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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
OO6mieobpa3oBaTenbHas AUCIUIUIMHA «bHONOTHS» SBISETCS YaCThIO MPEAMETHOM
obmactu «EcTeCTBEHHbICE HAayKu», H3y4daeTcs B 00111€00pa30BaTEIbHOM IIUKIIE
yueOHoro mianHa OIIOII CIIO T'BIIOY «Tpounkuii TEXHOJIOTMYECKUH TEXHUKYM)
cenpasibHocTH  08.02.08 MoOHTaX U JKCIulyaramuss oOOpyJOBaHUS W CHUCTEM
ra3ocHaOxeHus, ¢ yuetoM npodeccuonanpuoi HanpasienHoctu GI'OC CIIO.

1.2. Ieau u niiaHupyemblie pe3yJbTAThI:
1.2.1 Leau oGuieoOpa3oBaTebHONH AUCHUIJIMHBI: OBJIaJIeHUE OOYyJarOITUMUCS
3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHATBLHON OpraHU3alliy KUBBIX CUCTEM PA3HOTO paHra u
NpUOOpPETEHUE YMEHHMH WCIONb30BaTh ATH 3HAHUSA Ui TPAMOTHBIX JEHCTBUUA B

OTHOIIEHUU O0OBEKTOB KUBOW MIPUPOBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

3amaun:
® OCBOCHHE OOYYaIOIUMUCS CUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THWIIOTE3aX, NpaBWIaX, CIYKallMX OCHOBOM I
dbopMHUpOBaHUsA  TPEACTABICHUM O  €CTECTBEHHO-HAYYHON  KapTHHE  MHpa,
0 METOJIax HAyYHOI'O MO3HAaHMs, CTPOCHUHU, MHOTOOOPAa3uu U OCOOCHHOCTSX MKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allid, BBIIAIOLIUXCS OTKPBITHSX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

*popmupoBaHHe y  OOydYarolIMXCS  [O3HABaTENbHBIX,  HMHTEJUIEKTyaJIbHBIX
U TBOPUYECKUX CIOCOOHOCTEW B TMpoIlecCe aHaiM3a JaHHBIX O MyTSIX Pa3BUTHUA
B OWOJIOTMM HAYYHBIX B3TJISJIOB, WJEH U TMOJAXOJOB K H3YUYCHHIO YKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3aLUN;

® CTAaHOBJICHHE y OOydJaronuxcsi oOien KyJabTypbl, (PYHKIIMOHAIILHON TPaMOTHOCTH,
pa3BUTUE YMEHHI OOBSACHITHL U OILICHUBATH SIBICHUSI OKPYXKAIOIIETO MHUpaA KUBOU
IPUPOBI HA OCHOBAHUY 3HAHWHN U OTBITA, TIONYYCHHBIX MPU N3YYECHUU OMOJIOTHY;

* hopmupoBaHue y OOydYalOIIMXCA  YMEHHH  WUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKA, pPa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

® BOCIMTAHUE Y6C)KI[éHHOCTI/I B BO3MO>KHOCTH ITO3HAHMS YE€JIOBEKOM KHUBOU



IPUPOJIBbI, HECOOXOAUMOCTH OEPEKHOT0 OTHOIIEHUS K HEH, COONIOEHUS] dTUUYECKUX
HOPM TPU MPOBEJACHUU OMOJIOTMYECKUX UCCIIETIOBAHMUI;

®O0CO3HAaHWE IICHHOCTH OWOJOTUYECKUX 3HAHWW [JI1 TIOBBINICHWUS  YPOBHS
AKOJIOTHYECKOHN KYJIbTYPBI, U1l (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

®* IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHHUA B [OBCEJHEBHOM JKU3HU
JUIA OLECHKHU MOCJIEJACTBUM CBOCU JESITEIBbHOCTH IO OTHOLICHUIO K OKPY’KAIOIIEH
cpene, COOCTBEHHOMY 3/I0POBBI0, 0OOCHOBaHUE M COOJIIOZICHHUE Mep MPO(UIAKTUKH

3a00JIEBAHUM.



