MUHHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EJIEPALINA
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIET0 00pa30BaHUs
«HanmonanbHBIN UCCIIEN0BATEILCKUM
Hwmxeropozackuii rocynapcrennsiii yausepeutet uMm. H.M. Jlo6aueBckoro»
WMHCTUTYT 3KOHOMUKH

YTBEPXJIEHO

pewennem Yyenoro copeta HHI'Y
npoTokoa ot 24.12.2025 Ne 15

Pabouas nporpamma y4eOHOM JMCHUILITHHBI
buonorus
CrnenuajJbHOCTh CpeHero npopeccuoHaAJIbLHOr0 00pa30BaHUA
40.02.04 FOpucnpyneHuus

HamnpagJjieHHOCTB
«IOpuct B cdhepe npaBoBoro obecrneyeHus 1eITeNbHOCTH OPTaHU3aAlUNA U TPAKIAH

Kpanudukanusi BINYCKHAKA
FOpuct
®opma 00yueHHus

O4YHasiA

Hwxnuit Hosropon
2026



[Iporpamma ydeOHOM AUCIUIUITMHBI COCTaBIeHA B COOTBETCTBHUH ¢ TpeboBanusmu OI'OC CI1O
no criernanbHOCTH 40.02.04 FOpucnpyneHmms

ABTOp:
[Ipenonasarens otaenenus CI1O MHOK k.n.H. Bunnuk B.K.

[TporpaMmMa AMCHMIIIIMHBI PACCMOTPEHA M 0J00pEHA Ha 3aCEAAHUN METOINYECKON KOMUCCUU
npoTtokoin 14.11.2025r. nmpotokoma Ne 5.



Conepxanue

1. O6mrast  xapakTepucThKa pabodeil mporpaMMbl  00IIE00pa3oBaATEIHHON

D107 0 00700 0107 03 05 (R 4
2. CTpykTypa " cojiepxaHue 001eo0pa3oBaTEIbHON JUCHUTIITAHBI .......vvveenveennnse 9
3. YcioBus peanu3aiui YYCOHON TUCIIUTIIHHDB .......ceveerieesieesireaneeseesseesseesnesnens 19
4. KOHTpPOJIb U OLICHKA PE3YJbTATOB OCBOCHUS JUCHUTLITHAHDB ......vvveeeiveeesireeenneenas 21



1. O0mas xapakrepucTuka padodeid nmporpaMmMsbl 00meo0pa3oBaTeIbHOM
AUCHHUILIMHBI

1.1  MecTo JMCUMILIHHBI B CTPYKTYpe o0pa3oBaTteibHoii nporpamme CIIO

OOmeobpa3oBarenbHas AucuuIuinHA «buosorus» wu3y4yaercs Ha 0a30BOM YpOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBHON 00pa3oBaTeNbHOM
nporpammsel cnenuanbHocTy 40.02.04 Opucnpynenuus. TpynoemMkocTs quctumuinHel «buomaorus»
Ha 6a30BOM ypOBHE COCTaBJISICT 72 Jaca.

[IpodeccronambHO-OPHEHTUPOBAHHOE CO/IEPIKAaHUE PEaTU3yeTCsl B MPUKIIAIHOM MoJTyIe (pa3ien
5 «buonorus B xu3HU») mia cnenuanbHocTH 40.02.04 IOpucnpyneHius Ha maTepuale KeHcos,
CBSI3aHHBIX C AaHAIN30M HMHPOPMALMU O Pa3BUTHU M IPUMEHEHMHM OMOTEXHOJIOTHMH IO OTpACIsIM
Oyay1eit npodeccuoHanbHOMN 1eATeNTbHOCTH 00yJaroLIUXCs.

1.2 He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHUIIJINHBI:

Heab: QopmupoBanue y CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHM3ally >KUBBIX CHCTEM pa3HOTO paHra KaKk OCHOBBI NPUHATHSA PEIICHWH B OTHOIICHUU
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi U OCOOEHHOCTEH MKUBBIX CHUCTEM
pPa3HOTO YpPOBHSI OpraHU3alMM, 3aKOHOMEpPHOCTEH MpPOTEKaHUS OHOJOTHYECKUX MPOIECCOB U
SABJIIGHUH B OKpYXKaloIllel cpene, IEJIOCTHOM HAyyHOW KapTUHBI MHpPa, B3aUMOCBSI3U U
B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHS ONPENENATh KHBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH HAOIIONCHUS 3a
9KOCHUCTEMAaMH IS BBISIBIICHUSI €CTECTBEHHBIX U AHTPOIOTEHHBIX W3MEHEHUH, WUHTEPIPETUPOBATH
pe3yIbTaThI HaOJII0ICHUH,

3) copMupoBaTh HAaBBIKM MPOBEICHUS NPOCTEHIIUX OMOJOTMUUECKHX IKCIIEPUMEHTATBHBIX
HCCIIEIOBaHUM ¢ coOMI0ieHneM TpaBuil 0e30MacHoro oopaieHus: ¢ 00beKTaMu U 000PYJOBaHHUEM;

4) pa3BUTh yMEHHSA UCIONB30BaTh HMHQPOpPMAIMIO OHOJOTMYECKOTO  XapakTepa U3
pa3IMYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH MOCIEACTBHSI CBOCH JAEITETLHOCTU IO OTHOLIEHUIO
K OKpY’Xarollel cpene, CoOCTBEHHOMY 3/I0pOBbIO; 0OOCHOBBIBATh U COOJIIOaTh MEPbI MPO(YUIAKTUKH
3a00JIeBaHUH.

6) chopmupoBaTh TOHUMaHUE 3HAYUMOCTH JIOCTHKEHUN OMOJIOTMUECKON HAYKU U TEXHOJIOTHI B
MPAKTUYECKONH JEeSATEIIbHOCTH YEeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIMHCKHX TEXHOJOTMH H
arpoOMOTEXHOJIOTHA.



1.2.1 IlnanupyemMpble pe3yabTaThl 0CBOEHHsI 00111€00pa30BaATEeIbHOM TMCUMILUIHHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO.

Kon n
HAHMeEHOBaHMeE
bopmupyembIx
KOMIIeTeHIMii

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIHHBI

O01mue

JAucnunimHapHbie

OK 01. Beibuparp
CIIOCOOBI PEIICHUS
3amad
npoheCCHOHATLHON
JESTEeTbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B dactu Tpy10BOro BOCIUTaHUM:

- TOTOBHOCTb K TPY/y, OCO3HAHUE
LIEHHOCTU MacTepCTBa, TPYy0Jt00ue;

- HHTEpEC K pa3iIndHbIM chepam
npodeccuoHaNbHOM NesSTeNIbHOCTH,
OBnazeHre yHUBEPCAIbHBIMU YUYEOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITENbHO (OPMYIUPOBATH U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK
WM OCHOBAHHUE I CPAaBHEHHS,
Kiaccuukanuu u 0000IICHHS;

- OIPEIENATh LEIH IeATEIbHOCTH, 3a/1a4
napaMeTpsl ¥ KaTErOpUU U3 TOCTHKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paCCMaTPUBAEMBIX
SBIICHUSX;

-BHOCUTBH KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyIbTaTOB
LEJISIM, OIICHUBATh PUCKHU TOCIIEICTBUN
JeSTeTbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPU
PEIICHUH KU3HEHHBIX TIPOOJIEM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
- BIIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
JESITCIIbHOCTH, HaBBIKAMH Pa3peIeHHS
npo0Jem;

- BBISIBJISITH TIPUIHMHHO-CIIC/ICTBEHHBIC
CBSI3U W aKTYaJIM3UPOBATh 3a/1auy,
BBIJIBUTATh THITOTE3Y €€ PelIcHUs,
HAXOJUTh apTyYMEHTHI IS JO0Ka3aTeIIbCTBA
CBOMX YTBEPXKJICHUM, 33]]aBaTh ITApaMETPhI

Y KpUTEPUU PEILICHNUS;

CdopMuUpOBaHHOCTH 3HAHUM O MECTE U
poJH OMOJIOTUY B CHCTEME HAyYHOTO
3HaHUA; PYHKINOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl PeILICHHS
KU3HEHHBIX MPoOIIeM;
c(OpPMHPOBAHHOCTH YMEHUS
pacKpbIBaTh COJIEPIKaHUE
OCHOBOIIOJIATraloIUX OMOJIOTUYECKUX
TEPMHUHOB U TIOHATUHN: KHU3HB, KIETKA,
TKaHb, OpPraH, OPraHu3M, BH]I,
MOMYJISIIINSL, SKOCUCTEMA, OMOLIEHO3,
ounocdepa; merabomusm (0OMeH
BEIIECTB U MIPEBpALCHUE SHEPTUN),
roMeocTas (CaMOperyJisius),
OuocuHTe3 OenKa, CTpyKTypHast
OpraHu3aIus JKUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJIISIHS,
CaMOBOCIIPOU3BEICHHE
(penpoayKiusi), HaClIeACTBEHHOCTb,
M3MEHYHUBOCTb, JHEPTr03aBUCHUMOCTb,
POCT U pa3BUTHE, YpOBHEBAs
OpraHu3aIus;

c(OpPMHPOBAHHOCTb YMEHUS

pacKpbIBaTh COJIEpKAHUE
OCHOBOIIOJIATAFOITUX OMOJIOTHYECKUX
TEOPUI U TUIIOTE3: KIIETOYHOMH,
XPOMOCOMHOM, MyTallMOHHOM,
ABOJIFOLIMOHHOM, IPOUCXOKICHUS
KWU3HU 1 4eJI0BEKa;
c(hopMUPOBAaHHOCTH YMEHHUSI
pacKpbIBaTh OCHOBOIIOJIATAIOIIIHE
OMOJIOTHYSCKHUE 3aKOHBI
3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W. BaBusnosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuier ux
MPUMEHUMOCTH K KUBBIM CHCTEMaM;
npuoOpeTeHNe OMbITa TPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOTO
MMO3HAHMSI, UCTIOIB3YEMBIX B OMOJIOTHH:

