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1. O0mas xapakrepucTuKa pado4eil MporpaMMsbl

0011e00pa3oBaTeIbHON TUCHUILINHBI «bUosorNsD)

1.1. MecTO0 JUCUMILUIMHBI B CTPYKType 00pa30BaTeIbHOI NPOrpaMMbl
CIIO:

Oo61meo0Opa3oBaTeabHas qucHMIInHA «bHoOrMs» SABJIsIETCA 003aTEIbHOM

4acThI0 0011€00pa30BaTEIbHOIO IIUKJIA 00pa30BaTeIbHOM MPOrpaMMbl B
coorBeTcTBUH ¢ PI'OC CIIO mo 09.02.07, 38.02.08.
1.2. Hesu ¥ muIaHUPYyeMble Pe3yJIbTAThl 0CBOEHUS JUCIIUNJIMHBI:

1.2.1. Heanb aucCUMIIHHBI

Coneprxanne porpaMMbl 001Ie00pa30BaTeILHON JUCITUIUTHHBI « BHOIOTHS)
HalpaBJI€HO Ha [JOCTH)KEHHE pE3yJbTaTOB €€ H3YyYEeHHUS B COOTBETCTBUM C
tpeboBanusimu ®I'OC COO ¢ yderoM mNpodecCHOHATLHON HaNpPaBICHHOCTU
®I'OC CIIO. eny uzydenust nucuuiuiabl «buonorus» Ha 6a30BOM ypOBHE —
OBJaJIcHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W NPUOOpETEHUE YMEHHU
WCIIOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCHCTBHH B OTHOIICHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.
JlocTkeHWe I[enu W3Y4YeHHs NUCUUIUMHBI «buomorus» Ha 0a30BOM YpOBHE
oOecrnieunBaeTcs peleHueM CIEIYIOINX 3a1au:
o OCBOEHHE OOYYalOIIMMUCSA CUCTEMBI 3HAHUM O OMOJOTMYECKHX TEOPUsX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBHIIAX, CIy>KAIlUX OCHOBOMU
Uit opMUpOBaHUSI TIPEJICTABIIEHUA O €CTECTBEHHO-HAyYHOW KapTUHE MUDA,
0 METOJlaXx HAay4HOIO IO3HAHHUSA, CTPOEHHM, MHOT000pa3MM U OCOOEHHOCTSIX
KUBBIX CHCTEM pa3HOTO YPOBHSI OpraHW3alllM, BBIJAIOMIMXCS OTKPBITUAX W
COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;
o dbopmupoBaHue y OOy4YalOIIMXCA I103HABATENIbHBIX, HHTEIUICKTYaIbHBIX
U TBOPYECKHX CIOCOOHOCTEH B MpOIlECCe aHaiM3a JAHHBIX O MyTSIX Pa3BUTHUSA
B OMOJIOTUM HAy4HBIX B3IJISIIOB, UJEH M MOJXOJ0B K MU3YYEHHUIO KUBBIX CHCTEM

Pa3HOr0 YpOBHS OpraHu3alluu;



o CTaHOBJIEHHME Yy oOyvaroumxcs OOweld KyJabTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSATH U OLICHUBATH SIBJICHUS OKPYXKAIOILIETO
MHUpa JKMBOW MPUPOJAbI HA OCHOBAaHUM 3HAHUWA W OMNbITA, MOJYYECHHBIX IpU
W3Y4YCHUHU OMOJIOTHY;

o dbopmupoBaHre Yy OOyYaOIIMXCS YMEHHH WUTFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIECHUS K HEH, COOMIOACHUS STUUECKUX
HOPM IIpU IPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

o OCO3HaHUE UEHHOCTH OHWOJOTMYECKHX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOUN KYJIbTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

o IPUMEHEHNE MPUOOPETEHHBIX 3HAHMM M YMEHUN B MOBCEIHEBHOM >KU3HU
JUISl OLICHKH IIOCIIEICTBUM CBOEM AEATEIBHOCTH IO OTHOLICHHIO K OKPY KaroIIeu
cpene, COOCTBEHHOMY  370POBBIO, OOOCHOBaHHE W  COONIOJIGHHWE  Mep

npoHUIaKTHKU 3200JIeBaHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 001Ie00pa3oBaTeJIbHOM

aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO



Kon u [Inanupyemble pe3yabTaThl 0CBOEHHS THCIUIIIUHBI

HAUMEHOBaHHe

q’OPM“pyeM"'yX O6mue JMcuMnInHAPHbIE

KOMIeTeHI U
OK 01. BsiOupars | JInuHOCTHBIE pe3ynbTaThl AOJDKHBI oTpaxkath B dactu: | [IP6 1. ChopmupoBaHHOCTH 3HAaHUN O MECTE U POJIU OMOJIOTUU
CHOCOObI  pElIeHUs | TPYAOBOIO BOCIIMTAHUSA: B CHUCTEME HAay4yHOTO 3HaHUsS; (YHKIMOHAIHHOH TPaAMOTHOCTH
3a/1a4y - TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MACTEPCTBa, | YEJIOBEKA JJISl PEUICHHUS KU3HEHHBIX MTPOOIIEeM.
npodecCHOHATBHON | TpyAoIooue; I1P6 2. CdhopMUpPOBAaHHOCTE YMEHHSI PACKPBIBATH COJCp)KAHHE
JESITEIIbHOCTH - TOTOBHOCTh K aKTHBHOHW AESITENbHOCTH TEXHOJOTHYECKOW | OCHOBOIIONATAIOUIMX OWOJIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIHHO U COLIMAJIbHOM HaIPaBJIEHHOCTH, CTIIOCOOHOCTH | KH3Hb, KIETKA, TKaHb, OpraH, OpPraHMW3M, BHUM, MOIYJISAIUS,
K pa3IMYHbIM | HHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO BBINOIHSITH | SKOCUCTEMa, OMOLIeHO03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JesITeIbHOCTD; U TpeBpallleHue SHEepruu), romeocra3 (camoperyisuus),

- UWHTepeC K pa3iuyHbiM cdepaM npodeccHoHaTbHON
JeSITeTbHOCTH.

MertanpeamMeTHbIe pe3ybTaThl TOJKHBI OTPaXaTh:
OniajieHne YHUBEPCAIBHBIMHA y4EOHBIMU TTO3HABATEIbHBIMA
IEUCTBUSIMU:

a) 6a30BbIC JJOTHUECKUE JICHCTBHUS:

- CaMoCTOSITeNIbHO (OpPMYNIHpOBaTh W aKTyalIH3UPOBATH
npobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBaHUS
JUTSL CpaBHEHMSI, KJIacCU(UKAIUN U 0000IIECHUS;

- OIPENeNSTh LIeTHU IeATeIbHOCTH, 33/1aBaTh MapaMeTphbl

U KPUTEPUH UX JTOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS

B pacCMaTpPUBAECMBbIX SIBJICHUSX;
- BHOCUTb KOpPPEKTHUBBHI B
COOTBETCTBUE  PE3yJIbTATOB
MOCIEACTBUM NeSTENbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HaBBIKAMHU y4€OHO-UCCIIEI0BATEIBCKOM

ACATCIIBHOCTh, OICHHBATDHb
neisiM, OLNCHUBAaTb  PUCKHU

OuocuHTe3 Oelika, CTPYKTYpHas OpraHu3alUsl XHUBBIX CHUCTEM,
JUCKPETHOCT, camMoperyJIsiLus, CaMOBOCITPOU3BE/ICHUE
(penpomyKIus), HACJIEJICTBEHHOCTD, W3MEHUYUBOCTb,
SHEPTO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUS.

ITP6 3. CdopMUPOBAaHHOCTh YMEHHsI PACKPBIBATh COJCP)KAHUE

OCHOBOTIOJIATAIOMIUX  OWOJIOTHYECKUX TCOPHH ©  THUIIOTE3:
KJIETOYHOMW, XPOMOCOMHOM, MYTallMOHHOHM, SBOJIIOIMOHHOM,
MIPOUCXOXKIACHUS )KM3HU U YEJIOBEKa.

I1P6 4, CdopmMupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIAralIre OUOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BaswmmoBa, O. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx NpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpeTeHHE OMBITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIONB3YEMBIX B OMOJIOrHH: HAOIIOICHUS

Y OINHMCAHMS KUBBIX CUCTEM, MIPOILIECCOB U SIBJICHUM; OpraHU3aluu
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUINIOTE3, BBISBIICHUS 3aBHUCHUMOCTH MEXIY HCCIEAYyEeMbIMU
BEJIMYUHAMU, 00BsICHEHUSI MOJIy4EHHBIX pe3yIbTaTOB




nu HpOGKTHOI\/JI JACATCIIbHOCTH,
npo0Jem;

- BBIBIIATH IPHYUHHO-CJICICTBEHHBIC CBS3H

nu aKTyaJII/IBI/IpOBaTI) 3aﬂaqy, BBIABUT'AThb FI/IHOT€3y

€e pCIICHHs, HAXOIUTh apryMEHThl JUIsl JOKa3aTejbhCTBAa
CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTpbl U KPUTEPUH
peILICHUS;

- aHaJII/IBI/IpOBaTB HOJIyT-IeHHI)IG B XOJIC pemeHI/m 3ada4n
pe3yibTaThl, KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb,
HpOFHOBI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;
pa3pabaThIBaTh IJIaH PEIICHUS MTPOOJIEMBI C YYETOM aHAIIN3a
HMEIOIIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
-- YMETh IEPEHOCUTD 3HAHUS B MO3HABATEIHHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- yMeTh HMHTETPUPOBATh 3HAHHS W3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUIaTh HOBBIC HJICH, IMpeajaratb OpPUTIHHAJIbHBIC
MOJIXOJbI U PELICHUS

HaBbIKAMHU  pa3pelleHUs

u  (GopMynupoBaHHS BBIBOJOB C HCIOJIb30BAHUEM HAYYHBIX
IIOHATUMN, TEOPUN U 3aKOHOB.

