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1. OBIIAS XAPAKTEPUCTHUKA PéEO‘{EI?'I INPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOU JUCIUITJINHBI
00/.13 buosorus

1.1. MecTo IMCHUILVINHBI B CTPYKTYype o0pa3oBaTeabHoil nporpammsl CITIO
OobmeoOpa3oBaTenbHas AUCUMILINHA «buonorus» SBIsSETCS 4YacThlO MPEIMETHOU
oOnactu «EcTecTBeHHBbIE HayKW», HU3y4aeTcssi B 0OIe00pa3oBaTeIbHOM LHUKIIE
ydyeOHOro  miaHa  oOpaszoBarenbHOM  mporpammbl  I'BIIOY  «Tpouukwii
TEXHOJIOTMYECKUN TEXHUKYM» crnenranbHocTu 13.02.12 DnekTpuyeckue CTaHIUH,
CeTH, WX penelHas 3aluTa ¥ aBTOMaTu3alus, ¢ y4eToM MpodecCuoHaNIbHON
HanpasiienHoctr OI'OC CIIO.

1.2. Heau u njiaHupyemble pe3yJbTAThI:
1.2.1. Ileaun oOmeoOpa3oBaTe/bHOH IMCHUILIMHBI: OBJaJeHHE OOYyYarOIUMUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHM3aluy )KUBBIX CUCTEM Pa3HOIO paHra u
NpUOOpETEeHUE YMEHHMI HCIHONb30BaTh ATH 3HAHUS JJIg TPAMOTHBIX JEHCTBUUA B

OTHOIIEHUU OOBEKTOB KUBOW MIPUPOIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

3amaun:
® OCBOCHUE OOYYAIOIMMUCS CUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPHUSX, YUEHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, NpaBWIaX, CIYXKalluX OCHOBOW JIs
dbopMHUpOBaHUA  TPEACTABICHHM O  €CTECTBEHHO-HAYYHOM  KapTHHE  MHpa,
0 METOJIaX HAyYHOTO IMO3HAHMS, CTPOCHUH, MHOTOOOPa3UU U OCOOCHHOCTSX YKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTraHW3allid, BBIJAIOIIUXCS OTKPHITHUSX U COBPEMEHHBIX
WCCIICJIOBAaHHUSIX B OMOJIOTHH;

*hopMupoBaHHE y  OOYyYalONMIMXCS  IO3HABATEIbHBIX,  HMHTEIUICKTYyaIbHBIX
U TBOPUYECKUX CIOCOOHOCTEW B TMpOIlECCe aHaiIM3a JaHHBIX O MyTSIX Pa3BUTHA
B OHMOJIOTMM HAay4HBIX B3TJSAOB, WACH W TMOIXOJOB K HM3YyUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AINN;

® CTAaHOBJICHHE y OOydYaronuxcsi oOmen KyJabTypbl, (YHKIIMOHAILHONW TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHITh M OIICHUBATH SIBJIICHUS OKPYKAIOIIETO MHpA >KHUBOU
IPUPOBI HA OCHOBAHUY 3HAHWHN U OTIBITA, TIOJYYCHHBIX MPU N3YUYECHUN OMOJIOTHH;

e hopMupoBaHHe y  OOydYalOImUXCS  YMEHHH  WJUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKNX 3HAHUA B TPAKTUYECKON JICITEIHHOCTH YEJIOBEKA, PAa3BUTHU

COBPCMCHHBIX MCINIIMHCKUX TEXHOJIOTUH 1 anO6HOT€XHOHOFHfI;



® BocnUTaHue YOeKIEHHOCTH B BOZMOKHOCTH IO3HAHUS YEJIOBEKOM >KUBOM
OpUPOABI, HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K HEW, COOIMIOJEHUS ITHUYECKUX
HOPM MpU IPOBEACHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

®0CO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;
*IpUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHHMA B TIOBCEIHEBHOW JKU3HU
JUISL OLIGHKM TOCJIEJICTBUM CBOEH AESTENbHOCTH IO OTHOILIEHUIO K OKpY>Karolle
cpene, COOCTBEHHOMY 3/10pOBbI0, OOOCHOBaHUE U COOIO/IEHUE Mep MPODUIAKTUKA

3200JIEBaHUN.



1.2.2. Pe3yabTaThl 0CBOeHHs 0011e00pa3oBaTebHOM AucHUIIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO.

Kon u HaumeHoBaHue Pe3yibTaThl 0CBOEHHUS AUCHHUILIMHBI

(popmupyembIx Oo0mme JucuunjimHapHbIe
KOMITeTEeHIUI

OK 01. Beibupats crioco0s! | JINWHOCTHBIE pe3yibTaThl AOJDKHBI OTpakaTh B yactu: Tpynosoro | [IP6 1. ChopmupoBaHHOCTH 3HaHMI O MecTe U
pelieHus 3aJa4 | BOCIIUTAHUS: poau Ouosiorun
npodeccuoHaIbHON - TOTOBHOCTH K TpYyIy, OCO3HAaHHE LEHHOCTH MAaCTepCTBa, | B CUCTEME HAy4HOrO 3HAHMA; (PYHKIHMOHAIBHOM
JESATEIIBHOCTH TPy A0IIO0HE; IPaMOTHOCTH YeJI0BeKa UL peleHus
IIPUMEHUTEIBHO - TOTOBHOCTh K aKTHUBHOH JEATENIbHOCTH TEXHOJOTHYECKOH | dKU3HEHHBIX MPOOIEeM.

K pa3IM4YHbIM KOHTECKCTaM

n COHI/IaJ'IBHOI\/'I HampaBJICHHOCTH, CIIOCOOHOCTH HWHUIUUPOBATD,
IIaHUPOBATH U CaMOCTOATCIIBHO BBIIIOJHATH TAKYHO ACATCIILHOCTD,

-  HWHTEpeC K  pasnuyHeiM  cdepam  npodecCHOHATBHON
ACATCIIbHOCTH.

MeTtanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh:

OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HaBaTCIIbHBIMU
JNEUCTBUSIMU:

a) 0a30BBIC JIOTHUECKHUE JICHCTBUS:

- CaMOCTOSTEIBHO (POPMYITHPOBATH M AKTYaTU3UPOBATH MPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYMIECTBEHHBIM MPU3HAK WA OCHOBAHHS JIJIS
CpaBHEHHUS, KIIAaCCU(PUKALIUU U 000OIICHNUS;

- OIIPEJIEIISITh [EJIN JISATEIbHOCTH, 3a/1aBaTh MapaMeTPhI

Y KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PaCCMAaTPUBAEMBIX SBJICHHUSIX;

- BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATh COOTBETCTBUE
PE3yNBTATOB IIEJISIM, OLIEHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;
0) 0a30BbBIC UCCIIEAOBATEIbCKUE ACHCTBUS:

- BIIAJICTh HaBBIKAMHU yU4EOHO-UCCIIEIOBATEIBCKOM

Y TIPOSKTHOM JIeATSIIBHOCTH, HAaBBIKAMU pa3pelIeHHsI Po0IeMm;

- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIC CBS3H

Y aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y

€e pelIeHUs, HaXOAUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHHH, 3aaBaTh IapaMeTPhl U KPUTEPUH PEIICHNS,

ITP6 2. ChopMHpPOBAaHHOCTH YMEHHS PACKPHIBATH

colepKaHue OCHOBOIIOJIararoIux
OMOJIOTUYECKNX TEPMUHOB W TIOHSATHH: KU3Hb,
KJIIETKa, TKaHb, OpraH, OpraHu3M, BH],

MOMYJIALMSI, KOCHCTEeMa, OWOIIeH03, Ouocdepa;
MeTabonn3M (0OMEH BEIECTB

u IpeBpalieHue SHEPTUn), roMeocTas’
(camoperynsuus), OnocuHTE3 Oenka,
CTPYKTypHasi OpraHu3alusi HKUBBIX CHCTEM,
JUCKPETHOCT, caMOpeTryJIsILys,
CaMOBOCITPOU3BEICHNE (pempoaykius),
HaCJIEICTBEHHOCTb, WU3MEHYMBOCTb,
HHEpPro3aBUCUMOCTb,  POCT U  pa3BUTHE,

YpOBHEBasl OpraHu3aLusl.
I1P6 3. ChopMUPOBaHHOCTh YMEHHS PaCKPbIBATh
cozepKaHue OCHOBOIIOJIATral0IIUX
OMOJIOTUYECKNX TEOPUNM W TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIIOLUOHHOM,
IIPOUCXOXKICHUS KU3HU U YeIOBeKa.

ITP6 4. ChopMUpPOBAaHHOCTH YMEHUS PaCKphIBATh
OCHOBOIIOJIararonye OHOJIOTMYECKHE 3aKOHBI U
3akoHoMepHocTu (I Mengens, T. Moprana,
H.1. Basuiosa, 2. I'exkens,
®. Mrwmnepa, K. Dbopa), rpaHunsl wux
IPUMEHUMOCTH K JKHBBIM CHCTEMaM.




- AHAJIU3UPOBATH IOJyUYECHHBIE B XOJI€ PELICHUS 3a1a4 PE3yJIbTATHI,
KPUTHYECKH OIIEHUBAaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;

paszpabarbiBaTh IUIaH pELIEHUS MpoOJeMbl C Y4YeTOM aHaju3a
HMMEIOIINXCA MATEPUAIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

-- YMETb [IEPEHOCUTH 3HAHUS B I03HABATEIBHYO

U MIPAKTUYECKYI0 00JIaCTH KHU3HEEATETbHOCTH;

- YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;
- BBIIBUTaTb HOBBIE UJEH, NPEUIaraTb OPUrMHAJIBHBIE MOAXOIBl U
pemenus

I[IP6 5. IlpuobpereHue ombITa TPUMEHEHUS
OCHOBHBIX  METOJIOB  HAay4YHOTO  ITO3HAHWS,
MCIIONIE3YEMBIX B OMOJIOTHH: HAOIIOICHUS

W OIHCAHMSI IKUBBIX CHCTEM, TMPOIECCOB H

HBHCHHﬁ; OopraHu3anuun n MMPOBCACHUA
OMOIOTrMYSCKOTO OKCIICPUMCHTA, BBIJIBUKXCHUA
THUIIOTE3, BBIABJICHUA 3aBUCUMOCTH MCKOY
HCCIICAyCMbIMHA BCJIMYNHaAMU, 00BACHEHHUS
MOJIYYCHHBIX PE3YyJIbTATOB

1 (pOPMYJIMPOBAHUS BBIBOJIOB C HUCITOJIb30BAHUEM
HAYYHBIX TIOHATUHN, TEOPHIA U 3aKOHOB.

