYXAEHUEM B X0/ ayAUTOPHON padOTHI.

7. ®OHJI OHEHOYHbIX CPEIACTB

@DOH]T OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE 00ECIeUYNBAET MPOBEPKY OCBOCHHUS IIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p MeXkay (OpMHUPYEMBIMH KOMIIETCHIHMAMH M (OpMaMU KOHTPOJIE HUX OCBOCHUS
IpeJCcTaBIeHa B cleaytomiel Tadnuue:

Komnerenmus NuaukaTopbl 0CBOEHUs ATTecTallMOHHOE MePONpPUATHE
(KII 1)
I1K-1.2 3-T1K-1.2 3, k.p-8, K-16
V-IIK-1.2 3, k.p-8, K-16
B-TIK-1.2 3, KI1-16
I1K-1.3 3-11K-1.3 3, k.p-8, K-16
V-IIK-1.3 3, k.p-8, K-16
B-IIK-1.3 3, KI1-16
I1K-6 3-11K-6 3, KI1-16
V-IIK-6 3, KI-16




| B-TIK-6

| 3, KH-16

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJIBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 IO yCTaHOBJIEHHOIO
MakcUMajbHOro Oainia BKIOUMTENbHO. MTOoroBas arrecranus mo nucuuiuiiHe orenusaercs mno 100-
OaJUIbHOM IIKaJe U MpeAcTaBisieT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU

3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAJIOM:

Cymma OamnioB

OrneHka 110 4-ex
OaJUILHOM IIIKaJIE

OneHka
ECTS

TpeGoBaHus K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUTLINHBI

90-100

5 — «omauunoy

OreHKa «OTIMYHOY» BBICTABISECTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TIOBATENHLHO, YETKO H JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIeCKOHN JINTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3

«Y00871eMEOPUMENLHOY

OreHKa «XOpOoIIo» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYLIECTBEHHbBIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

OreHKa «yI0BIETBOPUTEIHHO
BBICTABJISIETCS CTYJICHTY, €CIIU OH UMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMII €T0 JeTajeil, JOMyCKaeT HeTOYHOCTH,
HEJIOCTaTOYHO MPaBHIIbHBIE (POPMYITUPOBKH,
HapyIICHHS JIOTHIECKON
HIOCJI/I0BATEIILHOCTH B H3JI0KEHUH
MPOrPaMMHOT0 MaTepraa.

Hwxe 60

2 —

«HEYy0081emEeoOPUMENbHO

OI1leHKa «HEYIOBJICTBOPUTEIHHO
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYNUTENFHON YaCTH POrPaMMHOTO
Mmarepuala, J0MyCKaeT CyIleCTBEHHBIE
omOku. Kak mpaBuiio, oreHka
«HEYIOBJIETBOPUTEIHHOY CTABUTCS
CTy/IeHTaM, KOTOpPbIE HE MOT'YT ITPOIOIDKHUTD
oOydeHue 0e3 JOTONHUTENLHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOM JUCLHUINIAHBI

OCHOBHAA JIMTEPATVYPA:

1. 620 b 90 buomenunuHcKrue HaHOTEXHOJIOTHH : Y4yeOHoe nocodue, bynkesuu P.O., Bynkesuu E.B.,

Cankr-IlerepOypr: Jlans, 2020



2. DU I1 85 HanomaTtepuansl 1 HAHOTEXHOJIOTHH : yueOHoe mocooue, ['anzynenko O. 0. [u ap.],
Cankr-IlerepOypr: Jlans, 2022

3. DU 11 49 dusuko-xuMHUYECKHEe OCHOBBI HAHOTEeXHOJIOTHH : yueOHuK, [Tonenos 0. B., Eroposa E.
B., Canxr-IlerepOypr: Jlanb, 2022

4. 91 J1 64 ®usuko-xuMus HAaHOYACTHI] : ydeOHOe rmocobue s By30B, Jlomomaro M. 10., Mockga:
Opaiir, 2022

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. DU A 76 Ananutnueckast xumus : yaeOHoe mocobue st By30B, AnapueB A. U., Mocksa: FOpaiir,
2022

2. O A 46 Ananutnyeckas xumus B 2 kaurax. Kuura 1. XuMuueckue METOIbI aHANIKM3a ;| YYCOHUK U
MPaKTUKYM ISl BY30B, AnekcanapoBa J. A., Mocksa: IOpaiit, 2021

3. 90U A 46 Ananutndeckas xumus B 2 kauurax. Kaura 1. Xumuueckue MeTobl aHamu3a : y4eOHUK U
MPaKTUKYM JUJIsl By30B, AnekcanapoBa J. A., Mocksa: FOpaiirt, 2022