ITP6 6. CchopMHPOBAaHHOCTE YMEHHS BBIICISATH CYHICCTBCHHBIC
NPU3HAKH  BHUPYCOB, KJIETOK NPOKApUOT W  DYKApHUOT;
OJJHOKJIETOYHBIX ¥  MHOTOKJICTOYHBIX OPraHU3MOB, BH/IOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TIPEBPAILCHHUS SHEPrHU B KIETKe, (POTOCHHTE3a,
TUTACTUYECKOTO W JHEPreTH4eckoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3BUTHA M Pa3MHOKEHUS,
WH/IMBUYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 0OphObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHUA000pa30BaHMs,
IIPUCIIOCOOIEHHOCTH OpPraHU3MOB K cpele OOUTaHMsI, BIMSHUS
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIIOTEHHbIX ~ W3MEHEHMH

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpallleHUuE SHepTun B orocepe.

I[1P6 7. CdopMHpPOBAaHHOCTH YMEHUS TPUMEHSTH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL IPUHSTHSI MPAKTUYCCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

c uenbto oOecrieueHus O€30MACHOCTH CBOErO 3I0POBbSl U
3JI0POBbsI OKPY)KAIOIIHUX JIFOJIEH, COOII0IEHUsT 3J0pOBOro obOpasa
KU3HU, HOPM TPAaMOTHOT'O TTOBE/ICHUS B OKPY’KaIOIIel MPUPOIHOMN
cpele; MOHMMaHUe HEOOXOIUMOCTH HCITOJIb30BAHUS JTOCTHIKEHUHN
COBPEMEHHOM OMONOTHH U OMOTEXHOJOTHH Ui pallOHAIBLHOTO
MIPUPOIOTIONH30BAHUS.

I[1P6 8. CdhopMHUpPOBAaHHOCTH YMEHHUS peliaTb OUOIOTUYECKUE
3aJ1a4yM, COCTABIISATh TCHOTUITMYECKHE CXEMbI CKPEIINBAHUS

JUIS pa3HbIX THUIIOB HACIEJOBAaHUS TPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEMAX
(enu muTaHus, TUIICBBIC CETH).

I[IP6 9. CdopmMHupOBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH
uH(popMaLMI0O OUOJIOTUYECKOTO  COAEPIKAHMS, BKIIOYAIOIILYIO
MICEBJIOHAYYHbIC 3HAHWUS W3 PA3JUYHBIX HCTOYHHKOB (CpencTBa
MaccoBod  MHGOpPMAIUU, HAYYHO-TIOMYJSpHBIE MaTepuabl);
HHTEPIPETUPOBATH ITHYCCKHE ACTICKTBI COBPEMEHHBIX




HCCIIEIOBaHU B OHMOJIOIMH, MEIMIMHE, OHOTEXHOJOIHU;
paccMarpuBaTh  TJIOOATBHBICE  JKOJOTHYECKHE  MPOOJIEMBI
COBpPEMEHHOCTH, (OPMHPOBATh IO OTHOIICHHIO K HHUM

COOCTBEHHYIO MO3UIIHIO.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO3/1aBaThb COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMd M3  HECKOJbKUX  HCTOYHUKOB,  I'PAMOTHO
WCIOJIh30BATh MOHATHHHBIA anmapar OMOJIOTHH

OK 02.
Hcnonws3oBats
COBpPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHayM3a

U UHTEpIpeTaIiuu
uH(popmauu

¥ nHOPMAIIOHHBIE
TEXHOJIOTHH TUISE
BBITIOJIHEHUST 33134
npodeccuoHanbHOM
JeSITeTbHOCTH

JImdHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MMO3HAHUSI:

-c)OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OONICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  Ha  JUAJIOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B MOJIUKYJIbTYPHOM MHpE.

MertanpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPaXaTh:
OBnazneHre yHUBEPCAIbHBIMU Y4€OHBIMH MO3HABATEIHHBIMU
JICUCTBUSMMU:

B) pabota ¢ uHpopMaIuei:
- BJaAETh  HABBIKAMH
U3  HCTOYHHKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECCTBIIATh TIOWCK, aHaIN3, CUCTEMAaTH3AIHIO
U UHTepIpeTanuio HHGOPMAIUU Pa3IUYHBIX BUIOB U (HopM
IIPEICTABICHHUS,

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(OPMAILIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3THYCCKUM HOPMaM

NOJMy4YeHus  WHPOpMAHUU

I1P6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OUOIOTHH

B CHUCTEME Hay4yHOTO 3HaHUsS; (YHKIHMOHAIHHOH TPaAMOTHOCTH
YeNoBeKa JJIs PelICHUs )KU3HEHHBIX MPOOIIeM.

I1P6 7. CdopMHpPOBAaHHOCT YMEHUS NPUMEHSTH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHsS] OMOJOTHYECKUX MPOIECCOB U SIBICHUH,
JUIS IPUHSTHSL IPAKTUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HU

c muenbto obecrieueHus OE30MACHOCTH CBOErO 3I0POBbsl U
3JI0POBBSI OKPY’KAIOUIMX JIIOJICH, COOMIOACHUS 30pOBOro o0pasa
KU3HU, HOPM TPAaMOTHOT'O TTOBE/ICHUS B OKPY’KaIOIIeH MPUPOIHOMN
cpelie; NOHMMaHUe HeOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTUKEHUI
COBpEMEHHOW OMONOTHH U OMOTEXHOJOTHH IS pallOHAIBLHOTO
MIPUPOIOIOIB30BAHUS.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO3/1aBaThb COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHpoOpMallMd U3  HECKOJbKUX  HMCTOYHHUKOB,  T'PaMOTHO
MCIOJIb30BATh MOHATHIHBIN anmapar OMOJI0THA

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh

B KOJUICKTHBE

U KOMaHJie

JInyHOCTHBIE pe3yiibTaTbl MOOJIUKHBI OTpPAXKATb B YaACTH:

LEHHOCTH HAYYHOTO TIO3HAHUS: OCO3HAHHE LEHHOCTH
HAay4YHOM  JIEATENIbHOCTH, TOTOBHOCTb  OCYLIECTBIATH
MPOEKTHYIO u HCCIIEIOBATENIBCKYIO JIeSITEILHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKATh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSIMU:

I1P6 5. IIpuoOpereHne oOIbITa MPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO TO3HAHUS, UCTIONB3YEMbIX B OMOJIOTHU: HAOIIOICHUS U
ONMCAaHUS KUBBIX CHCTEM, MPOLIECCOB U SIBJIICHUW; OpraHu3alui U
MPOBEACHUSI  OMOJOTUYECKOTO  AKCIEPUMEHTA,  BBIJIBUKEHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIYy HCCIEAYEMbIMU
BEJTMYMHAMU, OOBSICHCHHSI ITIOJTYICHHBIX PE3yJIbTAaTOB

u GOpMyIUPOBAaHUS BBHIBOJIOB C HCIOJB30BAaHUEM HAYYHBIX
MOHSTUH, TEOPUI U 3aKOHOB




0) COBMECTHasl I€SITEIIbHOCTD:
- IOHUMATb U UCII0JIb30BaTh IMPCUMYIICCTBA KOMaHI[HOﬁ
Y MHMBHUIyaJIbHOU paOOThI;

- [IPUHAMATH LEeau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPJAUHUPOBATH ACHCTBUS

M0 €€ JOCTIDKCHHIO. COCTaBIIATh IUIAaH  JICHCTBHIA,
pacupenensiaTb poiad € Y4eTOM MHEHHUM YYaCTHUKOB

00CYKJIaTh Pe3yJIbTATHl COBMECTHOUN PaOOTHI

OK 07.
CopeiicTBOBaTH
COXPaHCHHIO
OKpY>Karoleun

cpepbl,
pecypcocOepexeHn
10, PUMEHSTh
3HAHUS

00 W3MEHEHUH
KJIMMaTa, MPHUHIUIIBI
OCPEIKITUBOTO
IIPOU3BO/ICTBA,

3 pexTuBHO
JIECTBOBATH

B Ype3BbIUATHBIX
CUTYaIUSIX

JImdHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
OKOJIOTHUECKOTO  BOCHHUTAHUSA: -  C(HOPMHPOBAHHOCTH
9KOJIOTHUECKOM KyJIbTYpbl, HOHUMaHUE BIUSHUS COIIHAILHO-
HKOHOMUYECKHUX MIPOLIECCOB HA COCTOSIHUE IIPUPOTHOM

U COIMANbHON Cpeibl, OCO3HAHUE TII00AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIEM;

- IUIAaHMpPOBaHWE W  OCYIIECTBICHHE JCWUCTBUNA B
OKpY>Kalolllel Cpelie Ha OCHOBE 3HAHUA LIEJEN YCTONYMBOIO
pa3BUTHS YETIOBEUECTBA;

- AKTUBHOE HENpUATHE JEHUCTBHH,
OKpY’Karolieu cpene;

- yMEHHE IIPOrHO3UPOBATH HEeOJIaroNpUsI THBIC
9KOJIOTHUECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX ICHCTBHIA,
npeaoTBpamiaTh ux;