[IP6 6. CdhopMHpPOBaHHOCTh YMEHHUS BBIICIATH
CYIIECTBEHHBbIC TMpPHU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT W DYKAPUOT;, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHHU3MOB, BUJIOB,
OMOreoleH030B M JKOCHCTEM; OCOOEHHOCTHU
mporeccoB oOMEHa BEIIECTB U MpEeBpalleHUs
SHEPrUM B KJIETKE, (POTOCUHTE3A, IIACTHICCKOTO
U DJHEpPreTM4eckoro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MEH03a, OIUIOJAOTBOPCHUS, PA3BUTHS U

pPa3MHOXKEHHUS, WHIUBUAYAIbHOTO  Pa3BUTHA
opraHuszma (oHTOTEHE3A), O60pBOBI 3a
CYyILIIECTBOBaHHE, €CTECTBEHHOTO otbopa,
BHUJ1000pa30BaHus, MPUCTIOCOOTIEHHOCTH
OpraHM3MOB K cpede OOUTaHHs, BIUSHUSA
KOMIIOHEHTOB ~ JKOCHCTEM,  aQHTPOIMOTEHHBIX
W3MEHEHUH

B DKOCHCTEMaxX CBOEH MECTHOCTH,

KpyTrOBOpOTa BELIECTB U MPEBPAICHUE YHEPTUU B
ouocdepe.

ITP6 7. ChopmMupoBaHHOCTh YMEHHUS MPUMEHSTH

IIOJIyYEHHBIE 3HaHUSA JUTS 00BsICHEHUS
OMOJIOTUYECKUX IPOLECCOB M  SBICHHH, s
MIPUHATUSA IIPaKTUYECKHUX penmeHuin B

MMOBCEIHEBHOM KU3HU
C IICJbIO obecreueHust 0€30IMACHOCTH CBOErO




30POBbSl U 3JI0POBbSI OKPYXKAIOIIUX JIFOJICH,
coOMoIeHHsT 30POBOTO O0pa3a KWU3HHU, HOPM
IrPaMOTHOTO  TOBEAECHUS B OKpPY)KaIOLIEH
NPUPOIHON cpelne; MOHMMaHuEe HEOOXOAMMOCTH
UCTIOJb30BaHUS  JIOCTWXKEHUH  COBPEMEHHOMU
Ouooru U OMOTEXHOJIOTUH ISl pallMOHATIBHOTO
IPUPOONOIB30BAHMUS.

[IP6 8. CdopMHPOBAHHOCTh YMEHHUS pEIIaTh
Ouosoruueckue 3ajauy, COCTaBJIATh
TCHOTHITMYECKHE CXEMBI CKPEIIUBAHHS

JUI pa3HbIX THUIIOB HAcleJ0BaHMs NPU3HAKOB Y
OpPraHWU3MOB, COCTaBJSITH CXEMBl  IEPEHOCA
BEIIECTB M DSHEPruM B 3KocucTeMax (1enu
MATaHUSA, TTAIIEBHIE CETH).

ITP6 9. ChopMUpOBaHHOCTH YMEHUM KPUTHUECKU
OLICHUBATh ~ MH(POPMAIMIO  OHOJOTHYECKOTO
COJICpXKaHUs, BKJIIOYAIOUIYI0 IICEBJIOHAYUYHBIE
3HAHUS W3 PaA3JIMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBO HMH(POpPMALUHU, HAYYHO-TIOMYJISPHBIE
MaTepHalbl);  MHTEPIPETHPOBATH  ITUYECKHE
aCMeKThl ~ COBPEMEHHBIX  HCCIEJOBaHMA B
ononorum, MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh  IJ100aJbHBIE  3KOJIOTMUYECKHE
npoOJeMbl COBPEMEHHOCTH, (OPMHPOBATH TIO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO.

I1P6 10. CopmupoBaHHOCTH YMEHHM CO3/1aBaTh
COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE Ouojormueckod wuHpopMarmmu u3
HECKOJIbKUX HCTOYHHUKOB, I'PaMOTHO
MCIIOJIH30BATh MOHATUHHBIN anmnapat OuOJIOTHI

OK 02. MHcnons3zoBatb
COBPEMECHHBIC CpencTBa
TIOKCKa, aHaM3a
u UHTEPIIPETAAN
uHpopManuu

U nH(OpMAITMOHHBIC

JInyHOCTHBIE pPEe3yJbTaThl JIOJUKHBI OTpa)kaTh B YaCTU: LEHHOCTH
Hay4YHOTO TTO3HAHUS:

-c()OpMUPOBAHHOCTH MHPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHS HAyKd H  OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha JAMAJOre KYyJbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa

ITP6 1. ChopMupoBaHHOCTH 3HAHMHA O MecTe U
poJii GMoJIOTHH

B CHUCTEME HAy4yHOI'0 3HaHUS; (QPYHKIHMOHAJILHOU
IPaMOTHOCTH YyeJioBeKa I E pelieHus
KU3HEHHBIX MPOOIEM.

ITP6 7. ChopMupOBAaHHOCTh YMEHHS MPUMEHSITH




TEXHOJIOTMH JUIsl | B IIOJIMKYJIBTYPHOM MHUPpE. IIOJTy4YEHHBIE 3HAHUA I E; 00BSICHEHUS
BBITIOJTHEHUSI 3a1a4 | MeranpeaMeTHbIe pe3yJIbTaThl JOJKHBI OTPAXKaTh: OMOJIOTMYECKUX MPOLECCOB M SIBICHUH, IS
npogeccuoHaTbHON OBnajgeHne yHUBEPCAJIbHBIMM  YUYEOHBIMM  IO3HABATEIbHBIMM | IPUHATHUS IIPAKTUYECKUX pelieHni B
JIeSITEIbHOCTHU IEHCTBUSIMU: MOBCEIHEBHOM KU3HHA
B) paboTa ¢ uHpopmaIueii: Cc 1enplo obecredeHuss OE30MacCHOCTH CBOETO
- BJIQJIETh HaBbIKaMU MOJTyYEHUs uH(bOpMallUK | 3I0pOBbS U 370POBbsl OKPYXAIOIIMX JIHOJCH,
U3 HCTOYHMKOB pa3HbIX THUIOB, CAMOCTOSATENBHO OCYLIECTBIATH | COOMIOAEHUS 30pOBOrO 00pa3a >XU3HH, HOPM
TIOUCK, aHaIN3, CUCTEMATHU3allMIO | TPAMOTHOTO  TOBEJCHHS B OKpY’Karolen
U UHTepHpeTanuio HHGOpMALMM pa3IMYHBIX BHJIOB M (OPM | IPUPOJHON cpese; NOHUMaHHE HEOOXOIUMOCTH
MIpe/ICTaBICHMUS; UCIOJIb30BAaHUSl  JOCTHKEHUM  COBpEeMEHHOMU
- OLEHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTb HMH(OpMaLUM, | OMOJIOrMU U OUOTEXHONOTUHN IS PAllMOHAIBHOTO
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMam IIPUPOJIOTIOIB30BAHUS.
ITP6 10. CpopMupOBaHHOCTH YMEHHH cO37aBaTh
cOoOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE Ouosoruyeckod wuHpopmauu u3
HECKOJIbKUX HCTOYHUKOB, IrPaMOTHO
UCIOJIb30BaTh MOHATUHHBIN annapar OMOJI0TUn
OK 04. DddexruBHo | JINUHOCTHBIE pe3yNbTaThl JOJKHBI OTpaxkaTh B yacT: ueHHoctd | [IPO 5. IlpuoOperenue ombiTa NPUMEHEHUS
B3aUMO/IENICTBOBATH U | HAy4YHOT'O MO3HAHMS: OCO3HAHME LICHHOCTU HAYyYHOH JESITENbHOCTH, | OCHOBHBIX ~ METOJOB  HAy4YHOTO  IO3HAHMI,
paboraTh TOTOBHOCTh OCYILECTBJISATh MPOEKTHYIO M HCCIIEJOBATENbCKYIO | UCMOJIb3YEMbIX B OWOJIOTMU: HAOMIOJEHUS W
B KOJUIEKTHUBE NEeATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE. ONMCAHUS JKUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI;
1 KOMaHie MeTtanpenmeTHble pe3yabTaThl T0JKHBI OTPaXaTh: OpraHM3all ¥ NPOBEICHHUS OHOJIOrHYECKOro
OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU I€HCTBUSMU: AKCIIEPUMEHTA, BBIIBIJKEHUS TUIOTES,
0) coBMeCTHasl JeSTEIbHOCTb: BBISIBJICHHS 3aBUCUMOCTU MEXKIY HCCIENTyeMbIMU
- IOHUMAaTh U UCII0JIb30BAaTh IPEUMYIIECTBA KOMAaHHON BEJIMYMHAMU, 00BSICHEHUS IIOJIyYE€HHBIX
Y MHAMBHIyaJIbHOM paboThI; pe3yJIbTaTOB
- MPUHUMATh LEJIU COBMECTHOW NESATEIbHOCTH, OPraHU30BbIBaTh U | U (POPMYIMPOBAHUS BBIBOJIOB C UCIIOJIb30BAaHUEM
KOOPJAMHHUPOBATH EHCTBHS Hay4HBIX [OHATHI, TEOPUI U 3aKOHOB
[0 €€ JOCTHXEHHUIO: COCTAaBJIATh IUIAH JEHUCTBUM, paclpeneisiTh
poJiIM C Y4YyeTOM MHEHHUIl YYacTHUKOB OOCYXXIaTh pe3yJbTaThl
COBMECTHOH pabOoThI
OK 07. CopgeiictBoBath | JINUHOCTHBIE  pe3ynbTaThl  AOKHBI — oTpaxaTb B 4actu: | [IP6 5. IlpuoOperenue ombiTa HOPUMEHEHUS
COXPAHEHHUIO OKPY>KAIOIIEH | IKOJIOTHUECKOTO BOCIIMTAHHUS: - c(OPMHPOBAHHOCTH | OCHOBHBIX ~ METOAOB  HAy4YHOTO  IO3HAHMA,

cpepl,
pecypcocOepexeHuIo,
IIPUMCHSATH 3HAHUA

SKOJOTHYECKON KyJbTYpbl, IIOHUMAaHHUC BJIHUAHHA COLOHUAIBHO-
HKOHOMHYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHOM
M COIMAIbHOW Cpesbl, OCO3HAHHME TJI00aJbHOrO XapakTepa

WCIIOJIH3YEMBIX B OMOJIOTHH: HAOIIOICHHS
M OIHUCAHMUS HKUBBIX CHUCTEM, MPOLECCOB U
SIBJICHU; OpraHu3aIuu " MIPOBEICHUS




00 W3MEHEHUU KIIMMaTa,
NPUHLMIIBL  OEpekITMBOIrO
MIPOU3BOICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B Ype3BBIYANHBIX
CUTYaITUAX

9KOJIOTHYECKUX MPOOIIeM;

- TUTAHUPOBAHKE U OCYILIECTBJIECHUE IEUCTBUI B OKPY KaIOIIEH cpeie
Ha OCHOBE 3HAHUA LI€JIel yCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HEIPUSATHE JNEUCTBUM, IPUHOCIIINX BPEA OKPYIKAIOIIEH
cpene;

- YMEHHE IPOrHO3MpPOBaTh HEOJATONMPUSTHBIE 3KOJIOTUYECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX I€HCTBUN, IPEJOTBPAILATh UX;

- pacimpeHue OTbITa JeSITEIbHOCTH 9KOJIOTMYECKOMN
HaIPaBJIEHHOCTH.

MeTtanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh:

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU I€HCTBUSMU:

0) COBMECTHasI IESITEIIbHOCTD:

- TIIOHMMaTb M  UCIOJb30BaTh
Y UHAMBUIyaJIbHOM paboThI;

- IPUHUMATh LIEJIM COBMECTHOM IESATEIBHOCTH, OPraHU30BbIBaTh U
KOOPJIUHUPOBATh JeNCTBUS
[0 €€ JOCTHXXECHHUIO: COCTAaBJIATh IUIAH JIEHCTBUM, paclpeielsiTh
pOJiIM C Y4YyeTOM MHEHHUIl YYaCTHUKOB OOCYXXIaTh pe3yJbTaThl
COBMECTHOH pabOoThI

npeumMyniecTBa KOMaHIHOM

OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKCHUA
THUITIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCXKOY
HCCIICAyCMbIMHA BCIIMYMHaAMU, 00BSICHEHHS

MOJTyYEHHBIX Pe3yJIbTaTOB
U (OpMyJIMPOBaHUS BBHIBOJOB C MCIIOJIB30BaHHEM
Hay4HBIX [IOHATHI, TEOPUI U 3aKOHOB.

[1P6 6. ChopMHUPOBAHHOCTb YMEHHUSI BBIIENIATH
CYILIECTBEHHbIE MpPHU3HAKU BHPYCOB, KIJIETOK
IIPOKAPUOT M DYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHbIX OpPraHHU3MOB, BUJIOB,
OUOreOlCHO30B M JKOCUCTEM; OCOOEHHOCTH
poreccoB OOMEHa BELIECTB M IMPEBPALICHUS
SHEPIuu B KJeTKe, (POTOCHHTE3a, MIIACTUYECKOrO
U DHEpPreTM4eckoro oOMEHa, XEMOCHHTE3a,
MUTO3a, M€H03a, OIUIOAOTBOPEHUS, Pa3BUTUA U

Pa3MHOXKEHUS, WHIUBUAYAIHHOTO  Pa3BUTHS
opranusma (OHTOreHe3a), 00pbObI

3a CyIIECTBOBAaHWE, €CTECTBEHHOTO OTOOpA,
BUI000pa30BaHuUs, MPHUCTIOCOOJICHHOCTH
OpraHW3MOB K Cpele OOWTaHWs, BIUSHUSA
KOMIIOHEHTOB ~ DKOCHCTEM,  aHTPOIOTE€HHBIX
W3MEHEHUH

B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyTroBOpOTa BEIIECTB U MPEBPAIICHUE YHEPTUU B
ouocdepe.

[TP6 7. ChopMuUpOBaHHOCTh YMEHHUS TMPUMEHSTH
MOJIyYEHHbBIE 3HAHUS JUIsSt O0OBSICHEHHS
OMOJIOTUYECKUX TPOIECCOB U  SABJICHUM, s
MPUHATUSA MPaKTUYECKHUX peneHui B
IIOBCEIHEBHOM JKU3HU
¢ 1enplo obecrneueHHs O€30MaCHOCTH CBOETO
30POBbSI M 3J0pPOBbSl OKPYKAIOIIUX JIFOAEH,
coOMoIeHHsT 30pOBOTO  O0pa3a KU3HHU, HOPM
IPaMOTHOTO  TIOBEACHUS B OKPY’KaIOIIEH
MIPUPOJHON cpejie; MOHUMaHue HEO0OXOAMMOCTH
WCIOJIb30BaHUsl  JIOCTHKCHHUH  COBPEMEHHOMU




OuoNoruK U OMOTEXHOJOTUH ISl PAllHOHATBHOTO
MIPUPOIOTIOIH30BAHMS

IIK 2.3. Kontponuposats
cOO0JII0/ICHHE IEPCOHATIOM
TpeOOoBaHUI OXpaHbI Tpy/a,
MPOMBIIIICHHOH U
MOKapHO OE30MacCHOCTH

- aKTUBHOE HENIPUATUE JEUCTBUM, TPUHOCALLUX BPEIl OKPYKAOIIECH
cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMIPHUSITHBIE SKOJIOTUIECKIE
MIOCJIEICTBUS IIPEANIPUHUMAEMBIX I€UCTBUM, IPEJOTBPALLATD UX;

- pacCLIMPEHUE ONBITA AEATEIBHOCTH SKOJIOTMYECKOU
HANpaBJIEHHOCTH;

- chopMHPOBAaHHOCThL YMEHUS  MPUMEHSATH
MOJy4YEHHBIE 3HAHUS IS 00BACHEHUS
OMOJIOTMYECKUX TPOIECCOB U SIBICHUU, IS
MIPUHSATHUSA MPAKTUYECKUX peleHuit B
IIOBCEIHEBHON JKM3HH C LENBI0O OOeCHEeUYEHU
0€30MacHOCTH CBOETO 3JI0POBbSI M 3JI0POBbBS
OKPYIKaIOIIUX JIFOJICH




1.3. IlpumeHeHne 3J1€KTPOHHOIO0 O0Oy4YeHUS M TEXHOJOTHMH IUCTAHIMOHHOIO
oOpa3zoBaHusi

Peanuzamnus conpepkaHus MporpaMMbl BO3MOXKHA C NMPUMEHEHHEM DJICKTPOHHOIO
OoOy4eHHMS M TEXHOJIOTHM IUCTAHIIMOHHOTO O0pa30BaHUs, OTKPHITHIX 00pa30BaTEIbHBIX

PECYpPCOB.

1.4. Peasnm3anms coaepskaHusi mporpamMmael s ooyyaromuxcsa ¢ OB3

Peanuzauus conepkanus oOpa3oBaTesbHOM MPOrpaMMbl U KOHTPOJIb PE3YJIbTaTOB
€e OCBOCHHUS JUIsI OOY4YaroUIUXCS C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS U
WHBAJUIOB OPraHu3yeTcs C Y4YeTOM OCOOCHHOCTEH HX NCUXO(PHU3UYECKOrO pPa3BUTHUA,
WHIMBUYaJIbHBIX BO3MOKHOCTEH U COCTOSIHUSA 3/10POBbSI.



2. CTPYKTYPA U COAEP/KAHUE
OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUILIVHBI

2.1. O0bem o00meoOpa3oBaTeJbHON Y4eOHOH MUCHUMIUIMHBI W BHAbI Y4eOHOH
HArpy3KH

Bup yueOHoii padoThl Oovem uacos

Oo0pa3oBaTteibHasi Harpy3Ka (Bcero) 60
CamocrosiTesibHasE padora 0
Y4yeOHasi HATPY3Ka BO B3aUMOIEHCTBUM ¢ NpenoaaBarTesieM (Bcero) 72
B TOM YHCJIE:

J1a00PaTOPHBIC 3aHATHS 1

MPAKTHICCKUEC 3aHATHUS 19

IIpodeccroHaaTbHO OPUECHTUPOBAHHOE COJIEPIKAHKE 12
B TOM YHUCIIE:
TEOPETHUECKOE 00yUeHHE 4
MPaKTHYECKOe 00yUeHHUE 8
CamocrosiTenpHast paboTta oOydaronierocs 0
B TOM YHCJIE: 0
camocTosiTelibHas padoTa HaJl MHIMBUYaJIbHBIM IPOEKTOM
Koncynpranuun 0
Umoeosas ammecmayusi 6 hopme ougppepenuyuposannozo 3auema




2.2. TemaTudeckuii mjiaH u coaep:xkanmne aucuuiinabl «kbBUOJIOT' U5

Haumenoeanue pazoenoe | Cooeprcanue yueonozo mamepuana (0cHognoe u npogheccuoHaIbHO-0OpUEeHMUPOGAHHOE), Oovem Koowt
u mem Jlabopamopusle u npaKmuiecKue 3aHAmus, NPUKIAOHON MOOY/1b (NpU HATUYUL) uacoe dopmupye
MbIX
KomnemeH
uuil
1 2 3 4
Pa3nes 1. Buosnorus kak Hayka. 2KuBble cucTeMbl M MX OPraHu3auus
Tema 1.1. OcHoOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHuaJia 2 OK 02
buonorus buonorus — Hayka o xuBoii npupoje. CBsizu OHOJIOTHU ¢ OOIECTBEHHBIMH, TEXHUYECKHUMHU U
B cucTeMe Hayk. O0was | mpyrumm ecTecTBEHHBEIMH HayKamu, (uaocodueii, peaurneii, STHKOH, ICTETHKOH M TIPABOM.
XapaKTCPUCTHKA KU3HH Pone Ouonornu B (OpMHUPOBAHMM COBPEMEHHOM HayuHOW KapTHHblI Mupa. CHcrema
OHMOJIOTMYECKHUX HayK.
MeTtoapl MO3HAHUS >KUBOM NpHpoIbl (HaOdIOAEHUE, SKCIEPUMEHT, ONMHUCAHHE, HW3MEpEHUeE,
KJIacCU(PUKALNSI, MOJEITHUPOBAHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).
JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ouonoruu. OTIUYME KUBBIX CHCTEM
OT HeopraHuueckoi npupo/sl. CBONCTBAa OUOCUCTEM U UX pa3HOOOpasHe.
YpoBHU OpraHHu3aui OMOCHCTEM: MOJIEKYJISIPHO-T€HETHUECKHM, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYIALUOHHO-BUOBOM, SKOCUCTEMHBIN (OMOT€0IEHOTUYECKHUTA),
OrocQepHBIN.
B Tom unciie npakTHYECKUX 3aHATHH 0
Pa3znen 2. XuMu4yeckuii COCTAB U CTPOEHHE KJIETKHU 8 OK 01,
Tema 2.1. OcHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia OK 02,
XHUMHUYCCKHA COCTaB XUMHUYECKUN COCTAB KJIETKU. XUMHYECKHUE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTBI. 2 OK 04
KieTkn. Bona Bona u munepanbhbie BemiectBa. OyHKIMK BOJIbI 1 MUHEPAJIbHBIX BEIIECTB B KIJIETKE.
1 MUHCPATBHBIC BEINCCTBA. | o nepkaHne OCMOTHYECKOT0 OajlaHca.
B ToM 4nciie NpAKTHYECKUX 3aAHATHI
[IpakTuueckoe 3anarue Ne 1 «buonoruueckas pojab MUHEpPaIbHBIX BEIIECTB B 00€CIICUEHNUN 1
KHU3HEIESITeIbHOCTH OPraHU3MOB, MPOSIBJICHUS AricOaTaHCca MUHEPAJIBHBIX JIEMEHTOBY.
Tema 2.2. OcHoOBHOE coepkaHue Y4eOHOr0 MaTepHuaJia 3
buosiornyecku BakHbIC benku. CoctaB u cTpoeHHe OCIKOB. AMHMHOKHCIOTH — MOHOMEpHI OenkoB. Hesamenumelie u | 2

