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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

1.1. MecTo THCHHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CITO:
OobmeoOpa3oBatenpHas aucuuiiinHa «buonorus» sBnseTcs o00A3aTeIbHOM YacTbIO
0011e00pa3oBaTeIbHOTO UKJIa 00pa3oBaTeNbHON mporpammsl B cootBercTBun ¢ ®I'OC CIIO

09.02.12 «TexHu4eckas IKCIIyaTalUs U CONPOBOKAeHNEe HHPOPMALMOHHBIX CHCTEM»

1.2. Heau U miianHupyemMblie pe3yabTAaThbl OCBOCHUS TN CHUIINHBI:
1.2.1. Heab aucuunjiuHbl

Coneprxanue mporpaMmmbl 0011e00pa3oBaTeIbHON AUCIUILTNHBI «BHOIOTHs» HAPaBICHO
Ha JIOCTWXKEHHME pe3yibTaToOB e€e M3ydyeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM TnpocdeccuonanbHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHMILTAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIONIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alluy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpETeHUuEe YMEHHM
WCIIOJIb30BATh ATH 3HAHMS JIJIsl TPAMOTHBIX ACMCTBUI B OTHOLICHUH OOBEKTOB KUBOU MPUPOABI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX TPOOJIEM.
JlocTikeHune 1enyd M3y4eHus AUCHUIUIMHBL «buonorus» Ha 06a30BOM ypOBHE OOeCTIeUMBAeTCs
pELIEHHEM CIIEIYIOIUX 3aau:
. OCBOEHHE OOYYarOIIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBUiax, CIYKalluX OCHOBOH Il (pOpMUPOBaHUS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAY4YHOHI KapTUHE MUpa,
0 METO/AaX HAay4yHOro IO3HaHHs, CTPOCHUH, MHOTOOOpa3HMH M OCOOEHHOCTSAX MKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHM3alliM, BBIJAIONIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OuoJIoruy;
o ¢dbopmupoBaHue y oOyyaromuxcs MIO3HABATENIbHBIX, MHTEIJIEKTYaIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH Hay4YHBIX B3IJIAZ0B, UACH U MOAXO0J0B K U3YUYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS
OpraHu3aluy;
o CTaHOBJIEHHE Yy O0OydJaroumxcs oOmel KyJIbTypbl, (YHKIHMOHAJIbHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
. ¢dopmupoBaHue y O0y4aromuxcs YMEHHH HJUTIOCTPUPOBATH 3HAYEHHE OMOJOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX

TEXHOJIOTUH U ar pOGI/IOTeXHOHOI‘ I/II>'I;



o BOCIIUTaHHE YOS )KIEHHOCTH B BO3MOXHOCTH [TO3HAHUS YEJIOBEKOM JKUBOH

IPUPOJIBI, HEOOXOAUMOCTH OEPEekKHOI0 OTHOIIEHHS K HEW, COOMIOAECHUS 3TUYECKUX HOPM IIpH
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

o OCO3HAHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU JUIsl TIOBBILIEHUSI YPOBHSI 3KOJIOTMUYECKOM
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. OpUMEHEHHE MPUOOPETEHHBIX 3HAHMA W yMEHHH B  TOBCEJHEBHOH  KHU3HHU
JUIsL OLCHKM IIOCICACTBHM CBOEH JEATENBHOCTH II0 OTHOIICHHIO K OKPYXKAaloUIEH cpene,

COOCTBEHHOMY 3/10pPOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP POPHIAKTUKN 3a00IeBaHUI.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOECHHUSI 001I€00Pa30BATEIbLHOM IMCHUIUIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme kommereHuu (gaee — OK) OI'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMH,
MeTanpeIMETHBIMU U MPEAMETHBIMH pe3ylibTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — I1P6)

®I'OC COO npencraBiieHbl B TaOJIHIIC:



Koa un

I[Inanupyembie pe3ybTaTbl 0CBOCHHS THCIUIIUHBI

HAaHMeHOBaHUe

‘l"’pMI’IPWM"[X O6ume JMcuunIMHAPHbIE

KOMIIeTeHI Uil
OK 01. BsiOupats | JInuHOCTHBIE pE3yNbTaThl JOJDKHBI OTpakarb B yactu: | [IP6 1. CdhopmMupoBaHHOCTh 3HAHUKW O MeECT€ M POJU OHUOJIOTHUH
CIOCOOBI  PELICHHS | TPYIOBOT'O BOCIIUTAHHMS: B CHCTEME€ HAay4HOTO 3HaHMS;, (YHKIMOHAJIHHON IPaMOTHOCTH YEJIOBEKA
3aza4 - TOTOBHOCTb K TpPYAY, OCO3HaHHE LIEHHOCTH MAacTEepCTBA, | AJISl PEUICHUS KU3HEHHBIX MTPOOIIEM.
npoeCCHOHATBHON | TPYAOIItO0ueE; I[IP6 2. CdopMupoBaHHOCTH YMEHHUS PpACKpHIBaTh COJCpPKAHHE
JeSITeIbHOCTH - TOTOBHOCTb K aKTHBHOW JAESITENbHOCTH TEXHOJIOIMYECKOH | OCHOBOIONATAIOUIMX OUOJOTUYECKUX TEPMUHOB M TOHSATUH: KHU3HB,
[IPUMEHUTEIBHO u COLIMaIbHON HaIPaBJIEHHOCTH, CIIOCOOHOCTbH | KJI€TKa, TKaHb, OpraH, OpraHu3M, BUJ, IOMYJALHUsA, BSKOCUCTEMA,
K pa3IMYHbIM | MHULMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIBHO BBIMOJIHATH | OMOLIEHO3, Ouocdepa; MeTaboan3M (0OMEH BEIIECTB
KOHTEKCTaM TaKylo J€SITeIbHOCTD; W TPEBpallleHHe HSHEPruu), rOMeocTa3 (CaMOperyssius), OMOCHHTE3

- HWHTEpPEC K Pa3JIMYHBIM
JIeSITCIIEHOCTH.
MetanpeameTHbIe pe3ynbTaThl 10JKHBI OTPaXaTh:
OBnazieHne yHUBEPCATbHBIMH yU4E€OHBIMH ITO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNbHO (OPMYIHUPOBATh M AKTyallU3UpPOBATh
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS
JUTISl CpaBHEHUS, KilacCu(UKAIy U 0000IIEeHHMS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUUS

B pacCMaTPUBAEMBIX SIBJICHUSX;

chepam mnpodeccHuoHATBHOM

Oenka, CTPYKTypHasi OpraHM3alisl J>KHUBBIX CHUCTEM, JTUCKPETHOCTH,
caMOperyJinus, CaMOBOCIIPOU3BEJCHUE (penpoayKius),
HACJIEeACTBEHHOCTb, HW3MEHYMBOCTb, SHEPrO3aBUCUMOCTb, pOCT U
pa3BUTHE, yPOBHEBASI OPTaHHU3ALIUS.

I[IP6 3. CdopmMupoBaHHOCTH YMEHHS PACKPBIBATh COJIEpPIKaHUE
OCHOBOIIOJIATAOMINX OWOJIOTHYECKUX TEOPUM M TUIIOTE3: KIETOYHOH,
XPOMOCOMHOM, MYTallMOHHOW, 3BOJIFOLIMOHHON, MPOUCXOKIACHUS )KU3HU
U 4eJI0BeKa.

ITP6 4. ChopmMupOBaHHOCTH YMEHUSI PAaCKpPBIBATh OCHOBOIIOJIATAIOIIHE
Ouosoruueckue 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T. Moprana,
H.N. Baguiona, 2. I'exkens,
®. Mrwomnepa, K. bospa), rpaHumsl uX TPUMEHUMOCTH K IKHUBBIM
CUCTEMaM.