- pacmmpeHue OIbITa
HaIPaBJIEHHOCTH.
MertanpeamMeTHbIe pe3ybTaThl T0JKHBI OTPaXaTh:
OBnanenue YHUBEpCATbHBIMHU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- TIOHMMaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOU
Y MH/IUBHTyaJIbHON pabOTHI;

IMPpUHOCAIINX BpECa

ACATCIIbHOCTH 9KOJIOTHYECKOMH

I1P6 5. IIpuoOpereHne ombpITa MPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO TIO3HAHUSI, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOAeHUS

1 ONMCAHMS JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aluu
U TPOBEACHUS OHOJOTMYECKOrO HKCIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXIYy HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHHS ITOYYCHHBIX PE3YJIbTaTOB

u GOpMyIUPOBAaHUSA BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
IIOHATUM, TEOPUN U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTH YMEHHUS BBIACNIATH CYIIECTBEHHBIE
IIPU3HAKU  BHUPYCOB, KIETOK NPOKApUOT U  BYKapHUOT;
OJIHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEUIECTB M MPEBpAIICHHs] SHEPruu B KIeTKe, (HOTOCHUHTE3A,
IUTACTUYECKOTO W JHEPreTHYeckoro oOMeHa, XEeMOCHHTE3a,
MHUTO33, ME€HO03a, OIUIOJOTBOPEHHUS, Pa3BUTHS U Pa3MHOKEHMS,
WH/IMBUAYaTBHOTO Pa3BUTHsI OpraHn3Ma (OHTOTeHe3a), 00phObI

3a CyIlleCTBOBAaHWE, E€CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUS,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOUTaHMsI, BIMSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIIOT€HHBIX WU3MEHEHUN
B DKOCHCTEMAaxX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpallleHUuE SHEPTun B 6rochepe.

I1P6 7. CdopMHpPOBAaHHOCTH YMEHUS TPUMEHSTH MOJYYCHHBIC

- TpUHUMATh  [EJIM  COBMECTHOM  JCATENBHOCTH, | 3HAHUS JJI1 OOBICHEHHS OMOJOTHYECKUX IPOIECCOB M SBIICHHM,
OpraHU30BHIBATH u KOOPJIMUHUPOBATH JEUCTBUSL | ISl TIPUHATHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOU >KU3HU
Mo €€ JIOCTH)KCHHWIO: COCTaBJIATh IUIaH  JEHCTBUM, | C IEJIbI0 OOCCreUYeHHsI OE€30MacHOCTH CBOETO 3JIOPOBBS U
pacmupeesiaiTh PpOJM € yYEeTOM MHEHHHA YYAaCTHHUKOB | 3JIOPOBbs OKPYKAIOIIMX JIFOJIEH, COOJIIOICHUsST 310pOBOro obpasa




00CYyXJIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI

YKW3HU, HOPM I'PaMOTHOIO TOBEJICHHS B OKPYKAIOLIECH TPUPOIHOM
cpelne; MOHMMaHue HeOOXOAMMOCTU MCTOIB30BaHUS JOCTHKECHUM
COBPEMEHHOW OHMOJIOTMM W OMOTEXHOJOTHHA ISl ParliOHAIBHOTO
MIPUPOAONOJIb30BAHUS

11K 09.02.07,38.02.08

10



2. CTpyKTYypa 1 cojep:xaHue 001eodpa3oBaTeIbHOH IUCIUILIMHBI

Bup yueGHoii padoThl

O0beM B yacax

O0beM 00pa3zoBaTeIbHOM IPOrPAMMBI AUCHUIIIMHBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 47
MPAKTUYECKUE 3aHATUS 19
nabopaTopHbIE 3aHATHS 6
OcHoBHoOE coaepxaHue 60
IIpodeccuonajibHO OpHEHTHPOBAHHOE COJEPKAHUE (COIEPKAHME 1
NMPUKJIAJTHOTO MOIYJIfA)

IIpomexyTounas arrectauus(auddepeHIIPOBAHHBIN 3a4ET) 2

2.1. O0beM JUCUUIJIMHBI U BUJBI Y4e0HO# padoThl
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2.2. TemaTuyeckuid IJIAH M COAEPKAHUE U CIIATIIIMHBI

HanMeHoBAHMe Couepmanlne yueOHOro MmaTepuaJia (OCHOBHOE U npmbeccnona.ﬂbnou O6nem dopmupyemble
OPHEHTHPOBAaHHOE)', 1a00paTOPHbIe M NPAKTHYECKHE 3aAHATHS, NIPUKJIAJTHOH MOIY.J1b KOMIIeTEeHI[UH
pa3aesioB U TeM 4acoB
(IpU HAJITMYMH)
1 2 3 4
OCcHOBHOE cO/Iep:KaHue
Paznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl M MX OPTraHU3aIUs 2
Tema 1.1. CojneprxkaHne y94eOHOTro MaTepuaia 2
buonorus buonorus — nayka o xuBoii npupoze. Csizu OMOJIOTUH C 0OIIECTBEHHBIMU, TEXHUYECKUMHU U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMHU HayKaMu, Quiiocodueid, peauruei, STUKON, SCTETUKON U MPaBOM.
Oobmas Ponms Omomornn B (opMHpPOBaHMM COBpPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTEPUCTUKA OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUA KUBOM IpUpObl (HAONIOAEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpPEHUE, OK-02
KiaccuduKanus, MOJEIUPOBaHNE, CTaTHCTUYECKass 00paboTKa JaHHBIX).
JXKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ononoruu. OTaudne )KUBBIX CUCTEM
OT Heopranuueckoil mpuposl. CBoiicTBa OUOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3anuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIN, MOMYJIAIMOHHO-BUOBOW, HSKOCUCTEMHBIH (OMO - TEOIEHOTUYECKUil),
ouocdepHblit
Paznen 2 XumMuuyeckuii COCTaB M CTPOEHNE KJIETKHU 10
Tema 2.1. Copep:xanue yueOHOro MaTepuana 2
XUMHUYECKHH cOCTaB | XMMHUYECKUI COCTAaB KICTKH. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHThI, MUKPOIJIEMEHTHI.
kjeTku. Bona Bonga u munHepanpHbie BemiecTBa. DYHKIIMM BOJABI U MHUHEPAIbHBIX BEIIECTB B KJIETKE.
Y MUHEpaJbHbIC [Tonnep>kaHue OCMOTHYECKOTO OaaHca
BEIIECTBA [IpakTH4ecKoe 3aHsaTue’ 1
Ne 1 «buonoruyeckasi pojb MUHEPAIbHBIX BEIIECTB B 00ECHEUEHUM >KU3HENEATEIbHOCTH
OpPraHu3MOB, IPOSIBICHUS nucbananca MUHEPAIbHBIX 3JICMECHTOB) OK-01, OK-02,
Tema 2.2. CojneprkaHue y9eOHOTro MaTepuaia 4 OK-04

! O6pasoBaTenbHas OpraHu3anys BIPABE CAMOCTOATENLHO ONPEAENIATh MOCIEA0BATENILHOCTh N3yYEHHS Pa3IeIoB U TeM, BXOAAIIMX B HUX, a TAKKe MePEPacupeeNsaTh KOIUIECTBO
YacoB JJIsI OCBOCHHUS OOYYAIOUIMMHUCSA Y4eOHOro MaTepuaia, C Y4eTOM JIOTHKH (DOpMUPOBaHHS MPEIMETHBIX pPE3yJIbTaTOB, OOMMX M NPO(ECCHOHATBHBIX KOMIICTCHIIHIA,
MEXKIIPEIMETHBIX CBsI3eH ¢ APYTHMH AUCIUILTHHAMHA 00I1e00pa30BaTeIbHOTO M 00IIenpodhecCHOHaTFHOTO IUKIOB yaeOHoro miana OI1.

2 Yacpl 1abOpaTOpHBIX PabOT U NPAKTHUECKUX 3aHATHH YUTEHBI B COAEPKAHMU y4eOHOro MaTepraa U BXOAAT B OOLIEE KOJIUYECTBO YACOB 110 TEME.
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buonornuecku
BAKHBIE XUMHUYECKUE
COETUHEHUSA

benkxu. CoctaB u cTpoeHne 0enKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie n
3aMEHUMBIC AMHHOKUCIOTH. AMHHOKHCIOTHBIN COCTaB. YPOBHH CTPYKTYpbl OEIKOBOU
MOJIEKYJIbl (TI€pBUYHAs, BTOPUYHAs, TPETUUYHAA M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢yHkuun OenkoB. DEpMEHTHI — OHOJOTHYCCKHE
karanu3aropel. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTP, CyOcTpaTHas CHenu(UYHOCTb.
KodepmenTtsl. Buramunsl. OTiinuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOK03a, pubo3a U Je30kcupubo3a), Aucaxapuibl (caxaposa,
JAKTO3a) M ToJHcaxapubel (Kpaxmal, TIHKOTeH, HEeJUIono3a). buonorndeckue (yHKIMN
yraeBofoB. Jlumuael:  TpuriaMuepuisl, Qgochomunuisl, crepounsl. ['uapoduiabHo-
runpodoOHbIe cBoiicTBa. buonormveckne QyHKuM sunuaoB. CpaBHEHHE YTIIIEBOOB,
OEeNKOB M NUNUAOB Kak HUCTOUYHUKOB »Hepruu. Hykneunoseie kucnotel: JJHK u PHK.
Hykneotuasl — MoHOMepHI HYKJIeHHOBBIX KuCI0T. Ctpoenue u ¢pynkunu JJHK. Ctpoenue n
¢byaknun PHK. AT®: ctpoenne u pyHKIIUN

JlaGopaTopHsble 3aHATHS (HA BEIOOD MPETIO1aBaTeNs)

Ne 1 «Onpenenenne ButamuHa C B IpOAYKTaX MUTAHUS

win «Omnpeenenrne HaATUYUs KpaxMana B MPOIyKTaxX MUTaHUS)

i «['uapopunbHO-THIPOGOOHBIE CBOWCTBA JIUITH OB

win «M3ydueHrne KaTaluTUYECKOW aKTHMBHOCTH ()epMEHTOB (Ha NIpUMEpEe amuiia3bl WIIH
KaTajasbl)»

Tema 2.3.

