AnHoTanusa aucuumianabl 51.0.07.01 «uToJsoruspy
1 Ilean u 3agaun AUCHUILIHHBI

Heap mucummamubl  «l{utomorusy» — U3ydeHHE CTPOSHUS U TMPUHIUIIOB
KU3ZHEJEATEIIbHOCTH KIIETKU, €€ CYOKJIETOYHBIX KOMIIOHEHTOB, MX CTPYKTYpy M (yHKUIHHU, a
Takke (HOPMHUpPOBAHHWE TIPEICTABICHUS O EAWHCTBE M Pa3HOOOpa3Wu KIETOYHBIX THUIIOB, O
BOCTIPOM3BEICHUH U CIIEUAIU3AINH KIIETOK.

3agauu AUCHUILIHHBI

U3YYHTh:

1) KJIETOYHYI0 TEOpHI0 B COBPEMEHHOW WHTEPIpPETAllid, CBEICHUS O (QYHKIIHIX
KJIETOYHBIX  CTPYKTYp THPOKAPUOTUYECKUX M  DYKAPUOTHUECKUX  KIETOK, IPOLECCHI
BOCTIPOM3BEICHUS KJIETOK U TCHETUYECKOTO MaTepHaa;

2) crtpoenne u GYHKIHMH HEMEMOPaHHBIX CTPYKTYp, CTPOCHUE THAIOIIIA3MBbI,
MEMOpaHHOW CHUCTEMBI TUTaA3MATHUYECKONH MeMOpaHbl, COCTABISIONIUX BaKYOJSPHYIO CHCTEMY,
MeMOpaHHBIX OpPraHOuIaxX;

4) cTtpoeHme sapa, YHKIHH W CTPOCHHUE €r0 KOMIIOHEHTOB, IMPOILECCH W3MEHECHUS
CTPYKTYpbI U QYHKIMN XpOMaTHHA B )KU3HEHHOM LIUKJIE KIETKU;

6) TUOBI BOCIPOM3BEICHHUS TEHETHYECKOr0 MaTepuaia IMPU aMHUTO3e, JHIOMHUTO3E,
MOJIUTEHUH;

7) aTanbl MUTO3a, TaMeTOreHe3a, Melo3a

chOopMUPOBATH MPE/ICTABICHHUS:

8) 00 OCHOBHBIX PA3THUUSAX B CTPOCHHH U (DYHKIHOHHUPOBAHUM MPOKAPHUOTUYECCKUX M
AYKapUOTHYECKUX OPTaHU3MOB (PACTEHHI M )KUBOTHBIX );

9) 0 CTpOEHUH MUTOTHYECKUX XPOMOCOM, KapHOTHIIEC, 3HAYCHUH U3YYCHHsI KQpUOTHIIA B
HOpME U MPU T€HETUYECKUX aHOMAJTUSX.

2 ®opmupyeMble KOMIETEHIIMH U HHAMKATOPHI UX 10CTHKEHUSA

Wzydyenne npucuurmnabl «lluTonorusi» HampaBieHo Ha (OPMHUPOBAHHE SJIEMEHTOB
cienyromux  komrereHuuit B cootBerctBuM ¢ PI'OC BO mno HampaBieHHIO MOATOTOBKU
44.03.05 «Ilemarormueckoe oOpa3zoBaHme» (C JIBYMsS NPOGHISAMH TOATOTOBKH), MPOQHIH
MOATOTOBKU «BHONOTHS U XUMUS»!

Komsl . Kon n nanmMeHoBaHue uHIMKaTOpa
Copaepxkanre KOMIETEHIUN
KOMIIETEHIIUHA IOCTHKEHUS KOMITETEHIINHU

OIIK-8.1: mpumeHsieT METOIbl aHaIu3a
MEeAaroru4ecKoil CHUTyaluu, MpoQeccrHo-
HabHOW  pediekcuu  Ha  OCHOBE
CTHeUaTbHBIX HAYYHBIX 3HAHHH;