I[IP6 5. I[IpuobpereHue ombiTa TPUMEHEHUS OCHOBHBIX METOJIOB

- BHOCHUTb KOPPEKTHUBBI B JEATENbHOCTb, OILIEHUBATh | HAYYHOI'O MO3HAHUS, UCHIOIb3yEeMbIX B OMOJIOTHH: HAOIIOACHUS

COOTBETCTBUE PE3YIbTATOB neisam, OILICHUBATh PUCKH | U OIMUCAHUA XKXUBBIX CHUCTEM, IPOLCCCOB H HBJ'IeHHfI; opraHnu3aivi U
MOCJEICTBHM JeSITeIbHOCTH; MPOBEICHUST OMOJIOTMYECKOTO 3KCIIEPUMEHTA, BBIIIBUKEHUS THIIOTE3,
0) 6a30BBIE UCCIIEOBATENBCKHUE JCHCTBUS: BBISIBJICHHMSI  3aBUCHUMOCTH  MEXJY HCCIEIyeMbIMH BEJIUYMHAMU,
- BJIaJIeTh HaBbIKaMH Y4eOHO-HCCIIeI0BATENbCKOM O0BSICHEHUS MOJTyYeHHBIX pe3yiIbTaToB
U TPOEKTHOM JIeATENbHOCTH, HaBbIKaMH pas3pelieHus: | 1 (GopMynupoBaHMs BBIBOJIOB C HCIOJb30BAaHHMEM HAyUHBIX MOHSATHUH,

6




npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

nu aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'ATb I‘PIHOTC?;Y

€¢ pCeIICHHs, HAaXOJWUTh AapryMEHTBhI IS JIOKa3aTelbCTBA
CBOMX YTBEpP)KICHUM, 3a1aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B X0oI¢€ peIHeHI/HI 3a1a4u
pe3yJbTaThl, KPUTUYECKH OILEHWBAaTh HX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTB U3MCHCHUEC B HOBBIX YCJ'IOBI/ISIX;
pa3pabaThiBaTh IUIAH PELICHUsS MPOOJIEMBI C YUETOM aHaU3a
HMEIOIUXC MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh NIEPEHOCUTH 3HAHHS B TTIO3HABATEIIbHYIO

U TIPAKTUYECKYIO 00JIACTU KU3HEACSITEIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS W3 PaA3HBIX MPEAMETHBIX
o0OJacrei;

- BBIABUTaTh HOBBIE HJIEH,
MOJIXOJbI U PELICHUS

npeajiaraTb OPUIMHAJIbBHBIC

TEOPUI U 3aKOHOB.

I[TIP6 6. CdopMHPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBCHHBIC
MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, BUJOB, OMOT€OIIEHO30B U 3KOCHCTEM;
0CcOOEHHOCTH TPOIIECCOB 0OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOrO0 M DJHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOAOTBOPEHHS, PpA3BUTUS H
Pa3MHOXKEHHUS, WHAMBUIyaJbHOTO Pa3BUTHSA OpraHu3Ma (OHTOTrEeHEe3a),
00pbOBI 32 CYIIECTBOBaHME, ECTECTBEHHOTO 0TOOpPA, BUI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHUS, BIMSHUS
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMAaX CBOEU MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpAIlleHUe YHEPTHH B buocdepe.

I1P6 7. ChopMupoBaHHOCTh YMEHHs MPUMEHSTH MOTyYEHHBIC 3HAHUS
I OOBSACHEHHSI OMOJIOTUYECKUX MPOLECCOB U SBICHUH, ISl TIPHHSTUS
MPAKTUYECKUX PELICHUI B OBCEAHEBHON KU3HU

C Lenblo obecrieueHUs: 0€30IIaCHOCTU CBOETO 370pPOBbSl U 370POBbS
OKPY>KaIOIUX JIIOJEH, COOJIOIEHUs 30pOBOTO 00pa3a »XWU3HH, HOPM
I'PaMOTHOTO TOBE/IEHUS B OKpYXKaroIlllel MPUPOJHOHN cpefie; MOHUMaHHUe
HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHOW OMOIOTHHU
1 OMOTEXHOJIOTUH /7Sl pallMOHAJILHOTO PUPOAONOIb30BAHNUS.

ITP6 8. CchopMHUPOBAaHHOCTh YMEHHUS pEIIaTh OWMOJIOTHYCCKUE 3aTavH,
COCTaBJISATh TEHOTUITUYECKUE CXEMBbI CKPEILIMBAHUS

JUIs  pa3HBIX THUIOB HACJIEJOBAaHUS TPHU3HAKOB Yy OPraHU3MOB,
COCTaBJISATh CXEMbI MIEPEHOCA BELECTB M SHEPIUU B IKOCUCTEMaX (1enu
MUTAHUS, TIHIIEBBIE CETH).

ImP6 9. CdopmupoBaHHOCTH
nH(pOpMaIHIo OMOJIOTUYECKOTO
NICEB/IOHAYYHbIE 3HAHMS W3 PpaA3IMYHBIX HCTOYHUKOB (CpeAcTBa
MacCcoOBOM nHpopmanuu, Hay4HO-TIOMYJISIPHBIE MaTepUabl);
UHTEPIPETHUPOBATh ATUYECKHE aCTeKThl COBPEMEHHBIX MCCIICOBAaHHH B
OuosoTuK, MEAWIMHE, OMOTEXHOJIOTHHU; pacCMaTpUBaTh TJI0OATbHBIC
HKOJIOTUYECKHUE  TPOOJIEMBbl  COBPEMEHHOCTH, (OpMHUpPOBAThH IO
OTHOIICHHIO K HUM COOCTBEHHYIO TTO3HIIHIO.

YMGHI/Iﬁ KPpUTHYCCKN  OLICHUBATH
COZCpIKaHu, BKITFOYAIOII[YIO




I[MP6 10. CdopMHuPOBAaHHOCT, YMEHHH CO3/1aBaThb COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE OHOJOTHYECKOM
nH(OpPMALIUA W3 HECKOIBKUX HMCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
TTOHSATUHHBIN anmapat OHOJIOTHH

OK 02. | JInyHOCTHBIE pe3yabTaThl JMOJDKHBI oOTpaxarb B dyactu: | [IPG 1. ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUI
Hcnonb3oBath LIEHHOCTH Hay4YHOT'O IT03HAHMS: B CUCTEME HAy4HOTro 3HaHMs; (YHKIHOHAIBHON I'PaMOTHOCTH Y€JIOBEKa
COBPEMEHHBIE -c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO | JUIS PELICHUS KU3HEHHBIX MPOOIIEM.
CpeAcTBa  IIOMCKA, | COBPEMEHHOMY YPOBHIO DPa3BUTHUA Hayku U oOmectBeHHOH | [IPG 7. ChopMUpOBaHHOCTE yMEHHS NPUMEHATh MOTYYEHHbIE 3HAHMS
aHaJn3a IIPAKTHUKH, OCHOBAHHOTO Ha Jaore KYJIBTYp, | JUI1 OOBSICHEHUS] OMOJIOTMYECKHUX MPOLIECCOB U SBICHUH, Il PUHSTUS
U MHTEpIpeTaluy | CHOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa | NPAaKTUYECKUX PEIIeHUH B TOBCEAHEBHOM KU3HU
nH(popMaUN B MOJIMKYJIBTYPHOM MHDE. C 1enblo obecreyeHus: O€30MacHOCTH CBOErO 3/I0POBbS M 310POBBS
U uH(popMaloHHble | MeTanpeIMeTHbIe Pe3yIbTaThl JOKHBI OTPaXKaTh: OKpY’KalOIIMX JIIOJeH, COONII0eHHs 3/10pOBOro oOpa3a >KU3HH, HOPM
TEXHOJIOTUU i | OBnasieHWe yHUBEpPCaJIbHBIMU Y4E€OHBIMU I103HABATEIbHBIMU | TPAMOTHOTIO MTOBEACHUS B OKpY’KaIOLIEH MIPUPOAHON cpelie; TOHUMaHue
BBINOJIHEHUS  3a/1a4 | JeHCTBUSAMMU: HE00XOAMMOCTH HCHOJIb30BAHUS JOCTHIKEHUH COBPEMEHHON OHOiI0run
npodeccnoHabHOW | B) paboTta ¢ mHpOpMaIUei: ¥ OMOTEXHOJIOTHIA JUTS PaIllMOHATIBHOTO TPHPOIOTIOIH30BAHUSI.
JesTeNbHOCTU - BJIAJICTh HaBbIKAMHU HOJy4YEeHUs unpopmauuu | [IP6  10. CdhopmupoBaHHOCTb yYMEHMH cO37aBaTh COOCTBEHHBIE
U3  HUCTOYHMKOB  pa3HbIX  TUIIOB,  CAaMOCTOSITEJIbHO | IUCbMEHHBIE U YCTHbIE COOOLIEHMS] Ha OCHOBE OMOJIOIMYECKOi
OCYILECTBIISATh HIOUCK, aHaJu3, cUCTEeMaTHU3alu0 | UHPOPMALIMM M3 HECKOJIBKMX HCTOYHMKOB, I'DPAaMOTHO HCIIOJIb30BaTh
U MHTEpIpeTalno WHGOpMaluu Pa3IMYHBIX BUIOB U (OpPM | HOHATUHHBIN anmapat OMOJI0Truu
NpEeCTaBICHHUS;
- OIICHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHE MTPAaBOBBIM U MOPAJILHO-3THYECKUM HOpMaM
OK 04. | JIuunocTHBIE pe3ynabTaThl JOJDKHBI oTpakate B yacTtu: | [IPO 5. IlpuoOpereHue ombiTa NPUMEHEHHS OCHOBHBIX METO/OB
OS¢ dexTuBHO [EHHOCTH HAy4YHOTO IIO3HAHMA: OCO3HAHHWE IIEHHOCTH | HAYyYHOTO II03HAHMS, HUCMONb3yeMbIX B OMOJIOTMH: HAOMIONEHUS WU
B3alMOJICIICTBOBATh | HAYYHOM  JESITENBHOCTH,  TOTOBHOCTb  OCYILECTBJSATH | ONMCAHUS JKUBBIX CHCTEM, IpPOLECCOB M SBICHUI; OpraHu3aluu U
u paboTatb IIPOEKTHYIO U HCCIIEIOBATENBCKYIO JesITebHOCTh | IPOBEACHUST OMOJIOTMYECKOTO 3KCIIEPUMEHTA, BBIJIBUKEHUS THMIIOTE3,
B KOJJIGKTHBE WHAUBHUAYaJIbHO U B TPYyIIIE. BBISIBJICHHMSI 3aBHCHUMOCTH  MEXJIYy HCCIEIyEeMbIMH BEJIUYMHAMH,
Y KOMaH/Ie MertarnpeMeTHbIe pe3yabTaThl JOKHBI OTPaKaTh: 00BSICHEHUS MOJIyUYE€HHBIX PE3yIbTaTOB
OBnanenue YHHUBEpCaTbHBIMU KOMMYHHMKATUBHBIMU | U (POPMYJIMPOBAHUS BBIBOJOB C HCIOJB30BAHMEM HAYyYHBIX MOHSATHUH,
JEUCTBUSMU: TEOPUM U 3aKOHOB