XUMHNYCCKHUEC COCANHCHUA

3aMEHHMMbIE AMHUHOKHUCIOTBI. AMUHOKHCJIOTHBIM COCTaB. YPOBHH CTPYKTYpPHl OCIKOBOM




MOJIEKYJIbl (TIepBUYHAS, BTOpUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buomornmueckue QyHkimu OenkoB. DepMEeHTHI — OHOJIOTHYECKHE
karanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas CHenupUIHOCTb.
KodepmenTtsl. Buramunbl. OTiauanst pepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTOPOB.
VYraeBoasl: MOHOcaxapuabl (IJIIOKO3a, pubo3a W jae30kcupubo3a), aucaxapuisl (caxaposa,
JIaKTO3a) W ToJMcaxapuabl (Kpaxmayi, TJIUKOTeH, IeJUTi0NI03a). buomornueckune ¢GyHKIMHA
yraeBonoB. Jlumuael:  Tpuraunepuasl,  dochomunuabl, crepounsl. [uapoduisHO-
ruapodoOHbIe cBolcTBA. bronornueckune GpyHkiuu mununoB. CpaBHEHHE yTIIEBOJOB, OEIKOB
U JIMNIAJ0B Kak UCTOYHUKOB 3Hepruu. Hyxiennossle kucnotsl: JJHK n PHK. Hykneoruast —
MOHOMEPHI HYKJIeMHOBBIX KuCI0T. Ctpoenue u Gynkiuu JIHK. Ctpoenne u ¢pynkuun PHK.
AT®: ctpoenue u HYHKIHH.

B ToM unciie 1a00PATOPHBIX 3aHATHH

JlaboparopHast pabota Ne 1 OnpenencHue HATHIUS KpaxMasa B IMPOIYKTaX MATAHUS).

Tema 2.3. OcHOBHOE cojiep:KaHue Y4eOHOIr0 MaTepuaja OK 01,
CtpyKTypHO- Huronorus — Hayka o kietke. KnetouHas Teopusi — mpumep B3aUMOACHCTBUS UAeH U (HakToB OK 02
(GyHKIMOHATBHAS B HAYYHOM MO3HAHUHU. METOIbI H3yUEHHUSI KICTKHU.
OpraHu3aLMs KIETOK Krnerka kak nenoctHas kuBas cucrteMa. OOmIue MpPU3HAKH KIETOK: 3aMKHYyTas Hapy>KHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelka.
Tumel  KJIETOK: 9JyKapuoTHdeckas U mpokapuoTudeckas. (OCOOEHHOCTH  CTpPOCHUs
npokapuoTuueckoir kieTku. Kiierounass crenka Oakrtepuii. CTpoeHHE 3YKapHOTHYECKOU
kieTkd. OCHOBHBIC OTJIMYUSI PACTUTEIHHOU, KUBOTHON W rpuOHON KieTku. [loBepXxHOCTHBIE
CTPYKTYPBHl KJIETOK— KJIETOYHAs CTEHKA, TIUKOKWIMKC, uXx GyHkuud. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA U (DYHKIIHH.
Huronnazma u ee opranouasl. OmHomMeMOpaHHbIe opraHouasl kieTku: OIIC, ammapar
lonpmxu, nuzocoMmbl. IlomyaBTOHOMHBIE OpPraHOMABI KIETKH: MUTOXOHAPUM, IJIACTUIBL.
[IpoucxoxaeHne MHUTOXOHAPUN W TutacTua. Bunel miactun. HememOpanHbIE OpraHOMIBI
KJIETKUA: pPUOOCOMBI, KJICTOYHBIA WEHTP, UEHTPUONU, PECHUYKH, KIryTHKU. DyHKIUU
OpPraHoUJIOB KJIETKU. BKiroueHus.
SAnpo — perynsTopHslii 1eHTp kieTku. CTpoeHue sapa: sigepHas 000JOYKa, KapuoIula3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BELIECTB B KJIETKE.
Pasznen 3. ZKu3HenesTeIbHOCTD KIETKH
Tema 3.1. OcCHOBHOe€ co/iep:KaHue Y4eOHOr0 MaTepuaJa OK 01
OO0OMeH BelecTB OOMeH BemiecTB, WM METa00IM3M. ACCUMWISIIHS (TUTACTUYCCKHA OOMEH) M JUCCHUMHUIISIIUS OK 02,
U IIPEBPAIlCHUE DHEPTUU | (SHEPTeTHYECKUH OOMEH) — JBE€ CTOPOHBI €IMHOIO Tpoliecca mMeTabonau3ma. Posb 3aK0oHOB OK 04

B KJICTKEC




COXpPAaHCHUA BCIICCTBA W OHCPIrUHM B IMMOHHMMAHUU MeTaGOHI/ISMa. Tuner O6MeHa BCIIICCTB:
aBTOTpo(HBIH U reTeporpodHbii. Pons (pepMeHTOB B 0OMEHE BemIECTB W MpEBpalleHUU
sHepruu B KkieTtke. DorocuHTe3. CBeroBas u TeMHOBas (a3el (orocuHTe’a. Peakuuu
dbotocunTe3a. DpdexkTuBHOCTH GoTocHHTE3a. 3HaUYeHHE (HOTOCHHTE3a IS JKU3HU Ha 3emile.
Bnusinue ycnoBmii cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI TOBBIIICHHSI €r0 MPOJYKTUBHOCTU Yy
KYJbTYPHBIX  pacTeHUH. XEMOCHHTE3. XEMOCHHTE3HMpyIolue OaKTepuu. 3HaueHUe
XEMOCHHTE3a IJId ) KU3HU Ha 3eMite.

OHeprerudeckuil oOMeH B KjeTke. PaciienyieHue BelecTB, BbIICICHUE U aKKyMYJUPOBaHUE
SHEPTUHM B KJETKE. DTambl dHEpreTudeckoro oOMena. ['nmmkonus. BpokeHune u ero BHUIBI.
Kucnoponnoe oxucienue, uiu kierouyHoe apixaHue. OkuciautenbHoe (ocPopuIMpoBaHUE.
Db PEKTUBHOCTH YHEPreTHUYECKOT0 0OMEHA.

Tema 3.2.
Buocunres Oenka

OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJa

Peakunmm wmatpuunoro cuHre3a. ['enermueckass wuHpopmamms u JHK. Peamuzamnms
TeHEeTHYECKOW nH(popMamu B KieTke. ['eHeTHUecKuil KoJ 1 ero cBoicTBa. TpaHCKPHUIIIINS —
Mmatpuunblid cuate3 PHK. Tpancnsus — OnocunTes Oenka. Jransl TpaHcisiun. Koguposanue
aMUHOKHCIIOT. Pojib prbocom B OMOCHHTE3E OelIKa.

OK 02

B ToMm umncie MPAKTHICCKHUX 3aHATHII

[Ipaktuueckoe 3anstre Ne 2 «PemenHue 3agad Ha ONpeleseHUE MOCIEA0BATEIILHOCTH
HYKJICOTHJIOBY.

Tema 3.3.
Bupycsr

OcHOBHOE€ COACPKAHUC yqeﬁﬂoro MaTcpHaJia

Hexknerounsle gopmbl xu3Hu — Bupycsl. Mctopus otkpbitus BupycoB (. W. ViBaHOBCKMIA).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO LMKJa BUpYycoB. bakrepunodaru. bonesnu pacrenuid,
KUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nummyHnonedunura yenosexka (BUY) —
Bo30yutTenb CIIM/Ia. ITpodunakTika pacipoCcTpaHSHHs BUPYCHBIX 3a00JICBaHUM.

Pa3nen 4. PazMHoKeHHe M HHIMBHAYAJIbHOE Pa3BUTHE OPTAHM3MOB

Tema 4.1.
JKU3HEHHBINA IUKIT KIETKA

OcHoBHOE CoACpKaHuC yqeﬁﬂoro MaTepuaJjia

~

KiteTounsIii UK, WU )KM3HEHHBIN 1TUKI KieTku. MHTepdaza u muto3. [Ipomeccsr,
npoTtekaromue B uHTepdase. Permmkanus — peakius marpudHoro cuaTe3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuOTHI. J[UTIJIOMIHBIN U TaITIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuel. [{luTonornyeckue OCHOBBI Pa3MHOKEHUS M MHIMBUYyaTbHOTO Pa3BUTHUS
opranu3MmoB. /lenenue knetku — muto3. Craguu muto3a. IIpoueccsl, npoucxoasiye Ha
Pa3HBIX CTaAUAX MUTO3a. buonornueckuii cmpicn muto3a. [IporpamMmmupyemast rubenb KIeTKH
— anonTo3.

OK 01,
OK 02,
OK 04

Tema 4.2.

OcHOBHOE cojJiep;KaHne Y4eOHOr0 MaTepuaJia

OK 01,




@opMbl pa3MHOXKEHHUS
OpraHu3MOB

@opMBI Pa3MHOKEHUSI OPTaHU3MOB: OECIONoe M IMOJIOBOE. BUbI Oecronoro pa3MHOKEHUS:
JieJIeHre Ha/BOEe M MOYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUe, BETETATUBHOE
pa3mHokeHue. IckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAUEHHUE /1JIs1 CEJIEKIIUH.
ITonoBoe pa3MHOXKEHHE, ero OTIaNuus oT Oecnosoro. Meiio3. Ctaauu meiiosa. IIpoueccsl,
MPOUCXOAsIIME Ha cTausax Mero3a. [loBegenue xpomocom B Meiio3ze. KpoccuHrosep.
buonorudeckuii CMbICT U 3HAYeHHE Meio3a. ['ameTorenes — mporecc 00pa30BaHuUs MOJIOBBIX
KJICTOK Y KMBOTHBIX. ITonoBEle Keje3bl: CEMCHHUKHU U SUIHUKH. O6pa30BaHI/IC " pa3BUTHC
TOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIHIEKIIeTKa) — CIEpMaTOreHe3 U OOTEHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK B criepMaTo3ou10B. OmiogoTBopenue. [lapreHorenes.