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 JucuunjmHapHbIe
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, OCO3HaHHE LEHHOCTH MAaCTepCTBa, | B CUCTEME HAy4HOTO 3HAHMA; (PYHKIMOHAIBHOM
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 TEPMHUHOB W TIOHATHH: KU3Hb,
KJIIETKa, TKaHb, OpraH, OpraHu3M, BH],

MOMYJIAIMSI, KOCHCTEeMa, OWOILIeHO3, Ouocdepa;
MeTabonn3M (0OMEH BEIECTB

u peBpalieHue SHEPTUn), roMeocTas
(camoperynsuus), OnocuHTE3 Oenka,
CTPYKTypHass OpraHu3alusi HKUBBIX CHCTEM,
JUCKPETHOCT, caMOperyJIsILys,
CaMOBOCITPOU3BEICHNE (penpoaykius),
HaCJIEICTBEHHOCTb, WU3MEHYUBOCTb,
HHEpPro3aBUCUMOCTb,  POCT U  pa3BUTHE,

YpOBHEBasl OpraHu3aLusl.
I1P6 3. ChopMUPOBaHHOCTh YMEHHS PaCKPbIBAThH
cozepKaHue OCHOBOIIOJIATral0INX
OMOJIOTMYECKUX TEOpUH M THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTAallMOHHOW, 3BOJIOLUOHHOM,
IIPOUCXOXKICHUS KU3HU U YeIOBeKa.

I1P6 4. ChopMUpPOBaHHOCTH YMEHUS PACKpPhIBAThH
OCHOBOIIOJIararonye OHOJOTMYEeCKHE 3aKOHBI U
3akoHoMepHocTu (I'. Menpnens, T. Moprana,
H.1. Basuiosa, 2. I'exkens,
®. Mirwomnepa, K. bspa), rpaHuns ux
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  METOJOB  HAay4YHOTO  ITO3HAHWS,
MCIIONIE3YEMBIX B OMOJIOTHH: HAOIIOICHUS

W OIHCAaHMSI IKUBBIX CHCTEM, TMPOIECCOB H

HBHCHHﬁ; OopraHu3anuun n MMPOBCACHUA
OMOIOTrMYSCKOTO OKCIICPUMCHTA, BBIJIBUIKCHUA
THUIIOTE3, BBISABJICHUSA 3aBUCUMOCTH MCKAY
HCCIICAyCMbIMHA BCJIMYNHaAMU, 00BACHEHUS
MOJIYYCHHBIX pPEC3yJIbTAaTOB

1 (GOPMYJIMPOBAHUS BBIBOJIOB C HUCITOJIE30BAHUEM
HAYYHBIX TIOHATUHN, TEOPHIA U 3aKOHOB.

[IP6 6. CdhopMHpPOBAaHHOCTh YMEHHUS BBIICIATH
CYIIECTBEHHbIC TMpPHU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT W DYKAPUOT;, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPTraHHU3MOB, BUJIOB,
OMOreoleH030B M JKOCHCTEM; OCOOEHHOCTHU
mpoieccoB oOMEHa BEIIECTB U MPEBpalleHUs
SHEPruM B KJIETKE, (POTOCUHTE3A, MIACTHICCKOTO
U DHEpPreTM4eckoro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOJAOTBOPCHUS, PA3BUTHS U

pPa3MHOXKEHHUS, WHIUBUAYAJIbHOTO  Pa3BUTHUSA
opraHuszma (oHTOTEHE3A), O60pbOBI 3a
CYyILIIECTBOBaHHE, €CTECTBEHHOTO otbopa,
BHUJ1000pa30BaHus, MPUCTIOCOOTIEHHOCTH
OpraHU3MOB K cCpele OOWTaHHs, BIUSHUSA
KOMIIOHEHTOB ~ JKOCHCTEM,  aHTPOIOTEHHBIX
W3MEHEHUH

B DKOCHCTEMaxX CBOEH MECTHOCTH,

KpyTrOBOpOTa BEIIECTB U MPEBPAICHUE YHEPTUU B
ouocdepe.

ITP6 7. ChopmMupoBaHHOCTh YMEHHUS MPUMEHSATH

IIOJIyYEHHBIE 3HAHUSA JUTSL 00BsICHEHUS
OMOJIOTUYECKUX TPOLECCOB M  SBICHHWM, s
MIPUHATUSA IIPaKTUYECKHUX pemeHuin B

MMOBCEIHEBHOM KU3HU
C I1ICJbIO obecreueHust 0€30IMACHOCTH CBOErO




3I0POBbS. U 3JI0POBbSI OKPYXKAIOIIUX JIFOJCH,
coOMoIeHnsT 30POBOTO O0pa3a KU3HHU, HOPM
IrPaMOTHOTO  TOBEACHUS B OKpPY)KaIOLICH
NPUPOIHON cpele; MOHMMaHUuE HEOOXOAMMOCTH
UCTOJBb30BaHUS  JIOCTWXKEHUH  COBpPEMEHHOMU
Ouooru U OMOTEXHOJIOTUH ISl PallMOHATIBHOTO
IPUPOONOIB30BAHMUS.