0) cCOBMECTHasI IESITEIIbHOCTb:
- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM
Y MHIUBHIyaJIbHOM paboTHI;
-  IpUHUMATh  IElHu

COBMECTHOM ACATCIIBHOCTH,




OpTraHrU30BbIBATH 1 KOOPAMHHUPOBATH I[CﬁCTBI/IH
0 €€ JOCTW)XEHHMIO: COCTaBJIATh  ILJIaH
pacrpenensarb poJii € YYETOM  MHEHHM
00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

JIeNCTBHH,
YYaCTHUKOB

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepexeHu
10, MPUMCHSITh
3HAHUS

00 W3MCHCHHUU
KJIUMaTa, TMPUHIUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH

B Ype3BbIYaHBIX
CUTYaIUsIX

JIn4HOCTHBIE peE3yabTaThl JOJDKHBI OTpa)kaTb B YacTHU:
9KOJIOTMYECKOr0 BOCIIUTAHHUSA:

- ¢(hOpMUPOBAHHOCTH IKOJIOTMUYECKON KYJIBTYphl, HOHUMaHHUE
BIMSHUS  COLMAIbHO-D)KOHOMHUYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE IIPUPOJIHOU

U COLMAIBbHOM cpezbl, OCO3HaHME II0OATBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- IUIAHUPOBAHNE U OCYILIECTBJICHUE JIEHCTBUI B OKPY’KAIOLIEH
Cpele Ha OCHOBE 3HAaHMS LEJle yCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;

- AKTHBHOE HENPUATUE JEHCTBHU,
OKpYXKarollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE YKOJIOTHUECKHUE
MOCJIEACTBHSI IPEANIPUHUMAEMBIX JAECUCTBUMN, NPENOTBPALLATh
ux;

- paclIupeHHe
HaIpPaBJIEHHOCTH.
MetanpeameTHbIE pe3ynbTaThl OJKHBI OTPaXaTh:
OBnanenue YHHUBEpCATbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMHU:

0) cOBMECTHasl 1€ TEIbHOCTb:

- TIOHUMaTb M MHCIIOJIB30BaTh IPEUMYIIECTBA KOMaHIHON
Y MHIMBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpCa

OIIbITa JACATCIIbHOCTH AKOJIOTHYECKOMN

- IIPUHUMATh e COBMECTHOM JIeATEIILHOCTH,
OpFaHI/ISOBLIBaTI) 158 KOOp}II/IHI/IPOBaTI) )I@flCTBI/IfI
Mo €€ JOCTWXKCHHIO: COCTaBIISITh IIJIaH  JACUCTBHH,
pacnpenensitb pPoOJM C YYETOM MHEHUW YYaCTHUKOB

00CyXIaTh pe3yIbTaThl COBMECTHOM PabOTHI

I[IP6 5. IlpmoOpereHue oOmbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHUS, UCTIONB3YEMBbIX B OMOJIOTHU: HAOIFOICHUS

U ONHMCAHUS KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUH; OpraHM3aludl U
MPOBE/ICHUST OHMOJIOTUYECKOTO SKCIIEPHMEHTA, BBIIIBUKCHUS THIIOTE3,
BBISIBIIGHUSI  3aBUCUMOCTH ~ MEXAY HCCIEIYeMbIMH  BEIUYMHAMH,
OOBSICHEHUS TTOJTyUYCHHBIX PE3yIbTATOB

u (popMynupoBaHHS BBIBOJOB C HCIIOJIB30BAaHMEM HAy4YHBIX HOHSATHH,
TEOPHIA U 3aKOHOB.

I[IP6 6. CdopMUPOBaHHOCTh YMEHHUS BBIICIATH CYINICCTBCHHBIC
MIPU3HAKH BUPYCOB, KJICTOK MPOKAPUOT U IYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJOB, OMOTEOIIEHO30B W JKOCHUCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIECTB W MPEBPAIICHUS SHEPIHH B
KJIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO0 M SHEPreTHYEeCKOro OOMeEHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPCHHS, pA3BUTHUS U
pa3sMHOXEHHUs, WHIUBHUIYaJbHOTO Pa3BUTHS OpraHW3Ma (OHTOTEHE3a),
060pBOBI

32 CYIIECTBOBAaHHE, E€CTECTBEHHOTO
MPUCIIOCOOJIEHHOCTH  OpPraHu3MOB K
KOMIIOHEHTOB IKOCUCTEM,
B DKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEBpaIllEHUE SHEPTUU B Orocdepe.

I1P6 7. ChopMUpoBaHHOCTh YMEHHSI MPUMEHATH MOTYYCHHbBIE 3HAHUS
I OOBSCHEHHS] OMOJIOTUYECKHUX MPOIECCOB U SIBICHUH, ISl TIPUHSTHS
MIPAKTUYECKHUX pereHui B MOBCETHEBHOM KHU3HU
C Lenblo obecrieyeHUs 0€30MacHOCTU CBOErO 370POBbSI M 3/I0POBBS
OKpY’KaIOIIMX JIIOJIeH, COOIOJIeHUs 3/I0pOBOr0 oOpas3a >KU3HU, HOPM
TPaMOTHOTO TTOBE/ICHUS B OKPYXKAOIIEH MPUPOIHON cpefie; TOHUMaHHe
HEOO0XOMMOCTH MCMOJIb30BAHUS JOCTHIKEHUM COBPEMEHHON OHOIOrun
1 OMOTEXHOJIOTHH JIJIs1 pAIlHOHAILHOTO TPUPOAONOIH30BAHHUS

otbopa, BHJI000pa30BaHMUs,
cpeae OOUTaHUSA, BIUSHUS
AHTPOIIOTCHHBIX N3MEHEHHUH




2. CTPYKTYPA H COJEP)KAHUE OBIIEOBPA3OBATEJILHOM

JUCLUIINHDBI

2.1. O0beM AUCHUIIHHBI H BUbI y4eOHOH padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUTLIAHBI 72
B T.4.
OcHoBHOE coep:kaHue 72
BT. 4..
TeopeTuyeckoe o0yueHue 38
nabopaTopHbIE U MPAKTUYECKUE 3aHATHS 22
IIpodeccuoHanbLHO OPEHTHPOBAHHOE COlepKaHme (CoMep:KaHue 12
NMPUKJIAJTHOT0 MOYJIAA)
BT. 4..
TeopeTHYecKoe 00ydeHne 2
J1a00paTOPHBIC U IPAKTUYCCKUEC 3aHATHUS 10

IIpome:xyToyHast arrecranus (AuddepeHuMpoOBaAHHBIN 3a4eT)

