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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
YYEBHOM JUCHUTIJIUHBI «OYI1.13 BUOJIOT USI»
1.1. Ilesib ¥ MeCTO AUCHUIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Henp muctmmuuael «OVYIL.13 buonorus» mnpeamnonaraeT OBIAJCHUE OOYYAIOIIMMHUCS
3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpraHW3alliyd KUBBIX CHCTEM pPa3HOTO paHra;
NpHOOpETEHNE YMEHUH HCIIONB30BaTh ATH 3HAHUS IS TPAMOTHBIX JCWCTBUN B OTHOIICHUU
00BEKTOB JKMBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

HJuctumnuna  «OVYIL13  Buosorus»  BKIOYEHa B 00sA3aTeNbHYI0  4acTh
0011e00pa3oBaTeIbHOTO  IMKJIA  MPO(PECCHOHAIIBHOW  00pa30BaTENbHOM  MPOTpaMMBI B
cootBercTBUU ¢ @I'OC CIIO mno cnenuanbHocTH 13.02.13 DKeniyaTanus U 00Cay:KUBaHHUE
3JIEKTPUYECKOr0 M 3JIeKTPOMEXaHNYeCKOro 000py10BaHHUA.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS AMCHUNINHBI

Pe3ynbratel OCBOCHHS JHCIUIUIMHBI COOTHOCATCA C IUIAHUPYEMBIMH pe3yJbTaTaMu
OCBOEHHSI 00pa30BaTeIbHOW MpPOrpamMMmbl, MPEACTABICHHBIMA B MaTpHlle KOMIETEHLIUN
BBIITYCKHUKA.

B pesynbTaTe 0cBOCHUS TUCIUTIITUHBI 00YUYaAIOIIUNACS TOJIKEH:



Koa n Ilnanupyembie pe3yJbTaThl 0CBOCHHS AUCHHILIUHBI
HaNMeHOBaHHe
q’OPM“PyeM““X Oo6une JMcuunIMHAPHbIE
KOMIIeTeH Ui
OK 01. BeiOupars | JInuHOCTHBIE pe3yNbTaThl JOJDKHBI oTpakatb B dyactu: | [IP6 1. ChopmupoBaHHOCTH 3HAaHHUN O MecTe M PO OMOJIOTUU
CHocOOBl  peIlIeHUs | TPYAOBOIO BOCIIUTAHUS: B CHUCTEME HAy4yHOI'O 3HaHUS; (YHKLIHOHAJIBHOH TIPaMOTHOCTH
3ama4 - TOTOBHOCTh K TPYZAY, OCO3HAaHHE IICHHOCTH MAacTepCTBa, | YENIOBEKA LIS PEIICHHS KU3HEHHBIX MPOOIIEM.
npodecCHOHAIBHON | TpyAoIrooue; I1P6 2. CdhopMHUpPOBAaHHOCTb YMEHHsI PACKPBIBATH COJAEp)KaHHE
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOH IESATEIFHOCTH TEXHOJOTMYECKOW | OCHOBOIIONATAIOIINX OHOJOTMYECKMX TEPMHUHOB W TOHATHI:
IPUMEHHUTEIBHO U COLIMAJIbHOM HaIpaBJICHHOCTH, CIOCOOHOCTH | XH3Hb, KIETKa, TKaHb, OpraH, OpPraHW3M, BUJ, MOIYJIALUS,
K Pa3IMYHbIM | HHULUUPOBATH, IJITAHUPOBATh U CAMOCTOSITEIILHO BBIIOIHSTH | SKOCUCTEMA, OMOLIeH03, Onocdepa; MeTadboinu3M (0OMEH BELLECTB
KOHTEKCTaM TaKyro JesTeIbHOCTb; U IpeBpallleHHe SHEpruu), TromeocTa3 (caMoperyJsuus),
- HHTEpeC K pa3iuyHbIM cdepaM mnpodecCHOHATBHON | OMocHHTE3 OeiKa, CTPYKTypHash OpTaHU3aIisl J>KUBBIX CHCTEM,
NeSITebHOCTH. JMCKPETHOCTb, caMOperyJsius, CaMOBOCITPOU3BE/ICHHE
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh: (penpomyKiust), HACJIE/ICTBEHHOCTD, M3MEHYHBOCTb,

OBnajieHe YHUBEPCAIbHBIMU Y4EOHBIMH MMO3HABATEIHLHBIMU
JEUCTBUSIMU

a) 0a30BbIC JJIOTUYECKHE JICHCTBUS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh UM aKTyaIHM3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBECHHBIA TPU3HAK WU OCHOBAHHS
IUTSL CpaBHEHUSI, Ki1accuuKanuu U 0000IeHHS;

- OTIIPEIEIIATH 1SN JISATSIIBHOCTH, 33/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPECUHS

B PaccMaTpPUBAEMbIX SIBICHUSAX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE PE3YyJbTaTOB
MOCJIEICTBUU NEATCIbHOCTH,

0) 6a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU yUeOHO-UCCIICIOBATEILCKON

U TPOCKTHOM JESATEILHOCTH, HAaBBIKAMH pa3pelICHUS

JACATCIIBHOCTh, OILCHUBATh
aejisaM, OHLOCHUBATL  PHUCKHU

9HEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3aLUs.
I1P6 3. CdopMUPOBAHHOCTb YMEHHS PacKpbIBaTh COJEp>KaHUE

OCHOBOMOJAralmux OWOJIOTMYECKUX TEOPHH H  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXOXKACHUS )KU3HU U YETIOBEKa.

I1P6 4. CdhopMupoBaHHOCTB yMEHUS packpbIBaTh

OCHOBOIIOJIAraronfe OHOJIOTHYEeCKUe 3aKOHBI U 3aKOHOMEPHOCTHU
(. Mengens, T. Moprana, H.U. BasunoBa, 3. I['ekkens,
®. Mromnepa, K. bapa), rpaHunbsl MX OpUMEHHMMOCTH K >KUBBIM
CHUCTEMaM.

I1PG 5. IlpuoOpeTeHne OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOT'0 MO3HAHHUS, UCTIOJIb3YEMBIX B OMOJIOIMH: HAOIIOIEHUS

U OIMCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI; OpraHu3aluu
U TPOBEACHUS OHOJOTMYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXJAY HCCIIELYEMbBIMHU
BEJINYNHAMU, 00BsICHEHUS ITOJIyYEHHBIX pe3yapTaToB
U (QopMyJIHMpOBaHUs BBIBOJOB C HCIHOJb30BAHUEM HAYUYHBIX




npobiewm;

- BBISIBJIATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U

" aKTyaJIU3UPOBATH 3aAa4y, BbIIBUT'ATh TUIIOTC3Y

€e pelIeHHs, HaXOIUTh apryMEHTHl IS JOKa3aTeiIbhCTBa
CBOMX YTBEP)KICHHUM, 3a1aBaTh I[apaMeTpbl U KPUTCPUH
pelIeHus;

- AHAJIM3UPOBATH IIOJYUCHHBLIC B XOAC PCHICHUA 3aJadu
pe3yJbTaThl, KPUTHYECKH OILEHUBATh WX JIOCTOBEPHOCTH,
MMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCJIIOBHUAX,
pa3pabaThIBaTh IJIaH PEIICHUs IPOOIEMBI C YI€TOM aHAJIN3a
MMEIOLIUXCA MaTEPUaAIbHBIX U HEMAaTEPHUAIIBHBIX PECYPCOB;

-- YMETh IIEPEHOCHUTH 3HAHHS B TTIO3HABATEIBHYIO

" MPAKTUYCCKYIO OGHaCTI/I KHU3HCACATCIIbHOCTH,

- YMETh HHTETPHPOBATH 3HAHUS W3 Pa3HBIX NPEIMETHBIX
o0JacTeii;

- BBIJBUTATh HOBBIE WJACH, MpeIJIaraTb OPHTHHAIBHBIE
MOAXOAbI ¥ PELLICHUS

MIOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMUpOBAaHHOCTh YMEHHS BBIACHATH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK NPOKAapUOT U  DYKaApHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BH/IOB,
OMOTeo1eHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BELIECTB M IMPEBpalICHUs] SHEPruu B KieTKe, (OTOCHHTE3a,
IUTACTUYECKOT0 ¥ DHEPTeTHYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a,
Meio3a,  OIUIONOTBOPEHUS,  pPa3BUTHUS U Pa3MHOMKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa), OOprObI 3a
CyIIECTBOBaHUE, €CTECTBEHHOTO OTOOpa, BHUI000Pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWTaHWs, BIUSHHA
KOMITOHEHTOB JKOCHUCTEM, aHTPOTOT€HHBIX U3MEHEHUH!
B DKOCHUCTEMAaxX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallieHne YHEPrun B Onocdepe.

I[1P6 7. CdopMHpPOBAaHHOCTh YMEHHUS NPUMEHSATH MOJYYCHHBIC
3HAHUA AJ11 OOBSICHEHHs] OMOJOTMYECKUX MPOIECCOB U SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHON KU3HU

C 11eJbI0 oOecredeHust 0€30IacHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KaIOIIMX JIo/IeH, COOMIONEHUsI 3I0pOBOrO oOpasza KHU3HH,
HOPM T'PaMOTHOTO MOBEJICHUS B OKPYXAIOIIECH MPUPOTHON CpELE;
MOHMMaHHEe  HEOOXOJMMOCTH  MCIIOJNB30BaHMUA  JOCTHIKEHHM
COBPEMEHHOM OMONOTHHM M OMOTEXHOJOTHH IJi1 paluOHAIBLHOTO
MIPUPOIOTIOIB30BAHHS.

I[IP6 8. CdopmupoBaHHOCTH yYMEHHUS pemniaTh OMOJIOTUYECKUE
3aJ]auu, COCTABIATh FTEHOTUIINYECKHE CXEMBI CKPEIIUBAHUS

IUIE pasHBIX THIIOB HACIEIOBAHHS IPH3HAKOB Y OPTraHWU3MOB,
COCTaBJIATH CXEMBbI MEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMax
(e MUTaHWS, TUIEBBIC CETH).