OK 02,
OK 04

Tema 4.3.
NunuBuyansHOE pa3BUTHE
OpPraHu3MOB

OcHOBHOE€ COACPKAHUC yqeﬁﬂoro MaTcpHuaJa

WnpuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpUOHANbHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOPHOHAILHOTO PAa3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHWE, TacTPyJILus,
opranorene3. IloctamOpuonanbHOe pa3BuTHE. THIBI MOCTIMOPUOHATIBHOTO PAa3BUTHA:
npsiMoe, HemnpsiMoe (JTMYMHOYHOE). BimsiHMe cpeapl Ha pa3BUTHE OPTraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u paszButue pacteHuid. OHTOreHe3
I[BETKOBOTO PACTCHHUSI: JIBOWHOE OIUIOJAOTBOPEHHE, CTPOSHHE CEMEHHU, CTAIMH PA3BUTHSL.

OK 01,
OK 02,
OK 04

B ToM uncsie MpaKTHUYECKUX 3aHATHI

[Ipaktrueckoe 3ansatue No 3 «MH(pexkmoHHbIE 3a00JI€BaHKMS W AMUIAECMHUU B HCTOPUU
YeJI0BEUECTBAY.
[IpakTrueckoe 3ansaTue Ne 4 « BakimHanus kak npodrIaKTHKa HHPEKIIMOHHBIX 3a00JICBaHUIA

Paszgen S. HacjieACTBEHHOCTh M H3MEHYHMBOCTh OPraHM3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCIIeIOBaHHS

OcHOBHOE cojiep:KaHne YYeOHOT0 MaTepuaJia

[Ipenmer u 3amauu reHeTukd. Poib muronoruu U SMOPUOJIOTUM B CTAHOBJIEHUU T'€HETUKH.
Bxiag poccuiickux W 3apyO€KHBIX YUY€HBIX B pa3BUTHE TE€HETHKH. MeTOJbl TEeHETHKH
(rubpugonornyeckuii,  LUTOTEHETUYECKUH,  MOJIEKYJIspHO-TeHeTndyeckuil).  OCHOBHbIE
TFEeHETUYECKUE TIOHATHS. | 'eHeTnuecKkasi CUMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEIIMBaHHM.
3aKOHOMEPHOCTH HaClleZIOBAaHUsI IPU3HAKOB, ycTaHOBJIeHHbIE I'. Menaenem. Monorubpuanoe
CKpelIrBaHue. 3aKOH eMHO00pasus THOpUI0B epBoro nokojaeHus. Ilpasuio
JOMHUHHPOBaHMS. 3aKOH paclleIUIEHHs] TPU3HAKOB. I nnores3a unctotsl ramer. [lonHoe u
HETOJHOE TOMUHUpOBaHKe. J{urndpuaHoe ckpermuyBanue. 3aKOH He3aBUCHUMOTO
HaclleZIOBaHMs MPU3HAKOB. LluToreHeTnyeckne OCHOBBI AUTHOPHIHOTO CKPEIIUBAHMS.
AHanusupyroliee ckpenuBanue. Fcnonb3oBaHue aHaIU3UPYIOLIETO CKPEIIMBaHUS AJIs
OTIpe/IeJICHUSI TEHOTUIIA OCOOH.

OK 01,
OK 02,
OK 04

B ToM YucJie NpakTHYeCKUX 3aHATHH




[IpakTrnueckoe 3ansitue Ne 5 Pemienue 3aau Ha onpeneseHUe BEPOSITHOCTA BO3ZHHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB TMPU MOHO-, [U-, MOJUTHOPHUIHOM U AaHAIU3UPYIOIIEM
CKpPEIMBAaHUH, COCTABJIEHUE T€HOTUIIMYECKUX CXEM CKpPELIMBAHUs

OcHOBHOE€ CoaCpKaAHUEC yqeﬁﬂoro MarTepuaJjia

Tema 5.2.
CreruieHHOe HaCIEIOBaHNE
MIPU3HAKOB

CuenuieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana no cuerieHHOMy Hacjel0BaHUIO
reHoB. HapyuieHue cuernieHus reHoB B pe3yjbTaTe KpPOCCHUHIOBEpa. XPOMOCOMHAs TEOpus
HacJIeZICTBEHHOCTH. [ 'eHeTHuecKkue KapThl.

I'eneTnka nosia. XpoMOCOMHOE OIpe/ieNieHHe Moj1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbIe U reTeporaMeTHbIE OpraHn3Mbl. HacnenoBanne npu3HaKoB, CLEIIIEHHBIX C
10JIOM.

OK 01,
OK 02,
OK 07

B ToM unciie NpaKTHYECKUX 3aHATHI

IIpakTnueckoe 3anstue Ne 6 Pemenue 3agad Ha OnpeneleHUe BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX NIPU3HAKOB MPH CLEIJICHHOM HaclIeZIOBAaHUM, COCTABIECHHE T€HOTUITNYECKUX
CXEM CKpEIIMBAHMSI.

Tema 5.3.
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH

OcHOBHOe coiep:KaHue Y4eOHOIr0 MaTepuaJja

N3menunBoCcTh. Buibl M3MEHYMBOCTH: HEHACIEICTBEHHAs] U HacleACTBEeHHasd. Poiib cpenbl B
HEHACJIEJICTBEHHON WM3MEHUYMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIMOHHON W3MEHUYHUBOCTH.
BapuanvoHHbIN psg ¥ BapuannoHHas kpusast. Hopma peakunu npusnaka. KonnyecTBeHHbIE U
KavyeCTBEHHBIC MMPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.
HacnencrBeHHas, WM T'€HOTUIIMYCCKas HM3MCHYMBOCTE. KoMOMHATHBHAsS H3MEHUYHBOCTD.
Meiio3 W TOJIOBOM TMpollecC — OCHOBa KOMOMHATHMBHOM W3MEHUYMBOCTH. MyTalmoHHas
M3MEHUYUBOCTh. Kiaccudukanus MyTanuii: T€HHBIE, XPOMOCOMHBIC, T€HOMHBIe. YacTtoTra U
MPUYUHBI MyTaluid. MyTareHHble (DaKTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICICTBEHHON
n3meHuuBoctu H. M. BaBunosa.

~

B ToM umnciie npaKTHYeCKUX 3aHSITHI

[Ipaktnueckoe 3anaTne Ne 7 PenieHue 3amad Ha ONpPEEIICHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeZICTBEHHBIX MPU3HAKOB NPH PA3IMYHBIX THUIAX B3aWMOJICHCTBUS TE€HOB, COCTABIICHHE
TeHOTUIIMYECKUX CXEM CKpELIBaHMUsI.

Tema 5.4.
I'eneTuka uenoBeka

OcHOBHOE cojiep;KaHne YYeOHOT0 MaTepuaJia

T'enetuka uyenoBeka. KapI/IOTI/IH yeigoBeka. (OCHOBHBIE METOAbI TCHCTHUKU YCIOBCKA.
TCHEAJIOTMYCCKHIA, OJU3HCIOBbIA, IMTOTCHETHYCCKHH, OMOXUMHUYECKUN, MOJICKYJISIPHO-
reHetndeckuii. COBpEeMEHHOE OMNpee/ieHHe T'eHOTHUIA: MOJHOTEHOMHOE CEKBEHHPOBaHHE,
TCHOTHITMPOBaHKe, B ToM uucie ¢ nomomsio [11[P-anamu3a. HacnencrBennbie 3a0o0eBaHus
JeJ0BeKa: TeHHble 0oJe3HM, OOJIe3HM C HACIEJCTBEHHOW MPEApaciooKEeHHOCTHIO,




XpoMocoMHbIe Oone3nu. Comaruueckue W reHepaTHBHbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIBI 310pOBOro 00pa3a JKU3HU, TMarHOCTUKHU, MPO(YUIAKTUKY U JI€YEHHUS TeHETHYECKUX
Oone3nell. MeauKO-TeHeTHYECKOe KOHCYJIbTUPOBAaHHE. 3HAUCHWE MEIUIIMHCKONH T'eHETHKH B
IIPEJOTBPALCHUN U JICYEHUN TeHETHYECKHUX 3a00JIeBaHUI YeoBeKa.

B ToMm 4ncie NMPAKTHYCCKHUX 3aHATHIl

HpaKTI/I‘leCKOG 3aasaTHe Ne 8 «CocTaBiieHre W aHaIn3 POAOCIOBHBIX YCJIIOBCKA).

~

Pa3neJ 6. DBoIOIHOHHAA OMOJIOTHS

N

Tema 6.1.
OBOJIIOLMOHHAS TEOPUS U
€e MeCTo
B OHOJI0TUN

OcHOBHOE cojiep:KaHne YYeOHOT0 MaTepuaJia

[IpeanochlIku BOZHUKHOBEHUS SBOJIOIIMOHHON TEOPUH. DBOJIIOIIMOHHAS TEOPHsI U €€ MECTO B
Ouonorun. BiusHue HBOMIONMOHHONW TEOPUU HA pa3BUTHE OWOJIOTHU M JIPYTUX HayK.
CBuzetenbcTBa HBOMIONKHU. [lameoHTOIOTHYECKHE: TTOCIIEIOBATEILHOCTh MOSIBJICHUSI BUIOB B
MAJCOHTOJIOTUYECKOM JIETOMHCH, TepexoaHblie ¢opMbl. buoreorpaduueckue: CXOACTBO U
paznuuue payH u (HIop MATEPUKOB U OCTPOBOB. DMOPHUOJIOTHIECKHE: CXOACTBA U PA3THUUS
SMOpPHUOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, pYyANMEHTapHBICE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKUE:
CXOACTBO MEXaHM3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0ONMYECKHX MyTell y Bcex
YKUBBIX OPTAaHU3MOB.

OpomonronHas Teopust Y. Jlapuna. [Ipeanocsuiky BO3HUKHOBEHUS JapBUHU3MA. J[BIOKy1ue
CHJIBI 9BOJIONMH BUIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOKEHHE TMPU OTPAHHUYCHHOCTH
pecypcoB, HeompeaenéHHas W3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBAHUE, €CTECTBEHHBIH
0TOOD).

Tema 6.2.
MukposBonronus

OcHOBHoOE cojiep;KkaHne Y4eOHOro MaTepuaJia

Cunrernueckas Teopus sBomonnu (CTD) m e€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOJIOIHS.
[Momynsiius Kak eIMHMIIA BUAA U SBOJIOLIHUH.

JBuxyuie cuibl (hakTopbl)3BOIIONUHN BUIOB B IpUpoie. MyTallMOHHBIH npoliecc u
KOMOMHATHBHASI ©3MEHUMUBOCTH. [lonynsIinoHHbIE BOJTHBI U Apeiid renoB. M3omsanus u
Murpaius. EctecTBeHHBIN 0TOOp — HAMPaBISIONINI (akTop 3BOIOIHH. DOPMBI
€CTeCTBEHHOT0 0TOO0pa. [Iprucrnoco6ieHHOCTh OPraHU3MOB KaK Pe3yiabTaT 3BONOLUH.
[Ipumeps! npucnocobaeHuid y opraau3MoB. ApoMoph03bl U uanoaganTanuu. Bun u
BuzooOpazoBanue. Kpurepuu Buga. OcHOBHBIE ()OPMBI BUI000pa30BaHMs: reorpapuueckoe,
9KOJIOTHYECKOE.