CrtpyKTypHO-
byHKIIMOHATbHAS
OpTraHU3aIHs KICTOK

Coneprxanue ydeOHOTro MaTepuaia

I{uTonorus — Hayka o kierke. Kiierounast Teopusi — npumep B3auMoJieiicTBUs uaen u pakToB
B HayYHOM II03HaHUU. METO/IbI U3yUeHUs KIETKH.

Krnerka kak nenoctHast xuBasg cucrema. OOuiue npU3HaKW KIETOK: 3aMKHYyTas Hapy)KHas
memOpaHna, monekyibl JJHK kak renetnueckuii anmapar, cucteMa CUHTe3a OeJka.

Tumer  kJeTok: dJykapuoTHyeckass W NpokapuoTHueckas. (OCOOCHHOCTH  CTpPOCHUS
npokapuoTuyeckoil kierku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
kieTkr. OCHOBHBIE OTIIMYMUS PACTUTENILHOM, )KUBOTHOW U TpuOHON KiieTKu. [loBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHas CTEHKAa, INIMKOKalIWKc, MX G(yHkuouu. IlnazmaTuueckas
MeMOpaHa, ¢ CBOMCTBA M (PYHKIIHH.

IMutoruiasma u ee opraHouabl. OpgHomemOpanHble opraHoujsl kietku: OIIC, ammapar
l'onbmxu, mu3zocoMsbl. [losyaBTOHOMHBIE OpraHOWIbl KJIETKU: MHUTOXOHIPUH, IIACTHJBI.
IIpoucxoxxaeHne MUTOXOHApUM M TwiacTuA. Buael miactun. HememOpaHHBIE OpraHou[bl
KJICTKH: PUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUONM, PECHHYKH, JXXIYTHKH. DyHKIHH
OpPraHOUJOB KJIETKH. Brirtouenus.
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SAnpo — perynsropubiii neHTp kieTku. CTpoeHue sipa: siiepHas 000J04Ka, KapHoluiazMma,
XPOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHble 3aHITHS (Ha BBIOOp MPENo aBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPHOBI) U KJICTOYHBIE BKIFOUEHUS (Kpaxmad,
KapOTHUHOUIbI, XJIOPOIIJIACThI, XPOMOILIACTHI )»

wm «/3ydeHne cTpoeHus KJIETOK pacTeHUH, KUBOTHBIX U OAKTEPH MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U ux Oln1caHue»

win «IIpoHunaeMocTs MeMOpaHsbl (IJ1a3MOJIU3, AETIIIA3MOJIN3)»

Pazgen 3. KuzueaeaTeJbHOCTDb KJIETKH

Tema 3.1.
OO0OMeH BelEeCTB
Y TIpEeBpAaIICHHC

SHEPTrUHU

B KIIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTs, WM METa00IM3M. ACCUMUIIALNS (TUTACTHYECKUN 0OMEH) M AUCCUMMIISALIUS
(oHepreTHyecKkuii OOMEH) — JIBE€ CTOPOHBI €IWHOTO Tporecca MeTabonuszMa. Poib 3aKkoHOB
COXpaHEHMS BEIIECTBA W SHEPrUM B TOHUMAaHMU MeTabomm3ma. Turmel oOMeHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHBIA. Poib GepMeHTOB B OOMEHE BEUICCTB M IPEBPAICHUH
sHeprun B Kierke. PorocuHTe3. CBeToBass W TeMHOBas (as3wl (orocuHTe3a. Peakumn
¢dorocunTesa. dpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3a [T )KU3HH Ha 3eMIIe.
Bnusiaue ycioBuii cpeapl Ha (OTOCHHTE3 W CIIOCOOBI MOBBIMICHUS! €r0 MPOIYKTUBHOCTU Y
KyJIbTYpHBIX ~ pacTeHHid. XEeMOCHHTE3. XEMOCHHTEe3Uupyrolue Oakrepuu. 3HAYCHHE
XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMuie.

DHepreTryeckuii 0OMeH B KieTke. Paciieruienue BeniecTB, BBIICICHUE U aKKyMYJIUPOBaHUE
SHEPTUU B KIIETKE. DTambl dHEPreTHYecKkoro oomeHa. [nmkonms. bpokeHue u ero BHIBL
Kucnoponnoe okucinenue, uiM KIeTo4HOe JbixaHue. OKHUCIUTENbHOE (OCHOpUIHPOBAHHE.
D) PEKTUBHOCTD YHEPTETHIESCKOT0 0OMEHa

Tema 3.2.
Buocunres Oenka

Copep:xanue yueOHOro MaTepuana

Peaknium wmarpuunoro cuHrte3a. [enermueckas wuHpopmamus u JHK. Peammszaunms
reHeTndeckoi nudopmaum B kierke. ['eHeTnueckuil Kog 1 ero cBoicTBa. TpaHckpunuus —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTambl TPaHCISIHH.
KoaupoBanue amuHokucioT. Posib pubocom B GuocuHTe3e Oeka

[IpakTHueckoe 3aHsATHE

Ne 2 «Pemienue 3a1a4 Ha OIMPCACICHHUC IMMOCIICA0BATCIbHOCTU HYKJICOTHIOB»

Tema 3.3.
Bupycsl

Coneprxkanue yaueOHOro Matepuasia

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpbeiTHs BupycoB (/. U. MBanoBckwuii).
OcoOEHHOCTH CTPOCHHS M JKU3HEHHOTO IHKIa BUpycoB. bakrepuodaru. bonesnu pacteHui,

OK-01, OK-02,
OK-04
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’KMBOTHBIX M YEJIOBEKa, BbI3bIBaEMbIC BUpycamMu. Bupyc nmmyHoaedunura yenoseka (BIY)
— Bo30Oynutens CIIM/a. ITpodunakTrka pacipocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3nen 4. PazMHoXkeHHe M HHIUBHIYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 4.1.
JKW3HEHHBIN [TUKIT
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounblif 1uKi, Wid SKM3HEHHBIH 1uKiI Kietku. MHtepdasza u muto3. Ilpomeccsl,
npotekaromue B nHTepdase. Permukanusa — peakuus marpuusoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuoTuIl. IMIIIOWIHBIN U TalIOnHBIN XPOMOCOMHBIE
HaOopbl. XpomaTuibl. LluTONMOrMUecKMe OCHOBBI Pa3MHOXKEHHS M HMHIUBUAYaJIbHOIO
pazButus opraHuzMoB. Jlenenue knetku — wmuro3. Cramgum wmuto3a. Ilporeccsl,
IPOUCXOJAIIME HA pa3HbIX CTagusAX MUTO3a. DBHOJOrMYECKUH CMBICI  MHUTO3a.
[IporpamMmMupyemas rudespb KIETKH - allonTo3

Tema 4.2.
®opMbl pa3MHOKEHUS
OpraHu3MOB

Coneprxanue ydeOHOTro MaTepuaia

@DopMbl pa3MHOKEHUSI OPraHU3MOB: 0ecroyioe U MoyioBoe. Bubl 0ecronoro pa3MHOKEHHUS:
JielieHre Ha/IBOE U MOYKOBAaHUE OJIHO M MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BETreTATUBHOE
pa3MHOXkeHue. VIckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JIJIS CEJIEKLINU.
[TonoBoe pa3MHOkeHUE, ero oTnuyusi oT Oecmoioro. Meiio3. Ctaguu meiiosa. IIporeccsl,
MpOUCXOAsUIME Ha cTaguax wmeno3a. IloBenenwe xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMbIci 1 3HaUeHHE Meiio3a. ['ameTorenes — npoiecc 00pa3oBaHUsl OJOBBIX
KJICTOK Yy KMBOTHBIX. IlonoBrle kene3bl; CEMEHHUKHA U SIMUHUKU. O6p330BaHI/I€ " pa3sBUTUC
MOJIOBBIX KIJIETOK — TaMeT (CHepMaro30Hj, SHIIeKIeTKa) — CHepMaToreHe3 M OOTeHe3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK M criepMaTo3ouaoB. Omnogoropenue. IlapreHorenes

Tema 4.3.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

Coneprxkanue yaueOHOro MaTtepuasia

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOpPUOHAIILHOTO PAa3BHTHS Yy IMO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHWE, TacTPyJIsAIus,
opranoreres. I[locTaomOpuoHanbHOE pa3BuTHE. THIBI MOCTAIMOPHUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYuHOYHOE). BiMsHHMe cpeipl Ha pa3BUTHE OPTaHU3MOB; (HaKTOPHI,
CHOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE ypojacTBa. Poct u pasutue pacteHuid. OHTOreHes3
I[BETKOBOT'O PACTEHUS: JIBOWHOE OTUIOOTBOPEHUE, CTPOCHHE CEMEHU, CTAIINHN PA3BUTHS

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 3 «HdexnonHble 3a001€BaHUs U SIHJIEMHH B HCTOPUU YETIOBEUECTBAY.
Ne 4 «Bakuunanwmst Kak npoduiIakTKa HHPEKITMOHHBIX 3a00JIeBaHMIN

OK-01, OK-02,
OK-04

Paszgea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.

| Conepxanne yueGHOro MaTeprana

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJeJOBaHHS

[Ipeamer u 3agaun reHeTHKUA. Poib IUTOIOTHHU M AYMOPHUOJOTHU B CTAHOBJICHUU T€HETUKH.
Bxnag poccuiickux W 3apyOeXHBIX Y4YEHBIX B pPa3BUTHE TE€HETUKH. METOIbl TE€HETHUKH
(ruOpUIONOTUYECKUI, LUTOTEHETUYECKHH, MOJIEKyJIspHO-reHeTHueckuil). OCHOBHBIE
TeHETUYECKHE NMOHATHUS. [ 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIUBaHUH.