10



2.2. TemaTnyeckui IjiaH u coaepikaHue NUCHUINJIUHDBI

dopmMupyemblie
HaumenoBanue O0bem
Copaepxxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE 3aHATHS KOMIIeTeHIIUH
pa3iesioB U TeM 4acos
1 2 3 4
OcHoBHOE coJep/kaHue
Pasznes 1. buosiorus kak Hayka. ZKuBble cucTeMbl U MX OPraHU3alMs 1
Tema 1.1. Copepxanne yaeOHOro MaTepuana
buonorus buonorus — Hayka o »wuBoi npupoze. CBsi3u OHOJIOTMU € OOIIECTBEHHBIMH, TEXHUUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMH HayKaMH, (HIOCO(pUEH, pelurneii, STUKOW, ICTETUKOW U MPAaBOM.
OOmas Ponp Ouonmormu B (OPMHPOBAHHMM COBPEMEHHOM HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTUYECKUX HAYK. 1 OK-02
KU3HU Mertoabl MO3HaHMS KHMBOM NpHUPOAbl (HAaOMIONEHHE, SKCIEPUMEHT, OINMCAaHUE, HU3MEpEHHe,
Kiaccu(uKanus, MOACIMPOBAHNE, CTATHCTHIECKAst 00pabOTKa TaHHBIX ).
JKusble cucteMsbl (OMOCHCTEMBI) KaK MpeaAMeT U3ydeHus 6uonoruu. OTauyue >KUBbIX CUCTEM OT
HEOopraHudeckoi mpuposl. CBOHCTBA OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHM OpraHu3ani OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUYECKUH, KJICTOUHbIH, OpraHu3MEHHBIH,
MONYJIIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMO - TEOLIEHOTUYECKUI ), OrocepHbIT
Pazgen 2 XuMuyecKuii coCTaB U CTPOEHHE KICTKH 10
Tema 2.1. Coneprxanne yueOHOro MaTepurana
XUMHUYECKUH cOCTaB | XMUMUYECKUH COCTaB KIJIETKH. XHMHUYECKHE HJIEMEHTBI: MaKpPOJIEMEHThI, MUKPOIJIEMEHTHI.
kjeTku. Bona Boga u muHepanbHble BemiecTBa. DYHKIMM BOJbI M MHMHEPAIbHBIX BEIIECTB B KIIETKE. 1
U MUHEpAJIbHBIE ITonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BeIICCTBA IIpakTrueckoe 3aHsTHE
Ne 1 «buonoruueckass pojib MHUHEPaJbHBIX BEIIECTB B 00ECHEUYEHUM >KU3HEAEATEIbHOCTH 1
OpPraHU3MOB, MIPOSBIICHUS AUcOaNaHca MUHEPATIbHBIX JIEMEHTOBY
Tema 2.2. Coneprxanue yueOHOro MaTepuasa
buonornueckn benku. CoctaB u ctpoeHue 0enkoB. AMMHOKUCIOTBI — MOHOMeEpHI OenkoB. Hesamenumble u
Ba)KHBIE XUMMYECKUE | 3aMEHHUMBIE AMUHOKHCIOTBL. AMHHOKHMCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM 2
COCAMHEHHUS MOJIEKYJbl (NI€pBUYHAs, BTOPHYHAs, TPETHYHAs M UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE OK-01, OK-02,
cBoiicTBa OenkoB. buomornueckue ¢ynkuuum OenkoB. DepMeHTH — OHOJOTHYECKHE OK-04
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Karanu3atopel. CTpoeHue QepMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas CHenu(pUIHOCTD.
KodepmenTtsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYraeBoasl: MOHOcaxapuabl (TJIr0K03a, pubo3a M J1€30KCHpUO03a), Aucaxapuibl (caxaposa,
JIAKTO3a) M NoJMcaxapuabl (KpaxMmal, IJIMKOIeH, LeJultojo3a). buosnorndeckue ¢yHKuuu
yrieBoaoB. Jlunuapl: Tpuraunepuasl, pochonunuast, crepoussl. I'mapoduabHo-ruapoPoOHBIE
cBoiicTBa. buonornueckue Qynkuuu aunuaos. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JHMIUJOB KaK
ncroyHukoB 3Hepruu. Hyxneunossle kuciorel: JJHK u PHK. Hykneoruasl — MoOHOMEpHI
HyKJIeuHOBBIX KHCIOT. Ctpoenne m ¢yHkinuu JIHK. Crpoenune um ¢ynkumm PHK. ATO:
cTpoeHue U QYHKIHU

JlaGopaTopHbIe 3aHATHS (Ha BLIOOP MPENoIaBaTes)

Ne 1 «Onpenenenne ButamuHa C B IPpOAYKTaX MUTAHUS

unu «OnpeneneHne HaIMIUs KpaxMasia B POIYKTax MTUTAHUS

nmi «['uapodunbHO-THAPOPOOHBIE CBOMCTBA JTUITHIOBY

win  «/3ydeHue KaTaIMTUYECKOW AaKTUBHOCTH (EPMEHTOB (HAa TMpUMEpPEe aMWIa3hbl WA
KaTaJia3bl)»

Tema 2.3.
CrpykTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aIus KJIETOK

Coneprxkanne yueOHOro Marepuania

HuTonorus — Hayka o kietke. Kierounas teopust — npumep B3auMoaAeHCTBUA Uiel U (HakToB B
Hay4YHOM TMO3HAHUHU. METOIbI U3yUEHUS KICTKH.

Krnerka kak menmoctHas sxuBas cucrtema. OOIIve NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MeMOpaHa, mosiekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelnka.

Tunel  KJIETOK: dykKapuoTHUeckas W mpokapuotudeckas. (OcCoOEHHOCTH  CTpPOEHUSs
MpoKapuoTHuuecko kieTku. Kierounass crtenka Oaktepuil. CTpoeHHE HSyKapHUOTHUECKOU
kieTkd. OCHOBHbBIE OTJIMYHUS PACTUTEIHHOMW, )KUBOTHOW M TpUOHON KIeTKU. [oBepXHOCTHBIE
CTPYKTYPBHI KJIETOK— KJIETOYHAs CTeHKa, TIUKOKAIUKC, WX (QyHkmuu. [lnasmatudeckas
MeMOpaHa, ee CBOMCTBA M (PYyHKIIHH.

Huronnazma u ee opranouasl. OmHomeMOpaHHbie opraHowabl kietku: OIIIC, ammapart
lNonpmxu, nu3zocombl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MUTOXOHJPHUH, IUIACTUIBI.
[IpoucxoxaeHne MHUTOXOHIpUN © TIacTuA. Bunbl mmactun. HememOpaHHBIE OpraHOWIBI
KIETKA: PHUOOCOMBI, KIETOYHBIM IEHTP, UEHTPUONU, PECHUYKH, KIYTUKH. DYyHKINH
OpPraHoUJIOB KJIETKH. BKiroueHus.

SAnpo — perynsaTopHbIi HEeHTp KieTku. CTpoeHHWe siapa: siaepHas 000JovKa, KapuoIruia3Mma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

JlabopaTopHbIe 3aHsTHs (Ha BEIOODP Mpeno/iaBaTels)
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Ne 2 «Ctpoenue KieTku (pacTeHHs], )KUBOTHBIC, TPUOBI) M KIECTOYHBIC BKIIOYCHHS (Kpaxmad,
KapOTUHOUIbI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

wi «/3ydeHne CTpOEHUsl KJIETOK PACTEHH, KUBOTHBIX U OAaKTEpUil 1MOJ MUKPOCKOIOM Ha
TFOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE

i «lIporuniaeMocts MeMOpaHsbl (TUTA3MOJN3, ACTIIIA3MOJIN3 ))»

Pazpen 3. JKu3HeneaTeILHOCTEL KJIETKH

Tema 3.1.
OOMEH BEIIECTB
Y TIpeBpaIICHUE

SHEPrUuu

B KIIETKE

Cojnepxkanne y4eOHOro MaTepHuaia

OOmeH BemecTB, WKW MeTa00JM3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) M JUCCUMUJISAIINS
(oHepreTHyeckuii OOMEH) — JBE CTOPOHBI €IMHOTO Iporecca MeradbosnmsMma. Ponb 3akoHOB
COXpaHEHHs BEIIECTBA M HSHEPTMM B NOHMMaHMM Merabonmu3ma. Tumbl OOMEHa BEIIECTB:
aBTOTPOGHBIA M TeTepoTpodHbId. Ponb ¢GepMeHTOB B OOMEHe BEIIECTB W IPEBpALCHUU
sHeprun B KieTke. PortocuHTe3. CBeroBas M TemHOBas (aszel (orocunTesa. Peaximm
dorocunTe3a. DPPeKkTHBHOCTh (poTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a JUIA KU3HH Ha 3eMiie.
Bnusiane ycnoBuii cpenpl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHUS €T0 MPOAYKTHBHOCTH Yy
KyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTE3. XEMOCHHTE3HpyMIue OakTepuu. 3HaAuCHHE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

OHepreTnyeckuii 0OMeH B KIIeTKe. PaciieruieHne BemecTB, BBIICICHUE W aKKyMYJIHPOBAHUE
SHEPrUM B KJETKe. DJTambl SHepreTndyeckoro obOmena. ['numkomnus. BposkeHue u ero BHIBI.
KucnoponHoe oxucinenue, Wian KieToyHoe abixaHue. OkucinutenbHoe (HochopuirpoBaHUE.
O PeKTUBHOCTH HIHEPTETHUECKOr0 0OMEHa