OIIK-8.2: mpoekTupyeT U OCYyLIECTBISIET
Crniocoben OCYILECTBIIATh | y4eOHO-BOCIIUTATEIBHBI  IpOIEcC  C
[Ie1IarOTMYECKYI0 JESTEIbHOCTh Ha | OMOPOM Ha 3HaHUS OCHOBHBIX
OIIK-8 OCHOBE  CIEHUAIBHBIX HAYYHBIX | 3aKOHOMEPHOCTEH BO3PACTHOIO PA3BUTHUS
3HaHUHI KOTHUTUBHOM ¥  JUYHOCTHOU  cdep
00y4aromuxcsi, Hay4YHO-00OCHOBAHHBIX
3aKOHOMEPHOCTEH OpraHu3aIH
00pa3oBaTeNLHOrO IMpOIlecca,;

3HaTh: CYHIHOCTb M PAa3sHOBUIHOCTH
COLMAIBHBIX,  BO3PACTHBIX,  ICHXO-
(U3NOIOTMYECKUX M HMHIUMBUAYAJIBHBIX




O0COOEHHOCTEH yJaImxcs;

yMeThb: POCKTUPOBATH nporiecc
OOydueHHsi, BOCIHTAHUS W Pa3BHTHUS C
Y4E€TOM  BO3pACTHBIX  OCOOCHHOCTEU
yJanmxcs;

BJAaJA€Tb: HABBIKOM OKa3aHHA ITIOMOIIH
IIKOJBbHHUKaM, HMCHOIINUM HpO6J’IeMI)I B
PAa3BUTHUU U BOCIUTAHHUN

IIKC-6

CriocobeH HCIoib30BaTh TEOPETH-
YCCKUC U MPAKTUYCCKUC 3HAHUA IJIS

MOCTAaHOBKH " pereHHs
HCCIIeIOBATENECKUX 3ama4y B
MPeAMETHOMN obnactu (B

COOTBETCTBUM C MpopuwieM H
YpOBHEM OOydYeHHs) U B 0O0JacCTH
oOpa3oBaHUs

Xumus

IKC-6.1: ocymecTBisier pa3iuyHbIe
BUJbl  IPAKTHUUECKOH  JEATEIBbHOCTH,
obecrneunBaroIIne CaMOCTOSITEIIbHOE
NpUOOpeTeHNEe  ydaluMHUCs  3HaHUIA,
YMEHHI ¥ HaBHIKOB B COOTBETCTBHH CO
crieniupuKoi pa3aesoB OMOJIOTHH;
IIKC-6.2: mnpumeHseT COBpEeMEHHbIE
SKCIIEPUMEHTANIbHBIE METOJABI PabOThI C
OMOJIOTUYECKIUMH OOBEKTaMH B TMOJIEBBIX
1 J1abOpaTOPHBIX YCIOBHUSIX;

IMKC-6.3: mpuMmeHsieT 0a30BbIe TOHSITHS
00 0COOEHHOCTSIX CTPOCHUS "
(U3NOTOTHUECKUX MeXaHH3Max padoThI
Pa3IUYHBIX CHCTEM M OPraHOB JKHUBBIX
OPTaHW3MOB M WX pOJb B MPUPOAC H
XO03IHCTBEHHOU NEeITEIb-HOCTH
YeloBEKa,

3HaTb: OCHOBHBIE METOJbI, HCHOJb-
3yeMbl€ TP HW3YYCHHH KJIETOK, UX
OpraHesul U KOMIIAPTMEHTOB; TEOPETH-
YEeCKUe OCHOBBI MCIOJIb30BAHUS
COBPEMEHHBIX LIUTOJIOTUYECKUX METOOB
UCCJICIOBAHUS,

yMeTh: MIPUMEHSTH MOJTyICHHBIC
TeopeTqucm/Ie 3HAHUA K aprMeHTI/I-
pOBaHHOMY BBIOODY METOIOB
HCCIICIOBAHUI;

BJIaJlETh: OCHOBHBIMHU METOJaMH
HCCIIEA0BaHUS KJIETOK JKHBOTHBIX,

pacTeHM ¥ MUKPOOOPTraHU3MOB

Xumus

IIKC-7.1: npumeHseT 3HaHUS IO
aHATOMUU u (U3HOIOTHYECKUM
MeXaHU3MaM pabOThl Pa3IMYHBIX CHCTEM
U OpPraHoB pAacTEHUH, JKUBOTHBIX H
YeJI0BeKa;