3aKOHOMEPHOCTH  HAcJIeJOBaHWs  NPU3HAKOB,  ycTaHoBieHHble [.  Mengenem.
MoHOrHOpUIHOE CKpelMBaHue. 3aKOH €IUHO00pasus THUOPUIOB IEPBOTO IOKOJICHHUS.
[IpaBuno noMUHHpOBaHUS. 3aKOH paCUICIUICHHMs] MPU3HAKOB. ['MmoTe3a 4YUCTOTHI TaMerT.
[TotHOE M HEmoJHOE JOMHUHWpOBaHHE. J[UTMOPUAHOE CKpeIMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMUs MpHU3HAKOB. LluToreHeTHueckre OCHOBBI JIUTHOPUAHOTO CKpEIIMBaHUS.
AHanuzupyrolee ckpemuBaHue. lcnonb3oBaHHe aHATUM3HUPYIOIIETO CKPELIMBAaHUSA U
omnpeeNeHusl TeHOTHIIA 0CO0U

[IpakTHueckoe 3aHsATHE

Ne 5 Pemenne 3amau Ha OIpENEICHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
IPU3HAKOB MPU MOHO-, JHU-, MOJUTHOPUAHOM U AHAIM3UPYIOIIEM CKpPELIUBAaHUMU,
COCTABJICHUE N'€HOTUIIMYECKUX CXEM CKpEIMBaHUs

Tema 5.2.
CueruieHHOE
HACJICOBaHUE
MIPU3HAKOB

Copep:xanue yueOHOro MaTepuana

CuernieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cuHEIIEHHOMY
Haclle/IoBaHUIO TeHOB. HapylieHue cuemieHns TIeHOB B pPe3ylbTaTe KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpUsL HAaclIeACTBEHHOCTH. | eHeTHuecKkue KapThl.

I'enetuka moma. XpoMOCOMHOE OmpeneseHue 1ojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHble U reTeporaMeTHble opraHu3Mbl. HacienoBaHue NMpU3HAKOB, CLEIUIEHHBIX C
10JIOM

[IpakTHueckoe 3aHsATHE

Ne 6 Pemrenune 3a/lad Ha OIpCACICHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IMpHU CHCIUICHHOM HACJICAOBAHWUH, COCTABJICHHUC TCHOTUIIMYCCKHUX CXCM
CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
N3MCHYHNBOCTHU

Coneprxkanue yaueOHOro Matepuasia

N3meHunBOCTh. BUbl N13MEHUYMBOCTU: HEHACIIEICTBEHHAs U HaclleCTBEHHAsl. Poiib cpenbl B
HEHACJICICTBEHHONH HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(DHUKAIMOHHON HM3MEHYHBOCTH.
BapuanuoHnHslii psa v BapuanvoHHas kpusas. Hopma peaknuu npusHaka. KonudecTBeHHbIE
M KauyeCTBEHHbIE TPHU3HAKM M HX HopMma peakuuu. CBoiicTBa MOIUGPUKAITMOHHON
U3MEHYUBOCTH.

HacnencrBenHasi, wiM TreHOTUNMYECKass M3MEHUYMBOCTh. KoMOMHAaTHBHAs WM3MEHUUBOCTD.
Meiio3 ¥ 1oJIOBOM mpolecc — OCHOBa KOMOMHAaTHMBHOM HM3MEHYMBOCTU. MyTalMoOHHAs
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n3MeH4nBOCTh. Kitaccubukanuss MyTranuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa u
OpUYMHBI MyTanuid. MyrtareHHble  (QakTOpbl. 3aKOH T'OMOJIOTHYECKHX pPSIOB B
HAacJIeICTBEHHOMH H3MEHYHUBOCTH
H. 1. BaBuioBa

HpaKTI/I‘leCKOG 3aHATHUC

No 7 Pemenne 3agad Ha OINpEIEICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIIEICTBEHHBIX
MPU3HAKOB MPU PA3NIUYHBIX THUIAX B3aUMOJAEWCTBUSI '€HOB, COCTABICHUE N€HOTUITUYECKUX
CXCM CKpCUIMBAHUWA

Tema 5.4.
I'e”eTnka denoBeka

Coneprxanue y4eOHOTro MaTepuaia

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TEHETHKH YEIOBEKa:
IeHEAJIOTUYECKUM, OJIM3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUN, MOJIEKYISIPHO-
reHeTnyeckuil. CoBpeMEHHOE OIpeAeSieHUe T'€HOTHIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM umcie ¢ nomoulsto I11[P-ananu3a. Hacnencreennsle 3aboseBanus
4eJoBeKa: TeHHbIe OO0Je3HH, OOJe3HHM C HACIEeICTBEHHON MpPEapacloiI0KEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruyeckue M TeHepaTHBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmuner  3m0poBoro  o0Opas3a  JKWM3HM, JHATHOCTHKH, TNPOPHUIAKTHKH U JICUCHUS
reHEeTHYecKuX  Oosie3Hel.  MeOuKO-reHeTHYeCKOe  KOHCYJIbTHUPOBaHME.  3HAYCHHE
MEIUIUHCKOW TeHETUKA B TPEAOTBPAIICHUH U JICUCHHHM TeHETUYECKUX 3a00JeBaHUN
4eJI0BeKa

HpaKTI/I‘leCKOG 3aHATUC

Ne 8 «CocraBiieHue 1 aHalIu3 pOAOCIOBHBIX YEJIOBEKay

Pasznea 6. DBoaromuon

Has OHoJIOrus

Tema 6.1.
DBOJIIOIIMOHHAS
TEeOpHs
H €€ MECTO
B OMOJIOTHH

Copep:xanue yueOHOro MaTepuana

[IpeanochuIKu BOZBHUKHOBEHHUS YBOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Owonoruu. BrusHue SBOMIONMOHHONW TEOPHHM HA pPa3BUTHE OHOJOTHHM W JAPYTHX HayK.
CupzerenscTBa 3Bontonuu. [laneoHTonornueckue: Mocie 0BaTeIbHOCTD MOSBICHNS BUAOB B
MAJICOHTOJIOTUYECKOHN JIETOMUCH, TepexoaHble (GopMmbl. buoreorpaduueckue: cXoacTBo u
pasnuune ¢ayH U GJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUuUs
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHBIC, PYIUMEHTApHbIE OpraHbl, AaTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXAaHHM3MOB HACIJIEJICTBEHHOCTH M OCHOBHBIX METabOJIMYECKHX MyTeH y Bcex
YKUBBIX OPTaHU3MOB.

OpomonmonHass  teopusi Y. JlapBuna. Ilpeanochbulkd BO3HUKHOBEHHUS JApBUHHU3MA.

OK-01, OK-02,
OK-04
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JIBWOKyIIMEe CHJIBI JBOJIONMK BHAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HEOINpenelnéHHas M3MEHYMBOCTh, OOphOa 3a CyIIecTBOBAaHWE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKkpo3BOIIOIHUA

Coneprxkanue yueOHOro Marepuasia

Cunrernueckas teopust sBomonuu (CTD) u e€ ocHOBHbIE MOJOKEHUS. MUKPOIBOIIOLIHSL.
[Tonynsuus kak eIMHULIA BUIA U SBOJIOLIUU.

JIBmkymue cuibl ((hakTOpbI)IBOJIONUN BHUIOB B Mpupoje. MyTalMOHHBIA Mpoiecc Hu
KOMOMHATHBHAST W3MEHUYUBOCTH. [lomyisimroHHBIE BOJIHBI M Apeid TeHoB. M3omsius u
murpanus. EctecTBeHHbIE 0TOOp — HampaBistoumii  ¢akrtop 3Bomouud. DopMbl
€CTeCTBEHHOTO 0TOOpa. I[IpucrocoOIeHHOCTh OpraHu3MOB Kak pe3yibTaT 3BOJIOIHH.
[Tpumepsl npucnocobneHuii y opranu3zmMoB. Apomopdo3bl U UAHOAAANTAUUU. Bug wu
BunooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000pa30BaHuUs: reorpapuuecKkoe,
9KOJIOTHYECKOE

Tema 6.3.
MakposBontorus

Copep:xanue yueOHOro MaTepuana

MakpoosBomirorust. PopMbl  3BOMONMHK:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPTEHTHAs,
napauienpHasi. HeoOpatuMocTs 3BOIOIHN

[TpakTrueckoe 3aHsTHE (Ha BBIOOP MPENOaaBaTENsl)

Ne 9 «CpaBHenue BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIOH
i «Onucanne NpUCcIocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKkTepay

Paznen 7. Bo3HMKHOBeHUE M pa3BUTHE KU3HHU Ha 3emJie

=)

Tema 7.1.
3apokieHue
Y Pa3BUTHE KU3HU

Coneprxkanue yueOHOro Matepuasia

JloHay4yHbI€ TPENCTABICHUS O 3apOXACHUU KU3HU. HaydHble TUIOTE3bl BO3ZHUKHOBEHUS
KU3HHU Ha 3emJyie: aOMoreHe3 M MaHCIepMus. XUMUUYecKasi IBOJIIOIUSA. AOMOTEHHBIH CUHTE3
OpraHMYEeCKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE MOATBEPKICHUE
XAMHAYECKON 3BOJIIONMKA. HavanpHble 3Tambsl Onosiormyeckoi ssosrormu. ['mmoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH M UX HBOIOIMSA. DOPpMUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u npoTepo30icKas
opbl. Ilanmeosoiickas spa u €€ mepUOAbl: KEMOPHICKHIA, OPIOBHKCKHH, CHIYPHUHCKHIA,
J€BOHCKHI, KAMEHHOYTOJIbHBIN, IepMCKUA. Me3030iickas 3pa U €€ Mepuoibl: TPUACOBBIM,
IOpCKUii, MenoBoM. KaitHo3oMckass »pa U €€ NepuoAbl: MaJCOre€HOBBIA, HEOTCHOBBI,
AHTPOIIOT'€HOBBIM.