Ha6J'IIOJIGHI/I5[ " OIIMCaHUs KHUBBIX

5




- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHbIC B X04€
peLICHHS 33]]a4i Pe3yJIbTaThl, KPUTHUCCKU
OILICHHUBATh UX I[OCTOBepHOCTB,
HpOI‘HO?;I/IpOBaTB N3MCHCHHEC B HOBBIX
YCIIOBUSIX;

- yMETh TIEPEHOCUTH 3HAHUS B
MI03HABATEIIBHYIO U TPAKTUYCCKYIO 00JIACTH
KUBHECACATCIIBHOCTH,

- YMCTL HHTeI‘pHpOBaTB 3HAHUS U3 pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeﬂHaFaTB
OpI/II‘I/IHaJIBHBIe IIOaXO0AbI N pCH_ICHI/ISI;
-CIIOCOOHOCTh X MCIIOJIHb30BAHUS B

IIO3HABATEJIBHON U COLIMAIbHOW ITPAKTUKE

CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHu3alu 1 NpoBeICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBUYKEHUS TUTIOTE3, BBISBICHUS
3aBUCUMOCTH MEXKTY UCCIIETYEMbIMU
BEJIMYMHAMU, OOBICHEHUS
MOJIYYEHHBIX PE3YJIbTATOB U
(dbopMyIMpOBaHHUS BEIBOJIOB

C UCIOJIb30BaHUEM

HAaYYHbIX [IOHATUN, TEOPUH U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIICTISTH
CYILIECTBEHHBIE MTPU3HAKU

BHUPYCOB, KJIETOK MPOKAPUOT
AYKapHoT;

OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOT€OIIEHO30B U
HKOCHCTEM; OCOOEHHOCTH MPOIECCOB
oOMeHa BEIIEeCTB U MPEeBPALCHHS
SHEPruM B KJIEeTKe, HOTOCHHTE3A,
MJIACTUYECKOTO U SHEPTreTHIECKOTr0
oOMeHa, XeMOCHHTE3a MUTO3a, Meil03a,
OTLIIOIOTBOPEHUS, PA3BUTHUS U
Pa3MHOXKEHUS UHIUBUAYATBHOTO
pa3BUTHA OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa,
BU000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpene oOuTaHus, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIIOT€HHBIX

M3MEHEHUH B DKOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa BEILIECTB
MpeBpalleHre SHEPTUU B Ouocdepe:
c(hOpMUPOBAHHOCTh YMEHUS PEIIaTh
OMOIOTHYECKHE 3a]Ia4H, COCTABISATh
T€HOTUIMYECKUE CXEMbl CKPELIUBAHUS
JUTSL pA3HBIX TUTIOB HACJIEIOBAHUS
MPU3HAKOB y OPTaHU3MOB, COCTABIISATh
CXEMBI IIEpEHOCca BEIIECTB U YHEPTUN B
JKOCUCTEMax (1eJIU MUTAHUS,
MUIIEBBIE CETH)




OK.02. Vcnonb3oBaTh
COBpPEMEHHBIE
CpeAcTBa MOUCKa,
aHaIn3a u
WHTEPIIPETAINH,
uHpOpMaLNH, H
nH(OpPMAIIMOHHBIS
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaTBEHOM

JACATCIIBHOCTHU

- TOTOBHOCTH K aKTUBHOU ACATCIHLHOCTH
TEXHOJIOTHYSCKOM U COIIUAIbHOM
HAPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO

JICSTCIIBHOCTE;

c(hOpMUPOBAHHOCTh YMEHU I
KPUTUYECKH OIICHWBATh HH()OPMAITHIO
OMOJIOTUYECKOTO CO/ICPIKaHMS,
BKJIIOYAIOIIYIO

TICEB/IOHAYYHBIC 3HAHUS U3 PA3IUYHBIX
HMCTOYHHUKOB (Cpe/ICTBa MacCOBOM
uHpOpMaLKU, HAYyYHO-TIOMYJISIPHbIE
MaTepuabl);

MHTEPIPETHPOBATH ITUYECKHE
aCIEKThl COBPEMEHHBIX UCCIIEJOBaHUM
B

OMOJIOruH, METUIINHE,
OHOTEXHOJIOTUH;

paccMmarpuBath Tiio0aabHBIC
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH

10 OTHOILEHHIO K HUM

COOCTBEHHYIO MO3ULHIO;
c(hOpMHPOBAHHOCTb YMEHUI CO3/1aBaTh
COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE
COOOLIeHNs HAa OCHOBE OMOJIOTHYECKOit
MH(POPMALIUU U3 HECKOJIBKUX
MCTOYHUKOB, IPAMOTHO HCIOJIb30BATh
HNOHATUIHBIN annapaT OMOJI0THH

OK.04. DpdextuBHO
B3aHUMOJICHCTBOBATh U
pabortathb B
KOJUIEKTHBE U

KOMaH/JI€

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
- OBJIaJIEHUE HaBbIKaMH y4eOHO-
HCCJIEI0BATENBCKON POEKTHON U
COITMAJILHOM JIeATEIIFHOCTH;

OBnageHue yHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JAEUCTBUSMU:

0) cOBMeCTHas IeSITEIIbHOCTD:

- IOHUMATh U UCIOJIH30BATh
MpEUMYyILEeCTBa KOMaHAHOU U
WHAWBUAYAIbHON pa0oTHI;

- IPUHUMATH 1IeJId COBMECTHOM
JeATETbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBATH JEHCTBUSA 10 €€
JIOCTUKEHUIO: COCTABJIATH IJIaH JICCTBUN,
pacupenensaTh pojid ¢ y4eTOM MHEHUI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTAThI
COBMECTHOM paboTHhI;

-KOOPJIMHUPOBATH U BBHIILIOHATH paboTy B

npuoOpeTeHne ONbITa MPUMEHEHHUS
OCHOBHBIX METOJIOB HAYYHOI'O
MMO3HAHMSI, UCTIOJB3YEMBIX B OMOJIOTHH:
HAOJIOJICHUS U OTICAHUS YKUBBIX
CHCTEM, IIPOLIECCOB U SIBJICHUN;
OpraHu3aluy U IPOBEICHUS
OMOJIOTMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUYKEHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH ME¥K]y UCCIENYEMbIMU
BEJIMYMHAMU, OOBICHEHHUS
MOJYYECHHBIX PE3YyJIbTATOB U
bopmynupoBaHus

BBIBOJIOB C HCIOJIb30BAHUEM HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;
-OCYILECTBIISITh IO3UTUBHOE
CTPaTEeruuecKoe MOBEJECHUE B PA3JIUUYHbIX
CUTYalUsIX, IPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM
OBnazneHne yHUBEpPCAIbHBIMU
PErYJIATUBHBIMU J1€HCTBUSMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:
-[IPUHUMATh MOTUBBI U apTyMEHTBHI IPYrUX
JIOJIEH IIPU aHAJIM3€ PE3YJITATOB
JESTEIIbHOCTH;

-[IpU3HABATh CBOE MPABO U MPaBO JPYIUX
JIFOJICH Ha OIIHUOKY;

-pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C
HO3ULIMY IPYTOTO YeJIoBeKa

OK.07.
CopelicTBOBaTh
COXPAHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHHHU KJIMMaTa,
TIPUHITHAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

B o0macti 3K0710ruYecKoro BOCIIUTAHHS:

- ¢(hopMHPOBAHHOCTh IKOJIOTUUECKOU
KYJIbTYpbl, IOHUMaHUE BIHUSIHUS
COLIMAIbHO-OKOHOMUYECKHX ITPOLIECCOB HA
COCTOSIHHE MPUPOJTHON U COUUATIBHOU
Cpelibl, 0CO3HAHUE TTI00AJIBLHOIO XapaKTepa
HKOJIOTMYECKUX MPOOIeM;

- INTAHWPOBAHUE U OCYIIECTBICHUE
JIEHCTBHN B OKPYKarOLIEH Cpesie Ha OCHOBE
3HAHUSA LEeJIeH YCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA;

AKTHBHOE HENPUHATHUE JICHCTBUH,
MIPUHOCSIIMX BPEJl OKPYKAIOIIEN CPENE;

- YMEHHE IIPOTHO3UPOBATH
HEeOJIaronpusTHbIE YKOJIOTHYECKUE
MOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEHCTBHM, IIPEAOTBPALLATh UX;
-paclIupEeHHE ONbITA ACATEIBHOCTH
HKOJIOTUYECKOM HAIIPaBICHHOCTH;
-OBJIaJICHUE HaBBbIKAaMHU Y4eOHO-
HCCIIEI0BATENIbCKON IIPOEKTHON U
COLIMAJIbHON EATEIbHOCTH

c(OpMUPOBAHHOCTh YMEHUS
MPUMEHSITH MTOJIYYCHHBIC 3HAHUS TSI
00BsICHEHHUS OMOIOTHUECKUX
MPOLECCOB U SIBJICHUM, IS
MIPUHSTHS TPAKTUICCKUX PEIICHUN B
IMOBCEAHEBHOM JKU3HHU C IICIBIO
obecneucHus 6€30IIaCHOCTH CBOETO
3JI0POBBS U 3JIOPOBBST OKPYIKAIOIINX
J01er, COOII0ICHHS 3JJ0POBOTO
o0pa3a )KM3HH, HOPM IPaMOTHOTO
ITOBEJICHUS B

OKpYKaroIlel MPUPOIHON CPENE;
MOHUMAaHHE HEOOXOIUMMOCTH
HCIIOJIb30BaHMS JOCTHKCHUM
COBpPEMEHHOI OHoJIoTuu U
OMOTEXHOJIOTHI ISl pAallHOHATBHOTO
MPUPOIONOIB30BaAHUS




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0bémM AUCHUTUINHBI U BUABI Y4eOHO#i padoThl

Bun yueOHo# padoThI

O0BEéM B yacax

MPAKTUYCCKUC 3aHATUA

O0Bem 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIATIIIMHbI 72

B T.U.