[IP6 8. CdopMHUPOBAHHOCTh yMEHHUS pEIIATh
Ouosoruueckue 3ajauy, COCTaBJIATh
TCHOTHITMYECKHE CXEMBI CKPEIIUBAHHS

JUI pa3HbIX THUIIOB HacleJ0BaHMs NPU3HAKOB Y
OpPraHWU3MOB, COCTaBJSITH CXEMBI  IEPEHOCA
BEIIECTB M DSHEPruM B 3KocUcTeMax (1enu
MATaHUSA, TTAIIEBHIE CETH).

ITP6 9. ChopMUpOBaHHOCTH YMEHUM KPUTHUECKU
OLICHUBATh  MH(POPMALMIO  OMOJOTHYECKOTO
COJICpXKaHUs, BKJIIOYAIOUIYI0 IICEBJIOHAYUYHBIE
3HAHUS W3 PaA3JMYHBIX HCTOYHUKOB (CpeICTBa
MaccoBOW HMH(POpPMALMU, HAYYHO-TIOMYJISPHBIE
MaTepHalbl);  MHTEPIPETHPOBATH  ITUYECKHE
aCMeKThl ~ COBPEMEHHBIX  HCCIEJOBaHMA B
ononorum, MeIUIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh  IJ100AbHBIE  KOJOTMUYECKHE
npoOJeMbl COBPEMEHHOCTH, (OPMHPOBATH TIO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO.

I1P6 10. CpopmupoBaHHOCTH YMEHHUM CO3/1aBaTh
COOCTBEHHBIE MMCbMEHHbIE M YCTHBIE COOOLICHHUS
Ha OCHOBE Ouojormueckod wuHpopMarmu u3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO
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; (PYHKIHMOHAJIbHOU
IPaMOTHOCTH YyeJioBeKa JUIs pelieHus
KU3HEHHBIX MPOOIEM.

ITP6 7. ChopMHpOBaHHOCTh YMEHHS MPUMEHSITH




TEXHOJIOTMH JUIsl | B IIOJIMKYJIBTYPHOM MHUPpE. IIOJTy4YEHHBIE 3HAHUSA Ui 00BSICHEHUS
BBITIOJTHEHUSI 3a1a4 | MeranpeaMeTHbIe pe3yJIbTaThl JOJKHBI OTPAXKaTh: OMOJIOTMYECKUX MPOLECCOB M SIBICHUH, s
npogeccuoHaTbHON OBnajgeHne yHUBEPCAJIbHBIMM  YUYEOHBIMM  IO3HABATEIbHBIMM | IPUHATHUS IIPAKTUYECKUX pelieHni B
JIeSITEIbHOCTHU IEHCTBUSIMU: MOBCEIHEBHOM KU3HHA
B) paboTa ¢ uHpopmaIueii: c 1enplo obecredeHuss OE30MacCHOCTH CBOETO
- BJIQJIETh HaBbIKaMU MOJTyYEHUs uH(bOpMallUK | 3I0POBb U 370POBbSl OKPYXAIOIIMX JIHOJCH,
U3 HCTOYHMKOB pa3HbIX THUIOB, CAMOCTOSATENBHO OCYILIECTBIATH | COOMIOAEHUS 30pOBOrO 00pa3a >XU3HH, HOPM
TIOUCK, aHaIN3, CUCTEMATHU3allMIO | TPAMOTHOTO  TOBEACHHS B OKpY’Karolen
U UHTEpHpeTanuio HHGOpMALMM pa3IMYHBIX BHJIOB M (OPM | MIPUPOJHON cpese; NOHUMaHHE HEOOXOIUMOCTH
MIpe/ICTaBICHMUS; UCIIOJIb30BAaHUSl ~ JOCTHKEHUM  COBpEeMEHHOMU
- OLEHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTb HMH(OpMaLuM, | OMOJIOrUKM U OUOTEXHONOTUHN IS PAllMOHAIBHOTO
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMam IIPUPOJIOTIOIB30BAHUS.
ITP6 10. CpopMupOBaHHOCTH YMEHHH cO37aBaTh
cOOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE Ouojoruyeckod wuHpopmamuu u3
HECKOJIbKUX HCTOYHUKOB, rPaMOTHO
UCIOJIb30BaTh MOHATUHHBIN annapar OMOJI0TUn
OK 04. DddexruBHo | JINUHOCTHBIE pe3yNbTaThl JOKHBI OTpakaTh B yacT: ueHHoctd | [IPO 5. IlpuoOperenue ombiTa HOPUMEHEHUS
B3aUMO/IENICTBOBATH U | HAyYHOT'O MO3HAHMS: OCO3HAHME LIEHHOCTU HAYyYHOH JESITENBbHOCTH, | OCHOBHBIX ~ METOJOB  HAy4yHOTO  IIO3HAHMI,
paboraTh TOTOBHOCTh OCYILECTBJISATh MPOEKTHYIO M HCCIIEJOBATEIbCKYIO | UCMOJIb3YEMbIX B OWOJIOTMU: HAOMIOJNEHUS W
B KOJUIEKTHUBE NEeATEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE. ONMCAHUS JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHU;
1 KOMaHie MeTtanpenmeTHble pe3yabTaThl T0JKHBI OTPaXaTh: OpraHM3ali ¥ MPOBEICHHUS OHOJIOrHYECKOro
OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU I€HCTBUSMU: AKCIIEPUMEHTA, BBIIBIJKEHUS TUIOTES,
0) coBMeCTHasl JeSTEIbHOCTb: BBISIBJICHHSI 3aBUCUMOCTU MEXKIY HCCIENTyeMbIMU
- IOHUMAaTh U UCII0JIb30BAaTh IPEUMYIIECTBA KOMAaHHON BEJIMYMHAMU, 00BSICHEHUS IIOJIy4E€HHBIX
Y MHAMBHIyaJIbHOM paboThI; pe3yJIbTaTOB
- IPUHUMATh 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: | [IPO 5. IlpuoOperenue ombiTa NPUMEHEHUS
COXPAHEHHUIO OKPY>KAIOIIEH | IKOJIOTHUECKOTO BOCIIMTAHHUS: - c(OPMHUPOBAHHOCTH | OCHOBHBIX ~ METOAOB  HAy4YHOTO  IIO3HAHMA,