4. O A 46 Aganutndeckas xuMus B 2 xaurax. Kanra 2. @U3uKo-XUMHAYECKUE METOIBI aHAIN3A :
y4eOHUK U MPaKTUKYM AJis cro, Anekcanaposa J. A., Mocksa: FOpaiit, 2022

5. DU 3-68 OcHoBHBIe XUMHUeckue moHsATHs. KpaTkuii cioBaps : yueOHoe nocodue, 3i1omanoB B. I1.
[u ap.], Cankt-IlerepOypr: Jlanb, 2021

6. OU P 58 Xumus u rexnonorus noaumepos. [lonyuenue nonumepoB METOAaMHU MOJIMKOHEHCALIUA
Y TIOJIMMEPaHATIOTHYHBIX NpeBpaleHui. JlabopaTopHbIi MpakTUKYM : yuyeOHoe nmocoOue, PokuHa H.
M., JIankoB A. A., Cankr-IlerepOypr: Jlans, 2022

7. 91 P 58 Xumus u texsonorus noaumepos. [lonyyenue nonumepoB METOAAMHU MTOJIMMEPHU3ALIUH.
JlaGopaTopHbIi pakTUKyM : yueOHoe nocobue, Poskuna H. M., Jlsankos A. A., Cankt-IletepOypr:
Jlans, 2022

8. OU P 58 Xumus v TEXHOIOTUs NOIUMEPOB. TeXHOIOrn4ecKkre pacueTsbl B CHHTE3€ MTOJIMMEPOB.
COopHMK TPUMEPOB U 3a/1a4 : yueOHoe nocodue, PoBkuna H. M., JIankoB A. A., Cankr-IlerepOypr:
Jlans, 2022

I[MTPOI'PAMMHOE OBECITEYEHUE:

CrenunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHDBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecIiedeHre He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU V1A CTYAEHTOB

3a70roM YCHEIIHOT0 OCBOEHMSI IUCHUILIMHBI «buojornyeckue OCHOBBI HAHOMEAMIIMHBIY)
ABISIETCA  00s3aTelIbHOE TIOCEIIEHUE JICKIMOHHBIX, CEMHUHAPCKUX M MPAKTUYECKHX 3aHATHH,
MPOBOJIUMBIX IO/ PYKOBOJACTBOM TIpeNoJaBaTesisi, a TaKKe aKTUBHAs CaMOCTOSITeIbHas pabora.
ITponyck ogHOrO, TEM OO0JIEE, HECKOJIBKUX, 3aHATUI MOKET OCJI0)KHUTh OCBOEHHUE Pa3ZeioB Kypca.

JlekunoHHbIE 3aHATHS.

Jlexuuy SBIAIOTCA OCHOBHBIM METOJHMYECKUM DPYKOBOACTBOM IIPH H3YYEHMM IUCLUIUIMHBI,
HauboJyiee ONTUMAIBHBIM 00pa3oM, CTPYKTYPUPOBAHHBIM M CKOPPEKTUPOBAHHBIM Il YCBOEHUS
MaTtepuaia Kypca. B nmekuuu riyOoko M moapoOHO, apryMEHTHPOBAHO M METOJOJIOTHYECKH CTPOTO
paccMaTpuBarOTCS OCHOBHBIE BOIIPOCHI H3Y4aeMOM TEMbI, a TaKXE JalTCid PEKOMEHJALUU Ha
CEMHHApPCKUE, IPAKTUUECKUE U JIaDOpAaTOPHBIE 3aHATHS, yKa3aHUS HAa CAMOCTOSATEIbHYIO padoTy.

CryneHty HeoOX0AMMO OBITH T'OTOBBIM K JIEKIUMH, U K €€ 3alUCH [0 IMpHUXO0Ja JIEKTopa B
ayJAMTOPUIO, TaK KaK MMEHHO B IEPBYIO MUHYTY OOBABISAETCA TeMa, (GOpMYyIUpPYeTCs OCHOBHAs 1IEb,
JaeTcs NepeueHb BaXKHENILINX BOIIPOCOB. be3 aToro najpHelniee NoHUMMaHKue JEKLIUU 3aTPYAHICTCA.

Ilepen HawamoM JeKIMM HEOOXOAMMO IOBTOPUTH MaTepuall MpPEIbIIYyLIero 3aHsATus,
IIOCKOJIBKY IIpH H3JIO)KEHHH MaTepuasla JIEKIMM IPEeNojaBareib, KaK MPaBWIO, OPUEHTUPYETCS Ha
3HAHUA, KOTOpPbIE JOJKHBI ObITh y CTYJEHTOB, YCBOMBIIMX MaTepHall BCEX MpPeabIAyIuX jJekuuil. B
MPOTHBHOM CJIy4ae HOBBII MaTepuayn Ha JIEKIUH C OOJNBIION BEPOSITHOCTBIO OyJeT yCBOSH HE B
HOJTHOM 00BbeMe.