Tema 7.2.

Copep:xanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04
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Cucrema
OPraHU4eCcKOro Mupa.
[IpoucxoxaeHnue
YeJIOBEKA —
AHTPONOTECHE3

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHe 3BOJOLMU. OCHOBHBIE CHCTEMaTHYECKHE
rpynnbl OpraHu3MoB. XapaKTepUCTUKAa KIMMAaTa U IeoJorudeckux mpoueccoB. OCHOBHBIE
ATambl HBOJIIOIHMHM PACTUTENIBHOTO U KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid H
KUBOTHBIX. [losiBIeHNE, paclBET U BBIMUPAHHUE IPYII )KUBBIX OPraHU3MOB.

DBoNIOIMS  4YeJIoBeKa. AHTpPOMOJOrus Kak Hayka. Pa3BuTue mpeicTaBIeHUN o
IIPOUCXOXACHUN 4YeloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. CXoJCTBa U pazIuyMs
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IMOJNIOKEHHE 4YelloBeKa. JIBMXKyIIHe CHIIBI
(paxtoper) anTpomnoreneza. HacnencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OOburecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAHI TPy, MBIIILICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIMY YEJIOBEKA

Coneprxkanue yueOHOro Marepuasia

OCHOBHBIE CTaZMM W BETBH DBOJIOLUHM YEJIOBEKAa: aBCTPAJONUTEKH, UENOBEK yMEbIi,
Yenosek npsamMoxonsauui, YenoBek HeaHAepTanbCKUi, UeloBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku uckonaembIX OCTaHKOB, BpeMsl CYLIECTBOBaHMs, 00JIaCTh paclpoCTpaHeHus,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUAHAs (eBpasuiickas), HErpo-
aBcTpasionjHas (dKBaTOpHaibHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYeprtsl
IPUCHOCOOJIEHHOCTH MPEICTaBUTENEH YeOBEUECKUX pac K YCJIOBHSM CYIIECTBOBAHHUS.
EnuncTBO "yenoBeyeckux pac. Kpuruka pacusma

[IpakTrueckoe 3ansTre (Ha BEIOOP MPEo1aBaTeIs)

Ne 10 «Bpemst v yTH paccesieHus YeJIOBeKa 10 TUIAaHETEe)
i «IIprucrocoOIeHHOCTh YeI0BEKa K pa3HbIM YCIOBUSAM Cpelibl. BinsHue reorpaduueckoi
cpensl Ha MOP(hOJIOTHIO B (DH3HOJIOTHIO YEIIOBEKAY)

Paznen 8. Oprann3mMbl H OKpY’KawInas cpeaa

Tema 8.1.

| Coneprkanne yae6HOro MaTepuania

OK-01, OK-02,
OK-04, OK-07
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DKoJIOTHs
Kak Hayka. Cpesbl

DKoJIOTHS KaK HayKa. 3a/laud U pa3lieNbl SKOJOTHHA. MeTOIbl SKOJIOTUIECKUX MCCIIeIOBAHUN.
DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOTO uesoBeka. Cpenpl OOMTaHUST OPraHU3MOB:

KHU3HU. BOJHAs, HA3€MHO-BO3JYILHAs, IIOYBEHHAs, BHYTPHUOPTaHU3MEHHAA. KOJOTHYECKHE
DKOJIOTHYECKUE dakropel. Krnaccudukamus 3KOJIOTHYECKUX (HAKTOPOB: aOMOTHYCCKUE, OMOTHUYECKHE W
(bakTopbI anTpornioreHHnle. JlelicTBue SKOJIOrMYeCKHX (HAKTOPOB Ha OpraHu3Mbl. AOMOTHYECKHE
(baxTopsl: CBET, TEMIIepaTypa, BIaxkHocTs. Dortonepuoausm. [Ipucrnocobienns opranu3MoB
K JelicTBui0 abuotuueckux (QaxtopoB. buonornueckue putmbl. buotuueckue (akTopsbl.
Bunet OWOTHMYECKMX B3aUMOJCWCTBUIN: KOHKYPCHIIMS, XHITHUYECTBO. I[lapasuTusm,
MyTyanu3M, KOMMEHCANu3M (KBapTUPAHCTBO, HAXJIEOHHMUECTBO), aMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTUYECKHX B3aMMOJICHCTBHUI JJISI CYIICCTBOBAHHSI OPTaHU3MOB B IPUPOIHBIX
co0011IeECTBAX
Tema 8.2. Coneprxkanue yaeOHOro Marepuasia 2
DKOJIOTUYECKHUE DKOJIOTUYECKHE XapaKTepUCTUKH momyinsuud. (OCHOBHBIE TIOKa3aTedd  MOIMYJISIIIHH:
XapaKTEPUCTUKU YUCJICHHOCTh, IUJIOTHOCTh, POXIAEMOCTh, CMEPTHOCThH, MNPUPOCT, Murpanus. JuHamuka
HOMYJISIIIUH YHCJIEHHOCTH MOMYJISIIAY U €€ PeryIsiius
[IpakTuueckoe 3aHATHe 1
Ne 11 «Iloycy€r na0THOCTH MONYJISIMI pa3HbIX BUJIOB PACTECHUID
Paznen 9. Coob0mecTBa M DK0JI0rHUYeCKHE CHCTEMbBI 10 OK-01, OK-02,
Tema 9.1. Copep:xanue yueOHOro MaTepuana 2 OK-04, OK-07
CooOmecTBa Coo0miecTBO  OprammsmMoB  —  OuomneHos.  CTpyKTypsl ~ OmOlEHO3a:  BHIOBafd, IIK 09.02.07,
OpraHu3MoOB, MIPOCTpaHCTBEHHAs, Tpodudeckas (muiieBas). Bunbl-nomuHantel. CBsi3u B OMOLIEHO3E. 38.02.08
KOCHUCTEMBI Okonorndyeckue cucrteMbl (d9Kocucremsbl). [loHstne 00 »KocucTeMe W OHOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOJYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB U MOTOK HEPTUU B dKOcHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKAa3aTENM SKOCUCTEMBI: OHoMacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL: MPOMYKIMH, YHCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTD, caMoperyisinusi, pazsutue. Cykieccus
Tema 9.2. Coneprxkanue yaueOHOro Matepuasia 2
[Ipupoxansie [Ipuponnbie 3PKOCHCTEMBI. DKOCHUCTEMBI peK U 03€p. ODKOcUCTeMa XBOWHOIO I
HKOCUCTEMBbI IUPOKOJIMCTBEHHOT'O neca. AHTpPOIIOTE€HHBIE HKOCHCTEMBI. ATpPO3KOCHCTEMBI.
Ypbookocuctembl. buonornueckoe M XO3SMCTBEHHOE 3HAYEHHE AarpodKOCUCTEM H
ypOo3kocucteM. buopaznooOpasue kak (GakTop YCTOMYMBOCTH 3SKocucTeM. CoxpaHeHUe
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emie
Tema 9.3. Copep:xanue yueOHOro MaTepuana 2
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buocdepa —
riodampHas
IKOCHUCTEMA 3eMITH

VYuenue B. U. Bepranckoro o 6uoctepe. ['panuibl, coctaB u cTpykTypa duocdepst. Kusoe
BemiectBO M ero (Qynkmun. OcobeHHOCcTH OMOC(heEpbl Kak TI00aJbHOW 3KOCHUCTEMBI.
JlunamMudeckoe paBHOBecHEe M oOOpaTHas cBs3b B Oumocdepe. KpyroBopoTsl BemectB u
OMOTCOXMMHUYSCKAE IHKIBI 3JEMEHTOB (yrjiepojaa, a3oTa). 3O0HAIBHOCTH OHOC]EpHI.
OcHOBHBIE OMOMBI CYIIIN