IKC-7.2: BblgenseT W aHAIU3HPYET
KJIETOYHBIE M MOJIEKYJISIPHbIE MEXaHM3-
MBI, o0ecrieunBaroImme €/IMHCTBO
(bH3HO0TIOTO-OMOXUMHUYECKHUX TPOIEC-COB,
HAPaBIICHHBIX HA pPeau3aluio QyHKIHA
U OCOOGHHOCTEHl UX TMPOSIBICHUSA B
pa3HBIX YCJIOBHUSAX Cpenbl oOuTaHus




IKC-7

CriocoOeH BBIIEIATh CTPYKTYpPHBIC
OJICMCHTBI, BXOIAIIUC B CHCTCMY
MMO3HAHMS TIPpeAMETHOM oOjacTu (B
COOTBETCTBUM C MpopuwieM H

YpOBHEM o0y4eHus),
AHAJIM3UPOBATL HUX B CIAUHCTBC
coJiepKaHus, dbopmbl "

BBITOJIHAEMBIX (YHKITUI

OpraHu3Ma;
MKC-7.3: aHanu3upyet
9KOJIOTUYECKHE TPOOJIEMBI;
0a30BbBIE IIOHATHS OOIIEH
NPUHIUIBl  ONTHMAaJIHHOTO
MOJIb30BaHUS W OXPaHbl  TPHUPOJIBI,
COLMATbHO-IKOJIOTUIECKHE 3aKOHBI
B3aMMOOTHOIICHHUS YeloBeKa u
TIPUPO/IHL,

3HaTh:  (pyHIAMEHTaIbHbIC
IIUTOJIOTHH,

r100aIbHBIE
MPUMCHSITh
SKOJIOTHH,
MIPUPOJIO-

pazzensl
OCHOBHBIE KOHIICTILIUU U
METOAbI OUTOJIOTNYCCKUX HCCICAO0-
BaHUMH, CTpaTEruIo COXpaHEHUS
O61opa3zHo00pa3ns U OXpaHbl IPUPOJIBI;
COCTaB U CTpOEHHE KJIETOK,
BBIMOJIHSAIONINX ~ Pa3Hble (QYHKIUH Y
JKUBBIX OPTaHU3MOB M UX OTJIMYHS JIPYT
OT Jpyra; OCHOBBI OHOTEXHOJOTHH,
CBSI3aHHBIE  IIPOM3BOJACTBOM  KYIBTYp
KJIETOK U TKaHEH,; WU3MEHEHUS
B3aUMOOTHOILIECHUN YEJI0BEKA U IPUPOIBI
c pa3BUTHEM XO3SIICTBEHHOM
JACATCIIbHOCTH,

yMeThb: OIpeaesaTh BHJbI MHUKpPOOpra-
HHU3MOB U BUAbI KJICTOK B 3aBUCHUMOCTH
OT BBINIOJTHEHUS X QYHKIUH; TPUMEHSATh

TEOPETUUECKHUE 3HAHUS B
HCCIIEA0BATENLCKUX pabortax o
LIUTOJIOTHH u npu perieHnn
MPaKTUYECKUX 3aJlady; JdaBaTh OOIIYIO
XapaKTePUCTUKY pazHooOpa3us
IUTOJIOTHYECKUM 00BEKTaM B

COOTBETCTBUM C LEISIMH M 3aJadaMu
JAaHHOTO Kypca;

BJIaJleTh: HAaBBIKAMU CAMOCTOSITEILHOTO
CPAaBHMUTEIBHOIO AaHAIM3a MaTEpHAJIOB,
COJIEpKallMX CBEACHHUS IO LIUTOJIOTHH H
Ha DTOM OCHOBE IIpeNjIaraTb pa3jv4YHbIC
BapHaHThl HAYYHBIX HCCIIET0BaHUN

Cnoco0eH COOTHOCHUTH OCHOBHBIC

Xumus

INKC-8.1: comocraBiseT
HUCTOPUYECKHE  ITarlbl
OpPTaHUYECKOTO MHPA;
ITKC-8.2: 060CHOBBIBAE€T pOJIb METOJIU-
YEeCKUX U METOHOJIOTHYECKHX II0IXOJI0B
B (GOpPMHpPOBAaHMH  KOHIICTITYAIbHBIX
NPUHIIMIIOB, TEHICHINM, TEPCICKTHUB
COBPEMEHHOTO pa3BUTHS TIPEJICTaBIIC-
HU 00 HepapXu4ecKoM MPUHIIHIE
OpraHu3aIy )KHBOW MaTepUH;