Tema 3.2.
Buocunres Oenka

Coneprxkanne yueOHOro Matepuania

Peaknun marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuszanus renetudeckoit
nH(popMaluu B KieTKe. ['eHeTuuecKuid Koa M ero cBOWCTBA. TpaHCKPUIIMS — MaTPUUYHBIHA
cunre3 PHK. Tpancnsanus — OuocunTe3 Oenka. Ortanbl TpaHcmsuud. KoaumpoBanue
aMUHOKHCIIOT. Posib pubocoM B OMocHHTE3€e Oenka

HpaKTqucxoe 3aHATUC

Ne 2 «Pemenue 3ala4 Ha ONIpCACICHUC IMTOCIICAOBATCIbHOCTU HYKJICOTUIOB)»

Tema 3.3.
Bupycsl

Conepkanue ya4eOHOro MaTeprasia

Hexnerounsle ¢opmbl sxu3HM — BUpYCHL. Mcropusi oTkpsiTus BupycoB (. WM. MBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS! M JKU3HEHHOTO IMKJIa BUpPYcoB. bakrepumodaru. bone3nu pactenuit,
KMBOTHBIX U Y€JIOBEKa, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHnonedunura genoseka (BUY) —
Bo30ynutenb CIIM/1a. IlpodunakTika pacnpocTpaHeHHsl BUPYCHBIX 3a00JieBaHUN

OK-01, OK-02,
OK-04

Paznen 4. Pa3MHokeHHe M MHIMBH/YaJIbHOE PA3BUTHE OPTaHU3MOB

OK-01, OK-02,
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Tema 4.1.
JKU3HEHHBIN IUKIT
KIIETKHA

Cojnepxkanne y4eOHOro MaTepHuaia

Kierounslii 1UKI, WM OJKU3HEHHBIM 1WKI KiIeTKku. MHTepdasza um muto3. Ilporeccsr,
npoTekaromue B uHTEpdaze. Perumkanus — peaknus marpuyHoro cuareza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuoTHN. JIMIUIOMIHBIA M TaIJIOMIHBIA XPOMOCOMHBIC
HaOopel. Xpomatuabl. L{uTonmornueckne OCHOBBI Pa3MHOKEHUSI M HHIUBUyaJTbHOTO Pa3BUTHUS
opranu3moB. /lenenue knetku — Muto3. Ctaaun mutosa. [Iponeccel, mpoucxoasnme Ha pa3HbIX
cTaausix MuTo3a. buosiornueckuit cmpicst Muto3a. [Iporpammupyemast rubesb KJIETKH - arornTo3

Tema 4.2.
@opMbl pa3MHOKEHUS
OpraHu3MOB

Copep:xanue yueOHOro MaTepuana

@®opMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe W MojioBoe. Buabl 6ecrnosioro pa3MHOXKEHHS:
JielieHne HaJBOE U MOYKOBAHHE OJIHO U MHOTOKIJIETOYHBIX, CIIOPOOOPAa30BaHKE, BEreTaTUBHOE
pa3MHOkeHue. MickyccTBeHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHHE JUIsl CEIEKIUU.
[TonoBoe pazMHOXKEHHE, ero oTiauuus oT Oecrosnoro. Meiio3. Craguu wmeiiosa. Ilporeccsi,
npoucxoasumMe Ha craausx weio3a. IloBenenue xpomocom B wmenose. Kpoccunrosep.
buonoruueckuii cMpica U 3HaUeHHUE Meio3a. ['amMeToreHes — mporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK Yy JKHMBOTHBIX. ITonoBeIe kele3bl: CEMEHHUKH U SHYHUKH. O6pa3OBaHI/Ie U pa3BUTUC
MOJIOBBIX KIJIETOK — TaMeT (ClepMaro3oui, SHIEKIeTKa) — CIepMAaTOreHe3 U OOrEHE3.
OcoOEHHOCTH CTPOEHUS STMLIEKIIETOK M criepMaTo3oui0B. OmiogoTBopenne. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
SMOpPUOHAILHOTO Pa3BUTHUSA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJslus,
opranorenes. [TocToMOproHabHOE pa3BUTHE. THITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MIPSMOE,
HempsiMoe (TMYMHOYHOE). BrnusHue cpenbl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKJIECHHBIC ypojacTBa. PocT m pasBurme pacreHuid. OHTOTEHE3 IIBETKOBOTO
pacTeHus: IBOIHOE OMIIOIOTBOPEHUE, CTPOCHUE CEMEHHU, CTa/INU Pa3BUTHS

[IpakTueckue 3aHATHS

Ne 3 «MH}pexonHbIe 3a001€BaHUS U SIHIEMUH B UCTOPUU YEJIOBEUECTBAY.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIMOHHBIX 3a00JeBaHUN»

OK-04

Pazgen 5. HaciieAcTBEHHOCTh M MK3MEHYHBOCTh OPraHM3MOB

11

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHHS

Conepikanre yaeOHOro MaTepuania

[Ipenmer u 3agauu TeHETHKHU. Poib IUTONOTMU W SMOPHOJOTMM B CTAHOBJIEHUH T'€HETHKH.
Bxman poccuiickux W 3apyOeXHBIX YYEHBIX B pPa3BUTHUE TE€HETUKU. MeTollbl TEeHETUKHU
(rubpuoIOTUYECKUH,  ITUTOI€HETHUYECKUH,  MOJEKYIIpHO-TeHeTHueckuii).  OCHOBHBIE
reHeTUYECKUe TIOHATHUS. | eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBaHUSI NPU3HAKOB, ycTaHoBIeHHbIe I'. Mennenem. MoHnorubpuanoe

OK-01, OK-02,

OK-04
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CKpeIlMBaHHWE. 3aKOH  eQUHOOoOpasus TUOpPUAOB  IMEPBOTO  TMOKOJeHHs.  [IpaBuio
JOMHUHHUPOBAHMS. 3aKOH PpACIICIUICHUS IPHU3HAKOB. ['HMIOTe3a 4UCTOTHI ramer. [loiHoe u
HEMOJIHOE JOMUHUpPOBaHUE. JJUTHOpUIHOE CKpelIuBaHuE. 3aKOH HE3aBHCUMOTO HACIICTOBaHUS
MPU3HAKOB. [IUTOreHETHYECKUE OCHOBBI JUTHOPHIHOTO CKPCIIUBAHUA. AHAIU3HPYIOIIEEe
ckpemuBanue. Mcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMS IS ONPEICICHHS] TeHOTHIIA
ocobu

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 5 Pemenne 3aga4 Ha OIpEACICHUC BCPOATHOCTH BO3HUKHOBCHUSA HACICACTBCHHBIX
IIPpHU3HAKOB IMIpU MOHO-, OH-, HOJII/II‘I/I6pI/II[HOM U AaHAJIM3UPYIOIIEM CKPCHIMBAHUH, COCTABJICHUC
T'CHOTHUIIMYCCKNX CXCM CKPCIIMBAHHA

Tema 5.2. Coneprxkanue yueOHOro Marepuania
CuereHHoe CueruieHHOe HacieqoBaHue npu3HakoB. PaGora T. MopraHa 1o ClEIUIEeHHOMY HACJIeJIOBaHUIO
HacJIeIOBaHHE reHoB. Hapymienue cuenseHus TeHOB B pe3yjbTaTe KPOCCHHIOBEpa. XPOMOCOMHAsl TEOPHS
NPU3HAKOB HACJICJICTBEHHOCTH. [ €HEeTHYECKUE KapThl.
I'enetrika mona. XpOMOCOMHOE OMpEIeNieHHE IoJia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBEI.
I'omMorameTHbie W TeTEpOraMeTHbIE OpraHu3Mbl. HaciiemoBaHWe NPU3HAKOB, CLEIUICHHBIX C
M10JIOM
[IpakTHyeckoe 3aHsITHE
Ne 6 Pemenue 3amauy Ha ompeaelicHUE BEPOSTHOCTH BO3HUKHOBEHHWS HACIEACTBCHHBIX
MPU3HAKOB TMPHU  CLEIMJICHHOM HACIEJIOBAaHWHU, COCTABIEHHWE T'EHOTUIMYECKUX CXEM
CKpelIMBaHUs
Tema 5.3. Coneprxkanne yueOHOro MaTtepuania
3aKOHOMEPHOCTHU N3menunBocTh. Bubl M3MEHUYMBOCTH: HEHACNEACTBEHHAs W HacleACTBeHHas. Ponb cpersl B
H3MEHYUBOCTH HEHACJIEICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHUKAa MOJIU(UKAIIMOHHOW HW3MEHUYUBOCTH.