I1P6 9. CdopMHpOBaHHOCT YMEHHMH KPUTHYECKH OLIEHUBATh
nHPOpPMALIAI0 OHMOJIOTUYECKOTO  COJIEP)KaHHS, BKIIOYAOIIYIO
NICEB/IOHAYYHbIC 3HAHMA M3 PA3JIMYHBIX HCTOYHHMKOB (CpeaCTBa

MaccoBod uHGOpMalUM, HAay4YHO-TIOMYJSApHbIE MaTepuaibl);
UHTEPIPETUPOBATH ITUYECKUE ACIIEKTBI COBPEMEHHBIX
HCCICAOBAHNM B  OHOJOTMH, MEIHMIMHE, OHOTECXHOJIOIHU,




OKOJOTHYCCKHUEC
1o

poOIeMbI
OTHOIICHHIO K HUM

paccmaTtpuBaTh  TJI0OaTbHBIC
COBPEMEHHOCTH, (OPMHPOBATH
COOCTBEHHYIO MO3HIIUIO.

I[TP6 10. ChopMupoBaHHOCTH yMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOM
uHpOpMallMd U3  HECKOJbKUX  HMCTOYHHUKOB,  T'PaMOTHO
HCIIOJIH30BATh MOHATUHHBIN anmapar OMOJIOTHH

OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
CpelICcTBa  IIOMCKa,
aHaIM3a

U UHTEpIpeTaIu
nHopmanuu

U HMH(OpPMAIOHHBIE
TEXHOJIOTHH TUTSE
BBITIOJIHEHUST  3a7a4
npodeccuoHaIbHON
JeSITeIbHOCTH

JIM4HOCTHBIE PE3yNIbTAThl JIOJKHBI
LIEHHOCTH HAyYHOT'O MTO3HAHUS:
-c(pOpMUPOBAHHOCTH MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECCTBEHHOU
MPAKTHKH, OCHOBaHHOTO Ha  Jauainore KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.

MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXaTh:
OBnaseHre yHUBEpPCAIbHBIMU Y4eOHBIMH MT03HABATEIHHBIMU
JEUCTBUSAMMU:

B) pabota ¢ uHpopMaIuei:
- BIaIeTh  HaBBIKAMU
U3  HCTOYHHKOB  pa3HbIX  TUIIOB,  CaMOCTOSITEIbHO
OCYILECTBIISATh TIOWCK, aHaIN3, CHUCTEMAaTH3AIIHIO
U MHTEpIpeTalnio HHPOPMAIUU PA3IUYHBIX BUIOB U (HopM
MPEICTaBICHHUS,

- OIIEHMBAaTh JOCTOBEPHOCTh, JIETMTUMHOCTh WH(OpMALINU,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIBHO-3TUYECKUM HOpMaM

OoTpaXaTb B 4YaCTH:

NoJy4yeHus  UHPOpMaIUU

ITP6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE M POJIU OHMOJIOTHH

B CHUCTEME HAy4YyHOTO 3HaHUS; (YHKIHOHAIBHOH TIPaAaMOTHOCTH
YyeJloBeKa I PeleHuUs )KU3HEHHBIX MPOOIeM.

I1P6 7. CdopMHpPOBaHHOCTH yYMEHHUS TPUMEHSTH MOJYYCHHBIC
3HaHUA AJI1 OOBSICHEHHs] OMOJIOTHYECKUX MPOIECCOB U SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHON KU3HU

C 11eNbI0 oOecredeHrst 0€30IMacHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPYKAIOIIMX JFOJIeH, COOMIOCHHS 3I0pOBOTO 00pasa >KHU3HH,
HOPM T'PaMOTHOTO TOBEJICHUSI B OKPYXAIOIIECH MPUPOIHON CPELE;
NMOHMMaHHEe  HEOOXOJMMOCTH  MCIIONB30BaHMSA  JOCTHIKEHHM
COBPEMEHHOM OMONOTMH M OMOTEXHOJOTHH IJi1 palllOHAIBLHOTO
MIPUPOIOTIOIB30BAHUS.

I[TP6 10. ChopMupoBaHHOCTH yMEHHW CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOM
uH(pOpMallMd U3  HECKOJbKUX  HMCTOYHHUKOB,  T'PaMOTHO
WCIOJIb30BaTh MOHATHHHBIN anmnapaT GHOJI0rUU

OK 04. 3ddexTruBHO
B3aWMO/ICHICTBOBATh
u paboTaTh

B KOJUICKTHBE

U KOMaHJie

JIMuHOCTHEIE peE3yabTaThl MOOJDKHBI OTpaXaTb B YaCTH:

LEHHOCTM HAY4YHOIO TIO3HAHMUSA: OCO3HAHHE LEHHOCTH
HAay4yHOW  JESATEIbHOCTH, TOTOBHOCTH  OCYIIECTBIATH
MIPOEKTHYIO u HCCIIEIOBATENBCKYIO JIeATeILHOCTD
WHJIUBUYAJIHO U B TPYIIIE.

MertanpeaMeTHbIE PE3YIIbTAThI JOJKHBI OTPAXKaTh:
OsnageHue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) coBMecTHas AeATCIIbHOCTD:

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO TO3HAHUS, UCTIOIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS U
ONMCAaHUS )KUBBIX CUCTEM, MPOIIECCOB U SIBJIICHUI; OpraHU3aluu U
IIpOBEJEHUSI  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHUS 3aBHCUMOCTH MEXIYy HCCIEAYEMbIMU
BEITUYMHAMU, OOBSICHEHHSI TTOJTYYCHHBIX PE3yJIbTaTOB

u GOpMyIHMPOBAaHUSA BBIBOJIOB C HCIOJb30BAHHEM HayYHBIX
MIOHATUM, TEOPUN U 3aKOHOB
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- IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMaHIHOMN
Y MHIUBUTYyJIBHOU PabOTHI;

- MMPpUHUMATDh Ieian COBMECTHOU JACATCIIbHOCTH,
OpraHU30BbIBaTh U KOOPJAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIDKEHHIO: COCTaBIIATh IJIaH  JCUCTBHIA,
pacnpenensaTh poiad € Y4YEeTOM MHEHUM  y4YaCTHUKOB

00CYKIaTh Pe3yIbTAaThl COBMECTHOM paOOTHI

OK 07.
ConelicTBOBATH
COXPaHEHHUIO
OKpYXKaroleun
Cpenbl,
pecypcocOepereHn
10, MPUMEHSITh
3HAHUS 00
U3MEHEHUU KIuMaTa,
TIPUHIIATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 dexTuBHO
JIECTBOBATH

B YpE3BbIYANHBIX
CUTYaIUAX

JInyHOCTHBIE pe3yabTaThl JOJDKHBI OTPa)kaTb B YACTHU:
HKOJIOTHUECKOTO  BOCHUTAHUA: -  C(OPMHPOBAHHOCTH
3KOJIOTUYECKOW KYJIbTYPbl, IOHUMAaHHUE BIUSHUSA COLUAIIBHO-
HPKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE TIPUPOTHON

U COLMAIbHOM Cpefbl, OCO3HAHUE TJI00AILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

- INTAaHUPOBAHUE U OCYILECTBJIICHUE AEHCTBUI B OKPY KarOIIEH
Cpele Ha OCHOBE 3HAHMS LEJed YCTOMYUBOIO Pa3BUTHUSA
YeJI0BEYECTBa;

- AKTMBHOE HEIpUATHE JCUCTBUH,
OKpYKalolleu cpee;

- YMEHHE POTHO3UPOBATH HEOIATONPUATHBIE HIKOJIOTHUECKUE
MOCJIE/ICTBHS IPEANPUHUMAEMBIX JEHUCTBUN, IPEJOTBPALLATh
ux;

- pacumupeHue
HaIpPaBJIEHHOCTH.
MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:
OBnanenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMECTHAs JCSITCIIBHOCTD:

- NOHMMaTh W MCHOJB30BaTh IPEUMYIIECTBA KOMAHIHOU
U MHIUBHUyalIbHON pabOThI;

MMPpUHOCAIINX BpCA

OIlbITa  JOCATCIBHOCTH 9KOJIOTHYECKON

- MIPUHUMATH Lenu COBMECTHOM JIeITEIbHOCTH,
OpF AHN30BLIBATh n KOOp,Z[I/IHI/IpOBaTL I[Gf[CTBHH
M0 €€ JOCTIDKEHUIO: COCTaBIATh IUIaH  JICHCTBHI,
pacrpenenarb poJM € Yy4YETOM MHEHUW  yYaCTHUKOB

00CYyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUSI, UCTIOIBb3YEMBIX B OMOJIOTHU: HAOII0ACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHu3alun
U TIPOBEJCHHUS OUOJIOTHYECKOTO HKCHEPUMEHTA, BBLIBIKCHHS
TUMOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAYy HCCIIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHS MTOTYYSHHBIX PE3YJIbTaTOB

u GOpMyIHUPOBAHUSA BBIBOJIOB C HCIOJB30BAHHEM HayYHBIX
MIOHATUM, TEOPUN U 3aKOHOB.

I[TP6 6. ChopMUpOBAaHHOCTh YMEHHS BBIACHATH CYIIECTBEHHBIC
NPU3HAKH ~ BHUPYCOB, KJIETOK NPOKApUOT U  DYKapHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
OMOTeo1eHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BELIECTB M TMpPEBpalICHUs] SHEPruu B KieTKe, (OTOCHHTE3a,
TUTACTUYECKOTO ¥ DHEPTeTHYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a,
Meio3a,  OIUIONOTBOPEHUS,  pPa3BUTHUS U Pa3MHOMKEHUS,
WH/IMBUYaJIbHOTO Pa3BUTHsI OpraHn3Ma (OHTOTreHe3a), 60pbObI

3a CyIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BUI000pa3oBaHuS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpelae OOWTaHWsS, BIUSHHA
KOMITOHEHTOB 9KOCHUCTEM, aHTPOTOT€HHBIX U3MEHEHUN
B 9KOCHCTEMAaX CBOEW MECTHOCTH,

KpyroBOpOTa BEIIECTB M MPEBpallieHne YHEPruu B Ouocdepe.