OcHOBHOe co/iep:KaHue

B 1.u.:

TeopeTuueckoe o0ydeHue 34
38

CamocrosiTesibHas padoTa

IIpomexyrounas arrecranusi 1 cemectp - UTO, 2 cemectp —

3a4Y€eT ¢ OLEHKOH




2.2. TeMmaTu4yeCcKHUii IJIAH U COJIEPKAHNE JUCHUILTHHBI

HaunmenoBaHmue pa3xeioB u
TEM

Conep:xanue yueOHOro Marepuaja (OCHOBHOE U
npo¢eccHOHATbHO-OPUEHTHPOBAHHOE), J1A00paATOPHbIE U

NMPAKTUYCCKUEC 3aHATHUA, l'lpI/IK.]'[a)IHOi/i MOAYJb (l'lpl/l HaJI]/I‘l]/IH)

O0BEéM yacoB

®opmupyemble
KOMITETEHIIU U

1

2

Pa3nea 1. Kierka - cTpyKTYpH

O-q)yHKIII/IOHaJIBHaﬂ CAUHUIIA dKUBOI'O

14

Tema 1.1.

OcHoBHOe cogepkaHue

Buosorus kak nayka. Oomas

Teoperuueckoe odyueHnmue:

XAPaKTEPUCTUKA KU3HHU

CoBpeMeHHbIe 0Tpaciau OMOJOTUYECKUX 3HaHUH. CBA3b OMOJIOTUH
C IPpYyrUMH HayKaMu: Onoxumusi, Onopusnka, OMOHHKA,
renoreorpadus u np. Poiabs u Mecto Ouosioruu B GOpMUPOBAHUA
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. Y POBHH OpraHU3aluU
®uBoM Marepun. O0IIas XapaKTepUCTHKA KU3HH, CBOICTBA
KHUBBIX CUCTEM. XMMUYECCKHI COCTaB KJIETOK

OK 02

Tema 1.2.

OcHoBHOE CoAEpKaHuE

CTpyKTYpHO-(PYHKIIMOHAJIBLHASA

Teopernueckoe o0yuenune:

opraHum3anus KJI€TOK

Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOYHOU T€OpUH. THUIIbI
KJIETOYHOM OpraHu3aluu: IPOKapuOTUIECKUH U
syKapuoTHueckuii. OJHOKJIETOUYHbIE MHOTOKJIETOYHbIE
opranusmsl. CTpoeHue NpOKapuoTH4YecKon KieTku. CTpoeHue
AYKAPUOTUYECKOMN KIIETKH.

Hexknerounsle ¢popMbl )KU3HU (BUPYCHI, 6akTeprodaru)

JlaGopaTopHble 3aHATHSA:

[TproGperenue onpITa MPUMEHEHNUS TEXHUKH MUKPOKOITUPOBAHUS
IIPU BBINOJIHEHUH J1a00paTOPHBIX paboT:
JlaGoparopHas

1. JJaboparopHas pabora «CTpoeHue KJIeTKHU (pacTeHus,

KUBOTHBIE, TPUOBI) U KJIETOUHBIE BKIIOUEHUS (Kpaxmad,
KapOTUHOUIbI, XJIOPOIJIACTHI, XPOMOILIACTHI)»
ITonroToBKa MUKpOIIpENapaToB, HAOJIIOAEHUE C TOMOIIBIO

OK 01
OK 02
OK 04




MHKPOCKOTIA, BBISIBICHHE PA3IHINi MEKIY N3ydaeMbIMU
00beKTaMu, (OPMYIMPOBAHUE BHIBOJIOB

JlaGopaTopHble 3aHATHSA:

Bupycublie u 6akTepuanbHble 3a060eBanus. O0IMe NPUHIHIIBL
HCIIOJIb30BaHHUs JIEKAPCTBEHHBIX BELIECTB.

OcobeHHocTH IpUMEHEHUs aHTUOMOTUKOB. [IpeacraBnenue
YCTHBIX COOOILEHUH ¢ pe3eHTalHel, TOATOTOBICHHBIX 10
IIEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX IPENOAABATEIEM

Tema 1.3
CTpYKTYpHO-PYHKIIHOHATbHBIE
(axkTopbI HACIEACTBEHHOCTH

OcHoBHOe coaepkaHue

TeopeTudeckoe o0yueHue:

Xpomocomuas teopusi T. Moprana. CtpoeHue XpoMOCOM.
XPpOMOCOMHBI HAOOP KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHEIE
XPOMOCOMBI, TAIUTOMIHBIA U TUIUIONTHBINA HaOop. HykiienHOBEIE
kuciotel: JJHK, PHK Haxoxnenue B Ki1eTke, UX CTPOCHUE U
¢byHkuuu. MaTpudHbIe TPOIECCHI B KIETKE: PeTUTUKAINS,
OomocuHTe3 Oemnka, pernapanus. [ eHeTHUECKU KO U €r0 CBOMCTBA

JlabopaTopHble 3aHATHS:

Pemenue 3ana4 Ha onpeeseHne IOCIeN0BaTEIBHOCTH
HYKJICOTUA0B, aMUHOKHUCIIOT B HOPME U B CIIy4ac U3MCHCHUA
II0CJIeI0BaTeNbHOCTH HyKieotn10B JIHK

OK 01
OK 02

Tema 1.4
OO0OMeH BelecTB U NPeBpalleHue
JHEPIuu B KJIeTKe

OcHoBHOE CoAEpKaHuE

TeopeaneCKoe oﬁyqeﬂue:

[TonsTue Mmerabonm3Ma. ACCUMMUIISALINS U AUCCUMUIISIIIMS - JIBE
CTOpPOHBI MeTabonu3Ma. Tumnsl oOMeHa BelecTB: aBTOTPOHBIN 1
reTepoTpodHBIA, a9pOOHBIN 1 aHa’poOHBIN. [I1acTuueckuit oOMeH.
dortocnHTE3. XEMOCHHTE3

OK 02

Tema 1.5
JKHU3HEeHHBIA UK KJIeTKH. MUTO3.
Meiio3

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHune:

Knerounslii kI, ero nepuopl. MUTo3, €ro CTaguu u
MPOUCXOASAIINE MPOIECCHl. broIornyeckoe 3Ha4eHue MUTO3a.

OK 02
OK 04
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Meiio3 u ero craguu. [loBenenne XxpoMocoM B MEHO3E.
Kpoccunrosep. buonorndeckuii cMbICi Meii03a

Kourpoabsnas padora MonekynsapHbId YPOBEHb OpraHU3aluH KHUBOTO 2
Pa3nen 2. Ctpoenne u GpyHKUMH OPraHu3mMa 14
Tema 2.1. OcHoBHoOe cogepkaHue 2 OK 02
Crpoenne opranusma OK 04
TeopeTuveckoe o0yueHue: 2
MHOTOKJIETOUYHbIE OpraHu3Mbl. B3auMOCBSI3b OpPraHOB U CHCTEMBI
OpraHoB B MHOTOKJIETOYHOM OpraHu3Mme. ['omeocrtas opraHusma u
€ro MojAJAepKaHue B MPOLIECCE KUIHEIEATSIbHOCTH
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 02
@®opMbl PA3MHOKEHUS OPraHNU3MOB OK 04
. Teopernueckoe odyueHnue: 4
OnTorenes pacTeHMii, ’)kUBOTHBIX U
JeT0BeKa @opmbl  pa3MHOXKEHHS OpraHu3MoB. becronoe u MmonoBoe
pasMHOXKeHne. Bubr 6ecronoro pa3MHOKEHHUS.
[TonoBoe  pa3MHOkeHue.  [ameToreHe3 y  >KMBOTHBIX.
Cnepmarorenes u oorenes. CTpoeHuUe MOJIOBBIX KIETOK.
OnogoTBOpEHHE.
NunuBuayanbHOE€ pa3BUTHE OPraHU3MOB. OMOPHOTEHE3 W €ro
CTaJuH. [TocTamMOpHOHAIBHBIH NEepUo/I. Cranun
MOCTAMOPHOHAILHOTO Pa3BUTHSA Y )KUBOTHBIX U YeioBeka. [Ipsmoe
U HempsMoe pa3BuTHE. bHojoruueckoe crapeHue U CMepTh.
OHnTOreHe3 pacteHui
Tema 2.3. OcHoBHOE coaepKaHue 4 OK 01
3aKOHOMEPHOCTH Hac/IeJ0BAHNSA Teopernyeckoe o0yueHune: 2 OK 02
Cueniiennoe Hacjiel0BaHue OCHOBHBIE TOHSTUS TEHETHKH. 3aKOHOMEPHOCTH O0Opa3oBaHUs OK 04