Tema 6.3. Makpo3BoJTIOLIHS

OcHOBHoOE cojiep;KaHne Y4eOHOr0 MaTepuaJia

MakposBomtonys. @opMbl IBOTIOIUHN: (DUIIETHYECKAs], TUBEPreHTHAs, KOHBEPIeHTHAs,
napajuieabHas. HeoOpaTuMoCTh 3BOIOIUH.

B ToM umnciie npaKTHYeCKUX 3aHITHI

OK 01,
OK 02,
OK 04




[Mpaktuueckoe 3anatue Ne 9 «OmnucaHue MPUCTIOCOONIEHHOCTH OpraHM3Ma H e
OTHOCHUTEJILHOTO XapaKTepay.

Pa3nen 7. Bo3HHKHOBEeHHE M Pa3BUTHE KM3HU HA 3emuie

)

Tema 7.1.

3apoxaeHue
Y Pa3BHUTHUE KU3HU

OcHOBHOe cofiep:KaHue Y4eOHOIr0 MaTepuaja

JloHayuyHble TPENCTABICHUS O 3apOXIACHUM >KU3HU. HaydHble TUMOTEe3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: abuoreHe3 W maHcmepMus. XUMHUYECKas HBOMIOLMA. AOMOTEHHBIN CHUHTE3
OPTraHWYECKUX BEIIECTB W3 HEOPraHWYECKUX. OKCICPUMEHTAIbHOE TMOATBEPKICHUE
XUMHUYECKON HBoJrolnu. HavanbHble srtanel Ononorndeckoil ssomrouuu. ['mmoresza PHK-
mupa. DopMupoBaHHE MEMOpPAaHHBIX CTPYKTYp W BO3HHKHOBEHHE NPOTOKICTKH. [lepBhie
KJIETKHU U UX 3BOIIOLUA. POPMHUPOBAHHE OCHOBHBIX I'PYIIT )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emie no spam u nepuoaam. Karapxeit. Apxeickasi 1 mpoTepo3oncKas
apsl. [Taneo3oiickas 3pa u e€ nepuoabl: KeMOPUNCKHA, OPJIOBUKCKUN, CHITYpPUNCKHIA,
JIEBOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKHANA. Me3030cKast apa U €€ MepruoIbl: TPUACOBBIN,
OpcKuii, MesioBoil. KaiftHo3oiickasi apa 1 €€ nepuobl: NajieoreHOBbIN, HEOT€HOBBIM,
AHTPOINOT€HOBBIM.

Tema 7.2.
Cucrtema OpraHu4ecKoro
mupa. [Ipoucxoxnenue
YeJIOBEKa — AaHTPOIIOTCHE3

OcHOBHOE€ COACPKAHUC y‘l66HOF0 MaTcpHuaJia

Cucrema OpraHm4eckoro Mupa Kak OTpa)keHHEe 3BOJOLUH. OCHOBHBIE CHUCTEMATHUYECKHE
IpynIbl OpraHU3MOB. XapaKTepUCTHKAa KJIMMaTa M TE0JIOrMYecKHX mporeccoB. OCHOBHbIE
9TaIbl BOJIIOLIUU PACTHTEIBHOTO M KUBOTHOTO MUpPa. ApoMop(o3bl y pacTeHUH U )KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

DBOJIONMS YeIoBeKa. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 IpOUCX0XKIEHUN
yenroBeka. Metosl n3ydeHus antponoresnesa. CXxonCcTBa U pa3iauydns 4EJIOBEKA U )KUBOTHBIX.
Cuctematudeckoe MoJjio’keHue yenoBeka. J(puxkyuie cuibl (hakTopbl) aHTPOIOreHe3a.
HacneactBenHast ©3MEHYMBOCTb U €CTeCTBEHHbII 0TOOp. OO0IIeCTBEHHBII 00pa3 )KU3HH,
U3rOTOBJIEHUE OPYAUN TpyJa, MBIIIJIEHUE, PEYb.

Tema 7.3.
OCHOBHEIE CTaaNHU
SBOJIIOIIAH YEI0BEKA

OcHoBHOE cojiep:KaHue YUeOHOI0 MaTepuaa

OcCHOBHBIE CTaZIUM W BETBU DBOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YEIOBEK YMEIbIH,
UYenosek mnpsaMoxomsamui, YemoBek HeaHACPTAIbCKUM, UeI0BEK pa3syMHBII COBPEMEHHOI'O
tuna. Haxoakn MCKomaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHUS, 00JacTh pacHpOCTpaHEHUs,
00BEM roJI0BHOTO MO3Ta, 00pa3 XKHU3HU, OPYIUsL.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACKl: €BPOIICOUIHAS (€Bpa3uiicKas), Herpo-
aBCTpaJIONIHas (3KBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). YepTsl
IIPUCIIOCOOIEHHOCTH NPEACTABUTENEH YeIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBAHHUS.

OK 01,
OK 02,
OK 04




EnmnacTBO yenoBeueckux pac. Kpuruka pacusma.

B ToM 4nciie NpaKTHYECKUX 3aHATHIA

[Ipaktuyeckoe 3anarue Ne 10 «IIpucmocoOIeHHOCTh YeIOoBEeKa K pa3HbIM YCIIOBHSIM CpEIbI.
Bausiaue reorpaduueckoii cpeabl Ha MOPGOIOTHIO U (PU3UOJIOTHIO YEIOBEKaY.

Pazgen 8. Opranusmel ¥ OKpy:KaIIas cpena

Tema 8.1. OcHOBHOe cofiepKaHMe Y4eOHOIr0 MaTepuaJja
Okonorus DKOoJ0Trus KaK HayKa. 3a7auu ¥ pa3zienbl IKOJOTUU. MeToabl 3KOJIOTHYECKUX UCCIIEI0BaHUI. OK 01,
Kak Hayka. Cpelpl )KU3HHU. | DKOJIOTHUECKOE MUPOBO33PEHHE COBPEMEHHOTO YesioBeka. Cpeibl 0OOMTaHUSI OPraHU3MOB: OK 02,
Okonornyeckue hakTopsl BOJIHAs, HA3€MHO-BO3/yIIHAs, [IOYBEHHAs, BHYyTPHOPTaHU3MEHHAs. DKOJIOTHYECKUEe (PaKTOPHI. OK 04,
Krnaccudukanus skonornyeckux GakTopoB: abUOTHUECKHE, OMOTHYECKHE U aHTPOIOTEHHBIE. OK 07
JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (DAaKTOPHI: CBET,
TeMIeparypa, BiaxkHocTb. @oronepuoausm. [IpucnocobieHuss opraHu3MoB K JIEHCTBUIO
abuotnyeckux paxTopoB. buongornueckue purmel. buotnyeckue pakropsl. Buabl
OMOTUYECKUX B3aMMOJCHCTBHI: KOHKYPEHIMS, XUIIHUYeCTBO. [lapasutusm, MyTyanusm,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HAXJI€OHMUYECTBO), aMEHCAIM3M, HEHTpain3M. 3HaUeHUE
OMOTHMYECKUX B3aMMOJECHCTBHM ISl CYIIECTBOBAHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
Tema 8.2. OcHoBHOE co/iep:KaHue Y4eOHOI0 MaTepuaa
DKOJIOrH4ecKue DKOJOTHYECKHE XapaKTepUCTUKU Nomyasiiui. OCHOBHbIE TIOKa3aTeNN MOMYJISIIIUN:
XapaKTEPUCTUKU YHUCJIEHHOCTD, INIOTHOCTh, POK/1aEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLus. J\uHaMuKa
MOMYJISIUN YHCJIEHHOCTH MOMYJISIIUY U €€ peryJssius
B ToM 4unciie MPaKTHYeCKUX 3aHATHH
IIpaktuueckoe 3aHsaTue Ne 11 «[loacd€T maoTHOCTH NONMYJISIUNA pa3HBIX BUAOB PACTCHHIN.
Pa3nes 9. Coo0mecTBa M 3K0JOTH4YeCKHE CHCTEMbI
Tema 9.1. OcHoBHOE cojiep:KaHue YUeOHOIr0 MaTepuaa
CooOmiecTBa opranu3moB, | CooO1iecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas, IPOCTPAHCTBEHHAS, OK 01,
9KOCHUCTEMBI Tpoduueckas (nuieBas). Buapl-nomuHaHThl. CBS3HM B OMOIIEHO3E. OK 02,
DKoJIOTHYECKue CUCTEMBI (3KocucTeMbl). [lonsTHe 00 3KOCHUCTEME U OHOTEOTICHO3E. OK 04,
@DYHKIMOHAIbHBIE KOMIIOHEHTBI YKOCUCTEMBI: IIPOAYLEHTHI, KOHCYMEHTBI, PEYLIEHTHI. OK 07,
KpyroBopoT BeliecTB 1 MOTOK 3HEPTUU B SKocucTeMe. Tpoduueckue (MUIIeBbI€) YPOBHU K 2.3
skocuctemsl. [Iumesslie nenu u cet. OCHOBHBIE TOKA3aTENIN SKOCUCTEMBI: OoMacca,
MPOYKIHS. DKOJIOTUYECKUE TUPAMUbL: TPOAYKIIMH, YUCIEHHOCTH, Ornomacchl. CBOMCTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYJISIIMS, pazBuTue. CyKIeCCHs.
Tema 9.2. OcHoOBHOE cojiep:KaHue YUeOHOIr0 MaTepuaa




IIpupoaHbIE S5KOCUCTEMBI

IIpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI pPEK U 03€p. OKOCHUCTEMAa XBOMHOIO WU
HIUPOKOJIIMCTBEHHOTO jeca. AHTpOTNOreHHbIE HKOCUCTEMBI. ATpPO3KOCHUCTEMBI.
VYp6oskocucrembl. buonorndeckoe M XO3MHCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM H
ypboskocucteM. buopazHooOpazue kak ¢akTop YCTOHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOr0 pa3HOOOpa3us Ha 3emiie.