Tema 9.4. IIpodeccuoHaIbLHO OpPHEHTHPOBAHHOE cojep:kKaHUe (CoAepKaHUE TPHUKJIATHOTO
Brnusaaue MO/1YJISA)
AHTPOTIOTEHHBIX YenosedecTBo B Ouochepe 3emiau. AHTpOIOreHHbIC U3MEHEHUsT B Onocdepe. ['mobanbHbIe
(bakTopoB Ha sKosiornueckue mpodnembl. CocyliecTBOBaHHE MNPUPOAbI U uenoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3HooOpa3msi Kak OCHOBa ycroHumBocTH Ouocdepsl. OcCHOBa palMoOHAILHOTO
yIOpaBleHUs MPUPOTHBIMU pecypcaMd M HX HCIOJb30BaHME. JlocTikeHuss OWOIOTHH U
OXpaHa MPHUPOJIBI
[IpakTrueckoe 3ansTHe (Ha BEHIOOP MPENo1aBaTeIs)
Ne 12 «OTx0/1b1 TPOU3BOICTBA»
Wi «IKOJIOTHYECKHE aCIIEKThI MPOPECCUOHANBHOMN 1eATeIbHOCTIY
i «[IpodpunakTuka mpoheCCUOHATLHBIX 3a00ICBaHUIN
K «BiusiHue Npou3BOICTBEHHBIX (DaKTOPOB HA OPTaHU3M YEJIOBEKa»
Tema 9.5. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJep:kaHue (coaeprKaHue MPHUKJIIATHOIO
Bnusiaue counanbHO- | MOAYJIsT)
9KOJIOTHYECKUX 310poBbe U ero coctapisomue. GakTophl, MOJTOKUTEILHO U OTPULIATEIHHO BIUSIONIUME HA

¢dakTopoB Ha
3JI0POBBE YEJIOBEKA

opraHusM denoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 3/I0pPOBbE UEIOBEKA
(37eKTpOMarHUTHBIE 10JI, OBITOBAs XHMHSA, H30BITOYHBIC NIyMBbl, paguanus M T.IL.).
Ananrtanus opraHu3Ma deloBeKa K (akTopaM OKpykaromed cpensl. [IpuHIMTIBI
¢dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Guzndeckas akTUBHOCTb U 3/I0POBbE.
brnoxnmMmueckue actekThl PAlUMOHAJIbHOI'O NUTAHHWA

JlaboparopHble 3aHATHS

Ne 3 «YMcTBeHHAs pabOTOCIIOCOOHOCTE)

win «BnusiHue abnotudecknx (pakTopoB Ha YeIOBEKa» (B KaueCTBE TPUTTEPOB, CHIKAIOIINX
paboTOCTIOCOOHOCTh,  WCMOJB30BATh  YCIOBUS  OCYIIECTBICHHS  MPO(ECCHOHATIBLHOU
JESTEeNbHOCTH: IIIyM, TEMIIEpaTypa, pu3ndecKast Harpy3ka u T.1.)

Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Ceneknus

Coneprxkanue yaueOHOro Marepuasia

Cenekiusi Kak HayKa W mpolecc. 3apokKJICHHE CeJeKIMU M aoMmecTukanus. Yduenue H. U.

OK-01, OK-02,
OK-04, OK-07
I1K09.02.07,
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KaK HayKa M IIpOIecC

BaBuioBa o 1meHTpax MHOrooOpasvsi M TMPOHUCXOXKIEHHUS KyJIbTYPHBIX pacTeHuid. LleHTps
MIPOUCXOXACHNUS JIOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMMm. COBpEMEHHbBIE METO]IbI
CEJIEKLINH. MaccoBsiii
U WUHIUBUIYaJIbHBIH OTOOpBHI B CEJNEKIUU PACTEHUH M >KUBOTHBIX. OLIEHKAa 3KCTepbepa.
bauskoponcTBeHHOE CKpeluBaHue — MHOpUIUHr. Yuctass nauHusA. CKpelMBaHUE YHCTBIX
muand. [ereposuc, ninm ruOpugHas cwia. HepoicTBeHHOE CKpeulMBaHHE — ayTOPHIMHT.
Otnanénnas rubpuamsauus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4eHue
ITOJIMILIONAOB. JIOCTH>XKEHUS CEJIEKIIMN PACTEHUH, J)KUBOTHBIX M MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTUU

buorexHonoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3AAHMS
pexomOunanTHOU JIHK m Tpancrennbix opranm3moB. Kierounas umxenepus. Kierounsie
KYJIBTYPBI. MuKpoKJIOHaJIbEHOE pa3MHOXKEHHE pacTeHM. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE U ITUYECKHE
npo6aembl. 'MO — reHeTnuecku MOAM(PULIIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexnonorun
B )KM3HHU U npodeccun

IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHE (coaep:KaHHe MPHUKJIATHOTO
MO/1YJIfA)

OCHOBHBIE HaNpaBICHUSI COBPEMEHHONW OMOTEXHOJIOTHH B MPOGECCHOHATBHON ACITEIbHOCTH
yeoBeKa. Merto bl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa
OHMOTEXHOJIOTHYECKUX

M TEHETHYSCKHUX OJKCIEpUMEHTOB. IIpaBuia moWcka W aHaiM3a OHMOIKOJIOTHYCCKOM
uHpOpMauu

U3 Pa3IMYHBIX UCTOYHHMKOB (HayyHas W y4eOHO-HAy4Has JIMTEpaTypa, CpeACTBa MacCOBOU
uHbopmanuu, cetb MHTEpHET U ApyTrue)

[IpakTHyecKoe 3aHsITHE

Ne 13 Keiicel Ha aHanu3 UHQOPMAIMK O HAYYHBIX JOCTH)KEHHUAX B 00JACTH T€HETHUYECKHUX
TEXHOJIOT U, KJIETOYHON MH)XCHEPUHU, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeAcTaBleHUE PE3YIbTAaTOB pEIICHUS KEWCOB (BBICTYILICHUE C
MIPE3CHTALINECH )

38.02.08

Pa3zgen 11. Pemienue k

eiicoB B 00.,1aCTH OMOTEXHOJIOTHii 3

Tema 11.1.1.
buorexnonoruun
B MMPOMBIIIJIEHHOCTH

IIpodeccuonaibHO OpHEHTHPOBAHHOE cojep:KaHue (coAep:KaHUe TPHUKJIATHOIO
MO/1YJIfA)

PaszButue HpOMHH.IJ'IGHHOﬁ OHMOTEXHOJIOTHH U €€ INPUMCHCHHEC B KU3HU YCIIOBCKA, IIOUCK H
aHaJIu3 I/IH(1)OpMaI_[I/II/I H3 Pa3JIMYHbIX UCTOYHHKOB (Haqua;[ n yqe6Ho—Haqua;1 JIUTEpAaTypa,

OK-01, OK-02,
OK-04, OK-07
I1IK 09.02.07,
38.02.08

3 O0OpasoBaresbHas OpraHU3alUs CaMOCTOATEILHO ONPENENAET COAEPIKAHKME pa3iena, BLIOUpas ofHy 13 npeaiokedHsix Tem 11.1.1 -11.1.3.
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cpezacTBa MaccoBoW MH(pOpPMaLUH, ceTh IHTEpHET 1 ApyTrHe)

[IpakTudeckue 3aHATHS 4
Ne 15 Keiicel Ha aHanu3 uHGOpPMAIMKA O PA3BUTHUU MPOMBIIUICHHOH OMOTEXHOJOTHHA (10
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pE3YIbTaTOB PEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALNECH )
Tema 11.1.2. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaep:KaHHe MPHUKJIATHOTO 6
ConuanbHo- MO/1YJISA)
JTHYECKHUE aCIEKThl | DTUYECKHE aCIEKThl Pa3BUTHs OMOTEXHOIOTUN U MPUMEHEHHE WX B KH3HH YEIOBEKa, IOUCK
OMOTEXHOIOTHH U aHanu3 WHQOpPMAMM W3 pa3IMYHBIX HCTOYHMKOB (HAaydHas MW Yyd4eOHO-HaydHas
JIUTEpaTypa, CpelcTBa MaccoBoil mHpopMaruu, cetb IHTEpHET U 1pyrue)
[TpakTuueckue 3aHsATHs 4
Ne 15 Keiicel Ha aHanmn3 HHPOPMALIUU 00 STUIECKUX ACMIEKTaX PA3BUTHSA OMOTEXHOJIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pE3YyIbTaTOB PEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALINCH )
Tema 11.1.3. IIpodeccuonajibHO OpUEHTHPOBAHHOE COAepP:KaHHe (coaep:KaHHe MPHUKJIATHOTO 6
buortexnonoruu MO/1YJIs1)
U TEXHUYECKUE Pa3Butne OWOTEXHONOTMH C TPUMEHEHHEM TEXHUYECKUX cucrteM (OHOMHXKEeHepus,
CUCTEMBI OouonH(popMaTuka, OMOHMKA) W WX NPUMEHEHUE B JKU3HU YeNOBEKa, MOWCK U aHallu3
uHpOpMAaMM W3 PpaA3IMYHBIX HCTOYHHKOB (HAaydyHass ¥ ydeOHO-HAaydyHas JIMTepaTypa,
CpeacTBa MaccoBoil nH(popMalyu, cetb IHTepHeT u apyrue)
[TpakTuueckue 3aHsATHs 4
Ne 15 Keiicel Ha aHanu3 WHGOpPMANMKM O PA3BUTUU OMOTEXHOJOTMHA C MpPHUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHH-TPYIIIIAM).
Ne 16 3ammra keiica: mpeicTaBleHUE pPE3YyJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIIEHUE C
MIPE3CHTALINECH )
IIpomeskyTouHasi arTecTanus (1uddepeHIMPOBAHHBINA 3a4€T) 2
Bcero: 72
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3. YcioBus peaju3alnuu NporpaMMbl 0011e00pa30BaTeIbHON AU CIUATIIHHBI
3.1. s peajqu3alMd NPOrpaMmbl JUCHMILUIMHBI  JOJ/LKHBI  OBITh
NPeIyCMOTPEHBI CJeAYIOIHe CIeNHATbHbIC IIOMEIeHUS:

Kabuner «buonorunmy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C pAKOBUHOM, TI0JIBOJIKOM U OTBEJICHUEM BO/IbI, CAHTEXHUKOM,
AIIEKTPUUECKUMHU PO3ETKAaMHU, aBTOMAaTaMU aBApUMHOTO OTKIIOYEHHUS TOKa),
Ja00paTOPHBINA OCTPOBHOM CTOJN (ABYXCTOPOHHHUI, C 3alIUTHBIM, XUMOCTOWKUM
U TEPMOCTOMKUM TOKPBITHEM, HAJCTOJIBEM, C IOJCBETKOM M 3JIEKTPUUYECKUMU
pO3eTKaMH, MOJABOAKON U OTBEACHUEM BOJAbI U CAHTEXHUKOM), CTYJI J1a0OpaTOPHBIM
ITOBOPOTHBIN, PETYJINPYEMBIN 11O BBICOTE.