I[1P6 7. CdopMHpPOBAaHHOCTh YMEHHUS NPUMEHSTH MOJYYCHHBIC
3HaHUA IJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBICHUH,
JUISL TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KH3HU
C 1IeJbI0 oOecredeHust 0€30IacCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KAIOIIMX JIO/IeH, COOMIONEHUs] 30pOBOr0 oOpasza KHU3HH,
HOPM I'PaMOTHOI'O MOBEACHUS B OKPY>KaIOIIeH MPUPOJIHON Cpesie;




IIOHUMAaHUE  HEOOXOMMMOCTH  MCIIONb30BAaHUS  JOCTIDKEHUH
COBPEMEHHOW OMOJIOTMH W OMOTEXHOJOTHH IJIS PAIlMOHAIBHOTO
MIPHPOIONIOJIH30BAHMS

K 2.3
KonTponuposath
cobmroieHne
MIEPCOHAJIOM
TpeOOBaHUN OXPaHBI
Tpyna, 5
MPOMBIIIICHHOH U
MIO’KapHON
0e30macHOCTH

BJIaJICTh HaBbIKAaMM MOJYUYEeHUs HHPOPMALIUU

13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO
OCYILECTBIIATH [TOUCK, aHAIU3, CUCTEMATU3ALUIO

Y MHTEPIIPETANIO HH)OPMAIIH PA3IMYHBIX BUA0OB U HopM
IIPEICTABIICHUS

[TP6 7. ChopMHUpPOBAaHHOCTh YMEHUS NMPUMEHSATH MOJYyYCHHbBIC
3HAHUS 71 OOBSICHEHUS OMOIOTMYECKHIX MPOLIECCOB
u SIBJIGHUH, JUISI TPUHATHS MPAKTUYECKUX PpELICHUH B
MOBCEHEBHON  JKM3HU C IENbI0 o0ecreyeHns Oe301acHOCTH
CBOETO 3/I0POBBS U 3/10POBbSI OKPY>KAIOIIUX JIFO/IeH, COOTI0OICHUS
310pOBOTr0 00pa3a >KW3HM, HOPM TIPaMOTHOTO IOBEACHUS B
OKPY’KaIIIeH MPUPOJHON Cpejie; MOHMMaHUEe HEOOXOIUMOCTH
UCTIOJIb30BAaHUSl  JIOCTWKEHUH COBPEMEHHOW OHMOJIOTUH |
OMOTEXHOJIOTHH JUIsl pallMOHATILHOTO MPUPOAONOJIE30BAHHUS.




2. CTPYKTYPA U COAEPKAHUE JUCHHUITJIMHBI

2.1. TpynoeMKOCTb OCBOEHMSI JUCHUTJIMHBI

Bujn yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMbl THCIUIITTHHBI 72
B T.4.

TeopeTHYECKHUe 3aHIATHUsI 47
NMPaKTUYeCKUEe 3aHATUS 19
JadopaTopHbie 3aHATHUS 6
OcHOBHoOE coiep:KaHue 60
IIpodeccuonanbHO OpHEHTHPOBAHHOE COlep:KaHue (Coep:KaHNe NPHUKJIATHOTO MOAY.JIs1) 12

Ipomexyrounas arrecraums (1uddepeHunpoBaHHblIii 3a4eT)

fhk
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2.2. Conep:xaHue TUCHUILTHHBI

O0bem
, AK. Y.
/
B TOM Konet N
ancne | KOMIETEHLH,
(¢popmupoBanu
HaumenoBanmue Conep:xanue y4e0HOro MaTepuasia, NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA, B 10 KOTOPBIX
pa3iesioB U TeM Kypcosas padoma (npoexkm) (rl:gg 11\::, crnocod0cTByer
HIECKO 3JIEMEHT
i NPOrpamMMmbl
NOATOT
OBKH,
aK. 4.
1 2 3 4
OCcHOBHOe coep:KaHue
Pasnea 1. buosorus kak Hayka. ZKuBble cucTeMbl M MX OPraHH3aLUs 2
Tema 1.1. CoJiepkaHre y4eOHOT0 MaTepHrajia 2
buonorus buonorus — Hayka o xuBoi npupojae. CBsi3u OMOIOTHH ¢ 00LECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIpYTMMH €CTECTBEHHBIMU HayKaMu, Qpuiiocodueil, peaurue, STHKON, SCTETUKOW U MPaBOM.
OOmas Poms Omonormn B (QOpMHPOBAaHWUM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTEePUCTHKA OMOJIOTMYECKHUX HayK.
KU3HU MeTtopl MO3HAHUA KUBOM NpUpOJbI (HAOMIOAEHUE, SKCIIEPUMEHT, ONMCAHHE, U3MEpPEHUE, OK 02
knaccuduKalus, MoJIeTUpOBaHE, CTaTUCTUYECKass 00paboTKa JaHHBIX).
Kupble cuctemsl (OMOCUCTEMBI) KaK NMpeAMET U3yueHus: ouonoruu. OTIn4ne )KUBbIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHU Opra’usanuu ouocucrem: MOJIEKYJISIPHO-TE€HETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOIMYJISILIHOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - TEOLEHOTUYECKHUHA),
ounochepHbIi
Paznen 2 XumMuuyeckMid COCTAB M CTPOEHHE KJIETKH 10
Tema 2.1. Coneprxanne yaeOHOT0 MaTepuaia 2
XHUMUYECKUH COCTaB | XUMHUYECKUN COCTAaB KJIETKH. XHMHYECKHUE DJIEMEHTBI: MaKPOAJIEMEHThI, MUKPOJIEMEHTHI.
kieTku. Bona Bona u MuHepanpHble BemecTBa. DYHKIMM BOABI M MUHEPAJbHBIX BEIIECTB B KJIETKE. OK 01, OK 02,
Y MUHEPAJIbHBIE [Tognepxanue ocMoTHUYECKOTo OajaHca OK 04

10
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BE€IICCTBA

IIpakTuyeckoe 3aHATHE

Ne 1 «buonoruueckasi poiab MHHEPAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEAESATEIbHOCTU
OpPraHU3MOB, IPOSIBICHUS AUCOATaHCa MUHEPAIBbHBIX SJIEMEHTOBY

Tema 2.2.
buonornuecku
Ba)KHBIE XUMHYECKHE
COEIUHEHHUS

Coneprxanne yaeOHOT0 MaTepuaia

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
3aMEHHUMbIE AMUHOKHUCIIOTHl. AMHHOKHMCIOTHBIM C€OCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUUHAsA U YETBEPTHUYHAsl CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buomornueckue @yHkiun OenkoB. DepMeHTHI — OHOJIOTHYECKHE
karanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTp, CyOcCTpaTHas CHelUu(UYHOCTb.
KodepmenTtsl. Buramunsl. OTinuust pepMEeHTOB OT HEOPraHUIECKUX KaTaJH3aTOPOB.
VYraeBoasl: MOHOcaxapuabl (TNII0K03a, pubo3a M Ie30KcHpub03a), aucaxapuiabl (caxaposa,
JIAKTO3a) M TOJUcaxXapuabl (KpaxMmal, TJIMKOTeH, IeJUTF0JI03a). buomornmdeckue (yHKIIUU
yrineBofoB. Jlunmuasl:  TpurnuMuepunsl, Gocomunuabl, crepounsl. ['mapodumiibHO-
runpodoOHbIe cBOlCTBa. bruonornueckue GpyHkimn aunuaos. CpaBHEHUE yTIIEBOAOB, OSIKOB
U JIMNAJ0B KaKk UCTOYHUKOB 3Hepruu. Hykneunnossie kucnotsl: JJHK u PHK. Hykneortunasr —
MOHOMEpHI HyKJIenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne n pynkunu PHK.
AT®: ctpoeHune u HyHKIUH

JlaGoparopHble 3aHsATHs (Ha BEIOOp IpenoaaBaTess)

No 1 «Onpenenenue Butamuaa C B MPOIYKTAX MUTAHUS

nmu «OnpeereHne HaIMuus Kpaxmasia B IPOyKTax MUTaHUS

i «'napodunbHO-rHIpoPOOHBIE CBOMCTBA TUIHI0BY

i «/3yyeHne KaTaJIWTHYECKOM aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMuiasbl WIH
KaTajasbl)»

Tema 2.3.
CtpyKTypHO-
(byHKIHOHATBbHAS
OpraHu3aIus KIETOK

Cojeprkanne yueOHOro MaTepuaia

Huronorus — Hayka o kietke. Kierounas Teopust — mpumep B3auMoAecTBUS Uaeil v pakToB
B HAYYHOM MO3HaHUU. METO/Ibl U3yUYEeHHUSI KICTKHU.

Krnerka kak nenoctHast >kuBasi cucreMa. OOuiue mpU3HAKW KIETOK: 3aMKHYTas Hapy KHast
MemOpana, monekynsl JJHK kak reneTnueckuii anmapar, cuctemMa CUHTe3a OeJka.

Tunsl KJIETOK: JSyKapuoTHYecKkas M mHpokapuoruyeckas. (OcCOOEHHOCTH  CTPOCHHMS
npokapuoTuueckoi kinetku. Kierounass creHka Oaktepuil. CTpoeHHE 3YKapUOTHUYECKOM
kJ1eTku. OCHOBHBIE OTJIUYHS PACTUTEIHHOM, KUBOTHOM M IPUOHON KiIeTKU. [loBepXHOCTHBIE
CTPYKTYphl KIIETOK— KJIETOYHAs CTEHKA, TIUKOKAIMKC, WX QyHKmwud. [lrazmarmueckas
MeMOpaHa, ee CBOMCTBA U ()yHKIIUH.