Omumb0YHO CUUTATH IENBI0 MOCEIICHUS JIGKIMOHHOTO 3aHATHUS TMOAPOOHYIO 3alUCh JICKIUH.
ITonpoOHas 3amuch JIEKLIMU HE CMOXKET 3aMEHUTh KOHCIEKTa IpU MOATOTOBKE K 3aueTy. Bo Bpems
JeKIMM HEOOXOJMMO OCMBICIMBATh CKa3aHHOE NpernojaBaTeieM, KOHCIEKTUPOBaTh Marepuan H
3aJ1aBaTh IIPENOAABATEIIO BOIPOCHI.

KoHcniekTupoBaTh cienyeT TOJIbKO caMoe BaXHOE B pacCMaTpUBAaeMOM Teme: (pOpMYIHPOBKH
OIpeJIeJIeHUI ¥ 3aKOHOB, BBIBOJIbI OCHOBHBIX ypaBHEHMH U (OpMys, U TO, YTO CTapaeTcs BBLACIUTDH
npenojaBaTesb, Ha YEeM OH akKLUEHTUPYeT BHUMaHHe cTyaeHToB. Heobxoaumo crapaThcs
OT(UIBTPOBBIBATh M CXKHUMATh I[0/aBA€MbIl Marepual, Oojiee MOAPOOHO 3aMUCHIBATH OCHOBHYIO
MH(OPMALIHIO U KPaTKO — JIONOJHUTENbHYIO. 3aliChIBAaTh K€ MaTepHall cleAyeT B TOM cllydae, ecliu
MOHATHO €r0 COJAEpKaHHWE U CMBICI. TOJBKO MpH COOJIIOJIEHUU 3TOrO YCIIOBUS KOHCIIEKTHPOBAHUE
CTAaHOBUTCSI OCMBICIIEHHOM, a HE MEXaHUYECKON 3allMChIO U3JIaraéMOro MaTepuana.

[To BO3MOXKHOCTH ClleAyeT BECTH 3allUCH CBOMMH CJIOBaMH, CBOMMHU (OpMYyJIMpOBKaMu. Takoe
KOHCIIEKTHPOBAaHHE O3HAuYaeT, 4TO CTYJEHT Ha JeKIuu paboTaeT TBOpueckd. Kpome TOro, oHo
pa3BUBACT MBILIUIEHUE CTYJICHTA U TIOMOTaeT My Hay4UThCs TPAMOTHO, M3JIaraTh ¥ CBOM COOCTBEHHBIE
MBbICTH. [[7151 yCKOpEeHHsI KOHCIIEKTHPOBAHHUS CIIEIyET MOJIb30BAThCS CUCTEMON COKPAILIEHHBIX 3aITUCEH.

KOHCIIEKT MOMmKEH BECTHUCh B OTAEIBHOM TETPAaN, PACCUMTAHHOW HAa KOHCIIEKTUPOBAHHUE
CEeMECTpPOBOro Kypca Jiekunii. OH JA0KeH OBbITh aKKYpaTHBIM, XOPOIIO YUTAEMBIM, HE COJIEP)KaTh HE
OTHOCSIINECS K TeMe HHPOPMAINIO U PUCYHKH.

[TockonbKy  JeKIMS  NpeayCMaTpUBAeT  HEMOCPEICTBEHHOE, JKUBOE  OOIIeHHEe ¢
Iperno/iaBaTesieM, TO Ha JEKIIMY HEOOXO0JMMO 3a/1aBaTh MPEnoaBaTeIi0 OTHOCAIINECS K TEME JIEKIIUU
BOMpOChl. Bonpockl Ha JIeKIMU HEOOXOIUMBI HE TOJBKO MOTOMY, YTO OHHM IOMOTAarOT O0ECIeUHUTh
KOHTAaKT JIEKTOpa ¢ ayauTopueil. Hanmuume nuanora CTyJIE€HTOB € IIPENOAABATEIEM I1OBBIIIAET
TBOPUYECKUN MOTEHIIMAT 00yyaeMbIX. Bompockl 0JTHOTO CTy/I€HTa CTUMYIUPYIOT TBOPUYECKYIO paboTy U



€ro TOBapHIIeH, CIOCOOCTBYsI yIIIyOJIEGHHOMY HM3Y4YeHHIO IpeaMeTra. Bompockl momMoraioT cTyneHTam
Jy4llle TOHATh U3JIaraeMblii MaTepual