BapuanuonHsIil psag u BapuannoHHas kpusas. Hopma peakunn npusnaka. KonndecTBeHHbIE 1
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.
HacnenctBeHHas, MM TE€HOTUIMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs W3MEHYHMBOCTD.
Meiio3 ¥ TONOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTaloHHas
u3MeHunBoCTh. Kilaccudukanus myranuid: reHHbIE, XpOMOCOMHBIE, T'€éHOMHble. Yacrora u
MPUYMHBI MyTalluid. MyTarenHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAZOB B HACIEACTBEHHON
U3MEHUUBOCTH

H. 1. BaBuiosa

HpaKTI/ILICCKOC 3aHATUC

No 7 Pemienne 3amad Ha ONpPEAECICHUE BEPOATHOCTH BO3HMKHOBEHUS HACIEICTBEHHBIX
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IMPHU3HAKOB IIPHU PA3JINMYHBIX THUIIAX BSaHMOﬂCﬁCTBHH T'CHOB, COCTABJICHUC I'CHOTHUITMYCCKHUX CXEM
CKpCHUIMBaHUA

Tema 5.4.
I'eneruka yenoBeka

Cojnepxkanne y4eOHOro MaTepHuaia

I'enetuka denoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TE€HETUKU 4YEJIOBEKa:
TCHEAJIOTUYCCKUH, ONU3HEIOBBIA, [UTOTCHETHYCCKHA, OWOXUMUYECKUH, MOJEKYISIPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpENeNIeHUEe TEeHOTHUIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B TOM uwucie ¢ nomoimipio [1[P-ananm3a. HacnencrBennsie 3a0o0sieBaHUs
YelioBeKa: TeHHble Ooe3HH, OOJe3HM C HACIEACTBEHHON MpelpacroiokeHHOCTHIO,
XpoMocoMHBIe 0osne3Hu. Comarhyeckue ¥ TreHepaTuBHbIe MyTamud. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 310POBOTO 00pa3a KHU3HU, JTUATHOCTUKH, MPO(YUIAKTUKU U JICYCHUS T€HETUYECKUX
Oone3nell. MeauKO-TeHETHYECKOe KOHCYJIbTHPOBAHHWE. 3HAuUCHHE MEIWIUHCKOW TEHETHKH B
MIPEIOTBPAILICHUH U JICYCHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTTOBeKa

[IpakTnueckoe 3ansATHE

Ne 8 «CocraBiieHne 1 aHaJIn3 POAOCIOBHBIX YCJIOBCKA»

Pa3znen 6. DBoJIOIMOH

Has OHoJIOrus

Tema 6.1.
OBOJIOLUOHHAA
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Coneprxkanne yueOHOro Marepuania

[IpennocslIku BOZHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B
Ouosiornu. BnusHuE SBOMIOIMOHHOW TEOPUM HA pPAa3BUTHE OWOJOTMHM M JAPYIHX HayK.
CuzerenbcTBa 3BONMIONMH. [laneoHTONIOIrMYECKHE: TTOCIEN0BATENBHOCTD TOSBICHUS BUJOB B
MaJI€OHTOJIOTUYECKOW JIETONUCH, NepexojHble (opmbl. buoreorpaguueckue: cXoACTBO HU
pasnuune ¢ayH ¥ (pIop MaTEpUKOB M OCTPOBOB. DMOPUOJIOTHYECKHE: CXOJCTBA U Pa3IUUUs
SMOpPHUOHOB pa3HbIX BUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHYHBIE, pYJUMEHTapHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJ€JACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX TyTeHd Yy BCEX KHUBBIX
OpPraHU3MOB.

OpomonnonHas teopust Y. [lapsuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHU3MA. JIBHXKyIne
CHJIBI 3BOJIONMM BUAOB 1O JlapBuHy (M30BITOUHOE pA3MHOKEHHE IPU OrPaHMYCHHOCTH
pecypcoB, HeollpeaesIEHHasi U3MEHYMBOCTb, OOpb0a 3a CYIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copepxanne yueOHOTo MaTepuana

Cunrernueckast teopusi spomoruu (CTD) u e€ OCHOBHbBIE MOJIOKEHUSA. MUKpPOIBOIIOLHS.
[Tomynsamnus Kak equHUIA BUJIA U 3BOJIIOLUH.
JBuwxymue cuibl  ((aKkTOpbI)IBOMIONUM BUAOB B IpHpoae. MyTanMoHHBIM mpolecc u

KOMOWHATHBHAS W3MCHYUBOCTD. HOHYJ'ISII_II/IOHHBIC BOJIHBI U J:[peﬁ(b refoB. HMzomsamus u

OK-01, OK-02,
OK-04
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murpanus. EcrecTBeHHbIH 0TOOp — HanpaBistonmii Gpakrop 3BooH. POPMBI €CTECTBEHHOTO
orbopa. IIpucnocoOieHHOCTh  OpraHM3MOB  KakK  pe3ynbTaT  3Bojrouuu. Ilpumepsl
pUCIocoOJIeHni y opranu3MoB. ApomMopdo3bl U uanoananTauuu. Bug u BugooOpa3oBaHue.
Kputepuu Buga. OcHOBHBIE (OpMBI BH1000pa30BaHus: reorpauueckoe, IK0JOrHuecKoe

Tema 6.3.
Makpo3BoJironust

Cojnepxkanne y4eOHOro MaTepHuaia

MaxkposBomtorusi. Dopmbl  3BOJIONUU:  (QuIIeTHYECKas, AWBEPreHTHAas, KOHBEpPIeHTHas,
napauenpHasi. HeoOpaTuMocTh 3BONIOIMU

[TpakTrueckoe 3aHsTHE (Ha BEIOODP MperogaBaTesis)

Ne 9 «CpaBHeHune BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO»
i «Onucanue Npucnoco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay

Pasznen 7. Bo3HUKHOBEHHE U PAa3BUTHE )KU3HU HA 3emuie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprxkanne yueOHOro Marepuania

JloHayuyHble PEICTaBICHUS O 3apOKICHUH KkU3HU. HayuHble THIOTE3bl BO3BHUKHOBEHUS KU3HU
Ha 3ewse: a0buoreHe3 W mMaHcHepMmus. XUMHUYECKas OHBOMIONUA. AOUOTEHHBIH CHHTE3
OpPraHWYEeCKUX BELIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE MOATBEPKICHUE
XuMU4ecKo# 3Bosonun. HauanpHble aTansl Ononornyeckoi spostonuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHMKHOBEHHE MPOTOKIETKU. [lepBbie KIETKH U UX
sBoIIrOLIMSL. POPMUPOBAHNE OCHOBHBIX I'PYIIIT KUBBIX OPIraHU3MOB.

Pa3sButre xu3Hu Ha 3emule 1o ’paM U nepuonaM. Kartapxeil. Apxelickas U IpOTEpO30iCcKas
opel. Ilaneozoiickas spa u e€ mnepuoAbl: KeMOPHUICKUM, OpPJOBUKCKUN, CHITYpUHCKHIM,
JEBOHCKMM, KaMEHHOYTOJbHBIM, NEpMCKUNU. Me3030McKkas dpa U €€ MEpHUOIbl: TPUACOBBIN,
IOpCcKuii, menoBoil. KaitHo3olckasgs 3pa W €€ Nepuojbl: MNaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOIIOTE€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mupa.

Coneprxanne yueOHOro Matepuania

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBOMIOLMH. OCHOBHBIE CHCTEMATHYECKHE
IpyNNbl OPraHMW3MOB. XapaKTEpUCTHKa KIMMaTa W Te0JIOTMYECKUX IpoleccoB. OCHOBHBIE

[Ipoucxoxnenue ATarnbl 3BOJIOIUU PACTUTEIHHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl Y PACTECHHH U KUBOTHBIX.
gyeJIoBeKa — [TosiBnenue, pacBeT M BEIMUPAHHUE TPYIII KUBBIX OPTraHU3MOB.
AHTPOIIOT€HE3 DBOJIIOLMS YeI0BeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeactaBiaeHuil O MpOUCXO0XKIEHUN
yeoBeka. MeToapl u3ydeHus: antpornoreHe3a. CxXoACcTBa W pa3inuvs YeIOBEKAa U JKUBOTHBIX.
CucremaTdeckoe TONIOKEHHUE 4YeloBeka. JIBmkyiue cuibl ((QakTophl) aHTPOIOTeHe3a.
HacnenctBenHass W3MEHYMBOCTR W €CTECTBEHHBIM OTOOp. OOmIECTBEHHBIM 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYJIUN TPYJa, MBIIIJIEHUE, PEYb
Tewma 7.3. Coneprxanne y4eOHOT0 MaTepuania

OK-01, OK-02,
OK-04
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OCHOBHBIE CTaaNU
JBOJIOLIUY YEIOBEKA

OcHOBHBIE CTaJMU U BETBU BOJIIOIIMM YEJIOBEKA: aBCcTpajonuTeku, YenoBek ymernsid, Yenosek
npAMOXOJAIiA, YenoBeK HeaHAepTalbCKuii, YenoBeKk pasyMHBI COBPEMEHHOrO THIIA.