Hutoruiasma u ee opranouabl. OpgHomemOpanHble opranounsl kietku: OIIC, ammapar
lNonpmxu, mu3ocomel. [loayaBTOHOMHBIE OpraHOMBI KJIETKW: MHMTOXOHJIPUM, IUIACTH]IBIL.
[TpoucxoxacHNE MUTOXOHApUK W IutacTua. Buabl mmactma. HemeMmOpaHHBIE OpPraHOUWIBI
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KJIETKUA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIH, PECHUYKH, KIYTUKUA. DYHKIHUH
OpraHOMJIOB KJIETKU. BKiItoueHus.

SAnpo — perynsatopubslit eHTp kieTku. CTpoeHue sapa: siepHas 00o0JouKa, KapHoIlia3Mma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHbIe 3aHsATHS (Ha BEIOOD MPEIoaBaTeIs)

Ne 2 «Ctpoenue kineTkH (pacTeHusi, )KUBOTHbIE, TPUOBI) M KJIETOUHBIEC BKJIIOYCHHS (KpaxMall,
KapOTUHOUBI, XJIOPOILJIACTHI, XPOMOILIACTHI )»

win «/3ydeHne CTpOoeHUs KJIETOK PAaCTeHUH, )KUBOTHBIX U OAKTEPHH MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OIMCAHUE)»

nau «IIpoHuiiaeMocTh MeMOpaHsbl (IJ1a3MOJIHU3, ACTUIaA3MOJIH3 )

Pazgea 3. ZKuznenessreJbLHOCTh KJIETKH

Tema 3.1.
OO0OMeH BelecTB
U TIpEBpaIICHHE

SHEPrUu

B KIIETKE

Cojepxanne yaeOHOT0 MaTepuaia

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIANINS (TUTACTHYCCKUI OOMEH) U AUCCUMUIISIUS
(oHeprernyeckuii 0OMEH) — JB€ CTOPOHBI €IMHOrO Ipoliecca Merabonusma. Poib 3akoHOB
COXpaHEHHUs BeIIeCTBAa U DHEPrHMH B MOHMUMAaHMM MeTabonmu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPO(HBIA M TeTepOoTpOoPHBIA. Poib (epMEHTOB B OOMEHE BEUISCTB H IPEBPALICHHUH
sHepruu B kieTke. PorocunHre3. CBeroBas M TemHOBas (as3el QorocuHTe3a. Peakiuu
¢dorocunTe3a. DpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3a JUTSl )KU3HH Ha 3eMiie.
Brnusinue ycnoBuii cpenpl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €r0 MPOAYKTUBHOCTH Y
KyJbTypHBIX pacTeHHid. XeMOCHHTe3. XEeMOCHHTEe3upylomue Oakrtepuu. 3HAYCHHE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

DHepreTH4ecKkuii 0OOMEH B KJIeTKe. PaciericHre BeniecTB, BBIICICHHE U aKKYMYJTHPOBAHHE
SHEPTUU B KIIETKE. DTambl SHEpreTudeckoro oomena. ['nmukonu3. bpokeHue u ero BUABL
Kucnoponnoe okucienue, win KieToyHoe apixanue. OxucnurensHoe (GochoprmpoBaHue.
O} beKTHBHOCTh YPHEPIrETHICCKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Conepxanne yaeOHOT0 MaTepuaia

Peakuum MaTtpuuHoro cuHre3a. [enermueckas wuHdopmanus u JHK. Peanuzauus
reHeTH4YeCKoi nHpopMmaluu B KiIeTke. [ eHeTHdIecKuil Kol ¥ ero CBOMCTBA. TpaHCKPHUIIIIUS —
MaTpuunblii cuHTe3 PHK. Tpancmsmmus — OwuocuHTe3 Oenka. OTanbl  TPaHCIALMH.
KonupoBanue amuuokucioT. Ponbs pubocom B OnocuHTE3e OCiKa

IIpakTyeckoe 3aHATHE

Ne 2 «Pemenne 3a1a4 Ha onpeaecHUe IOCIS0BATEIbHOCTH HYKICOTH IOBY

Tema 3.3.
Bupycsl

Copepxanre yueOHOro MaTepuasia

Hexknerounsie ¢hopmsbl xxu3nu — Bupychl. Uctopus otkpeitust BupycoB (/. Y. BaHoBckuit).
OcoOeHHOCTH CTPOCHHS M )KM3HEHHOTO IHKJIa BUpycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura yenoseka (BHUY)

OK 01, OK 02,
OK 04
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| — Bo30yaurens CITM Ia. ITpodunakTiuka pacnpocTpaHeHUsI BUPYCHBIX 3a00J1eBaHUI

Pasnea 4. PazMHOXkeHMe M HHAMBHAYATbHOE Pa3BHTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHBIN 1TUKIT
KJIETKU

Cojiepkanne yueOHOro MaTepuaia

Knerounslii mwkn, WM JKA3HEHHBIM HUKI kKieTku. MHTepdasza m mwuros. Ilporeccsr,
npoTekaromue B uaTepdase. Permmkanus — peakuus marpuanoro cuareza JJHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIN HAO0Op — KapuoTHM. JIUTUIOUIHBIN U TalUIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTONOrMYecKkre OCHOBBI PA3MHOXKEHHUS W HHIUBUIYaTHLHOTO
pa3BuTuUs Opranu3MoB. [lenenue kinetku —muto3. Craauu muto3sa. I[Ipoueccsl, npoucxoasuime
Ha pa3HBIX CTAaUsIX MUTO3a. buomormdyeckuit cMbicn murtos3a. [Iporpammmupyemasi TuOeNb
KJIETKH - aromnTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

CoaepxaHue yueOHOro MaTepuaja

®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe U MmoyioBoe. Bubl 6ecronoro pa3MHOKEHHUS:
JIeJICHNEe HA/IBOC Y TTOYKOBAHME OJTHO M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHUE, BETETATUBHOEC
pasMHOkeHue. MckyccTBeHHOE KJIOHHPOBAHHUE OPTaHU3MOB, €0 3HAUYEHUE JIJISI CENEKIINU.
[TonoBoe pazMHOXeHHUE, €ro OTAuYHs oT Oecrnosioro. Meiio3. Craauu meiiosa. [Iporeccsi,
MPOMCXOAAIIME Ha cramusx Mehosa. [loBemeHnme xpomocoM B Mehose. KpoccuHrosep.
buonornueckuii cMbIC U 3HaUYeHHE Meio3a. ['TameTorenes — mpoiecc 00pa30BaHMsI MOJIOBBIX
KJIETOK Yy KUBOTHBIX. [10JIOBBIE >Kee3bl: CEMEHHUKH U AuYHUKUA. OOpazoBaHuEe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIEepMaTo30uj, SIMIIEKIEeTKa) — CHEepPMAaTOreHE3 U OOIEHE3.
OCcOoOECHHOCTH CTPOCHHMS SHUIIEKICTOK B ciepMaTo3on1oB. OmiogoTrBopenue. [lapreHorenes

Tema 4.3.
NunuBuayansHOE
pa3BHUTHE OPTraHU3MOB

Cojepkanre yaeOHOT0 MaTepHraia

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3IMOpHOTeHe3). DTalbl
SMOPHOHAIILHOTO Pa3BHTHSl Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPYJISIHS,
opranorere3. IlocTamOpuoHanbHOe paszButue. THIBI MOCTIMOPHOHANIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAaKTOPBI,
CHOCOOHBIE BBI3BIBATh BPOXKICHHbIE ypoAcTBa. PocT M paszButue pacreHuil. OHTOreHe3
IIBETKOBOT'O PACTCHHUS: ABOWHOE OIUIOAOTBOPEHHE, CTPOSHUE CEMEHH, CTA TN Pa3BUTHS

[IpakTrueckue 3aHATHS

Ne 3 «MndexnronHbie 3a001€BaHUS U AUAEMHU B UCTOPUH YEIOBEUYECTBAY
Ne 4 «BaknuHanus kak mpo@rIakTHKa HHQEKITMOHHBIX 3a00JICBAHHIN

OK 01, OK 02,
OK 04

Pasznen S. HacjecTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaclleI0BaHMs

Coneprkanre yuyeOHOro MaTepuaa

[IpenMer u 3amauu reHeTUKH. Posb LUTONIOTMK U 3MOPHUOJIOTMH B CTAHOBIIEHUU T€HETHKHU.
Bxiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHUKU. MeToabl TeHETHKU
(ruOpUIONIOTHYECKUN, UUTOTCHETHYECKUH, MOJEKYJsIpHO-reHeTudecknuil). OCHOBHBIE
TCHETUYECKUE NIOHATHS. | eHeTndecKasi CHUMBOJIMKA, MCIIOJIb3yEMasl B CXEMaX CKPELIMBAHHM.