NPHU3HAKOB

ramer. 3akoHbl . Mennens (MOHOrMOpHAHOE U MOJUTHOPUAHOE
CKpelnBaHue). BzaumonelicTerue reHoB

3akon T. Moprana. CienjeHHoe HacleIOoBaHUE T'EHOB,
HapylleHue cueruieHns. Hacienosanue mpu3HaKkos,

CLIETVIEHHBIX C IOJIOM
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JlabopaTopHble 3aHATHA: 2 OK 02
Pemenue 3amau Ha omnpeneneHHE BEPOSTHOCTH BO3HHKHOBEHHS 1
HACJIE/ICTBEHHBIX MIPU3HAKOB IPU MOHO-, JU-, NOJUTUOPUAHOM U
AQHAJIM3HUPYIOIIEM CKPEIIMBAHUH, COCTaBICHHE TE€HOTHIIMYECKUX
CXEM CKpEIIMBAHUSA
JlabopaTopHble 3aHsATHSA: 1
Pemenne 3amau Ha omnpeneneHHe BEPOSTHOCTH BO3HMKHOBEHMS
HACJIEICTBEHHBIX NPU3HAKOB IpPU CLEIUIECHHOM HAacjleA0BaHUH,
COCTaBJIEHHE FeHOTUIIMYECKUX CXEM CKpEIUBaHUS
Tema 2.4. OcHoBHoOe coJepKkaHue OK 01
3aKOHOMEPHOCTH H3MEHYMBOCTH Teopernueckoe ofy4enue: 1 OK 02
W3MeH4nBOCTH IPU3HAKOB. Bunst M3MEHYHBOCTH: OK 04
HACJIEICTBEHHAs] U HEHACJICJICTBEHHAas. 3aKOH TI'OMOJIOTMYECKUX
psanoB B HaclencTBeHHoW wu3MeHuumBoctd (H.M. Babuios).
MyTanuoHHast TeOpysi U3MEHYUBOCTH. BUIpI MyTaliuii ¥ IPUIHHEI
uX BO3HUKHOBeHMs. Kapuotun uenoBeka. HacnenctBeHHble
3a00JeBaHMsl YEIIOBeKa. | eHHBIE W XPOMOCOMHBIE OOJE3HH
4esloBeKa. bosie3Hu ¢ HaclIeICTBEHHON
MIPEIPacroIOKEHHOCThI0. 3HAY€HWE MEIUIMHCKON TE€HETUKU B
NPEeJOTBPALlICHUH W JIEYEHUH TEeHETHYeCKuX 3aboJieBaHMi
4eJI0BEKa
JlabopaTopHbie 3aHATHSA: 2
Pemenue 3amau Ha ompezencHHe THIA MyTallMM NpU Iepeaade
HACJIEICTBEHHBIX MPU3HAKOB, COCTABJIEHUE T€HOTUITHYECKUX CXEM
CKpeLIUBaHUs
KonTpoJsbnas padora Crpoenue U pyHKIIUHM OpraHn3Ma 1
Pasznea 3. Teopusi 3BoJIIOUU 14
Tema 3.1. OcHoBHOe coaepKkaHue 6 OK 02
Hcropus 3BoonnonHoro yyenus. | Teopermueckoe o0yueHue: 6 OK 04
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Muxkpo3Boaroums
Maxkpo3Bosaonusi.

Bo3HukHOBeHUE U pa3BUTHE KM3HU
Ha 3emue

[TepBoie »BomormonHeie  koHmenuu (OK.b. Jlamapkx, X.JIL
broddon). Isomonunonnas Teopus Y. Jlapuna.

CuHTeTH4ecKasi TeOpHUs IBOJIIOIMU U €€ OCHOBHBIE MOJIOKEHUSI.
MHUKPO3BOJIIOLUS;

MuxkposBontorus.  [lomymsiiust  kak —SJIeMEHTapHas €IuHUIA
9BOJIIOLIMHU. ['eHeTHYeCKre OCHOBBI BOJIIOLIUH.

DnemMeHTapHble (akTOpbl HBOMOLMU. EcTecTBEeHHBIH OTOOp -
HaNPaBJSIOMUN (HaKTOP IBOIIOLUH.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPOIBOIIOLUU
MaxkposBomtorusi.  PopMbl M OCHOBHBIE  HalpaBJICHUS
makposBomoniun - (A.H.  CesepuoB). Ilytm  gocTwkeHus
omosnorudeckoro mporpecca. CoxpaHeHue OuopasHooOpasus Ha
3emuie.

I'unoTe3bl 1 TEOpUM BO3HUKHOBEHUS XU3HU Ha 3emie. [losBnenue
MEPBBIX KIETOK U X IBOJIOLIUS.

IIpokapuotsl u 3ykapuoThl. lIpoucxoxneHne MHOIOKJIETOUHBIX
opranu3mMoB. BO3HMKHOBEHHE OCHOBHBIX IIAPCTB AYKapUOT

Tema 3.2.
IIpoucxoxkaenue 4yeaoBeKa -
aHTpPOIOreHe3

OcHoBHOE€ CoacpKaHuEe

Teoperuueckoe od0yueHnmue:

AHTpOHOJ’IOI‘I/ISI - HayKa O 4YCJIOBCKC. Cucremaruyeckoe
ITOJIOXKCHHEC YCIIOBCKA. CXOI[CTBO 1 OTJIN4YUSA YCIOBCKA C
JKHUBOTHBIMU. OCHOBHBIC CTaluu aHTPOIIOT'CHE3a. 3BOJ’II’OHI/I$I
COBPCMCHHOT'O YCJIOBCKA. YenoBeueckue pachl 1 UX CAUHCTBO.
BpeMH " IIYTH PACCCIICHU YCIIOBCKA I10 IJIAHETC.
HpI/ICHOCO6HeHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUSAM CPCIbI

OK 02
OK 04

Pa3pen 4. Dxonorus

14

Tema 4.1.
JKo0rn4ecKue (PpaKToOpbl U Cpeabl
JKU3HU

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue:

CpCIlLI oOuTaHus OpraHu3MoOB: BOJHAsA, HA3E€MHO-BO3AyllIHAA,
IOYBCHHAsA, BHYTPUOPTaHU3MCHHAs.

DU3UKO-XUMHYECKHE OCOOCHHOCTH cpea oOuTaHUs OpTraHHu3MOB.
HpI/ICHOCO6HeHI/I${ OpPraHu3MOB K KU3HU B PA3HBIX CpCaax.

OK 01
OK 02
OK 07
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[TonsTue sxonornyeckoro akropa. Knaccudukanus
sKosIornueckux ¢gakropos. [IpaBuino MuHuMyMa
10O. JIu6uxa. 3akon TonepantHocT B. Hlendopna

Tema 4.2.
Honyasinus, coodmecTna,
IKOCUCTEMBI

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me:

DKoJjoruyeckasi XapakTepUCTUKA BUJIA U TTONYJISLIUY.
DKoJjoruyeckasi HUIa BU1a. DKOJIOTMUYECKUE XapaKTEPUCTUKU
nomyssiui. CooO1iecTBa U AKocucTeMbl. brorenos u ero
CTpyKTypa. CBs3M MEXIy OpraHu3Mamu B OHOIIEHO3E.
CTpyKTypHbIE€ KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHTBHI,
KOHCYMEHTBI, pEAYLIEHTHI.

KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B SKOCUCTEME.
Tpoduueckue ypoBHU

Tpoduueckue nenu u cet. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI.
buomacca u npoaykius. IKOJIOTUUECKHUE TUPAMUJIBI YUCET,
O6uomaccel u 3Hepruu. [IpaBuIo mupaMuabl SHEPTHH.

OK 01
OK 02
OK 07

Tema 4.3.
Buocdepa-raodanbuas
IKOJIOTHYECKasl CHCTeMA

OcHoBHOE CoAEpKaHuE

TeopeTuquKue oﬁyqelme:

buocdepa - xuBas o6onouka 3emau. PazBuTue npencraBieHuii o
ouocdepe B Tpynax B.U. Bepuanckoro.

O6mactu 6uocdeps! U ee KOMIOHEHTHI. JKHBOE BEIIECTBO
6uocgepsl ¥ ero PyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH
Oorocdepsl Kak TI100aTbHON IKOCUCTEMBI.

Jlunamuueckoe paBHOBecue B Omocdepe. KpyroBopoTs! BemecTs u

OHOreoXUMHYECKHE HUKIEL. | 100aIbHbIE DKOJIOTHYECKHUE
po0GJIEeMbl COBPEMEHHOCTH

OK 01
OK 02
OK 07

Tema 4.4.

OcHoBHOE coaepxaHue

OK 01
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Biausinne aHTPONOreHHbIX
(¢akTopoB Ha Ouochepy

Teopernyeckoe o0yueHue:

AHTpOTOreHHbIE BO3/ICHCTBHS HAa Onocdepy. 3arps3HeHus Kak
BUJ] aHTPOTIOT€HHOTO BO3ZICHCTBUSI.

AHTpOIIOTeHHBIE BO3/IeHCTBUS Ha aTMocdepy. Bo3aeiicTBus Ha
runpocdepy. Bo3aelictBus nHa nurochepy.