[TpocnymanHpli MaTepuan JEKIUU cleAyeT mnpopadorat. OT 3TOr0 3aBUCHUT MPOYHOCTH
YCBOGHHUSI 3HAHWM, U, COOTBETCTBEHHO, KadeCTBO BOCHPUATHS MOCIEAYyIOIIEH JeKIuU. ToJbKo
IUTAHOMEPHAs U LeJIeHanpaBiIeHHas 00paboTKa JIEKIIMOHHOTO MaTepraia 00eCreyuBaeT ero Haie)Hoe
3akperyieHue B namsatu. [loBTOpeHHe M BOCHpOM3BElEHUE MaTepuaia JIEKIUH HEOOXOJUMO U MpH
MOJATOTOBKE K JIAOOPATOPHBIM 3aHATUSAM, a TAK)KE MPH MOJArOTOBKE K IMPOBEPOYHBIM KOHTPOIHHBIM
paboTtam.

YMeHue caymare JIEKIMIO M [OPaBWIBHO €€ KOHCHEKTHPOBATh, CHUCTEMAaTUYECKH,
TOOPOCOBECTHO W OCO3HAHHO pPabOTaTh HaJ KOHCIEKTOM C MPUBJICUCHHEM JIOTIOJIHUTEIBHBIX
HCTOYHUKOB — 3QJI0T YCIIEIIHOIO0 YCBOEHUsI y4ueOHOr0 Marepuaa.

IIpakTHueckue 3aHATHS.

[IpakTueckue 3aHATUS 1O AMcCUMILIMHE «bHOJIOrMYeckrMe OCHOBbI HAHOMEIAMIIMHBIY
MPEACTABJICHBI:

— 71a00paTOPHBIMH 3aHITHIMHU 110 PEUICHUIO 33/1a4;

— CEMHHApCKUMU 3aHATUSMU.

[IpakTuueckue 3aHATHS 1O PELICHUIO 3a7a4 JOIMOJHSIOT JIEKIUMOHHBbIE 3aHsATHd. Kaxnoe
[IPaKTUYECKOE 3aHATHE HAUMHAETCS C BBOJHOW TEOPETUYECKOM YacTH, MOCTAHOBKHU 33/Jayd U IUIaHA
skcriepuMenTa. Llenp 3aHsATHS JOKHA OBITh NMOHSTHA HE TOJBKO IMPENOAaBaTelNl0, HO U CTYACHTaM.
OTO0 mpuaaeT 3aHATHAM aKTyaJlbHOCTb, & CTYAAGHTaM — IIOHMMaHUE, YTO JIaeT pelIeHHEe IOCTaBICHHON
3aJauu s OBJAJICHHsI TEMOW U KypcoM B 1enioM. OOCyXIeHne IPOUCXOIUT B CBOOOAHOHN (popme u
MpeJinoiaraeT akTUBHOE OOIIEHNE MpernoaBaTels co cryaeHTaMu. Kpome Toro, K KaxaomMy 3aHATHIO
TOTOBUTCS HAOOP BOMPOCOB, KOHTPOJIUPYIOIIUX TOHUMAaHUE CTY/IEHTAMH TEOPETUUYECKOr0 MaTepuana,
KOTOPBIN OBLIT U3JI0KEH Ha JICKIUAX WM U3YyYeH CaMOCTOSTEIbHO.

[TporpaMMa MpakTUYECKHX 3aHATHM MOCTpoeHa cienyromuMm obpazom. Ha mepBom 3aHATHH
CTY/IEHTBl 3HAaKOMSTCS ¢ Ja0OpaTOPHBIM, pElaloT MPOCThIE 3aJauu. [Tocnenyronme 3aHATUA
[IOCTPOECHBI Ha TOCTENEHHOM IIOBBIIIEHUN CAMOCTOSITEILHOCTU IPH BBINOJIHEHUU MPaKTHUYECKUX
paboT, BKIIIOUEHUE B HHMX D3JIEMEHTOB MCCJIEIOBaHUS, PacueToB, MOWCKA PELICHWM, MpeJCcTaBlIeHUs
pedynbrata.  Kpome Toro, HaBbIKM M yMEHHSA, TNPUOOPETEHHbIE HA HayaJbHBIX 3aHSTHSAX,
3aKpEIUISIOTCS M OTpalaThIBAIOTCST Ha MOCIHEAYIOUIMX 3aHATHUAX. TakoW alropuTM IpPOBEIEHUs
3aHATHHA TIO3BOJISIET pa3BUBaThb YMEHHUS M HABBIKM IPUMEHEHUS HW3YYEHHBIX METONOB U
KOHTPOJIMPOBATh UX HAJINYUE Y CTYACHTOB.