Haxonku mcCKOmaeMbIX OCTaHKOB, BpEMsl CYLIECTBOBAHHs, 00JacTh pacnpocTpaHeHHs, 00BEM 1
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAHUS.
UYenoseueckne packl. OCHOBHbIE OOJBIIME pachkl: €BponeouaHas (eBpa3uiickas), HErpo-
aBcTpaJlouJiHast  (PKBaTopuaibHas), MOHIoJIOMIHAs (a3uMaTcKo-aMepuKaHckas). UepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTENCH YEOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma
[pakTrueckoe 3aHsTre (Ha BBIOOP MperoiaBaTessi) 2
Ne 10 «Bpems u myTu pacceneHust YyesloBeKa 110 MIaHeTe»
wm «lIpucnoco0IeHHOCTh YelloBeKa K pa3HbIM YCIOBHUSM Cpeabl. Bimsaue reorpadpudeckoit
cpeabl Ha MOP(OJIOTHIO0 U (PU3HOJIOTHIO YEJIOBEKay
Pa3nes 8. Opranu3Mbl U OKpYy:Kamas cpeia 4
Tema 8.1. Copep:xanue yueOHOro MaTepuana
Okonorus DKoJorus Kak Hayka. 3aJladd M pas3felibl SKOJIOTUU. MeToJIbl 3KOJIOTHYECKUX HCCIEA0BaHUM.
Kak Hayka. Cpenpl DKOJIOTHYECKOE MHMPOBO33pEHHE COBPEMEHHOro uesnoBeka. Cpelpl OOMTaHUS OPraHU3MOB:
AKU3HU. BOJIHAsI, HA3€MHO-BO3/1yIlIHAsA, [IOYBEHHAs,, BHYTPUOPraHU3MEHHas. DKOJIOTUYECKUE (PaKTOPHI. 2
DKOJI0rH4ecKue Knaccugukanus skongoruyeckux (akTopoB: aOMOTHUECKUE, OMOTHUECKHUE U aHTPOIOTECHHBIE.
(bakTopbl JleiicTBue S3KOJOTMYECKMX (PAKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (AKTOpbI: CBET,
Temneparypa, BiaxHOCTb. DotomepuonusM. IlpucnocoOneHus oOpraHu3MOB K JIEHCTBHIO
abuotnueckux (pakropoB. buonornueckue purmsl. buotnueckue dpakropsl. Buabl Onotnueckux OK-01, OK-02,
B3aMMOJECICTBUI: KOHKYpPEHLHs, XHUIMHMYECTBO. IlapasuTusMm, MyTyanusM, KOMMEHCAIU3M OK-04, OK-07
(KBapTHpPaHCTBO, HAaxJIEOHUYECTBO), AaMEHCAJIM3M, HeUTpaau3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHM ISl CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIECTBAX
Tema 8.2. Coneprxanue yueOHOro MaTepuasia
DKOJIOrH4ecKue DKOJIOTHYECKHE  XAapaKTePUCTUKH  nomyisiuu. OCHOBHBIE  IOKa3aTead  MOMYJISIUU:
XapaKTepUCTUKHU YHUCJIEHHOCTh, IUIOTHOCTh, POYKJAEMOCTh, CMEPTHOCTb, IPUPOCT, Murpanus. JlnHamuka 1
MOMYJISIIIUU YHCJIEHHOCTH MOMYJISIIUU U €€ PeryIisiius
[IpakTHueckoe 3aHsATHE 1
No 11 «Ilocu€Tt MIOTHOCTH MOMYJISIUAN pa3HbIX BUJOB PACTEHHI»
Pa3zgen 9. Coo0lrecTBa M IK0OJOrH4e€CKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasia OK-04, OK-07
Coo0mecTBa CoobmiecTBo opraHu3mMoB — O6uoneHo3. CTpyKTyphl OuoleHo3a: BUAOBAs, IPOCTPAHCTBEHHAS,
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OpraHu3MOB,
3KOCUCTEMBI

Tpoduueckas (numiesas). Buasl-gomuHanTel. CBs31 B OHOIICHO3E.

Okonoruyeckue cucrteMmbl (dkocuctemsl). [loHatme 00 »sKkocucremMe u  OHOreoneHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopoT BemecTB M MOTOK SHEPTUU B 3KOCHCTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumesple nenn u ceru. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Onomacca,
HOPOXYKIHUS. DKOJOTHYECKHE NHpaMUIbL: IMPOAYKINH, YHCIEHHOCTH, Onomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperyisius, pazsurue. Cykueccus

Tema 9.2.
IIpuponusie
9KOCUCTEMBI

Copep:xanue yueOHOro MaTepuaia

[Ipuponnble  3KOCHCTEMBI. OKOCHUCTEMBI pPEeK M 03€p. OKOCHUCTEMa XBOMHOIO WIH
HIMPOKOIUCTBEHHOTO jeca. AHTpPONOIreHHbIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe U XO3SMCTBEHHOE 3HAUYE€HHWE arpodKOCUCTEM U
ypboskocucteM. buopasHooOpasue kak ¢akTop ycrolunmBoctd 3kocucteM. CoxpaHeHue
OHMOJIOTMYECKOT0 pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riaobanabHas

JKOCHUCTEMA 3eMIn

Copep:xanue yueOHOro MaTepuana

VYuenue B. U. Bepuaackoro o 6uocepe. I'panursi, coctaB u crpykrypa o6uochepsl. Kupoe
BemiectBo U ero (QysHkmuu. OcobeHHOCTH Ouocdepbl Kak TII00AIbHON 3IKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouochepe. KpyroBopoTel BeliecTB u
OMOreOXNMHUYECKHE IUKIIBI JIEMEHTOB (YIiepoza, a3oTa). 30HaIbHOCTh Onocgepsl. OCHOBHBIE
OMOMBI CyIIN

Tema 9.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IEPKaHNeE (CoAePKaHUE MPUKJIATHOT0 MOAYJIA)
Bnusuue YenoseuectBo B Ouocdepe 3emun. AHTponoreHHble M3MeHeHus B Ouocdepe. I'nmobanbHbIe
AHTPOIIOT€HHBIX sKosiorudeckue mpobiaembl. CocyllecTBoOBaHME MpHPOJbl U yenoBeuecTBa. (CoxpaHeHue
(bakToOpoB Ha O61opa3zHo00pa3us Kak OCHOBA yCTOMUMBOCTH OMocheprl. OCHOBA pallMOHATILHOTO YIPaBICHUS
6uochepy IPUPOJHBIMH PECYpCaMH U UX UCMOJIb30BaHue. JIOCTHKEHHs OMOIOTHH M OXpaHa IPUPOAbI
ITpakTHyeckoe 3aHsTHe (Ha BEIOOP MpenoaaBaTesis)
Ne 12 «OTx0161 TPOU3BOJACTBAY
WIH «OKOJOTHUECKUE aCMEKThl IPOPECCUOHATIBHOMN 1EATETbHOCTI
i «IIpodpunaktuka npodheccuoHaIbHBIX 3200JI€BaHUI
win «BiusiHue MPOn3BOICTBEHHBIX (DAKTOPOB HA OPraHU3M UEJIOBEKa
Tema 9.5. IIpodeccnoHa/ILHO OPHEHTHPOBAHHOE COJeP:KaHue (CoepKaHue NPUKJIATHOIO MOLYJIsl)
Biusanue couunansHo- | 310poBee U ero cocrapisone. MakTopel, MOJOKUTETBHO U OTPULATENBHO BIMSIOIIME Ha
9KOJIOTUYECKUX Oopranm3M 4enoBeka. IIpoOiemMa TEXHOT€HHBIX BO3JCHCTBHMI Ha 30POBBE HYeIOBEKa

¢bakTopoB Ha
3JJ0POBBE YETOBEKA

(97eKTpOMAarHUTHBIE MOJIs, OBITOBAst XUMHUSL, U30BITOUHBIE IIYMBI, PaAHALUs U T.I1.). AJanTanus
opraHusma 4ejoBeka K (axkTopam okpyxatomied cpensl. [lpuHiunel  ¢GopMupoBaHus
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3):[0p0BLec6epera101uer0 moBeacHus. Dusznuueckas aKTHUBHOCTh U 300pPOBLE. buoxumuueckue
ACIICKThBI pallMOHAJIBHOI'O ITUTAHUA

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTEY

wi «BiusHue aOMOTHYECKUX (aKTOPOB HA YelIOBEKa» (B KaueCTBE TPUITEPOB, CHUIKAFOIIUX
paboTOCIOCOOHOCTh,  HWCIIONIB30BAaTh  YCJOBUSL  OCYLICCTBICHHS  NPO(eCcCHOHATbHON
JEATSNILHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3ka u T.J1.)