OK 01, OK 02,
OK 04
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3aKOHOMEPHOCTH HACJIeIOBAaHUS IPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MonoruOpuaHoe
CKpelIMBaHHE. 3aKkOH eIMHOOOpaszus TUOpUAOB TmepBOoro mokojeHus. IlpaBuio
JOMUHUPOBAHUSA. 3aKOH pPaCIICIUICHHs NMpU3HAKOB. I'mmore3a umcroTsl ramer. IlomHoe u
HEMoJHOe  JOMUHUpoBaHMe. JlurubpuaHoe  ckpemmBaHHe. 3aKOH  HE3aBHCHUMOIO
HacjeloBaHUsl MpHU3HAKoB. lluToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUS.
AHanusupyroliee CckpemuBaHue. Vcronb30BaHME AaHATU3HUPYIOIIETO CKPELIUBAHUSA  JUIS
OTIpe/IeJICHUS] TEHOTHUIIa 0cO0U

IIpakTyeckoe 3aHATHE

No 5 Pemenue 3amady Ha omnpejesieHue BEPOSTHOCTU BO3HUKHOBEHHS HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I MOHO-, AHU-, HOJII/II‘I/I6pI/II[HOM 158 aHaanponmeM CerIJ_II/IBaHI/II/I, COCTAaBJICHUC
TCHOTHUITHYECKHUX CXEM CKPCITUBAHUS

Tema 5.2. Cojepkanne yueOHOro MaTepuaia
CuensieHHoe CuerieHHOe HacenoBanue nmpu3HakoB. Padora T. MopraHa 1o cierieHHOMY HacleZJOBaHUIO
HaCJICIOBAHUE reHoB. HapyiieHue ciuierieHusi TeHOB B pe3ysibTaTe KPOCCHHTOBEpa. XPOMOCOMHAS TEOPHUS
MIPU3HAKOB HACJIEICTBEHHOCTH. [ eHeTUYeCKUe KapThl.
'enetnka moma. XpoMOCOMHOE OMpeneseHHe MoJia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbie U reTeporaMeTHbie opraHu3mbl. HaciegoBaHue NMpU3HAKOB, CIEIJICHHBIX C
0JIOM
[IpakTHyeckoe 3aHsITUe
Ne 6 Pemenue 3amad Ha omnpeneieHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMPU CLEIJICHHOM HAacleI0OBaHUM, COCTABICHHUE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBaHUS
Tema 5.3. Coneprkanre yu4eOHOro MaTeprasa
3aKOHOMEPHOCTH N3MeHunBOCTh. BHIbl ”3MEHYMBOCTH: HEHACJIEACTBEHHAsI M HacleACTBeHHas. Poib cpenbl B
U3MEHYUBOCTH HEHACJIeICTBCHHON M3MEHYMBOCTH. XapaKTePUCTHUKA MOAU(DUKALMOHHOM H3MEHYHUBOCTH.

Bapuanuonsslii psa v BapuanmoHHasi kpuas. Hopma peakuuu npusHaka. KoanyecTBeHHbIE
U KayeCTBEHHbIE TPU3HAKM M MX HopMma peakiuu. CBoicTBa MOAN(DUKAIMOHHON
W3MEHYUBOCTH.

HaCJICI[CTBeHHaSI, WM T'CHOTHUIINYECKAasA HN3MCHYHNBOCTD. KOM6I/IHaTI/IBHa$I U3MCHYUBOCTD.
Meiio3 ¥ TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOW HW3MEHYMBOCTH. MyTalMOHHAS
N3MCHYUBOCTD. Knaccn(bm(aum{ MYTaLII/II\/'II TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. Yacrota u
NPUYUHBI MyTaluid. MyTareHHbIe (aKTOPhI. 3aKOH TOMOJIOTHUECKHUX PSJIOB B HACIICICTBEHHOM
N3MCHUYUBOCTHU

H. . BaBuiioBa

HpaKTI/I‘-IGCKOG 3aHATHUC

Ne 7 Pemienue 3aJa4 Ha onpcaciaCcHuC BCPOATHOCTH BO3HHMKHOBCHHWA HACJIICACTBCHHBIX

14



15

IIPU3HAKOB IPH PA3JIMYHBIX THUIIAX B331/IMO}1€I710TBH$[ I'€HOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXCM CKpCIIMBAaHUA

Tema 5.4.
I'eneTuka uenoBeka

Conepxanue yaeOHOro Marepuaa

I'eneruka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METO/Abl TEHETHKH YEJIOBEKA:
TreHEAJIOTHYCCKUN, OJNMU3HEIOBBIA, ITUTOTCHETUYECKUM, OMOXUMUYECKHH, MOJICKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEACIICHHE TeHOTHUIA: MOJTHOTEHOMHOE CEKBEHHUPOBAHHE,
TeHOTHIMPOBaHKE, B TOM unciie ¢ momomnsto [I1P-ananu3a. HacnencrBeHHsie 3a00eBaHUs
YelloBeKa: TEHHbIE OO0Je3HW, OONE3HM C HACJICACTBEHHOW MPEpacioioKeHHOCTHIO,
XpoMocoMHBIe 00s1e3Hn. CoMaTHYEeCKMe W TeHepaTuBHbIE MyTaluud. CTBOJIOBBIE KIICTKH.
[Mpunnunsr  310poBoro  o0pas3a JKM3HM, JHATHOCTHKH, TNPOPUIAKTHKH U JICUCHHUS
TEHETUYECKUX  OoJje3He.  MeIUKO-TeHETHYEeCKOe  KOHCYJbTHUpPOBaHWE.  3HAUYCHHE
MGHHHHHCKOﬁ TCHCTUKHU B HpGIIOTBpaIJ_IGHI/II/I U JICHCHUHU TI'CHCTHUYCCKHUX 3a6OH€BaHI/Iﬁ
yeJIoBeKa

HpaKTI/I‘-IGCKOG 3aHATHUC

Ne 8 «CocraBiienne 1 aHaJIn3 POAOCIOBHBIX YCJIIOBCKA»

Paznena 6. DBosaronuon

Hast OHoJIOrus

=)

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

CoJeprxanre yueOHOro MaTepHuaia

[IpennochlIku BO3SHUKHOBEHHS 3BOIIOIIMOHHON TEOPUU. DBOJIOLUOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BiunsHue 5BONIOLMOHHOM TEOPHM HA pa3BUTHE OMOJOTMM W JAPYTHX HayK.
CaunerenbcTBa 3BoONUH. [laneoHTONOrMUECKHe: MOCIeI0BATEILHOCTD MOSBJICHHS BUAOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, MepexoaHble (Gopmbl. buoreorpaduueckue: CXOICTBO U
pasznuuue dayH u (HIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOTUUYECKHE: CXOACTBA U PA3TUIMS
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aQHAJIOTUYHbIE, pPYJIUMEHTapHblE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0ONIMYECKHX MyTeH y Bcex
YKUBBIX OPraHU3MOB.

OpomtonmonHass Teopuss Y. Jlapuna. Ilpennochbuiku BO3HMKHOBEHUS JapBHHH3MA.
JIBukylye Cuibl 3BOJMIOLMKM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IMPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeneiEHHas M3MEHYMBOCTh, 0OphOa 3a CyIecTBOBAaHME,
€CTEeCTBEHHBIH 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLMS

CojeprkaHne yueOHOr0 MaTepHuaia

Cunrternueckas Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIC MONOKEHUA. MHUKPOIBOIIOLHUS.
[Tomynsiius Kak eIMHUIIA BUAA U SBOJIOLIUH.

JBuwxyme cuibl ((hakTOpbl)3BOJIIONUN BHUIOB B Hpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lomyssiOHHBIE BOJHBI U Apeid TeHoB. M3omsius u
murpanms. EcTecTBeHHBIH 0TOOp — HampaBasoommi  (akTop SBOJIONHUH.  DopMbI

OK 01, OK 02,
OK 04
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€CTeCTBEHHOTO 0TOOpa. [IpucrocoOIeHHOCT OpraHMu3MOB KakK pe3yJbTaT JBOJIOIHH.
[Ipumepsl mpucnocobieHuii y opranu3smMoB. Apomopdo3bl U UAMOAAANTANWU. Bug u
BunoobOpaszoBanue. Kpurepuu Buma. OcHoBHBIE (hOpMBI BUAO0Opa30oBaHus: reorpadudaeckoe,
HKOJIOTHUECKOE

Tema 6.3.
Makpo3Bosronus

Copepxanue yaeOHOro Marepuasa

MaxkposBomrorusi. Dopmbl  dBONMONHH:  (PUIIETHYECKAs, JUBEPreHTHAs, KOHBEPIEHTHas,
napajuiesnbHas. HeoOpaTuMocTh 3BONIIOIHH

[IpakTrueckoe 3aHsTue (Ha BLIOOP IpenoaaBaTeis)

Ne 9 «CpaBnHenue BUIOB 110 MOPGHOIOTUIECKOMY KPUTEPUIO»
i «Onucanue MPUCIIOCOOICHHOCTH OPTaHU3Ma M €€ OTHOCHTEILHOTO XapaKTepay

Paznen 7. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HAa 3emJie

Tema 7.1.
3apoxaeHue
n paSBI/ITI/Ie JKU3HU

Coneprxanre yaeOHOT0 MaTepHraia

JloHay4HbIE NPEACTABIEHUS O 3apOXKIEHUU XKU3HU. HaydHble I'MIoTe3bl BOSHMKHOBEHMS
JKU3HHM Ha 3emiie: aOMOTeHe3 U MaHCIEePMUsl. XUMHUUYeCKas dBOJIIOIUSA. AOMOTEHHBIN CHHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON HBOJIONMK. HavanpHble 3Tambl OMONOrMYeckoil sBosrrormu. 1 umoreza PHK-
mupa. @opMupoBaHre MeMOpaHHBIX CTPYKTYpP MU BO3HHUKHOBEHHE NPOTOKIETKU. llepBbie
KJIETKU U UX 3BoJtoLNA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3BuTHe xu3Hu Ha 3emuie mo 3paM U nepuojam. Karapxeil. Apxeickas U NpoTepo30HcKast
opbl. [laneosoiickas spa u e€ mepuonabl: KEeMOpPUNCKUN, OPAOBUKCKHUH, CUIYpPUICKUH,
JI€BOHCKHM, KAMEHHOYTOJIbHBIN, NEPMCKHU. Me3030McKas 3pa U €€ NepUoAbl: TPUACOBBIM,
IOpCcKuii, MenoBoW. KaitHo3olckas »pa M €€ NepuoAbl: MaJCOr€HOBBIA, HEOTEHOBBI,
AHTPOIIOTE€HOBBIM.

\S)

Tema 7.2.
Cucrema

OpPTaHUYECKOTO MHUPA.