Opranuzanys NpakTUYECKUX 3aHATHUM 4acTO IMPENyCMAaTpUBAaeT HX BBINOJHEHUE TPYyNIIaMU
CTY/IEHTOB, CaMOOPTaHM3YIOUIMXCS KaK IpHU MPaKTUUYECKOM paboTe, Tak M IPU CaMOCTOSTEIbHOM
pabore mo aHanuzy uHpopmaiuu, oOpaboTke pe3ynbratoB U ux odopmienuro. [IpenogaBarens
JOJKEH MPOBOAMTH 3aHATHE TakK, 4YTOObl Ha BCEM €ro MPOTSHXKEHUU CTYACHTHI ObUTM 3aHSTHI
TBOpPUECKON paboTol, MOMCKaMU NPABWIBHBIX U TOYHBIX PEHICHUH, YTOOBI KaXAbIH MOTYYHII
BO3MOYXHOCTb PAaCKPBIThCS, TPOSBUTH CBOU CIIOCOOHOCTH.

dopMmupyemMble yMEHUS M HaBBIKM [] Yy CTYJEHTOB pa3BHBAIOTCS YMEHHUs HaOIIOAATh,
COIOCTABIIATh, AHAJIM3UPOBATh, JEJaTh BHIBOJBI U OOOOLIEHMS, CaMOCTOATENbHO (MM B COCTaBe
MUHHUTPYIIBI) TPOBOAMTH SKCIIEPUMEHTAIbHbIE Pa0OThl M MCCIe0BaHUsA, OPOPMIISATh PE3yIbTaThl B
BUjie TabmuIl, cxeM, rpadukoB. CTyAEHTHI OTy4yaroT NpodecCHoHaIbHBIE YMEHHS U HaBBIKH paboThI B
nabopaTropuu, ¢ U3MEPUTEIBHBIM 000pPY/I0BAaHUEM, YCTAHOBKAMH, BCTIOMOTATEIbHBIM 000PYA0BAHUEM
U APYTUMU TEXHUYECKUMU CPEACTBAMH IMIPH MPOBEACHUN TPAKTUUECKUX 3aHATHI.

[ToaroroBka K 3adery.



Jns ycnemHo#l ciaud 3adera Mo AUCUHUIUIMHE «buollornyeckue OCHOBbI HAHOMEIMIIMHBIY
HEOO0X0AMMO, TPEXaAe BCEro, CPOpMHpPOBaTH MOTPEOHOCTh B 3HAHMAX W HAYUYHUTHCS YUHUTHCA,
npuobperass  HaBBIKM  CAMOCTOSITENIbHOW  pabOThl,  HEOOXOAMMbIE s  HENPEPHIBHOTO
CaMOCOBEPILICHCTBOBAHUS U PA3BUTHUS POPECCUOHATBHBIX CIIOCOOHOCTEH.

[TonroToBKy cienyeT HauuMHaTh C IEPBOrO JHSA M3Y4YEHMs AMCLMIUIMHBL, Npuydas ceds K
©XKETHEBHOM CaMOCTOsATEIbHON paboTte. HykHO mocraparhcsi BbIpaOOTaTh CBOM COOCTBEHHBIH, C
Y4eTOM UHAMBUAYAIbHBIX CIIOCOOHOCTEH, CTUIIb B Pa0OTE, U YCTAaHOBUTH PAaBHOMEPHBIM PUTM Ha BECh
ceMecTp.

Jlis ycBOGHMSI TUCHUIUIMHBI B TIOJTHOM 00beMe C MpUCYILEH el CTPOroCThi0, JOTMYHOCTHIO U
MPAKTUYECKON HANpaBlIEHHOCTHIO, HEOOXOAMMO COCTaBUTh NpEACTaBICHHE 00 OO0IIeM Coaep KaHUuU
JUCLMILIMHBI U IPUBECTU B CUCTEMY 3HAHUS, IIOJYYEHHbIE HA AyAUTOPHBIX 3aHSITHSIX.

Kak mpaBuio, Ha JeKUUAX MOAYEPKUBAIOTCA HauOoyiee BaKHbIE M TPYJIHbIE BOIPOCHI WM
pas3zaensl JUCHUIUIMHBL, TPeOYIOLIie BHUMATEILHOTO U3y4eHusl U 00 1ymbiBanus. Hy)XHO 3TH BOIIPOCHI
BBIIETIUTH U 00s3aTENIbHO TOCTapaThbcs pa3o0paThCs B HUX, HE JOXKUIAsICh 3a4eTa, MpopadboTaTh UX,
TOTOBSICh K TPAKTHUECKUM 3aHATUSIM.

He cnenyer ocraBnste 6€3 BHUMaHHS HU OJHOTO pa3jiesa TUCIUTUIUHEL.