Tema 9.3. OcHOBHOe cofiep:KaHue Y4eOHOIr0 MaTepHuaJja
buocdepa — Yuenne B. U. Bepranckoro o 6uochepe. ['panuiisl, coctaB u cTpykrypa omochepst. XKusoe 1
rio0anbHas BemecTBo U ero GyHkiuu. OcodeHHOCTH Orocdephl Kak rio00aaTbHON YKOCUCTEMBI.
AKOCHCTEMA 3eMITU JlnHammuueckoe paBHOBeCUE B 0OpaTHas cBs3b B Onochepe. KpyroBopoTs! BelecTs u
OMOTeOXMMHYECKHUE ITUKITBI JIEMEHTOB (yriepo/a, a30Ta). 30HAIBHOCTh OHOChEPHI.
OcCHOBHBIC OMOMBI CYIIIH.
Tema 9.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CoJiep:KaHNe (coaep:KaHHe NPUKJIATHOIo Moayas) | 3
Biusanue antpororenHsix | YenoBeuecTBo B Onocdepe 3eMin. AHTPOIOTeHHBIE M3MeHeHHs B Ounocdepe. I'mobdanpubie | 1
dakTopoB Ha Ouochepy skosnornueckue mnpobiembl. CocyiiecTBOBaHME TpHUpOAbl U dYenoBedecTBa. CoxpaHeHUe
OnopazHoOOpa3usi Kak OCHOBAa ycToHumBOCTH Oumocdepbl. OcHOBa  paliOHAIBLHOTO
yIpaBiIeHUs TPUPOTHBIMU PECYpPCaMH M MX UCIONIb30BaHue. JJOCTHKEeHUsT OMOTIOTHHU M OXpaHa
TIPUPOJIBI
B ToM yncie MpaKTHYECKUX 3aAHATHI
IIpakTrueckoe 3ansaTue Ne 12 «OTXx0pI MPOU3BOACTBAY 2
Tema 9.5. IIpodeccnoHaibHO OPHEHTHPOBAHHOE Colep:kaHNe (coep:KaHue MPUKJIAAHOTo MoayJst) | 1
Bnusinue conumanbHo- 310poBBE M €ro cocTapisitonue. MakTophl, MOJOKHUTEIBHO U OTPUIIATEIBHO BIIMSIONIUME HA
IKOJIOTUYECKUX (GAKTOPOB | OpraHm3M 4ejoBeka. IIpoOieMa TEXHOTCHHBIX BO3JCHCTBHI Ha 3J0pOBbE UYeEIOBEKA
Ha 3/I0pOBbE YEIOBEKA (37IeKTpOMarHuTHBIC TI0JIA, OBITOBas XWUMHUS, HM30BITOYHBIC IIIYMBI, paaWaus © T.IL).
Ananranus OpraHM3Ma dYejoBeKa K (QakTropaM OKpyXKaromied cpenasl. [IpuHIUIBI
(dbopMupoBaHus 310poBhecOeperaomiero nopeaeHus. dusznyeckas aKTUBHOCTb M 3/10POBBE.
buoxuMuueckue aceKThl palliOHATBLHOTO TUTAHUSL.
Pa3nea 10. Cejiekiiusi OpraHu3MOB, OCHOBbI OMOTE€XHOJ0THH 3
Tema 10.1. OcHOBHOE cojiep:KaHue Y4eOHOI0 MaTepuaJja
Cenexuus Cenexuus Kak HayKa U Ipoliecc. 3apoKI€HUE CEIEKINU U fomecTukanus. Yuenue H. 1. 1 OK 01,
KAK HayKa ¥ IIpouecc BasuiioBa o 1ieHTpax MHOroo0pasus U IPOUCXO0K/IEHUS KyJIbTYPHBIX pacTeHU. LleHTpsI OK 02,
MIPOUCXOXKACHUS TOMAIIHUX )KUBOTHBIX. CopT, mopoAa, mraMM. COBpeMEHHbIE METObI OK 04,
ceneKuuu. MaccoBbIi M1 HHIUBUAYAJIbHBIN OTOOPHI B CEJIEKIIMU PACTEHUH U )KUBOTHBIX. OK 07,
Onenka sxcTepbepa. bin3kopoacTBeHHOE cKpeluBaHue — UHOpUAUHT. UncTast TUHUS. IIK 2.3

CkpemmBaHue 4uCThIX TUHUNA. ['eTeposuc, unu rudpuanas cuia. Hepoacrsennoe
CKpemuBaHue — ayropuauur. Otnanéunas ruopuansanus 1 e€ ycnexu. MckyccTBeHHBIN




MyTareHe3 u MoJiy4yeHue MOJUILION10B. JJOCTUKEHUS CeNEKIINN PAaCTeHUM, d)KUBOTHBIX U
MHKPOOPTaHHU3MOB.

Tema 10.2.
OCHOBBI OMOTEXHOJIOTHH

OcHoBHOE cojiep:KaHue YUeOHOI0 MaTepuaa

buorexHonorus kKak oTpaciib pou3BOACTBA. [ eHHast MH)KeHepHs. DTallbl CO3JaHuUs
pexombunanTHOU JIHK u Tpancrennsix opranuzmoB. Knerounas umkeHepusi. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKeHUe pacTeHuil. Kiionuposanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHUE U ITUUECKUE
npo6aemsl. 'MO — reHeTu4ecKd MOJU(PHUIMPOBAHHBIE OPraHU3MBI.

Tema 10.3.
buorexnonorun
B )KM3HHU U npodeccun

HpOd)eCCI/IOHaJ'II)HO OPUCHTHPOBAHHOC COACPKAHUC (conepma}me MNPUKJIATHOI0 MO)Iy.JIﬂ)

OCHOBHbIE HaNpaBJIeHUsI COBPEMEHHOM OMOTEXHOJOTHH B NMPO(ECCHOHAIBHON JesTeIbHOCTH
yenoBeka. Metoasl 6MoTexHONMOruH. OOBEKTHl OMOTEXHOIOTMH. JTUKA OMOTEXHOJIOTHYECKUX
U TEHeTHMYeCKHX OJKcnepuMeHToB. [IpaBuina moucka M aHanu3a OMOIKOJIOTHYECKOM
nH(pOpMalIMU U3 Pa3IUYHbIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHasl JUTepaTypa, Cpe/cTBa
MaccoBOi nHpopmanuu, cetb IHTEpHET U JpyTHe).

Pa3zgen 11. Pemrenne KeiicoB B 00,1aCTH OMOTEXHOJIOTHIA

Tema 11.1.
buorexHonoruun
B TPOMBIIIJIEHHOCTH

IIpodeccnoHaibHO OPHEHTHPOBAHHOE ColepKaHNe (Coep:KaHue MPUKJIATHOT0 MOAYJIsl)

Pa3BuTHe MPOMBINICHHOW OMOTEXHOJOTHH M € NMPHUMEHECHHWE B KU3HU YEJIOBEKa, IMOWCK U
aHanu3 MH(OPMAIMKM U3 Pa3IMYHBIX MCTOYHHMKOB (HayuHas U y4yeOHO-Hay4Has JIUTEpaTypa,
CpEeACTBA MacCOBOM MH(pOpPMAIUH, ceTh MIHTepHEeT u IpyTHE)

B ToMm 4ncie MNPAKTHYCCKHUX 3aHATHIl

[Ipaktrueckoe 3anstre Ne 13 Keiicel Ha aHanmu3 wHGOpPMAIMKM O Pa3BUTUUA TPOMBIIIICHHON
OMOTEXHOJIOTHH (110 MUHU-TPYIIIIAM).

Tema 11.2.
ConmanbHO-3THUECKIE
aCIIEKTHI OMOTEXHOJIOTUI

IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJIEPKAHME

STH‘IGCKI/IG ACIICKThI Pa3BUTHA 6I/IOTGXHOJ'IOFI/II71 U IPUMCHCHHUEC HMX B JXU3HHU YCJIOBCKA, ITOUCK
Y aHanu3 MHPOPMAIMH U3 PA3IMYHBIX UCTOYHUKOB (Hay4yHast U y4yeOHO-Hay4Has JIUTEpaTypa,
CpeACTBAa MacCOBOM MH(pOPMAINH, ceTh VIHTepHET U IpyTHE).

B TOM uMc/Ie IPAKTHYECKUX 3aAHATHHI

[Ipaktuyeckoe 3anarue Ne 14 Keiicel Ha aHanu3 wHpOpMarmuu 00 STHYECKUX AaCIEKTax
pa3BUTHsI OMOTEXHOJOTUH (10 MUHM-TpyMNIIaM). 3aluTa KeHCOoB.

Tema 11.3.
buorexnonoruu
U TEXHUYECKUE CUCTEMBI

HpOd)GCCI/IOHaJ'II)HO OPUCHTHPOBAHHOC COACPKAHUC

Pa3Butne OuoTexHONOTHH C TPUMEHEHHEM TEXHHYECKHX CHUCTeM (OMOMHXKEHEepHs,
OmomH(popMaTHka, OHMOHWKA) W WX NPUMCHCHHE B KH3HU 4YEJIOBEKa, IMOWCK M aHaJH3
nH(pOpMaIIUY U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JTUTepaTypa, CpeIcTBa
MaccoBoi nHpopmaiuu, cetb lHTEpHET 1 npyrue).

OK 01,
OK 02,
OK 04,
OK 07,
IIK 2.3




B ToM uncsie NpakTHYECKUX 3aHATHI

[Ipaktrueckoe 3ansTue Ne 15 Kelicbkl Ha aHanu3 UHGOPMAITUU O Pa3BUTHH OMOTEXHOJOTHHA C | 2
MIPUMEHEHUEM TEXHUYECKHUX CUCTEM (110 MUHHU-TPYIIIIAM).
IIpome:kyTounas arrecranus (quddepeHIMPOBAHHBIN 3a4€eT) 0
Bcero: 60




3. YCJIOBUSI PEAJTU3ALIMU OBLIEOBPA3OBATEJIBHOI YYEBHOM
TV CTMTLIAHBI

3.1. OcHameHue y4e0HOro KaOuHeTa:

JIis peanu3anuyd MPOTrpamMMbl  YICOHOW IUCITUIUIMHBI B HAJTUYHM HMECTCS
y4eOHBIM KabuHeT Ouonoruu. B coctaB kabuHeTa OMOJIOTHH BXOIUT J1aOOpaTOPHS C
nabopaHTckoi komHaTou. Ilomemienne kaOuHeTa YJOBJIETBOPSET TpeOOBaHUIM
CanuTapHo-3nuaemMuonornyeckux npasui u HopmatuboB (CanlluH 2.4.2 No 178-02)
Y OCHAILIEHO TUIOBBIM 000PYI0BAHUEM.

Oo0OopynoBanue yueOHOro KabnMHeTa:

- MOCAJI0YHBIE MECTA IO KOJIUYECTBY 00YUaIOIUXCS;

- yueOHas J10CKa;

- paboyee MeCTO MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HaTJISIHbIX Tocoouiit «brosmorusy.

-Texunueckue cpeacTBa OOYUCHHS: IEPCOHATBHBIN KOMIIBIOTED.

O6opynoBanue nabopaTopun U pabouux MecT yaboparopuu (000pyAOBaHHE
U1l GPOHTATBHBIX JTA00PATOPHBIX padoT).