IIpoucxoxncHue
YEJI0OBEKa —
AHTPOIIOr€HE3

Copepxanue yaeOHOro Marepuasa

Cucrema OpPraHMYecKOr0 MHpa Kak OTpakeHHe HBoonud. OCHOBHBIE CHCTEMATHYECKHE
IPYMIEl OPraHU3MOB. XapaKTEPUCTHKA KJIMMAaTa W T€OJIOTMYECKHX TpoieccoB. OCHOBHBIC
3Tarlbl 3BOJIIOIMU PACTUTEIILHOTO M 3KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHHil ¥ )KUBOTHBIX.
[NosiBieHue, pacBeT U BEBIMUPAHUE TPYII )KUBBIX OPTaHH3MOB.

OBoirOIMs  4YeNoBEKa. AHTpPONOJOrus Kak Hayka. Pa3BuTHe mpeAcTaBlIeHUH O
MPOUCXOXKIACHUN dYeloBeKa. MeToipl M3ydeHHUs aHTpororeHe3a. CXOACTBA W Pa3UYHs
YeI0BeKa M JKUBOTHBIX. CHCTEMATHUECKOE IIOJIOKEHUE UYeJIOBEKA. I[BI/I)KYH_[I/IG CHJIbI
(dbakToper) aHTpomoreHne3a. HacneiacTBeHHas W3MEHUYMBOCTh W €CTECTBEHHBIA OTOOD.
OO0I111ecTBEHHBIN 00pa3 KU3HM, U3TOTOBJIICHUE OPYAMMA TPYJia, MBIIILICHHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaINA
3BOJIIOLUY YEJTOBEKA

Coneprkanne yuyeOHOro MaTepraa

OCHOBHBIE CTaJUU W BETBU HBOJIOLMU YEJOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEbIii,
UenoBek mpsMoxosiui, YenoBek HeaHaepTaabCKuid, YeIOBEK pa3yMHBIH COBPEMEHHOTO

OK 01, OK 02,
OK 04
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tuna. HaxoIku nckonaembIx OCTaHKOB, BpeMs CYILIECTBOBaHMsI, 00JaCTh paclpOCTpaHEHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
UYenoseueckne pacbl. OCHOBHBIE OOJBINHE pachl: €BpPOTCOHIHAS (€Bpa3HiicKas), HErpo-
aBcTpajionHas (dKBaTOpHalibHAsl), MOHTOJIOMAHAS (a3uMaTCKO-aMepUKaHCKas). UYepTsl
MPUCIIOCOOJIEHHOCTH MPEICTaBUTENIeH YEIOBEUECKUX pac K YCIOBHSIM CYIECTBOBAHUS.
EnuncTBOo uenoBeueckux pac. Kpuruka pacuzma

[IpakTryeckoe 3aHsaTHE (HA BRIOOP MPEOIaBATEIs) 1
Ne 10 «Bpems u myTu pacceneHus 4ejioBeKa o MjIaHeTe»
nmu «IIpucmoco6IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSAM cpeibl. BiusHaue reorpadudaeckoit
cpeanl Ha MOPGOJIOrHI0 U (hU3UOJIOTHIO YEIOBEKAY
Pa3nen 8. Opranu3mbl 1 OKpYy:Kawias cpeaa 4
Tema 8.1. Cojepxanne yaeOHOT0 MaTepuaia 2
DKonorust DKOJIOTHS KaK HayKa. 3a/1aud U pa3/iesibl SKOJIOTMH. MeTOIbl SKOJIOTMYECKUX UCCIIEI0BAHUM.
Kak Hayka. Cpefbl DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpeapl 0OMTaHUST OPTaHU3MOB:
YKU3HH. BOJHAsI, HA3€MHO-BO3/TyIITHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAas. DKOJIOTHYeCcKhe (haKTOPHI.
DKOJIOTHYECKHUE Knaccudukanus skonorndeckux GakTopoB: aOMOTHICCKUE, ONOTHYECKUE U aHTPOTIOTCHHBIE.
bakTopsI JleiictBre 9Konoruueckux (akTopoB Ha OpraHu3Mbl.AOHOTHYECKHE (DAKTOpBI: CBET,
TeMIieparypa, BiIaxHocTb. DotomepuoausM. [IpucrocobieHuss OpraHu3MOB K JICHCTBHIO
abuotuuecknx ¢akrtopoB. buonormueckne putmbel. buortuueckue ¢daktopbl. Buns OK 01, OK 02,
OMOTUYECKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS, XWIIHUYECTBO. [lapazutuszm, myTyamusm, OK 04, OK 07
KOMMEHCaNU3M (KBapTHPAHCTBO, HaxJIEOHMYECTBO), aMEHCAIM3M, HEHTpanu3Mm. 3HayeHHE
OMOTUYECKIX B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUS OPTaHI3MOB B ITPUPOJIHBIX COOOIIECTBAX
Tema 8.2. ConeprkaHue y4eOHOro MaTepuasa 2
DKOJIOTHYECKHUE DKOJIOTHYECKUE  XapakTepUCTUKH Tmomyisiuud. OCHOBHBIE TIOKA3aTeNId  TOIMYJISIINAN:
XapaKTEePUCTUKU YUCJIEHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, HPHUPOCT, MHUTpanusa. JluHamuka
MOMYJIAIIAH YUCJICHHOCTH MOMYJISAIMH B €€ PEryJIsIns
[IpakTHyeckoe 3aHsITHE 1
Ne 11 «IToacd€T na0THOCTH NONYJISIMN Pa3HBIX BUAOB PACTCHUM
Pa3gen 9. CoodiecTBa M YKOJOrHYeCKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Coneprkanne yuyeOHOr0o MaTepuana 2 OK 04, OK 07
Coo0miectBa Coo0r1ecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIeHO3a: BHIOBAs, MPOCTPAHCTBEHHAS, IIK 2.3
OpraHU3MOB, Tpoduueckas (nuieBas). Buabi-nomunanTsl. CBA31 B OMOILIEHO3E.
3KOCHUCTEMBI DKOJIOTHYECKUE CHUCTeMBbI (9KocucTeMbl). IloHsTHe 00 »dKocHcTeMe M OHOTEOlICHO3E.

OYHKIIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYICHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemiecTB ¥ MOTOK PHEPTHH B dKOCUCTeMe. Tpodudeckue (MULIEBBIE) YPOBHU
skocucTeMbl. IIumeBble nemm u cetd. OCHOBHEIE IOKA3aTeNH DKOCHCTEMEBI: OHoMacca,
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MPOAYKIMS. DKOJIOTMYECKUE MUPAMUJIBL: MPOIYKIUHU, YHCICHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETYJIsiiysl, pazsutue. Cykueccus

Tema 9.2. Coneprxanre yaeOHOr0 MaTepHraia

IIpuponusie [IpuponHble 5KOCUCTEMBI. ODKOCHUCTEMBI peK MU 03&p. OKOCUCTEMA XBOWHOIO WIH

KOCHUCTEMBI IIUPOKOIMCTBEHHOTO jeca. AHTpOIIOTEHHBIE 9KOCHUCTEMBI. ATPO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe M XO3SICTBEHHOE 3HAYEHHME Aarpo3KOCHCTEM MU
ypOoskocucteM. buopa3zHooOpasue kak (akrtop ycToHumBOCTH 3KOcucTeM. CoxpaHEHHE
OMOJIOTHYECKOT0 pPa3HOOOpa3us Ha 3emMiie

Tema 9.3. CoJepxaHre ydeOHOr0 MaTepHrajia

buocdepa — Yuenne B. U. Bepuaackoro o 6mocdepe. I'panwniibl, coctaB u cTpykrypa ouocdepsl. XKuoe

rinobanpHas BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Ouocdepsl Kak II0OANBHOM HKOCHUCTEMBI.

3KOCHUCTEMA 3EMITU

Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocepe. KpyroBopoTel BewIECTB U
OMOTeOXMMHUYECKHE LHUKIbI D3JIEMEHTOB (yriepoaa, a3oTa). 3O0HaIbHOCTH Ouocdepsl.
OcHoBHBIE OMOMBI CYIIIH

Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHue (ColepKaHue MPUKJIATHOT0 MO1YJINA)
Bnusinue UYenoseuectBo B 6uochepe 3emiin. AHTpPOIOreHHbIe U3MeHeHusl B 6uocgepe. I'mobanbHbIe
AHTPOTIOTEHHBIX sKosiornueckue mnpodiembl. CoCylecTBOBaHHE NPUPOALI W ueioBeuecTBa. CoxpaHeHHE
(akTopoB Ha O6uopa3zHoOOpa3usi Kak OCHOBa ycToWuuBocTH Ouocdepbl. OcCHOBa panUMOHAILHOTO
ouochepy yIpaBlIeHUS MPUPOIHBIMH PECYPCAMU U MX UCTIONb30BaHKe. JlocTrkKeHNS OMOJIOTHH U OXpaHa
PUPOIBI
[TpakTuueckoe 3aHaTHe (Ha BEIOOP MPENo1aBaTesl)
No 12 «OTXx0161 TPOU3BOICTBA»
WM « IKOJIOTHYECKHE aCMEKThI MPOPECCHOHANBHOMN IEeITeILHOCTIY
umu «IIpodunakrrka mpodecCHoHaTbHBIX 3a00JICBAHMIN
niu «BiusHue TPOU3BOACTBEHHBIX (DAKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpodeccnoHaILHO OPUEHTHPOBAHHOE CO/Iep:KaAHUeE (COlepKAHME MPUKJIATHOT0 MOLYJIs)
Biusinue connanbHO- | 3M0pOBbE M €ro cOCTaBIsIOIIHMe. DaKTOPhI, MOJTOKUTEIFHO W OTPHUIIATEIHLHO BIUSIONIME HA
HKOJIOTHYECKUX opranu3M 4esoBeka. [IpoOrema TEXHOTEHHBIX BO3ACUCTBUI Ha 3J0pOBHE 4YeEJIOBEKa

(akTopoB Ha
3JI0POBBE YETIOBEKA

(97EeKTpOMarHUTHBIE TIOJIs, OBITOBAs XHMHSA, W30BITOYHBIC UIYMBI, paguanus H T.IL.).
AnanTanus oOpraHm3Mma 4ejoBeka K (dakTopaM OKpykawomed cpenbl. [IpuHIHUIBI
(dbopmupoBaHus 310poBhecOeperaromero noseneHus. Guzndeckass akTHBHOCTh U 3/I0POBbE.
buoxuMuueckne acneKkThl palliOHAIbHOIO NUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHast pabOTOCTIOCOOHOCTHY
i «Bnusaue abnoTndeckux (pakToOpoB HA YEJIOBEKa» (B KAUECTBE TPUTTEPOB, CHIKAIOIITIX
paboTOCIOCOOHOCTh,  MCHOJb30BATH  YCJOBUS  OCYWIECTBJIEHHS]  NMPO(eCcCHOHAIbHON
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| JeSATEIBLHOCTH: IIIYM, TeMIepaTypa, Gusndeckas Harpy3ka u T.11.)