AHTpPONOTeHHBIC BO3/ICHCTBHS Ha OMOTUYECKHE COOOIIEeCTBa.
VYTray6ieHHO U3y4aroTcs OTXO/IbI, CBSI3aHHBIE C ONPEeIIEHHON
npodeccueit/cnennanbHOCTHIO

JlabopaTopHble 3aHATHSA:

HpaKTI/I‘-IGCKOG 3aHATUA «OTXOI[I)I IMPOU3BOACTBA»

OK 02
OK 04
OK 07

Tema 4.5

Bausinue coumajabHoO-
IKOJIOTHYECKUX (PAKTOPOB HA
310pPOBbeE YeJI0BeKa

OcHoBHOE€ CoacpKaHuEe

TeopeaneCKoe oﬁyqelme:

3710poBbe U €ro cocTaBistomue. @akTopspl, HOJOKUTEIBHO U
OTpHULATENILHO BIIMAIOIIME HA OpraHu3M denoBeka. [Ipobiema
TEXHOTE€HHBIX BO3JICCTBHI Ha 3JI0POBbE YEIOBEKA
(3MEKTPOMAarHUTHBIE TIOJISI, OBITOBASI XUMHUSI, U30BITOYHBIC IITYMBI,
paauanus v T.11.). AJanTainus opranusma dejioBeka K pakropam
OKpYy>Karolen

cpenbl. [Ipunnumner popmMupoBaHus 310pOBbeCOEPETarOIIETO
noBeneHus. Ousndeckasi akTUBHOCTh U 3JI0pOBbE. buoxumuieckue

ACIICKThI PAallUOHAJIBHOTO MU TaHUA

OK 02
OK 04
OK 07

IlpodeccuoHaILHO-OPMEHTHPOBAHHOE Co/lepKaHueE (COAep:KaHNe TIPUKIATHOTO MO/TYJIs1)

Pa3nea 5. Buojiorus B :KuU3HU

16

Tema 5.1.
BHOTCXHOJIOFI/I]/I B ’KU3HHU KAXKIA0I0

OcHoBHOE CoAEpKaHue

TCOPCTH‘ICCKOC coaepkanue:

brorexHoorus Kak Hayka v mpou3BoJacTBO. OCHOBHBIE
HaIpaBJIEHUs COBPEMEHHON OMOTEeXHOIOTHH. MeToablI
onorexHooruu. OObEKTHl OMOTEXHOIOTHU. JTHKA

OHMOTEXHOJIOTHYECKUX U T€HETUUSCKUX OKCIICPUMCHTOB.

OK 01
OK 02
OK 04
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[IpaBuna moucka u aHaan3a OMOIKOJIOTMYECKON HHPOPMALIUH U3
pa3IMYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-HAy4IHAsl TUTEpaTypa,
cpezicTBa MaccoBOW MHPOpMaIUH, ceTh IHTEpHET U Apyrue)

.JIaﬁopaTopHLIe 3aHATHUA:

Keificpl Ha aHanu3 nHGOPMALIMK O HAYYHBIX JOCTHKCHHUIX B
00J1acTH TeHETUYECKUX TEXHOJOTUH, KIIETOYHON HHKEHEPUH,
MUIIEBBIX OMOTEXHOJIOTUH. 3aluTa Keica: MpeICTaBICHIE
pEe3yIbTATOB PELIEHUs KEHCOB (BBICTYIUICHHUE C IPE3CHTAIUEH )

.JIaﬁopaTopHLIe 3aHATHUA:

OTHYECKUE acTIeKThl Pa3BUTUS OMOTEXHOJIOTUN U IPUMEHEHUE UX
B )KM3HH YeJIOBEKa, TIOMCK U aHAIHU3 UH(OPMAIMN U3 PA3ITHIHBIX
MCTOYHHKOB (Hay4yHast 1 ydeOHO-Hay4YHasl TUTEpPaTypa, CPeCTBA
MaccoBoi nHpopmanuu, cetb IHTEepHET 1 qpyrue)

Ketficpl Ha aHanmm3 nHGOpPMALUU 00 STHUECKUX ACTIEKTaX Pa3BUTHS
OuoTexHOJIOTHH (110 TpyIIam)

3amura keiica: [IpeacraBnenue pe3yabTaToOB PEIICHUs KEHCOB
(BBICTYILJIEHUE C MTPE3EHTAINEH )

Tema 5.2.
buorexHogoruun
M TEXHHYECKHe
CHCTEMBI

OcHoBHOE CoAEpKaHue

JlabopaTopHble 3aHATHS:

Pa3BuTHe OnoTexHOIOTUI C MPUMEHEHNEM TEXHUUYECKUX CUCTEM
(Ononmxenepusi, OnonHpopmarruka, OMOHHUKA) U UX IPUMEHEHUE B
KU3HU YEJIOBEKa, TOMCK U aHalIu3 MH(OPMALIUU U3 PA3ITUYHBIX
VCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTeparypa, CpeacTBa
MaccoBoi uHpopmaiuu, cetb IHTEpHET U apyrue)

Kelicel Ha aHanu3 HHPOPMALMK O Pa3BUTHH OMOTEXHOJIOTHIL €

MIPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0 TPYIIIaM)

3amura keica: IIpencraBienne pe3yabTaTOB pEIIEHUs KEHCOB
(BBICTYILIIEHUE C MTPE3EHTAINEH )

OK 01
OK 02
OK 04

IIpomeikyTOUHOE aTTECTALMS 110

HUTO / 3auer ¢ oLleHKOH
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AUCHHUIIJINHE

Bcero:

72
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3. YcaoBus peaju3anuu y4eOHOM TN CHUTIITHHBI

3.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHuI0

OcBoenne mporpaMMbl yueOHOM AuCHMILTUHBL «buojorus» mnpenmnosiiaraeT HaJIU4YUEe B
npodecCHOHANBHOM  00pa30BaTEIbHON  OpraHu3alid, pealu3yomeld  o00pa3oBaTeIbHYIO
nmporpammy cpeaHero oomiero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gase
OCHOBHOTO 00IIero o0pazoBaHusi, y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOKHOCTh
obOecrieunTh CBOOONHBIN JOCTYI B ceTb VMHTEepHET BO BpeMsl y4eOHOIO 3aHSTHS U B MEPHO]
BHEY4YEOHOW AEATEIbHOCTH O0yJarOIIUXCS.

[Tomemenue kabuHeTa yaoBieTBopseT TpeboBaHusAM CaHUTAPHO-3MUAEMHUOIOTHYECKUX
npaBui u HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaiieHO TUIIOBBIM O0OPYIOBAHUEM,
YKa3aHHBIM B HACTOSIILIUX TPEOOBAaHHUAX, B TOM YHUCIIE CHEIHATM3UPOBAHHON y4eOHON MeOenbio
U CpeACTBaMH OOYYCHHSI, JOCTATOYHBIMHU JJIsSI BHITIOTHEHHS TPEOOBAaHUN K YPOBHIO MOATOTOBKH
oOydJaronuxcs.

B xabunere wmeercs MyJIbTHMEIUWHOE OOOpPYIOBaHUE, IIOCPEACTBOM KOTOPOTO
YY4aCTHUKH 00pa3oBaTENbHOrO TMpolecca MPOCMATPUBAIOT BU3YalIbHYIO HMH(POPMAIHMIO TIO
Ouos0ruM, CO34at0T NPE3EHTALlUH, BUI€OMATEpUallbl, UHbIE JIOKYMEHTHI.

B cocraB y4eOHO-METOIMYECKOTO U  MaTepUaIbHO-TEXHUYECKOTO  OOecreyeHus
POrpaMMBbl YI€OHOUM TUCITUTUIMHBI «BHOJIOTHS» BXOIAT:

* MHOTO()YHKIITMOHATIbHBIA KOMIUIEKC MPENo/1aBaTeNs;

* HarJsiHbIE TTOCOOUS (KOMILJIEKTHI YYEOHBIX TAaOJMII, IJIAKATOB, TOPTPETOB BBHIIAIOIIUXCS
VUEHBIX, JIWHAMUYECKHE IOCOOMS, WJUIIOCTPUPYIONINE OHOJOTHYECKHE MPOLECChl, MOJEIH,
MYJISDKA 1 MUKPOTIpENapaThl OMOJIOTHYECKUX O0OBEKTOB U Jp.);

* UH(POPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEJICTBA;

HKpPaHHO-3BYKOBBIE TTOCOONS;

* KOMITJIEKT TEXHUYECKOW JOKYMEHTAI[MH, B TOM UYHKCJe MacrnopTa Ha CpeAcTBa 0Oy4eHHUs,
MHCTPYKLMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;

* OMOIMOTEUHBIN (OHI.

B Oubnuoreunsiii GoHA BXOAAT y4eOHUKH, ydeOHO-meToauueckue komriekTel (YMK),
oOecreunBaroIIie OCBOCHHE Y4eOHON IUCHUIUTUHBI «buonorus», pexoOMeHIOBaHHBIC WU
JIOTIYIIEHHbIE ISl MCMOJb30BaHUS B NPO(ECCHOHATBHBIX O00pa30BaTENbHBIX OpPraHU3AIMIX,
peanu3yonmx 00pa3oBaTelbHYI0 MPOTpaMMy CpeAHEero oO0Iiero oOpa3oBaHHs B Mpenenax
ocsoenust OITOIT CITO na 6a3ze 0CHOBHOTO 0OIIIEro 00pa3oBaHusl.

bubnuoreunsii  QoHJ MOMOTHEH SHIMKIONEAWSIMH, CHPABOYHHKAMH, CJIO-BapsiMH,
HAay4YHOM M HAYYHO-TIONYJISIPHOM JIUTEPATYpOW M APYroM JUTEPATYPOM IO pa3HBIM BOIPOCAM
6uonoruu.