[TonroroBka K 3aueTy HE JODKHA OrPAaHUYMBATHCS UTEHHUEM JIEKIIMOHHBIX 3aIUCEH.
[lepBoHayaibHO HEOOpaOOTaHHBIE KOHCIEKTHI coepKaT (PakThl, OIPEACICHUS, BbIBO/IbI, ClIEIaHHbIE
mpernojaBaTeNieM, ¥ B HHX cila0o mpocMmarpuBaeTcsl cBssyromias uaes Kypca. JIro0oil KOHCIEKT
TpeOyeT [OMOJHUTENFHOW TPOPAabOTKH C HCIOJIB30BAaHHEM YYEOHHMKOB W PEKOMEHIOBAaHHOU
auTepaTypel. Ecium B KOHCIIEKTE OTCYTCTBYET OJIHa WJIM HECKOJIBKO TeM, HEoO0XOJUMO
3aKOHCIIEKTUPOBATh HEAOCTAloNMe Tembl Mo y4eOHuKy. [Ipu mpopaboTke KOHCIEKTa 3allucCh BCEX
BBIKJIQ/IOK, BBIBOJOB U (popMmyi siBisieTcs: o0s13aTenbHON. Ha aTare 3akpenieHus mojae3Ho 4epeoBarh
yriyOJIeHHOE TOBTOPEHHE OCOOEHHO CIIOKHBIX BOMPOCOB € OETJIBIM TOBTOPEHUEM BCETO MaTepuara.

3HaueHue 3adeTa HE OrPAHWYMBACTCS NPOBEPKOM 3HAaHUU. JSIBIAACH €CTECTBEHHBIM
3aBepIIeHHEeM paboThl CTYAEHTA, OH CIIOCOOCTBYET OOOOLICHUIO M 3aKPENJIeHUI0 3HAaHUW U YMEHUH,
IPUBEJCHUE HUX B CTPOTyI0 CHUCTEMY, a TaK)K€ YCTPAaHEHHIO BO3HUKUIMX B IIPOLECCE 3aHATUN
poOeIoB.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

Hucuunnuna «buonornueckre OCHOBbI HAHOMEOULMHB» MpelHAa3HAYeHa ISl HU3yYeHHUs
CTyJeHTaMH, 0Oy4JaroIMMHUCS 10 HarpaBieHuto nmoaArotoBku 12.03.04. "buorexHuueckue CUCTEMBI U
TexHonoruu". JIuciumuimHa BXOAUT B COCTaB OOIIEHAYYHOT'O MOyl Y4EeOHOTO IMIaHa U peann3yercs
BO 7 cemecTpe 4-ro roga o0y4yeHusl.

Jnst m3ydeHuss JaHHOW y4eOHOW IUCIUIIIMHBI HEOOXOIUMBI CICAYIONINE 3HAHUS, YMEHUS U
HaBBIKH, (OPMUPYEMBIE TIPEANICCTBYIOMUMH TUCIIUTUTMHAMH:

- MaTemaruka

3HaHUS: OCHOBBI BBICIICH MaTeMaTHKH: MATEMAaTHUICCKUN aHAIIN3 U aHATUTHYECKasi TEOMETPHS,
TUHEHas anreOpa, TeopHs BEPOSTHOCTH M MaTeMaTHYecKas CTaTHCTHKa, 00paboTka pe3yiabTaToB
U3MEPEHHUS;

YMeHus: IpUMEHATh METOJbI MaTeMaTHYeCKOTro aHaln3a U 00pabOTKU IKCIEPUMEHTATbHBIX
JTAaHHBIX;

HaBpiku: mMeTOomaMu MaTeMaTH4ecKoro ammapara, OMOMETPUYECKHMH METOJIaMH O00padOTKU
IKCTIEPUMEHTAIBHBIX MEIMKO-OMOIOTHYECKUX U KIMHUYECKUX JaHHBIX;



- Uadopmaruka

3HaHUS: TEOPETUYECKHE OCHOBBI MH(POPMATHUKH;, COBPEMEHHBIC KOMIIBIOTEpPHBIE H
MH(POPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUHM W MX MPUMEHEHHE sl 00padOTKH MEIHMKO-
OHOJIOTMYECKHUX JTaHHBIX;

YMeHus: Moib30BaTbCsl y4yeOHOW, HAaydyHOH, HAy4YHO-IIOMYJSPHOM JIUTEPAaTypOM, CETbhIO
WuTepHer aiis pedepaTuBHON pabOThI IO MEAUKO-OMOIOTHYECKUM AUCLUIIIMHAM; IPUMEHSITh METObI
MaTEeMaTHYeCKOro aHajln3a U 00pabOTKM SKCIEPUMEHTANIbHBIX JIaHHBIX; UCIOJIb30BaTh IPOrPaMMHbIE
cUcTeMbl JUIsl 00pabOTKM IKCIEPUMEHTANbHBIX U KIMHUYECKUX JaHHBIX, U3YYEHUS OMOXMMUYECKHX
IIPOLIECCOB B OPraHU3ME;