Pazjnen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U MPOIecC

Copep:xanue yueOHOro MaTepuana

Cenekiusi Kak Hayka M TpoIecC. 3apoXIACHUE CEJIeKIMU U JoMectukarus. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasusi W HPOMCXOXAEHUS KYJIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOXACHUS JIOMAIlHUX JKUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHbBIE METO[IbI
CEJIEKLINH. Maccossiii
U MHAMBUIYAJIbHBIM OTOOpHI B CEJIEKUMU pacTeHUl M KUBOTHBIX. OIllEHKa 3KCTephepa.
bauskoponcTBeHHOe ckpemuBaHue — HHOpUAMHTr. Yucras auHua. CKpelMBaHUE YHUCTHIX
muand. ['etepo3uc, wmm ruOpuaHas cwia. HepoacTBEeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otnanénnas rulOpuamsanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJydeHHe
MTOJIMIIONIOB. JIOCTHIKEHUS CEIEKIIMN PACTEHUH, J)KUBOTHBIX M1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOT MU

buorexHomorust kak oTpaciab NPOU3BOACTBA. ['€HHas WH)KeHepus. OTanbl CO3JaHUA
pexomOunantHot JIHK u TpaHcrensnbix opranusmoB. Knerounass mnxenepus. Kiierounble
KYJIbTYPBI. MUKPOKIIOHAIBHOE Pa3MHOMKEHHE pacTeHun. Kionuposanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U STHYECKHE
npo6aembl. 'MO — reHeTHuecKu MOAM(PUIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexnonorun
B )KM3HU U Npodeccuu

IMpodeccHoHAILHO OPHEHTHPOBAHHOE CO/IEPKaAHME (ColepKAHHE MPUKJIATHOTO MOIYJIs)

OcHOBHbBIE HamMpaBICHUS COBPEMEHHOW OHOTEXHOJIOTMH B MPO(ecCHOHANBHON NeATeTbHOCTH
yejioBeka. MeToabl 0noTexHoaoruu. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKHX
Y TEHETUYECKUX dKcrepuMeHToB. [IpaBuiia noucka u aHanuza OuodKoIorudeckoil nHpopmanuu
U3 pa3IMYHbIX HCTOYHMKOB (HayuHas M ydyeOHO-HAay4Has JUTEpaTypa, CPEJCTBA MacCOBOU
uHpopmanuu, cetb IHTepHET U Apyrue)

[IpakTHueckoe 3aHsTHE

Ne 13 Ananu3 uH(oOpMaM 0 HayYHBIX JOCTHXKEHHUSX B OOJIACTH M€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEPUH, MUIIEBbIX OMOTEXHOIOTUH.
Ne 14 Dcce ¢ nmpe3eHTanuen o TeMe

OK-01, OK-02,
OK-04, OK-07
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Pa3gen 11. Peuienue KeiicoB B 00,1aCTH OHMOTEXHOJIOT M

Tema 11.1. IIpodeccnonaibHO OPMEHTHPOBAHHOE COJleP:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIs)
ConuanbHo- DTUYecKue acHeKThl Pa3BUTHS OMOTEXHOJOTUN U MPUMEHEHHE MX B JKU3HHM YeJIOBEKa, MOMCK OK-01, OK-02,
OTUYCCKUE aCIEKThl | ¥ aHaIM3 WHGOPMAIIUU U3 PA3IMYHBIX UCTOYHUKOB (HaydHas W y4yeOHO-Hay4dHas JUTEparypa, 2 OK-04, OK-07
OHOTEXHONOT Uit cpencTBa MaccoBoi nH(popMaluu, cetb IHTepHET U 1pyrue)
[IpakTuueckue 3aHATHS 4
No 15 Ananu3 uHpoOpMauK 00 ITHYECKUX ACTIEKTaX Pa3BUTHUS OMOTEXHOJIOTHI
No 16 Dcce ¢ npe3eHTaluen no TeMe
IIpomexxyTounasi arrecranus (mudepeHIMpoOBaHHbIN 3a4eT)
Bcero: 72
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JTUCHUILINH

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HajIuuusi AJICKTPOHHOW 00pa3oBaTENbHON Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, Heo0xoaumoe IS IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs! €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

Texnu4yeckue cpeacTBa 00yUeHus :

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiitr «JIluyHags cTygus» C  BO3MOXKHOCTBIO  pabOTBl €  BJIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecneyeHne TUCIHUILINHEIL:
* METOJIMYECKUE YKa3aHUS 0 OPraHU3aINH MPAKTUYECKUX 3aHITHIA;
* METOJMYECKUE YKa3aHUs 10 CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe oOecniedeHue, SBISIONIEECS YaCThIO DJIEKTPOHHOH WH(OPMAIIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpPaMMBbI;

- UHTEJUIEKTYyaJbHble POOOTHU3UPOBAHHbBIE CHCTEMBbI OLIEHKU KauecTBa BBINOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynbTaHT TUTIOCY, « apaHT»;

- omekTpoHHO-OmOmmorewnas  cuctema  (OBC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasiieHus oopazoBatenbHbIM IporeccoM B DMOC (Mudopmanuonnas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UndopmanuonHoe odecrneyeHne o0ydeHust
OCHOBHbIE HICTOYHUKH:
1. TTaceunux B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buonorus 10 kmacc. / [Toxg
pen. [Taceunuxa B.B. - Aknimoneproe obmiectBo «M3matensctBo «IIpocBerienue»
2. [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue. buomorust 11 xmnacc. /
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[Tox pen. Ilaceunnka B.B. - Akimmonepnoe obmectBo «M3aatenbctBo «IIpocBemenmey

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJILHOMN JUCIHUIIIUHBI
KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIE0O0pa30BATEIBHON IUCIUTUTHHBI

pacKpbIBalOTCA Yepe3 AUCUUILTUHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPKaHUA yqe6Hor0 marepuala.

Oob6masi/mpodeccnoHabHasA Pa3zpgen/Tema Tun OIICHOYHBIX
KOMIIETeHIHS MeponpusiTHs
OK O01. Bsidupats cnoco6wr | Tems 2.1 -2.3, 3.1- 3.3, 4.1- | llItynaupoBanue
peureHus 3agad | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | TecrupoBanue
po(heCcCHOHATILHOM 8.1, 8.2 9.1-9.3, BbInosiHeHHE  MPaKTHYECKHX
JICATENLHOCTH NPUMEHHTENBHO | o 4 95, 101, 102, 10.3, 3a7aHui
K pa3jIMYHbIM KOHTEKCTaM 111
OK 02. UcnonwzoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | LtyaupoBanue
COBPEMECHHEIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | TectupoBanue
ITOMCKa, aHanusa | 71.73 81, 82, 9.1-9.3, BrinosHeHre MpakTHYECKUX
u WHTCPUPCTAIMM | g 4 g5 101 10.2, 10.3, | 33AaHUH
uHbOpMaIny, ! ’ ' ’ '
u MH(POPMAIMOHHEIE 11.1
TEXHOJOIMH JUIS BBIITOIHEHHS
3a1a4 po(hecCHOHATTLHOM
JIEATENLHOCTH
OK 04. DddexruBrno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | llltynupoBanue
B3aMMOJICHCTBOBATh u | 4.3, 5154, 6.1-6.3, 7.1-7.3, | TectupoBanue
paboTaTh B KOJUIGKTHBE H 8.1, 8.2 9.1-9.3, BemonmHeHne  MPaKTHYECKHX
KoMare 9.4, 9.5, 10.1, 10.2, 10.3, | 3eAaHHil
11.1
OK 07. CopeiictBoBats | Tewmsl 1.1, 2.1 -2.3, 3.1- 3.3, | LlItyaupoBanue
COXPaHCHHIO OKpyxaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Tectuposanue
Cpelbl, pecypcocOepesKeHuIo, 7.1-7.3, 81, 82 9.1-9.3, BeInonHeHue MpakTHYECKUX
PUMEHSTh 3HAHUA | 94 95 101 102 10.3 3a7aHui
00  U3MEHEHUH  KJMMarTa, ' ’ ' ’ '
IIPUHIUIIBI OepexIINBOro 111
npou3BojACTBa,  3((eKTuBHO
JIeHiCTBOBATh

B ‘-Ipei’»BLI‘lafIHBIX CUTYyalluiIX
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