Pasnea 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.
Cenexusa
KaK HayKa U Mpoliecc

Cojiepkanne yueOHOro MaTepuaia

Cenexkuusi Kak Hayka U Mpolecc. 3apoKJICHUE CEJEKIMH U aoMecTukarus. Yuyenue H. U.
BaBuioBa o meHTpax MHOrooOpasus M MPOUCXOXKICHUS KYJIbTYpPHBIX pacTeHuil. LleHTps
MPOUCXOXKACHUS JOMAIIHUX >XUBOTHBIX. CopT, mopona, mrtamMM. COBpPEMEHHbBIE METOIbI
CCJICKIIMM. MaccoBbrit
U WHAUBUIYAJIbHBIH OTOOpPHI B CEJEKIMH pacTeHUH M KUBOTHBIX. OIlEHKAa SKCTephepa.
bruskopocTBeHHOE cKpermmBanne — WHOpuAWHT. Yucras nauams. CKpenuBaHUE YUCTHIX
nuHui. ['ereposuc, miam rubpuaHas cwia. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIWHT.
Otnanénnas rubpuamsanus u e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 M TOJIy4YeHHe
MOJUILIOUAO0B. JlOCTHIKEHHS CeJICKIIMU PACTECHUM, J)KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tewma 10.2. buorexHosnoruss kak oOTpacib MPOM3BOJACTBA. ['€HHasT MHXKEHEpHUs. OTalbl CO3/IaHUS
OcCHOBBI pekomOunanTtHoi JIHK m TpancreHHsix opranusmoB. Kierounas wxxeHepus. KioeTouHbie OK 01. OK 02
OMOTEXHOJIOTUU KYJIBTYPBL. MUKpPOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui. KitonupoBanue OK 0 4’ OK 07’
BBICOKOIIPOIYKTUBHBIX CENbCKOXO3SIICTBEHHBIX OPTraHU3MOB. DKOJIOTUYECKUE M ITHYECKHE III(" 23
poOeMbl. MO — reHeTHYECKH MOIU(DHUIIMPOBAHHBIC OpPraHU3MbI )
Tema 10.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAePKaAHUE (CoAepPKaHNe MPUKJIATHOI0 MOIYJIs1)
buorexnonoruu OcHOBHbIE HaNpaBJIE€HUSI COBPEMEHHON OMOTEXHOJIOTUH B IPO(ECCUOHATILHON e TEIbHOCTH
B JKM3HHU U Ipodeccu | yenoBeka. Merozbl OnotexHomoruu. O0beKThl OHOTEXHOIOTHH. DTHKA OMOTEXHOIOTHIECKIX
U TEeHeTHYeCKHWX JKcnepuMeHToB. IlpaBunma mnowcka W aHanmu3a OMOIKOJIOTUYECKOU
uHpopMauu
U3 pa3MYHBIX UCTOYHMKOB (HayyHas M ydyeOHO-HayuyHas JINTEpaTypa, CPeACTBAa MACCOBOM
uHpopmaiuu, cetb UHTEpHET U ApyTHe)
IIpakTyeckoe 3aHsATHE
Ne 13 Keiicol Ha aHanu3 WHGOPMAIMK O HAYYHBIX JOCTHXKEHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTHH, KIIETOYHOW MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHA.
Ne 14 3ammra keiica: NpeacTaBIe€HUE pE3yJIbTATOB PELIECHUS KEHCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )
Pasnen 11. Pemienne keiicoB B 00/1acTH OMOTEXHOJIOTHii
Tema 11.1.1. IpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IepP:KaHue (co/lepsKaHue MPUKJIATHOT0 MOYJIA)
buorexnonorun Pa3BuTHe NMpOMBINUIEHHON OMOTEXHONOTHI U €€ MPUMEHEHHUE B JKU3HM UYeJIOBeKa, MOUCK U OK 01, OK 02,
B IIPOMBIIIJICHHOCTH | aHaJIU3 MH()OPMAIIUN U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JTUTEparypa, OK 04, OK 07
CpPEACTBA MacCOBOM MH(pOpMaIUH, ceTh MIHTepHET u IpyTHE) 1IK 2.3

IIpakTHyeckue 3aHsTHUS

Ne 15 Keticbl Ha aHaM3 HHOOPMAITUU O Pa3BUTHH MTPOMBIILICHHOW OMOTEXHOJOTHA (110 MHHH-
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rpynmnam).
Ne 16 3ammra keiica: NpeAcTaBIEHUE pE3yJIbTATOB PELIECHUS KEHCOB (BBICTYIUIEHUE C
MIPE3CHTAINEH )

Tema 11.1.2. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IepP:KaHue (co/lepsKaHue MPUKJIATHOTO MOYJIA) 6
CounanpHo- DTUYeCKUE aCIEeKThl Pa3BUTH OMOTEXHOJIOTHI U MIPUMEHEHHUE UX B KU3HU YE€JIOBEKa, MOUCK
JTUYECKME aCleKThl | U aHAIU3 HH(pOpMAIMK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Has U Y4eOHO-HAyIHAs TUTEpaTypa,
OMOTEXHOJIOTHI CpPEACTBA MAacCOBOM MH(pOpMaIH, ceTh MIHTepHET u IpyTHE)
IIpakTHyecKue 3aHsTHUS 4
Ne 15 Keiicel Ha ananu3 HGOPMAIUN 00 ITUYECKUX ACTIEKTaX Pa3BUTHUS OMOTEXHONOTH (IO
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pPe3yIbTATOB pPELICHUS KEWCOB (BBICTYIUICHUE C
MpE3CHTAINECH )
Tema 11.1.3. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/IepP:KaHue (CoIepKaHue MPUKJIATHOTO MO1YJIA) 6
BuorexnoJsioruun Pa3Butne OuWOTEXHONOTMH C NPUMEHEHHEM TEXHUYECKUX cHucTeM (OMOMHXKEeHepus,
U TeXHUYeCKHe ononH(popMaTuka, OMOHMKA) U UX NPUMEHEHHUE B JKU3HU YEIIOBEKa, MOWCK U aHalu3
CHCTEMBI nH(pOpMalMK U3 Pa3InYHbIX UCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIMTEpaTypa, CpeacTBa
MaccoBoii nH(popMaluu, cetb UHTEpHET U Apyrue)
IIpakTHyeckue 3aHsTHS 4
Ne 15 Keiicel Ha aHanu3 WHPOPMALMKM O PA3BUTUM OMOTEXHOJOTMHA C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (10 MUHU-TPYIITIAM).
Ne 16 3ammra keiica: npeacTaBIE€HUE pE3yJIbTATOB PELIEHUS KEHCOB (BBICTYIUIEHUE C
MPE3CHTALHECH )
IIpome:xxyTouHasi arrectamus (quddepeHIMPOBaHHBIN 3a4eT) wk%
Bcero: 72
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3. YCJIOBUSA PEAJIMBALIIMU JUCHUIIJIMHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecTieyeHne

Jlnist peanmu3aniy IporpaMMBbl JUCIUIUIMHBI TIPETYCMOTPEHBI CIIeUAIbHBIC TIOMEIICHUS:

[Tomenienne kaOWHETa COOTBETCTBYET TpeOoBaHUAM CaHHTapHO-IITUAEMHUOIOTHYECKUX
npaBui 1 HopMaTuBOB (CanlluH 2.4.2 Nel178-02): ocHaleHO TUIIOBBIM 000PYI0BaHHUEM, B TOM
YHCIIe CIICIUATU3UPOBAHHON Y4eOHOW MeOeNnblo U CpeCTBaMU OOYUYCHHS, HEOOXOTUMBIMH TSI
BBITIOJTHEHHSI TPEOOBAaHUH K YPOBHIO IOJTOTOBKU O0YUYaOIIUXCS.

Kabuner «buonorum» ocHaiieH o00opyaoBaHHEM: JTOCKOH yueOHOH, pabouuM MecToM
IpenojaBaTessi, CTOJAMH, CTYJIbsAIMH (IO YHCIy OOydarommxcs), Mmkapamu Ui XpaHEHHUs
pa3gaTouyHOro UAAKTUYECKOTO MaTepualia W JAp.; TeXHUYECKUMH CpeACTBaMHU OOydYeHHS
(KOMIIBIOTEPOM, CPEACTBAMH ayAHOBU3YaTH3AINH, MYTbTUMETUHHBIM IIPOCKTOPOM).