B npouecce ocBoeHust mporpaMmMbl y4eOHOM TUCIUIUIMHBI « BHONOTHs» CTYyI€HTHl UMEIOT
BO3MOXXHOCTh JOCTyIa K JJIEKTPOHHBIM y4eOHBIM MaTepuajaM 1o OWOJIOTHUH, UMEIONINMCS B
CcBOOOAHOM A0cTyme B cucteMe MHTepHET (3JIEKTPOHHBIM KHUTAM, IPaKTUKyMaM, TeCTaM U JIp.).

B  oOpazoBatenbHOM mpollecce MPEeIyCMOTPEHO  HUCMOJIb30BAaHUE  AKTHUBHBIX H
WHTEPAKTHBHBIX (POPM MPOBEICHUS 3aHITHI:

1. UuauBuayalbHbBIE MPOEKTHI.

2. MynpTumMmenua-npe3eHTanus (Tema «IBOJIONHS YeNOBEeKa». PaHHHWE ATambl pa3BUTHA
*Ku3HU Ha 3emie. [IpuynHBl 1 BO3MOXKHAS MCTOPUS BBIXOJA HA CYIIY PACTCHHH U KUBOTHBIX.
CoBpeMeHHbIH 3Tall pa3BUTHUS dyenoBeuecTBa. UenoBeueckue pacsl. OMacHOCTh pacu3ma).

3. Cemunap-muanor (tema «OCHOBHBIE HAIpPaBJICHUS HBOIIOIUOHHOTO MPOTpPEccan:
Hctopust pa3BuTHs 3BONIONUOHHBIX uae. 3Hauenue pabor K. Jlunnes, XK.b. Jlamapka B
Pa3BUTHH DBOJIOIIMOHHBIX UICH B OUOJIOTHH).



3.2. IEPEYEHb PEKOMEHJIYEMBIX YUEBHbBIX U3JIAHUM, THTEPHET-
PECYPCOB, JIONOJHUTEJbHOM JIUTEPATYPHI

HopmaTuBHO-IpaBOBbIE AKTHI:

1. ®enpepanpubiii 3akoH oT 29.12.2012 Ne273-03 «0O6 ob6pa3zoBanun B Poccuiickoit
Oeneparuny. [Ipukaz Munobpuaykun Poccum ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
denepanbHOrO rocyIapcTBEHHOTO O0pa30BaTENbHOIO CTAaHAApPTa CPEIHEro (MOJIHOro) OOIIero
00pa3zoBaHUN.

2. Ilpuka3z Muno6pHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun maMeHenuit B [Ipukas
MunucrepctBa obpa3zoBanus U Hayku Poccuiickoit @epepauuu ot 17.05.2012 Ne 413 “O6
YTBEpXK-IeHUU (eepaqbHOro TroCyAapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAApTa CpPETHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

3. Ilucemo JlemapramMeHTa rocyaapCcTBEHHOM MOJUTHKHU B cepe MOArOTOBKU pabodynX KaapoB
u JIITIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «PexoMeHanuu 1o OpraHu3alud
MoJIyue-HUs CpeHero o0uiero oopa3oBaHusl B Mpejieiax OCBOCHUS 00pa30BaTEIbHBIX MPOTpaMM
cpenHero npohecCHoHaTLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa30BaHMsI C YIETOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX OOpa30BATENbHBIX CTAHAAPTOB M TOTy4aeMoun
npodeCcCuu MU CIICUATBHOCTH CPEeTHETO MPO(hecCHOHATFHOTO 00pa30BaHuUs

Cnucok 0CHOBHOI JIMTEPATYPbI:

1. AradonoBa, 1. b. buonorus: 6a3zoBblii ypoBeHb: y4ueOnuk / M. b. Aradonoma, A. A.
Kamenckwii, B. . CuBornazoB. — Mockga : [Ipocsemenne, 2024. — 271 c¢. — ISBN 978-5-09-
113524-4. — Tekct : snekTpoHHbIH / Jlanb : 3nekTpoHHO-OMONMHMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/409217.

2. buosorust : y4eOHMK M TPAKTHKYM JUIS CpPEIHEro npogecCHOHAILHOro obOpa3oBaHus /
B. H. Speirun [u np.] ; nox pexakmueit B. H. Speiruna. — 2-e 3. — Mocksa : 3parenscTBo
Opaiir, 2023. — 378 c. — (IIpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-09603-3.
— Texkct : anexTponnbiit // OOpa3zoBarensHas miaTdopma FOpaiit [caitt]. — URL: https://biblio-
online.ru/bcode/511618

3. OcunioBa, JI. A. Tenetnka. B 2 uv. Yacte 1: yueOHOEe mocoOHMe IS CpEIHETrO

npodeccuonanbHoro obpazoanus / JI. A. OcunoBa. — 2-e u3n., uchp. U gon. — Mocksa :
WznatenberBo FOpaiit, 2023. — 243 ¢. — (IIpodeccnonanbaoe oopazoBanue). — ISBN 978-5-
534-09330-8. — Tekct : anekTpoHHbIN // OOpa3oBarenbHas 1uatdopma IOpaiit [caiiT]. —

URL: https://biblio-online.ru/bcode/513817

JlonoIHUTeILHAS JTUTepPaTypa:

1. Jlenuenxo, E. M. llutonorusi, TUCTOJNOTUSI U SMOPHOJIOTHS : Y4EOHUK Ji CPETHETO
npodeccuonanbHoro obpaszoBanusi / E. M. Jlenuenko. — 2-¢ u3a., ucnp. U aomn. — MOoCKBa .
WznatenberBo FOpaiit, 2023. — 347 ¢. — (IIpodeccronanbaoe oopazoBanue). — ISBN 978-5-
534-08617-1. — Texkct : anekTpoHHBIN // OOpazoBarenbHas Iuiatdopma HOpaift [calfT]. —
URL: https://biblio-online.ru/bcode/514046

CnpaBoyHHK:

1. CnpaBounas cuctema «KoncynbranT Ilmocy

KypHnaiabi:

1. Kypunan. buonorus B mxkone. Hayuno-meronnueckuit xypHan. Yupemurens: OOO

«IxonbHas mpecca» https://elibrary.ru/title_about.asp?id=8443

2. XKypnan. Cger. HayuHo-Teopernueckuii  KypHal yupexxageH ~ MCX PO
https://elibrary.ru/title_about.asp?id=10443
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https://biblio-online.ru/bcode/511618
https://biblio-online.ru/bcode/513817
https://biblio-online.ru/bcode/514046

NuTepHeT-pecypcebl:

www.sbio.info (Bcs Ouonorusi. CoBpeMeHHass OHOJOTHS, CTaThd, HOBOCTH, OHOIMOTEKA).
www.window.edu.ru (EquHoe okHO mocTymna k 00pa3oBaTenbHBIM pecypcaMm MHTepHeTa 1o 6uo
JIOTHUN).

www.5ballov.ru/test (Tect nns aOUTypHEHTOB 1O BCEMY IIKOJIBHOMY KypCy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMmyHHKaIIMOHHBIEC BUKTOPHUHBI 110 OMOJIOTUH -
9KOJIOTUH Ha cepBepe BopoHeKCKoro yHUBEpCHTETA).

www.biology.ru (buosnorust B OTkpbiToM KoJutemke. CallT COMEPKUT IEKTPOHHBIA YIEOHUK TI0
ouosorun, On-line TecThl).

www.informika.ru  (OnekTpoHHBIA  y4yeOHUK, OOJIBIION CIHCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornveckas kaptuHa mupa. Paznen KoMrploTepHOTO yueOHHKa, pa3pado-
TaHHOTO B MOCKOBCKOM T'OCYJapCTBEHHOM OTKPBITOM YHHUBEPCHUTETE).

www.nature.ok.ru (Peakue u ucuesaronme >XUBOTHbIe Poccum — TPOEKT DKOJIOTHYECKOTO
uentpa MI'Y um. M.B.Jlomonocoga).

www.kozlenkoa.narod.ru ([Iyis Tex, KTO y4uTCS caM M YYHUT JAPYTHUX; OYHO U JUCTAHIIMOHHO,
OHOJIOTUM, XUMUH, IPYTUM IIPEIMETaM).

www.schoolcity.by (buonorus B Boripocax u 0TBeTax).

www.bril2002.narod.ru (buonorust misi mkoibHUKOB. Kparkasi, KOMIIaKTHasl, HO JOCTaTOYHO
noapoOHas uHbopMarus mo pasnenam: «Oomas ouonorusy», «boranuka», «3oonorusy, «Heno-
BEK)).

4. KOHTpOJIL H OLICHKA PE3YyJbTAaTOB 0CBOCHUA NUCHUIIJIUHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA 06H1606p330BaTeHBHOﬁ JUCHUITIINHBI
PACKpbIBAOTCA YCPE3 JUCHUIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC Ha (1)OpMI/Ip0BaHI/IC O6H_II/IX
u HpO(beCCI/IOHaHBHbIX KOMHeTeHHI/Iﬁ I10 pasaciiaM U TCMaM COACPIKAHU yqe6Hor0 MartcpHraia.