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 OIHUCAHMSI IKUBBIX CHUCTEM, MPOLECCOB U
SIBJICHU; OpraHu3aIuu " MIPOBEICHHS




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, BBIJABUKCHUA
THUITIOTE3, BBISABJICHUA 3aBUCHUMOCTH MCXKOY
HCCIICAyCMbIMHA BCJIIMYMHaAMU, 0OBSICHEHHS

MOJTyYEHHBIX Pe3yJIbTaTOB
U (pOpMyJIMPOBaHUS BBHIBOJOB C MCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHI, TEOPUI U 3aKOHOB.

[TP6 6. ChopMHUPOBAHHOCTb YMEHHUSI BBIIENIATH
CYILIECTBEHHbIE MpPHU3HAKH BHUPYCOB, KIJIETOK
IIPOKAPUOT UM DYKApPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHbIX OpraHHU3MOB, BUJIOB,
OUOreOlCHO30B M JKOCUCTEM; OCOOEHHOCTH
poreccoB OOMEHa BELIECTB M IPEBPALICHUS
SHEPIuu B KJeTKe, (POTOCHHTE3a, MIIACTUYECKOTO
U DHEpPreTu4eckoro oOMEHa, XEMOCHHTE3a,
MUTO3a, MEH03a, OIUIOAOTBOPEHUS, Pa3BUTUA U

Pa3MHOXKCHUS, WHIUBUAYAIHHOTO  Pa3BUTHS
opranusma (OHTOreHe3a), 00pbObI

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

B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyTroBOpOTa BEIIECTB U MPEBPAIICHUE YHEPTHUU B
ouocdepe.