HaBpiku: MeTogamMu MaTeMaTHUYECKOro ammapara, OMOMETPUYECKHMMH METOJaMHu 00paboTKH
HKCHEPUMEHTAIBHBIX MEAUKO-OMOIOTUYECKAX M KIMHUYECKUX [aHHBIX; METoJamMHu paboThl B
Pa3IMYHBIX ONEPALMOHHBIX CHCTEMaX, C 0a3aMH JaHHBIX, C SKCIEPTHBIMU CUCTEMaMHU

- O6mras pusuka

3HaHUS: OCHOBHBIE 3aKOHBI (PM3UKHU; (PU3UUECKUE SBJICHHS U IPOLECCHI; 3aKOHBI MEXaHHKH,
OINTUKH, AaTOMHOM (DU3MKM, 3JIEKTPOAMHAMHMKH, (PU3MKM BOJIHOBBIX SIBICHUH, (U3UUYECKUE OCHOBBI
(GYHKLIMOHUPOBAHUS MEIULMHCKON amnmaparypsl; (pU3MKO-XHUMHUYECKHE OCHOBBI (DYHKLIMOHHUPOBAHUS
KUBBIX CHUCTEM;

YMeHus: cTpouTh (PU3MUECKHE MOJCTH W3YYaeMBIX SIBJICHUH, BHIOMPATh SKCIIEPUMEHTAIbHBIE
METO/Ibl U AIEKTPOHHYIO alaparypy, aJeKBaTHbIE IOCTABICHHBIM 3a7auaM;

HaBbiku: meromamu paboThl ¢ anmapaTypou Ajsl 3JEKTPUUECKUX, MAarHUTHBIX, ONTUYECKUX U
CHEKTPOCKOIIMYECKUX U3MEPEHUN;

- Xumus (oparHu4eckasl 1 HeOpraHudeckas)

3HaHusA: (U3MKO-XMMHYECKHE OCHOBBI (DYHKIIMOHUPOBAHMS JKUBBIX CHCTEM; XHMHUYECKYIO
IIPUPOAY BEILECTB; XMMUYECKHE SIBJICHUS U NIPOLIECCHI, OCHOBHBIE 3aKOHBI U TIOHATHUSA;

YMeHus: OCyHIECTBIIATH IIOCTAHOBKY KA4E€CTBEHHBIX M KOJMYECTBEHHBIX XHUMHUYECKUX
UCCJIEIOBaHNM; PacCUUTHIBATh CTaHAAPTHBIE XapaKTEPUCTHKU MPOTEKAaHUS XMMHYECKOIO IPOIECcCa;
OTIpEeEIIATh KJIACC XUMUYECKUX COETMHEHUII;

HaBbiku: MeTo1aMu TOCTAaHOBKY XUMHUYECKUX PEaKLIU;

- buonorus

3HaHUS: CTPOEHHME YEJIOBEUYECKOTO Tejla BO B3aMMOCBSI3U C (PYHKIIMOHHPOBAHHWEM CHUCTEM U
OpPraHOB; OCHOBHBIE 3aKOHOMEPHOCTH pa3BUTHSI M >KM3HENEATEIbHOCTM OpraHu3Ma Ha OCHOBE
CTPYKTYpPHO-()yHKIIHOHAJILHOM OpraHU3alliy KJIETOK, TKaHEH U OpPraHoB;

- buoxumus

3HaHUSA: XUMHYECKOE CTPOEHHME >KMBOM MaTepuu; OMOXMMHYECKHE TIPOLECChl B KUBOM
OpraHu3Me; CTpPOE€HHE U OOMEH OHOJOTMYECKH-BaXKHBIX MOJIEKYJ; OMOXMMMSI NATOJIOTHYECKHX
MIPOLIECCOB; MOHSITHS SH3UMOJIOTHH; TPUHLIUIIBI PETYIISIMN MeTaboIu3Ma B JKUBBIX KIETKAX U TKAHAX;
HCIOJIb30BaTh NMPOTrPAMMHBIE CUCTEMBI JIJIsl 00pabOTKU 3KCIEPUMEHTANIBHBIX U KJIMHUYECKUX JaHHbIX,
M3Y4EeHUs] OMOXMMHUYECKHUX MTPOLIECCOB B OPraHU3Me

- ['uruena, skonorus yenoBexa

3HaHusA: (aKTOphl OKpYXamoIlled Ccpelbl, OKa3blBAIOIIME BIMSHHE Ha 3/I0pOBbE U
KHU3HENEATENbHOCTh YEJIOBeKa; MEXAaHHW3Mbl BO3JCMCTBUS DPA3MUYHBIX (PAKTOPOB HAa OpraHU3M
YeNI0BEKA;