O0mas koMneTeHUus Paznen/Tema Tun oueHoYHbIX
MeponpHUATHIA
Paspnea 1. Knerka - KonTponbhas padota
CTPYKTYPHO- «MonexynspHbIi
(pyHKuMOHAILHASA YpOBEHb OpraHU3alNH
eIMHMIIA }KUBOT'0 KUBOTOY
OK 02 1.1.Bbuonorus xKak Hayka. 3anosHeHUEe TaOIHIIBI C
Obmas ONKMCAHUEM METOJIOB
XapaKTePUCTHKA JKU3HU MUKPOCKOIIUPOBAHHUS C UX

JIOCTOMHCTBAMH U
HEJOCTaTKaMU. 3allOJTHCHHE
TaOnuIel «BKitag y4eHbIX B
pa3BUTHE OMOJIOTUM
3anoJIHEHHE CPAaBHUTEIIBHON
TaOJIMIIBI CXOACTBA U
pa3JIMYMil 5KUBOTO U HE

KHUBOI'O

OK 01 1.2.CtpyxTypHO- OneHnBaemasi TUCKyCCHS 1O
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OK 02
OK 04

(byHKIMOHATIBbHAS
OpraHu3aIys KIETOK

BOIIPOCaM JIEKIIUU
Pa3zpaboTka MeHTanbHOM
KapThI 110

KJTACCU(PUKAILIUU KIETOK U UX
CTPOCHUIO Ha MPO- U
YKapUOTHYECKUX H 10
[[apCcTBaM B MUHU TPYIIIax
Brinosinenue u 3ammra
n1abopaTopHBIX paboT:
«CTpoeHHe KIETKU
(pacreHust, )KUBOTHBIE,
rpuObl) U KIETOYHBIC
BKJTFOUCHUS

(xpaxmai, KapOTUHOM/IBI,
XJIOPOIIACTHI,
XPOMOILIACTHI)»
[TpakTHdeckoe 3aHsATHUE.
[IpencraBieHne yCTHBIX
COOOIIEeHUH C pe3eHTalueH,
MOJITOTOBJIEHHBIX IO
MIEPEYHIO

HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenojaBaTenemM

OK 01
OK 02

1.3.CtpykTypHO
(byHKIMOHATBHBIE (PAKTOPHI
HACJIeICTBEHHOCTH

@pOHTAIBHBIN OIPOC
Pa3pabotka rioccapus
Pemenne 3amay Ha
ornpezeneHue
MOCJIEI0BATEIbHOCTH
HYKJICOTH/IOB,
aMMHOKHCIIOT B HOPME U B
cilyyae U3MEHEHUs
[0CJIEe10BATEIbHOCTH
HykieotunoB JJHK

OK 02

1.4.00MeH BelecTs u
MIpEeBpaICHNE YHEPTUU B

KJIICTKE.

@pOHTAIBHBIN OITPOC
3anoJIHEHHE CPAaBHUTEIIBHON
Ta0JINLIBI XapaKTEPUCTUK
THUIIOB OOMEHA BEIIECTB.

OK 02
OK 04

1.5.)Ku3HeHHbIi KT
KJIETKH.
Muwurto3. Meiio3

OO6cyxaeHue mo Bompocam
JICKIIUM
Pa3paboTka neHTHl BpeMeHU

KHU3HCHHOI'O MKJIa
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Paznen 2. Ctpoenue u

byHkuun
OpraHu3Ma

KonrponsHas pabora
"CtpoeHue u
¢byHkuuu opranuzma”

OK 02
OK 04

2.1.Ctpoenue opranuzma

OnenuBaemast TUCKYCCHS
Pa3zpaboTka MeHTaNbHON
KapThbl TKaHEW, OPraHOB U
CHCTEM OpPraHOB OPTaHHU3MOB
(pacreHust, )KUBOTHBIE,
YeJI0BEK) C KpaTKOH

XapaKTEPUCTUKOMN UX

byHKIUH

OK 02
OK 04

2.2.DopMBI pa3MHOKEHUS
OpranuszmoB

OHnTOreHe3 pacrteHui,
KUBOTHBIX U

YCJIO0BCKa

OpOHTAIBHBIN OIIPOC
3arnonHeHre TaOIUIIBI C
KpaTKOW XapaKTepPUCTUKOU U
npuMepamu Gopm
Pa3MHOKEHUS OPraHU3MOB
Pa3paboTka JIeHTbI BpEMEHH ¢
XapaKTEPUCTUKOM 3TaIroB
OHTOTCHE3a

OTZEJIbHOM IPYIIION KUBOTHBIX
u

YeJI0BEeKa M0 MUKPOTpyIIamMm
Tect/ompoc

CocTaBrieHue )KU3HEHHBIX
IIUKJIOB

pacTeHuii o oTAeIaM
(MOXOBHIHBIE, XBOIIEBUAHBIE,
MarnopoOTHUKOBUAHEIC,
roJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
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OK 01
OK 02
OK 04

2.3.3aKOHOMEPHOCTH
HacJIeI0BaHuUs

CluemieHHOE HaclaeJ0BaHUE
MPU3HAKOB

Pazpabotka rimoccapus
@pOHTAIBHBIN OIIPOC

Tect o Bompocam JeKIUU
Pemenue 3anay Ha
OTIpeieIeHNe BEPOSITHOCTU
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX MTPU3HAKOB
pYU MOHO-, JTU-,
MOJIMTUOPUAHOM U
aHATM3UPYIOILEM
CKPEILMBAaHUU, COCTABIICHHE
TEHOTUITNYECKUX CXEM
CKpEIBaHHS

Tect

Pa3paborka rioccapus
Pemenue 3anau Ha
olpeeneHue

BEPOSTHOCTH
BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB
IIPU CLIETIIICHHOM
HacJIeI0BaHUH,
COCTaBJICHUE
TeHOTUITNYECKUX CXEM
CKpEeLBaHMS

OK 01
OK 02
OK 04

2.4.3aKkOHOMEpPHOCTH

U3MCHYUBOCTHU

Tecr.

Pemnrenue 3agad Ha
OmnpeeseHue Tumna
MyTalUHU IIpU epeaaye
HaCJIEJICTBEHHBIX
MIPU3HAKOB, COCTABJICHUE
FeHOTHUITHYECKUX CXEM
CKpPEIMBaHUSA

Paznea 3. Teopusi
IBOJTIOLMH

KonTponbhas padota
"TeopeTnuecKue acCieKThl

DBOJIIOIHMH KU3HU Ha 3emiie"
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OK 02 3.1.’cropus @poHTAIBHBIN 0IIPOC
OK 04 9BOJIIOLIMOHHOTO YYEHUS. Pa3pabotka rioccapus
MukposBo TEPMHUHOB
Makpo3Bostonus. Pa3zpaboTka neHThl BpeMeH!
Bo3HUKHOBEHME U Pa3BUTHE | Pa3BUTHUS IBOJIIOLIMOHHOTO
YKU3HU Ha 3emile JoLus yueHus
OneHuBaemast IUCKYCCHS:
HCII0JIb30BaHUE apI'yMEHTOB,
OM0JIOTNYECKOI
TEPMUHOJIOTHH U CHMBOJIUKH
JUIsl T0OKa3aTeIbCTBa pOJICTBA
OpraHU3MOB pa3HbIX
CHUCTEMaTHYECKUX TPYII
Pa3paboTka 1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHUS
JKU3HU Ha 3emiie
OK 02 3.2.Ilpoucxoxaenne @poHTaNIBHBIN 0IIpOC
OK 04 YeJioBeKa - Pa3paboTka neHTBI BpeMEHU
aHTPOIIOTEHE3 IIPOUCXOXKICHUS YEJIOBEKa
Paznea 4. Dxosiorus
OK 01 4.1.Okonoruveckue TecT 1o 2KOJIOTHYECKUM
OK 02 (akTOpHI M CPEIIBbI KU3HH ¢dakropaMm u
OK 07 cpeliaM >KM3HU OPraHHu3MOB
OK 01 4.2 Tlonynsiums, CocraBneHue cxeM
OK 02 co00IIeCTBa, KpyTroBOpOTa BEIIECTB,
OK 07 9KOCHCTEMBI UCIIOJIb3YSl MaTepUallbl
JEKIUU
Pemenne nmpaktuko-
OpPUEHTHPOBAHHBIX
pacyeTHBIX 3aIaHUH IO
MIEPEHOCY BEILIECTBA U
SHEPrUH B SKOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKHUX
1ernen U mupamMu OMoMacchl
Y DHEPTUH
OK 01 4.3.buocdepa - rmodbanbHas | OrneHuBaeMasi JUCKYCCHs
OK 02 9KOJIOTUYECKAsI CHCTEMA Tect
OK 07
OK 01 4.4 Bnusiaue Tect
OK 02 AHTPOIIOI€HHBIX [TpakTnueckas pabora
OK 04 (akTopoB Ha buochepy "OTX0/bI TPOU3BOACTBA"
OK 07
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OK 02
OK 04
OK 07

Binstaue counansHoO-
HKOJIOTUYECKUX (PAaKTOPOB
Ha 3/I0pOBBE UEIOBEKA

OnenuBaemast TUCKyCCHS
Brinonnenue 1abopatopHoii
paboThI Ha

BEIOOD:

"YMcTBeHHAs
paboTocrmocoOHOCTh",
"Biusinue aboTuyecKux
(bakTOpOB Ha YeIOBEeKa
(HM3KHUE U BBICOKHE