3HAThb: OCHOBHBIE COOBITHS, [aThl,
SBJICHHSI W TIPOIIECCHl OTEUECTBEHHOU

OCHOBHBIC
CTaHOBJICHHUA




IIKC-8

ATambl ~ Pa3BUTHS  MPEIMETHOM
obmactu (B COOTBETCTBHH  C
npoduiIeM U ypoBHEM OOYUEHHs) C
ee aKTyaJlbHBIMH 3aauamu,
METOAaMHA W  KOHIICTITyaJIbHBIMH
MOAXOJaMH,  TEHIACHIWSIMH |
MEPCIIEKTUBAMH €€ COBPEMEHHOTO
pa3BHUTHS

HUCTOpUHU IIUTOJIOTHH, BaKHEHIIIIE
OUTOJOTHYCCKHUEC IIOHATHA, TepMI/IHH nu
UX OIpEIETICHUs,, UMEHA OTE€YECTBEHHBIX
yquHx U AaThbl, CBA3aHHBIC C HCTOpHGﬁ
IIUTOJIOTHH;

YMeTb: YCTaHABJIMBATH 3aKOHOMEPHOCTH
M OCHOBHBIE OJTalbl B  Pa3BUTHUH
UCTOPUYECKHUX COOBITUN U YUUTBHIBATH UX
BIMSHHE Ha pa3BUTHE  HUCTOPUH
OTCUYCCTBEHHOI OMOJIOTUU U XUMHMH;
YCTaHABJIMBATH  MPUYMHHO-CIIC/ICTBEH-
HBIC CBA3HU MG)KI[y HaCTOosAIIUM,
MPONLIBIM U OyIYIIMM HCTOPUYECKOM H
KyJIbTypHOM  Hacieauu B  obOjactu
OuoJjiorun U XuMuH s Poccun;
BJaJeTh: HaBBIKAMH
CHCTEMaTH3aIuHN
CBeIACHUM

aHaju3a,
HUCTOPUUYECKHUX

IMKC-9

Crniocoben yCTaHaBIIMBATh
coJiepKaTeNbHbIE, METOJI0JIOT -
YecKue U MHPOBO33PEHUYECKHE
CBSA3U TpeaMeTHON obmactu (B
COOTBETCTBHUH C TpodmieM u
YpOBHEM OOYYEHWHsSI) CO CMEKHBIMU
Hay4YHBIMU 00JIACTSIMH

Xumus
IMKC-9.1: YCTaHaBIIMBAET U
aHAIU3UPYET METO/10JIOT0-MHPOBO3-
3pEHYECKHME  TNPUHIUIBI U MEXK-
JUCIUIIMHAPHBIE CBA3M COBPEMEHHOI
OMOJNIOTHH €O CMEXHBIMU HayYHBIMHU
00JacTsIMM, MO3BOJISIIOIIMMU BBIATH Ha
IIPUHIUIIAAIBLHO HOBBIM MHTETPATUBHBIN
YpOBEHb MO3HAHUS MEXaHHU3MOB
(GYHKIIMOHUPOBAHUS OTJEJbHBIX
OMOJOTUYECKMX CHUCTEM M LIEJIOro
OpraHu3Ma;

IKC-9.2: 000CHOBBIBAET pOJIb
HBOJIIOIMOHHON HJeH B OHOJIOTMYECKOM
MHUPOBO33PEHUHU; BJIaJeTh COBPEMEH-
HBIMH IIPEJICTaBICHUAMHU 0
3aKOHOMEPHOCTSIX ~ Pa3BUTHUSl  OpraHu-
YECKOro MHpa;

IIKC-9.3: cooTHOCHUT  COOCTBEHHBIE
LEHHOCTHBIE MHPOBO33PEHYECKO-
METOJIOJIOTUYECKUE OCHOBBI COBPEMEH-
HOM OWOJIOTMH C €CTECTBEHHOHAYYHOM
KapTUHOU MHpa u OIIPEACIUTD
COOTHOILIEHUE CyOBEKTUBHOTO u
OOBEKTHBHOTO B 0OWIEH KOHIEMIHUU
pa3BuTHS, OCMBICJIUTD L[EJIOCTHOE
NOHMMAaHWE MaTEpUaJIbHOIO MHpa M Ha
€ro OCHOBE OOBSCHUTH MPOUCXOXKICHHE
KU3HH, a TaKKe CIIO0XHBIE IIPOLECCHI,
MpOTEKaIue B MpHUpoje, OOIIecTBE U
CaMOM YEJIOBEKE;