- MonekynsipHas apMaKosorus

3HaHUSI: MOJIEKYJISIPHbIE OCHOBBI JIEHCTBUS JIEKAPCTBEHHBIX BELIECTB; (papMaKOJMHAMHKA U
(apMakOKMHETHKA; TOKa3aHUS U MPOTHBOINOKA3aHMUS K INPUMEHEHHUIO JIEKApCTBEHHBIX CpPEJCTB,
MIpUMEHEHNE U T000YHBIE AP (DEKTHI;



JucnuninuHa «bHOJIOTMYECKUE OCHOBBI HAHOMEIMIMHBDY JIOTMYECKH B3aMMOCBS3aHA C
ApPYruMU npodecCuOHATBLHBIMU JUCLUIUIMHAMY, HE00XOJUMBIMU JUTSt peanu3anuu
poeCCUOHATBHBIX KOMIETEHINH CICIMAINCTA.

OCHOBHBIM MPEIMETOM HM3y4YCHHUS JUCUUIUIMHBI SBISIOTCS OMONOTHYECKUE M OMOXUMHUYECKUE
IIPOLIECCHI, ITPOUCXOASAIIME B OPraHu3Max Ha MOJIEKYJISIPHOM YPOBHE, 4TO IO3BOJISET pacCMaTpUBATh
MEXaHU3MBbl (DPU3HOJOTHYECKUX MPOLECCOB U OOBACHATH MPUUMHBI HAONIOaeMbIX OHOJOTHYECKHX
SBJICHUH HaHOMeIULUHBI. l3yueHne OHMOXMMHUYECKMX OCHOB (PU3MOJOTHYECKHX MPOIECCOB
BHAaHOMEJHUIIMHE, KOTOpble MPOTEKAIOT B OpraHu3Me B OCOOBIX, CBOEOOpPa3HBIX YCIOBUSX,
OTCYTCTBYIOLIMX TIJe-IM00 B HEXUBOM NpUPOJE, IPOBOAUTCS C YYETOM MCKIHOUUTEIbHOU
Creun(pUIHOCTH, TETEPOTCHHOCTH U IWHAMHYHOCTH KaK JJISl LEIOCTHBIX OMOJIOTHYECKUX CHCTEM, TaK
U UX OTJEJIbHBIX KOMIIOHEHTOB.

[To3Hanne OMOXMMHUYECKHX 3aKOHOMEPHOCTEH ()YHKIIMOHMPOBAHUS JKUBBIX CHCTEM MO3BOJISET
HE TOJNBKO TMOHATH WX pPabOTy, HO TakKXKe BBIIBUTH OCOOBIE MapaMeTpbl, HCIOJIb3yeMble s
OOBEKTUBHON JHAarHOCTUKU (YHKIIMOHATBHOTO COCTOSIHUS OpraHU3Ma, M IMPOBECTH HCCIIEI0BaHUS
OCHOB U MEXAHU3MOB IPOTEKAaHUs NATOJIOTMYECKUX IIPOLECCOB. bosbnioe BHUMaHHUE MPU ITOM
yIenseTcsl MeTOAaM U MPUHIMIAM padoThl COBPEMEHHOT'O MEAUIIMHCKOTO 000PYA0BaHUS, C TOMOIIBIO
KOTOPOTO OCYIIECTBISICTCA KIMHHYECKas JlabopaTopHasl IUMarHoCTUKa Omomarepuana (KHIKOCTEH,
TKaHEH, KJIETOK) YeJI0OBEYECKOr0 OpraHr3Ma JUIsl BhISIBIICHUS WU HOATBEPKACHUS HATMYUSI TATOJIOT MU
B paboOTe pa3IMYHBIX OPTaHOB M (PU3HOIOTUIECKUX CUCTEM OPraHU3MaA.

B cucremMe nuMcUMIUIMH, M3y4aeMblX CTYACHTaMHU [0 HampaBlieHUIO noarotoBku 12.03.04.
"BHOTEXHUYECKHE CUCTEMBI M TEXHOJIOTMH", TUCIUIUINHA «BbHOoIornueckue OCHOBBI HAHOMETUIIMHEI

HEe 3aHUMaeT 000cOo0IEeHHOE IIOJIOXCHUC, ABIACTCA OCHOBOM 11 IIOHHMMaHUA 0a30BBIX
3aKOHOMepHOCTeﬁ ITOBCACHUA OMOJIOTUYSCKUX CHUCTEM.

ABTOP(BI):

3aitnieB Cepreit FOpweBuy, 1.6.H., mpodeccop