[IpumepHBIi  mepeyeHb  JEMOHCTPALMOHHOTO W J1JaOOpaTOpHOIo
000pyIOBaHUS.

JleMOoHCTpanoHHOE 000pyA0BaHKE U PUOOPBHIL:

— KOMIUIEKT BJIAXHBIX MPEMAPATOB IEMOHCTPALIMOHHBIMI

— KOMIUIEKT TepOapueB MO CHUCTEMaTUKE PACTEHUU C ONpeneUuTeIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIUI IEMOHCTPALIMOHHBIH

— 1U(POBON MUKPOCKOIT OMHOKYJISIPHBIH (¢ Kamepoi)

JIabopaToOpHO-TEXHOIOTUIECKOE o0opynoBaHuE (;maboparopnoe

o0opyoBaHue, NpuOOpsl, HAOOPHI AJIs1 IKCIEPUMEHTA, UHCTPYMEHTHI):
— MOJEIH, MYJISIKHU, alllTUKAuN
— KOMIUIEKT MOJIeJIEH-aNTUIMKANN IEMOHCTPALIMOHHBIMI
— KOMIUIEKT aHATOMHYECKUX MOJENIe TIEMOHCTPALIMOHHBIN
— Ha0Op MaJICOHTOJOTUYECKUX MYJISKEH
— KOMIUIEKT OOTaHUYECKUX MOJIeTIEH IeMOHCTPAIlMOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJEIIEH NEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISDKEN JEMOHCTPAMOHHBII
— CKEJEeT YeJIoBeKa

— TOpC 4YeJoBeKa pa30oOpHbIN
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— KOMIUIEKT MOJEJIEN
— KOMIUJICKT CKEJIETOB Pa3IMIHBIX KIIACCOB )KHBOTHBIX
— Ta0auIBl penbeHbIe
— JIEMOHCTpPAITMOHHBIC YIeOHO-HATIISAHBIC TTOCOOUS
— KOMIUIEKT HOPTPETOB sl opopMiIeHUSI KaOnHeTa
— nabopaHTcKas il KaOuHeTa OUOJIOTHH U SKOJIOTUU
— CTOJ C AIIMKaMU I XpaHEeHUsI/TyMOOH
— Kpecio opucHOoe
— CTOJ JJaOOpaTOPHBIA MOEUHBIN
— CyHIIWIbHAS MaHeNb JJIs TOCYbI
— mkad A7 XpaHeHHs Y4eOHBIX TTOCOOUH
— 1mKkad A7 XpaHSHUs! BIAKHBIX MPENapaToB, 3alTUPAIOIINIICS Ha KITIOY
— mKkad AT XpaHSHUS JIa00paTOPHOU MTOCY B/ TIPHOOPOB
— J1a0OpaHTCKUM CTOJ
— CTyJ JJabOpaTOpHbBIN
— KOMIUIEKT eplei i MbIThs 1a00paTOPHOM MOCYIbI.
[IpumepHbIli MepeyeHb JEMOHCTPALMOHHOIO M JIabOpaTopHOro oO0OpyJOBaHUs
HOCHUT PEKOMEH/IaTEIbHBIN XapaKTep.
3.2. Mu¢popMmaniuoHHOE 00ecredeHne peaTn3auuy NporpaMmmbl
JUis  peanuzanmuy  TPOTPaMMbl  TUCHUIUIMHBI  OMOIMOTEYHBIN  (GOHA
00pa3oBaTeNbHON OpraHu3alui JOJKEH WMETh TMeYaTHbIE W/WIW DJICKTPOHHBIC
y49eOHUKH W pa3pabOTaHHBIE B KOMIUICGKTE C HHMH ydeOHbIe mocoOus (mpu
HAJIMYWH), JOMYIICHHBIE K HMCIOJIB30BAHUIO TIPH pean3aiiid 00pa30oBaTEIbHBIX
porpamMm cpeiHero npoheccCuoHAIBHOTO O0pa3oBaHHUs, pealnu3yeMbIXx Ha 0Oaze
OCHOBHOT'0 00IIET0 00pa3oBaHUsI.
[Ipu peanuzanuu TpoOrpaMmbl JTUCHUILIMHBI BO3MOXHO HCIOJIb30BAHHE
AJIEKTPOHHBIX 00pPa30BATEIBHBIX PECYPCOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPU

peanu3auy 00pa3oBaTeNbHBIX POTPaMM CpeHero o0Iero oopa3oBaHusl.
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4. KOHTPOJIb ¥ OLIeHKA Pe3y/IbTATOB OCBOCHUS 0011e00pa3oBaTe/IbHOM

JTUCHHUILINHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOCHHUS 00IIe0o0pa3oBaTeIbHOMN

AUCHUIUIMHBI PACKPBIBAIOTCA UCPC3 NTUCHUINIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmMupoBaHHe OONMX U MPOdEeCCHOHATBHBIX KOMIIETCHIIMM MO pasienaM U

TCMaM COACPKAHUA y‘l€6HOF O MaTcpuajia.

Obémas/npogeccnonanbHas
KOMIIeTeHI[ U

Paznen/Tema

Tun OIIEHOYHBIX

MepOonpUsSITUSI

OK 01. Bsibupares cnocoObl
penIeHus 3a1a4
npoeCcCUuOHATBLHON
JESTSIIbHOCTH TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxeHue 1o Borpocam
JEKIAN

Pa3pabotka rioccapust
3arnojHEeHUe  CPABHUTEIbHBIX
Ta0JIMUIL

TecTtupoBanue

YcrHbIi onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOTHYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NuauBunyansHas
caMoCTOsITeNbHAs paboTa
[IpencraBnenue  pe3ynbTaToB
IPAKTUYECKUX paboT
KonTponbHbie paboThl

3ammTa TBOpUECKUX padoT

3amuTa WH/IUBUYaTbHBIX
IIPOECKTOB
Brimonaenue 3aJJaHul
IPOMEKYTOUYHOU aTTeCTAUU
OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKyCCHUS 11O
COBpPEMEHHBIE cpenctea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKLHH
TIOUCKA, aHammsa | 71273, 8.1, 82, 9.1-9.3, Pa3paboTka MeHTaIBHOU
u 5 MHTEPIIPETANN | g 417 /o 9 5[T-o/c, 10.1, ]I;apTI)I B MHHHM TPYIIax
UHpOpMaLUH, BITTOJIHEHHE U 3aIUTa
u MHPOPMALMOHHEIE 10.2, 10.311-o/c, 11.111-0/c 71a00paTOpHBIX PadoOT
TEXHOJIOTUU JUIS BBITIOJHEHHUSI [IpencraBneHne pe3ysnbTaTOB
3a1a4 npodeccuoHaTBHON IPAKTUYECKUX paboT
JeSITeIIbHOCTH [IpencraBneHue ycTHBIX
COO00ILIeHUH C Tpe3eHTaluel,
HIOJITOTOBJICHHBIX 10 TICPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
pernoiaBaTeaeM
OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCAM
B3aUMO/ICHCTBOBATH U | 43,5.1-5.4,6.1-6.3,7.1-7.3, | TeKuun

paborath B
KOMaH/1e

KOJJICKTUBE H

8.1,
9.4I1-o/c,

8.2, 9.1-9.3,
9.5I1-o/c, 10.1,

[lpencraBnenne  pe3ynbTaToOB
IPAKTUYECKUX paboT
3amura TBOpUECKUX padoT
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10.2, 10.3IT-o/c, 11.11T-0/c

3amura
MIPOCKTOB

HWHAWBHUIYAJIbHBIX

OK 07. CopeiicTBoBaTh
COXPaHEHHUIO OKpY’KaroIeu
Cpelbl, PpecypcocOepeKeHHIO,
MPUMCHSIT 3HAHUS
o0  W3MCHCHHMM  KJIMMATa,
IPUHLIMIIBI OepeKITMBOTO
NpoMu3BOACTBA,  d(PPEeKTHBHO
JIEHCTBOBATH

B tlpeSBI>I‘la.I‘;IHI>IX CUTyalusIxX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4143, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cyxeHue o Borpocam
JEKIAN

Pa3paboTka rioccapus
3arnojHEeHUe  CPaBHUTEIbHBIX
Ta0JIULL

TecTtupoBanue

VYcerHbli onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJOTrHYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NuauBunyansHas
caMoCTOsITeNbHAs paboTa
[IpencraBnenue  pe3ynbTaToB
IPAKTUYECKUX paboT
KonTponbHbie paboThl

3ammTa TBOpUECKUX padoT
3amura WH/IMBUyaJIbHBIX
IIPOECKTOB

Beinonnenue 3ananuii
IPOMEKYTOUYHOU aTTeCTANU
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