3HaTh:  CYIIHOCTh B3aUMOOTHOIIEHUI
OpraHe/ul U KOMIIAQPTMEHTOB B OJHOMU
KJIETKE M CYIIHOCTh B3aHMMOOTHOIICHHH




pa3HBIX BUOB KIETOK; IPOUCXOXKICHHUE
u (opmupoBaHue TOHATUH B oOjacTu
IIUTOJIOTHH;

yMeThb: OTJIMYATh KJIETKHA PA3HBIX TKaHEH

¥ OPTaHoB APYT OT JApPYyTa;

IIKC-10

CniocobeH ompenensiTh COOCTBEH-

HYI0  TIO3UIIMI0  OTHOCHTEIHHO
TMCKYCCHOHHBIX npodaem
MpeaMETHOMN obnactu (B

COOTBETCTBUM C TpodmieM u

ypOBHEM O0yUEHUs)

BJaJeTh: HaBBIKAMHU 00001IEeHnS
€CTECTBCHHOHAYYHBIX 3HAHWH; 3HAHUS-
MH 00 OCHOBHBIX IIUTOJIOTHYECKHUX
METOJIaX HUCCIICIOBaHUN

Xumus

IIKC-10.1: camocTOSATETLHO MPOBOIUT
WCCIICIOBAHMsSI, TIOCTAaHOBKY OHOJIOTH-

YECKOr0 3KCIEPUMEHTa, HCIOIb30BaHHE
WHOOPMALIMOHHBIX ~ TEXHOJOTHH IS
pelieHus  Hay4yHbIX U mpodeccu-
OHANIBHBIX 3a/1a4y, aHallu3 U OICHKY
pe3yNbTaToB JTAOOPATOPHBIX U TOJEBBIX
HCCIICIOBAHUI;

IKC-10.2: nposBiseT CHOCOOHOCTh
apryMEHTUPOBAHO, JIOTHYECKHE BEPHO H
SCHO BBIpaXaThb CBOIO TO3MIMIO IO
00CyKIaeMbIM JCKYCCUOHHBIM
npobiieMaM B COYETaHUH C TOTOBHOCTHIO
K  KOHCTPYKTHBHOMY  JHAJIOTy |
TOJIEPAHTHOMY BOCIPHSITHIO UHBIX TOYEK

3peHHS;
3HATh: METOJbI HAyYHOrO aHalu3a |
MOJICITUPOBAHMSI,  TCOPETUYECKOTO U

AKCIEPUMEHTAIBHOTO HCCIICAOBAHUS B
00JIaCTH [IUTOJIOTHUH,

yMeTb: 00pabaTeiBaTh  IOJIYYCHHBIC
pe3yabTaThl B COOTBETCTBUU C IIETSAMH H
3a7auaMu AKCIIEPUMEHTATHHBIX
UCCIICIOBAaHUH € HCIOJB30BAaHUEM
KOMITHFOTEPHBIX TEXHOJIOTHIA;

BJIajIeTh: HABBIKAMU CaMOCTOSITEIHLHOTO
IUIAHUPOBAHMSI HAYYHBIX HCCIIEIOBaHUN
B 00JaCTH  IIMTOJIOTHH, HaBBIKAMHU
KaueCTBEHHOM 00paboTkH u
NPEJCTAaBICHUS TOJIyYCHHBIX pe3yJIbTa-
TOB; HAaBBIKAMU OKa3aHUS IOMOIIHA H
MOJIICPIKKH npu BBITTOJIHCHUH
IUTOJIOTUYECKUX  Ja0OpaTOpHbIX U
SKCIEPUMEHTAIBHBIX PA0OT C y4ETOM
IPaBUJI TEXHUKU OE30MIaCHOCTH




3 OcHOBHBIE pa3eibl JUCHUILINHBI

Tema 1. Knerounas teopusi. MeTObI UCCIICIOBAHMSI B IIUTOJIOTHH.
Tewma 2. buomemOpaHbl, HEMEMOpPaHHBIC CTPYKTYPHI KJIETKH

Tema 3. BakyonspHas cuctema

Tema 4. MeMOpaHHBIE OPTaHOUIBI

Tema 5. SAnpo

Tema 6. BocipousBeneHue KJIETOK