JlaGoparopHast me6enb:

Komrekt yueOHO-MeToInYeCKON JOKYMEHTAINH:

- pabouas rmporpamMma y4eOHOUW TUCIIUTIINHBI,

- KQJICHTapHO-TEMAaTHIECKOE TJIAaHUPOBAHNE;

- METOJMYECKHE YKa3aHUs JJisl BBHIMOJHEHUS MPAKTUYECKUX U JIaDOPATOPHBIX
pabor;

- KOHTPOJIbHO-OIICHOYHBIE CPEJICTBA.

3.2. MupopmanuoHHOe oOecreyeHne peaju3auu NporpaMmmMbl
3.2.1 OcHOBHBIE ITIEUYATHBIE U3AHUS

1. Koncrantunos, B.M. buonorus s npodeccuii 1 crieinaJbHOCTEH TEXHUIECKOTO
U €CTeCTBEHHO-Hay4HOro npoduieii: yueOnuk / B.M. Koncrantunos, A.I'. Pe3anos,
O.E. ®aneesa. — 10-e u3x., crep. — M.: Akaagemus, 2022. — 320c. — ISBN 978-5-
0054-0478- 7. — URL:http://akademia-moscow.ru/catalogue/4831/633231/. — Pexxum
JOCTyMa 1o nojnucke. (aara odpamienus 23.01.23)



3.2.2 OCHOBHBIE JICKTPOHHBIC U3JAHUS
1. OBC JlaHs.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJBHOU YYEBHOU JNCHUIIVINHBI

Oowas/npogheccuonanvnasn

Pazoen/Tema

Tun OUCHOUHDBIX

Meponpuamus

KomnemeHnyus
OK O01. BsiOupaTh cmocoObI
pelieHus 3aja4
npoeCCHOHATLHON

ACATCIIBHOCTU NPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

Temser 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cysxaeHue no Borpocam
JeKIAH

Pazpabotka rioccapus
3anojgHeHUEe  CpaBHUTEIBHBIX
TalJIHIL

TectupoBanue

VYcTHBINM onpoc

JIMKTaHT Ha UCIHOJIb30BaHUE
apryMeHTOB, OHOJOrMYecKOn
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBuayanbHas
caMmocTosiTenbHas pabora
IIpencraBnenue  pe3ynbTaToB
MPAaKTUYECKUX paboT
KontposnbHbie paboThl

3amura TBOpUECKUX padoT

3amura WHIUBU Ty ATBHBIX
MIPOEKTOB
Brinosnenue 3aJaHUuN

MMPOMEXKYTOYHOM aTTeCTaluu

OK 02. Ucnonb3oBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi IMCKycCCHUs 1O

COBPEMEHHBIC cpencta | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKIHH

MOKCKa, aHanmmsa | 7173 8.1, 82, 9.1-9.3, Pa3paboTka MeHTanbHON

EH(l)OpMaHI/II/I PP 1 94110, 9.5T-ofe, 1011, gﬁgﬁgﬁ;{eﬂ;ﬁ;ﬁz

" nH(pOPMAIMOHHbIE 10.2, 10.311-o/c, 11.11I-0/c nabopaTOpHBIX padoT

TEXHOJIOTUHU [JIS1 BBINOJHEHUS [IpencraBieHue  pe3ynbTaToB

3aja4 npodeccrnoHabHOM MPAKTUYECKHUX padoT

JeSITeIbHOCTH [IpencraBieHue yCTHBIX
COOOIICHUH C Mpe3eHTaINeH,
MOJITOTOBJICHHBIX IO MEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BaHHBIX
npenoaaBaTesieM

OK 04. OddexktuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxneHne 1O BOIpOcaM

B3aMMO/ICHICTBOBATH v |43, 51-54,6.1-6.3,7.1-7.3, | eKuuu

paboTaTh B KOJUIEKTHBE U 8.1, 8.2, 9.1-9.3, IIpencraBnenue  pe3ynbTaToOB
KOMaH/1e 9.4M-o/c, 9.5T-o/c, 10.1, g[paKTI/I‘IeCKI/IX pabot ;
alluTa TBOPYECKUX paboT
10.2, 1030-0/c, 11.1Teofe | g0 HEOP HHHHBH‘;{ymHHX
IIPOEKTOB

OK 07. CopeiictBoBath | Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, | OGcyxneHue mo Bonpocam

COXpaHCHHUIO OKpykaiowei | 4.1-4.3, 5.1-5.4, 6.1-6.3, | JCKUHH

Cpcabl, pecypcoc6epe>1<eHmo, 7.1_7.3’ 8.1, 8.2, 9.1_9.3’ Pa3pa60TKa rjioccapusa

IPUMEHSTh SHAHUA | o 411 0/c 9 5TT-0/c, 1011, 3anoyHeHNe  CPaBHUTEIbHBIX

00 U3MEHEHUU KJIMMATa,

Ta0JIHUIL




IIPUHLIMIIBI OepexITMBOro
Mpou3BOACTBA,  3(PHEKTHBHO
JIeCTBOBATH

B UpE3BBIYAITHBIX CUTYyAIUSIX

10.2, 10.3IT-0o/c, 11.111-0/c

TectupoBanue

VYcTHbIIM onpoc

JIMKTaHT Ha UCIHOJIb30BaHUE
apryMEHTOB, OHMOJIOTHYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBuayansHas
caMmocTosiTenbHast pabora
[IpencraBinenue  pe3ynbTaTOB
MPAaKTUYECKUX paboT
Kontposbabie paboThl

3amura TBOpUECKUX padoT
3ammra WHJVBHIyaIbHBIX
MIPOEKTOB

Brimmonnenue 3aganuil
MPOMEXKYTOYHOM aTTeCTaluu

I[IK 2.3. KonTpoaupoBath
coOII0AeHHNE MEePCOHAIOM
TpeOOBaHUN OXpaHBl TpyAa,
MPOMBILUIEHHON W TOXKapHOU
0e30IMacHOCTH

Tema 11.1 IT-o/c

Penrenue xeiicon




5. MEPOIIPUATHAA, 3SAINTAHUPOBAHHBIE HA HEPUOJ PEAJIM3ALIAN
OBIIEOBPA30OBATEJBHOU YYEBHOU JNCHUIIVINHBI

Hara Conep:xanue u ¢popmbl Mecto Koabi
JeATeJbHOCTH NMpoBeIeHUs OK

[exabpp, IToaroToBka y4aCTHUKOB M IPOBEACHUE €XKETOLHOU I'BIIOY OK 01,

(dheBpanb BHYTPUTEXHUKYMOBCKOM OJIMMITHAA/IBI o «TTT» OK 02,

(e’xeroHO) | 00111€00pa30BaTENIbHBIM YUEOHBIM TUCHUIUIMHAM B 2 OK 04,

Typa: 1 Typ — 0oT00pOYHBIH, 2 TYp —(pUHATHHBIN OK 07

despanb [TonroroBka u CONpPOBOXKACHUE YUACTHUKOB 00IaCTHOM I'BIIOY OK 01,

CTYZICHYECKOW HayYHO-TEXHUYECKON KOH(epeHInn «TTT» OK 02,

«Momnonéxe. Hayka. TexHonoruu npous3BoACTBa OK 04,

OK 07

deBpanb [TonroroBka craThy 1 myOsirkanuu B COOpHUKaX I'BIIOY OK 01,

MaTEpUaJIOB M0 UTOTaM CTyIEHYECKUX KOH(DEpEHIIHIA «TTT» OK 02,

OK 04,

OK 07

Exeronno | Yuactue B mOATOTOBKE U MPOBEICHUE HEACTHU I'BIIOY OK 01,

CIIELIUAIBHOCTEH OTACICHUS «TTT» OK 02,

OK 04,

OK 07




IHpuioxenue

TeMbI JOKJIA10B
. Knerounas teopust crpoeHusi opranu3moB. VICTopust 1 COBpEMEHHOE COCTOSIHUE.
. Hacnencreennas undgopmaius u ee rnepeaya u3 moKoJICHHUS B MOKOJICHUE.
. IpamaTuueckue CTpaHullbl B UCTOPUHU PA3BUTHUSI TEHETUKH.
. Ycrnexu COBpEeMEHHOM Fr€HETUKU B MEJUMIIMHE U 3APaBOOXPaHCHUH.

1

2

3

4

5. ctopus pa3BuTHS 3BOIOIMOHHBIX uaen 10 Y. /lapBuHa.

6. «Cuctema nipupoash» K. JIuHHEs U ee 3HaUCHHE IJIs Pa3BUTHS OMOJIOTHH.

7. CoBpeMEHHbIE MPEJCTABICHHS O MEXaHU3MAaX U 3aKOHOMEPHOCTSX BOJIOLNH.

8. CoBpeMEHHBIE TPEJCTABICHUS O 3apOXKIACHUM XU3HU. PacCMOTpeHHe U OlLleHKa

PA3INYHBIX TUIIOTE3 IMTPOUCXOKIACHHA.

Tembl pedepatoB
1. BozneiicTBue uYenmoBeKa Ha MOPUPOAY HA PaA3IMUHBIX JTanax pa3BUTHS
YeJI0BEYECKOro 00IIEeCTBa.
2. IlpyduHBl U TPaHUIBI YCTOWYMBOCTH OMOC(Ephl K BO3ICHCTBHUIO JEATEIHHOCTH
JIOJIEH.
3. BumoBoe M 3KOJOTMYECKOE pa3HOOOpa3ue OMOLEHO3a KAaK OCHOBAa €ro
YCTOMYUBOCTH.
4. buoneHo3bl (AIKOCUCTEMBI) PAa3HOTO YPOBHS U UX COMOJYMHEHHOCTh B IJ100aJIbHOM
aKocucTeme — ouocdepe.

Tembl HHIMBUAYAJIBHBIX IPOEKTOB
1. Ilytu moBbimieHHS OHOJOTUYECKOW MPOAYKTHBHOCTH B HMCKYCCTBEHHBIX
HKOCUCTEMAX.
2. OnacHoCTh ri00aJbHBIX HapylleHuil B 0nocdepe. O30HOBBIE «ABIPBDY, KUCIOTHBIE
JOXAH, CMOTY U X IPEJOTBpAILCHUE.
3. DKoyloruyeckue KpU3HMChl U 3KoJorumueckue karactpodsl. Ilpenorspamienue ux
BO3HUKHOBEHHUS.
4. PaunuMoHanbHOE WCIIONB30BAHUE M OXpaHa HEBO300OHOBIIIEMBIX IPUPOIHBIX
pECYpCOB.
5. TloBbllIeHHE MPOAYKTUBHOCTH (POTOCHMHTE3a B HMCKYCCTBEHHBIX 3KOJOTMYECKHX
CUCTEMAX.