B cocraB y4eOHO-METOAMYECKOTO W  MaTepUAIIbHO-TEXHUYECKOTO  OOECICUCHHUs
pOTrpaMMBbl 001Ie00pa30BaTEIbHON YUeOHON AUCIUILTUHBI « BHOOTHsY BXOIST:

- MHOTO(DYHKITMOHATbHBIA KOMIUIEKC TIPETIO1aBaTelIs;

- HaIJSTHBIC TIOCOOUST (KOMIUIEKTHI YU4eOHBIX TaOJIHII, TUTAKATOB, IIOPTPETOB BHIAAIOIITUXCS
YYCHBIX U JIp.);

- ”HPOPMAITHOHHO-KOMMYHHKATUBHBIE CPE/ICTBA,

- OubnuoTeuHsbIid GOHS.

3.2. YueOHO-MeTOANYECKOE 00ecIeueHue

Jns peanuzanuu mporpaMMbl  OMOIMOTEYHBI (GOHI 00pa30oBaTEIBLHOW OpraHU3AINH
JOJKEH MMETh MeYaTHbIC W/WIN JJIEKTPOHHBIE 00pa3oBaTelbHbIe U WH()OPMAIIMOHHBIE PECYPCHI
JUTSL ICTIONTB30BaHUs B 00pazoBaTesibHOM mporiecce. [Ipu dpopmupoBanuu 6udbnmuorednoro ¢poHaa
O6pa3OBaT€HBHOﬁ OopraHu3anun BBIGI/IpaeTCSI HC MCHCC OHOT'0O U3JaHUs U3 NICPCUNUCIICHHBIX HUKC
NICYaTHBIX M3aHUN U (WIK) 3JIEKTPOHHBIX M3/IaHUI B KaueCTBE OCHOBHOTO, MPU ITOM CITHUCOK
MOXKET GBITL JOIIOJIHEH HOBBIMU U3aHUAMMU.

3.2.1. OcHOBHBbIE TeYATHbIE U/WIHU 3JIeKTPOHHbIE U31aHUS

3.2.1. OcHOBHBIEC HCTOYHHUKH

buonorus. 10 knacc. ba3osrii ypoBens : yueOnuk / B. B. [laceunuk, A. A. Kamenckwii, A. M.
Py6uoB [u np]. ; mox pen. B. B. ITaceunuka. - 6-e uzn., crepeorutn. - Mocksa : [IpocBemienue,
2024. - 224 c. - (JIuaus xuzan). - [ISBN 978-5-09-116776-4. - Tekct : anexrponnsiid. - URL:
https://znanium.ru/catalog/product/2174807

buonorus. 11-i knacc. bazoBelil yposens : yuebnuk / B. B. Taceunuk, A. A. Kamenckuii, A.
M. Py6moB [u np.] ; mox pen. B. B. [Taceunnka. — 6-e u3., ctep. — Mocksa : [IpocBerienue,
2024. —272 c. : win. — (JIuaus xu3Hu). — [ISBN 978-5-09-116473-2. - TeKcT : 2JIEKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2157271

JonotHUTE/IbHBbIE HCTOYHUKH

AradonoBa, U. b. buonorus. ba3oBslii ypoBeHb : yueOHHK /17151 00pa3oBaTeNbHBIX OpraHU3alni,
peanu3yromux 00pa3oBaTebHbIe TPOTPaAMMBI cpeiHero npodeccuonanbHoro obpasopanus / 1.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornazos. — Mockga : [Ipocsemenue, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Teker : SJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2201867

AradonoBa, U. b. buonorus. bazoseiit ypoBens. [IpakTukym : yaeOHOe mocodue, pazpadboTaHHOE
B KOMIUJIEKTE ¢ Y4€OHUKOM JJIsi 00pa30BaTEIbHBIX OpraHU3aIii, peaTu3yoIiX 00pa30BaTeIbHBIE
MporpaMMebl cpeHero mpodeccrnonanbHoro oopasoanus / M. b. Aradonosa, B. . CuBornazos.
— 2-e u3n., crep. - Mockaa : [Ipocsemenue, 2025. - 113 ¢. — ISBN 978-5-09-124906-4. - Tekcr :
anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2201868
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HNHTepHeT-pecypcebl

l.
2.

9.

www. sbio. info (Bcs 6uonorusi. CoBpeMeHHast OMOJIOTHs, CTaThU, HOBOCTH, OMOIHOTEKA).
www.window.edu. ru (EquHO€ 0KHO f0CTyIa K 00pa3oBaTebHBIM pecypcaMm MHTepHeTa 1o
ouosorum).

www.5ballov. ru/test (TecT ns aOUTYpHEHTOB IO BCEMY IITIKOJIBHOMY KypCY OHOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIE BAKTOPUHBI 110 OMOJIOTHH —
9KOJIOTHH Ha cepBepe BopoHEeKCKOro yHUBEpCUTETA).

www.biology.ru (buonorus B OTkpsITOM Kosutemke. CalT CONEpKUT 3JIEKTPOHHBIN yueOHUK
o 6uosnoruu, On-line Tectsr).

www. informika.ru (31eKTpoHHBIN Yyu4eOHHUK, OOBIION CITUCOK MHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonornueckas kapTuHa Mupa. Pa3en KOMIbIOTEpHOTO yueOHHKA, pa3pa-
60TaHHOTO B MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www.nature. ok. ru (Peakue u ucuesaromue ;kuBoTHbIe Poccrn — MpoekT DKoIOru4ecKoro
nentpa MI'Y um. M.B.JlomoHoCOBa).

www.kozlenkoa.narod. ru (Iy1st TeX, KTO YYUTCS caM U YUYHUT JPYTUX; OYHO U JAUCTAHITMOHHO,
OMOJIOTUH, XUMHUH, JPYTUM IIPEAMETaM).

10. www. schoolcity.by (buosnorus B Borpocax u 0OTBETax).
11. www.bril2002.narod. ru
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4. KOHTPOJIb 1 ONIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IUCHUTIIUHBI

KoHTpoib W oOIleHKAa pe3yibTaTOB OCBOEHUs 001e00pa3oBaTebHON

AUCHUILIMHBI PACKPBIBAIOTCA YCPE3 NUCTUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (opmMuUpOBaHHE OOHIMX M MPO(ECCHOHATBHBIX KOMIIETEHLIMI MO pa3jaenaM u

TEMaM COJIepKaHUsl y4eOHOTO MaTepHaia.

Oomasi/npodeccuoHaNbHAS
KOMIIeTEeHIIUS

Pasznen/Tema

Tun OLIEHOYHBIX

MeponpusiTHS

OK 01. Bsibupats cnocoObl
pemeHus 3amad
npohecCHoHATBLHOM
JeSITETTHHOCTH TIPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4II-o/c, 9.51I-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

O6cy>xaeHne 1o Bompocam
JEKIUH

Pa3pabotka rioccapus
3aroHEHUEe  CPaBHUTEIbHBIX
TaOIuIL

TectupoBanue

YceTHBII onpoc

JIUKTaHT Ha UCMOJIb30BaHUE
apryMeHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTMH U CUMBOJIUKH
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
IIpencraBinenue pe3ynbTaToOB
MPaKTUYECKUX padboT
KonrtpomnbHbie paboThl

3ammTa TBOPYECKUX pabOT

3amura WHIMBUYaTbHbBIX
MPOEKTOB
Brimonnenune 3aJaHul

MIPOMEKYTOYHON aTTECTAIlUU

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKyCCHS IO

COBpPEMEHHbIE cpenctea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOpocam JIEKIMH

[IOUCKa, amanmza |73 81, 82, 9.1-93, Pa3paboTka MeHTaIbHON

u bopwa MHTEPNIPETALUH | g 411 /0 9 5T]-0 /e, 101, gapTZI B é\mr;n r];);/rm::u:l

uHpOpMaIuH, BITIOJTHEHHE U 3aIIHUT

u HHGOPMAIIMOHHBIE 102, 10.3M-o/c, 11.111-0/c 71a00paTOPHBIX PabOT

TEXHOJOTHH [IJISl BBIOJIHEHUS [IpencraBieHne pe3ynbTaTOB

3ama4 npo¢eCCuOHATBHON MPaKTUYECKUX padboT

JESITEIIbHOCTH [IpencraBieHne yCTHBIX
COOOIIEHUH C TIpe3eHTaIueH,
MOJITOTOBJICHHBIX MO MEPEYHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
npenojaBaTesieM

OK 04. O¢pdexruBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyx1eHe MO BOIpPOCaM

B3aMMOJICHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE U KOMAaHIIE

4.3,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5Il-o/c, 10.1,

JEKIUU

IIpencraBinenue pe3ynbTaToOB
MPaKTUYECKUX padboT

3ammTa TBOPUYECKUX paboT
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10.2, 10.3IT-o/c, 11.111-0/c

3amura
MIPOEKTOB

HWHAUBHUIYAJIBbHBIX

OK 07. ConelicTBOBaThH
COXPaHEHUIO OKpYXKaromien
Cpelbl, PecypcocOEPEKEHHUIO,
MPUMEHSITh 3HAHHS
00 M3MEHECHUH KJIuMara,
TIPUHIIUATIBI OepexIINBOTO
IPOU3BOACTBA,  A(PPEKTUBHO
JIEHCTBOBATh

B UPE3BBIYANHBIX CUTYyaIUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaeHue mo Borpocam
JEKLIHUH

PaspaboTtka rioccapus
3anoJIHEHUE  CPABHUTEIIbHBIX
Ta0IHIL

TectupoBanue

VYcrHbI onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apTyMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuayanbHas
camocTosTeNnbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTHYECKUX padoT
KoHnTponbHbIe paboTh

3amuTa TBOPUYECKHUX padoT
3amura WHIUBUTyATbHBIX
MIPOEKTOB

Brinosnnenue 3aganui
IPOMEKYTOUHOM aTTeCTAINH

[1K2.3 Kontponuposath
coOJIroIeHne TIEPCOHATIOM
TpeOOBaHMUN  OXpaHbl  TPYyAa,

MPOMBIIIUICHHONM M MOKapHOM
0e301acHOCTH

I1-o/c
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