TeMIeparypsl)"

Paznea 5. buoJsiorus B
JKM3HA

3amura Keica:
MNpeaACTaBJICHUC
pE3yIbTaTOB PEUICHUS
KENCOB

(BBICTYILJIEHUE C
MIPE3CHTALINECH )

OK 01
OK 02
OK 04

5.1 . BHOTEXHOJIOTHUH B JKU3HUA

Kaxxja0ro

BrinosHenue keiica Ha
aHaIN3

uH(pOpMaIUK 0 HAYYHBIX
JIOCTHKCHUSIX B

00J1aCTH TEHETUYECKUX
TEXHOJIOTHH,

KJICTOYHOW MHYKEHEPUH,
MUIIEBBIX OMOTEXHOJIOTUI
(1o rpyrman),
MIPEACTABICHUE PE3yIbTATOB

pelIeHUs KeCoB

OK 01
OK 02
OK 04

5.2.BbuotexHonoruu u

TEXHHUYCCKHNE CUCTCMBI

BelnmonHenue kelica Ha
aHaJn3

nH(pOpMaLIUU O pa3BUTHUS
OMOTEXHOJIOTHIA C
MIpUMEHEHUEM

TEXHUYECKUX CUCTEM (TI0
Tpynmam),

MIPEACTABICHUE PE3yIbTATOB
pelIeHus KecoB
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Onucanue MIKaJj olleHUBaHUS

COCTaBIOMNE | 1 EHyyT COPMUPOBAHHOCTH KOMITETEHLIMN
KOMITETEHIINU
HEYJIOBJIECTBOPUTEIHHO | YAOBJIETBOPUTEIHHO XOPOILO OTIIMYHO
IlonunoTa VYpoBeHb 3HaHU HIKEe | MUHUMAaIBHO YpoBeHb 3HaHUU B YpoBeHb 3HaHUU B
3HAaHUH MHHHUMAaJIBHBIX JOIYCTHMBIN YpOBEHb | 0OBEME, o0Beme,
TpeboBanuii. Umenn 3HaHuil. JlonymeHo COOTBETCTBYIOIEM COOTBETCTBYIOIIEM
MECTO TpyObIe MHOTO HETpyOBIX MpOrpaMMe TTOATOTOBKH. porpamMMme HOATOTOBKH,
OIIHOKH. OIIHMOKH. JlomyIeHo HECKOIBKO JlonyIeHo HECKOIBKO
TpyOBIX OIINOOK HECYIIEeCTBESHHBIX
OIIHOOK.
Hamnune IIpu pemenun IIponemoncTpupoBa- [IponeMoHCTpUPOBAHBI [IponeMoHCTpUPOBAHEI
yMEHHUH CTaHJApPTHHIX 3a7ja4 HE | HbI OCHOBHBIC YMCHMSA. | BCE OCHOBHBIC YMEHMUS. BCE OCHOBHBIE YMEHUS,
(HaBBIKOB) MPOAEMOHCTPUPO- Permiens! THOBBIE PerieHsl Bce OCHOBHBIE HEKOTOpHBIE - HA YPOBHE
BaHBI HEKOTOPBIE 3a7a4M C HerpyObIMU 3a71a4M C HETpyObIMU XOPOIIO 3aKPEIUICHHBIX
OCHOBHBIE YMEHUS U OIUOKaMU. omuOKaMu. BeIoTHEHBI HaBBIKOB. PereHs! Bce
HaBBIKU. MIMenu MecTo | BrInosiHeHB! Bce BCE 3a/IaHUs, HO C OCHOBHBIE 3aJja4ll C
rpy61>1e OIINOKHU. 3aJaHus HO HC B HCKOTOPBIMU HEAOYETAMMU. OTACIIBHBIMHA
MIOJTHOM 00BeMe. HECYIIECTBCHHBIMH
ommuOKaMu. BeImomHeHb!
BCE 3aJ]aHUsl, B IIOJTHOM
o0beMe, Oe3 HETOYETOB.
BOITPOCHI K UTO / 3BAYETY:
1. Kiuerounas teopus. CtpoeHue W (QPYHKIMH OPraHOUAOB KJIETKH, SMOpPHOJIOTHYECKUE

©ooN RN

JI0Ka3aTeNbCTBA IBOJIIOIIMHM OPraHUYECKOI0 MUPA.
[Tpokapuotuueckue kiaeTku. Heknerounsie pOpMbI KU3HU - BUPYCHI.

Opranuyeckue BelecTBa KIETKU. benku, ux ctpoeHre U GyHKIIHH.

Oprannueckue BEeUIeCTBa KJIETKU. YTIEBOAbI U JIUIHUIBL.

Hyxnennoseie kucnotsl: JITHK u PHK.

OO6wmen BemecTB B kieTke. AT® — yHUBepcanbHBIA UCTOYHUK YHEPTHH.

[Tnactuyeckuit oomeH. bruocunTes 6enKoB.

DHepreTudeckuii oomeH B kietke. Cuare3 ATO.

Oco0OeHHOCTH IUTACTUYECKOTO W JHEPreTHUYECKOro OOMEHa pacTUTENbHOW KIIETKH.
doTtocuHTE3.

. Ctpoenue u pyHKIuM aapa Ki1eTku. CTpoeHHe XpOMOCOM.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Jlenenue knetku. MUTO3 1 Mei03: a3bl M CpaBHUTENIbHAS XapAKTEPUCTUKA.
®opMBbI pa3MHOKEHUSI Oprain3MoB. OBOT€HE3 U CIIEPMATOICHES.
NuauBuayalbHOE pa3BUTHE OPraHU3MOB — OHTOI€HES.

becnonoe u nmosioBoe pazMHokeHre opranu3mMoB. OmnogorBopenue. Ero 3Hauenue.
['uOpunonornueckuit METO] U3y4eHus HaciaeACcTBeHHOCTH. [IepBbIiif 3akoH Menzens.
Jurubpunnoe ckpemubanue. Bropoit 3akon Menens.

SIBieHMe CLEIIEHHOT0 Hacle0BaHUs U TeHEeTHKa I0JIa.

I'eneruka yenoseka. Ee 3HaueHue 1711 MEIULIMHBI U 3IpaBOOXPAaHEHUS.
HenacnenctenHas 1 HacaeICTBEHHAs U3MEHUYUBOCTb.

3amauu COBpeMEHHOM cenleKiMu. Cenekuus pacTeHu.

Cenexuus KUBOTHBIX.

Cenexuys MUKpOOPTaHHU3MOB.

buotexnonorus. XapakTepucTuka OCHOBHBIX METOJIOB OMOTEXHOJIOTHH.
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24.

25.
26.

217.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.

38.

39.

40.

buocdepa u coiicTBa Gmomacchl mianeTsl 3emiiss. KpyroBopoT BeIecTB U MpeBpalieHue
sHEepruu B Ouocdepe.

OBOIIOLMOHHBIE NpeAcTaBiaeHus 10 Y. Jlapsuna.

[TaneoHnTonoruyeckue, CPaBHUTEIbHO-AHATOMUYECKHUE, SMOPHOIOTUYECKHE
JI0Ka3aTeJIbCTBA 3BOJIIOLMY OPIraHUYECKOr0 MUPA.

HacnenctBeHHOCTh M1 U3BMEHUMBOCTh. VX posib B 3BOJIIOIUH.

HckyccTBeHHBINM U €CTECTBEHHBIH OTOOP.

bopn0a 3a cymecTBoBanue B npupoze. Busl 60pb0bI 3a cyliecTBOBaHHE.
[Tprcnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIHHOCTb.

Bun. OcHoBHble kputepuu Buaa. [lonynsauus - ennauna 3Boonnd. MUKpOIBOIIOLMSL.
['maBHBIC HAINpaBIEHHS SBOJIIOLMU OpraHUYecKoro Mupa. Apomopdos, uanoanTarms,
JlereHepanus.

Makpoasomtouus. Ee qokasarenscrsa.

Jloka3aTenbcTBa MPOMCXOXKIECHUS YENOBEKa OT JKMBOTHBIX. JIBmkymme (akTopsl
aHTPOIIOreHe3A.

AbGuotnueckue u Ouornueckue GhakTopsl cpeabl. VX 3HaueHue 1 >KUBOM MPUPOIBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM SIBIIEHUSIM B Tipupojie. DoToneprousm.
Bun n momymsmus. VX skonormdeckas xapakTtepuctuka. [IpoOiieMbl pannoHaIBHOTO
MCIIOJIb30BaHUs BUJIOB.

OKoJIoTMYEeCKHE CHUCTeMbl. BuoBas M NpPOCTpAHCTBEHHas CTPYKTypa 3KOCHUCTEM.
[TumieBble CBSI3U, KPYroBOPOT BEIIECTB W IPEBpAIIEHHUE JHEPIMM B HKOCHUCTEMAX.
MexBu10BbIE B3aUMOOTHOILIEHUS B 3KOCUCTEME.

Bomoem u pyOpaBa kak mpumepsl OHOreoneHo3oB. V3MmeHeHus B OHOreoleHo3ax.
Cyxkueccus. IckyccTBEeHHbIE SKOCUCTEMBI: arpOLEHO3bI.

[TpuHIMIBI U TPUMEPHI UCHIOTIB30BAHUS B XO3IHCTBEHHOM JEATENbHOCTH JItoei Mopdo-
(GYHKIIMOHATBHBIX YEPT OpraHU3aIlluU PACTEHUI U KUBOTHBIX.
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