[TP6 7. ChopMuUpOBaHHOCTh YMEHUS NPUMEHSTH
MOJIyYEHHbBIE 3HAHUS JUISt O0OBSICHEHHS
OMOJIOTUYECKUX TPOIECCOB W  SABJICHHUM, s
MPUHATUSA MPaKTUYECKHUX peneHui B
IIOBCEIHEBHOM JKU3HU
¢ 1enblo obecrnedeHHs O€30MaCHOCTH CBOETO
30POBbSI M 3J0pPOBbSl OKPYKAOIIUX JIFOAEH,
coOMoIeHnsT 30pOBOTO  O0pa3a KWU3HH, HOPM
IPaMOTHOTO  TIOBEACHUS B OKPY’KaIOIIEH
MIPUPOJTHON cpejie; MOHUMaHue HEOOXOAMMOCTH
WCIOJIb30BaHUsl  JIOCTHXKCHUH  COBPEMEHHOMU




OuoNorNH U OMOTEXHOJOTUH ISl PAllHOHATBHOTO
MIPUPOIOTIOIH30BAHMS

1K 3.3 KonTponupoars
npoBeeHue paboT mno
HKCIUTyaTallul CUCTEM
razocHaOxeHus (cereit
ra3opacripeielIeHus 1
ra3onoTpeOIeHIs)

- aKTUBHOE HENIPUATUE JEUCTBUM, TPUHOCALLUX BPEIl OKPYKAOIIECH
cpene;

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

- pacCLIMPEHUE ONBITA AEATEIBHOCTH SKOJIOTMYECKOU
HANpaBJIEHHOCTH;

- chopMHPOBAaHHOCT, YMEHUS MPUMEHSITH
MOJy4YEHHBIE 3HAHUS IS 00BACHEHUS
OMOJIOTMYECKUX TPOIECCOB U SIBICHUM, IS
MIPUHSATHUSA MPAKTUYECKUX peleHuit B
IIOBCEIHEBHON JKM3HH C LENBI0 OOECHEUYEHUS
0€30IacHOCTH CBOETO 3JI0POBbSI M 3JI0POBbBS
OKPYIKaIOIIUX JIFOJICH




1.3 IlpumeHeHHe 3JIEKTPOHHOrO OOY4YeHHS W TEXHOJOTMH JUCTAHUMOHHOIO
oOpa3zoBaHusi

Peanuzanust cojaep:kaHus NpOrpaMMbl BO3MOXHA C MPUMEHEHHEM 3JIEKTPOHHOTO
OoOy4eHHMS M TEXHOJIOTHM IUCTAHIIMOHHOTO O0pa30BaHUs, OTKPHITHIX 00pa30BaTEIbHBIX

PECYpPCOB.

1.4 Peanusanmst copep;KaHus NporpamMmsl Ajs1 o0yqarwmuxcs ¢ OB3

Peanuszanus copepxkanusi 00pa30BaTENbHON NMPOrpaMMbl U KOHTPOJb PE3YJIbTATOB
€€ OCBOEHHUs /i1 OOy4YaromMXcs € OrPAHMYEHHBIMH BO3MOXXHOCTAMH 3JI0POBbSl U
UHBAJIUJIOB OPraHU3yeTCsl C Y4ETOM OCOOEHHOCTEH MX NCHUXO(PU3NYECKOTO pa3BUTHS,
UHIUBUIYAJIBHBIX BO3MOKHOCTEN U COCTOSHUSA 310POBbSI.



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

J1a00PaTOPHBIC 3aHATHS 5

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:xkanue 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 OHOJIOIHU ¢ OOIECTBEHHBIMH, TEXHUYECKHUMHU U
B cucTeMe Hayk. O0was | npyrumm ecTecTBEHHBIMH HayKamu, (uaocodueii, peaurneii, STHKOH, ICTETHKOH M TIPABOM.
XapaKTCPUCTHKA KU3HH Pone Ouonornu B (OpMHUPOBAHMM COBPEMEHHOM HaydHOW KapTHHbI Mupa. Cucrema
OHMOJIOTMYECKHUX HayK.
Metoapl MO3HAHUS SKUBOM TNpHpOIbl (HaOMIOAEHUE, SKCIEPUMEHT, OMHUCAHHE, W3MEpEHUeE,
KJIacCU(PUKALNSI, MOJEITHUPOBAHNE, CTATUCTUYECKAst 00pabOTKa JaHHBIX).
JKusble cucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ouonoruu. OTIUYME KUBBIX CHCTEM
OT HeopraHuueckoi npupo/sl. CBONCTBAa OUOCUCTEM U UX pa3HOOOpasHe.
VYpoBHM OpraHu3aluu OMOCUCTEM: MOJIEKYJIIPHO-T€HETUYECKHUA, KIIETOUHBIH,
OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOreoLeHOTHYECKHUIA),
OrocQepHBIN.
B TOoM 4nciie NpaKTHYeCKUX 3aHATHI 0
Pa3znen 2. XuMu4yeckuii COCTAB U CTPOEHHE KJIETKHU 9 OK 01
Tema 2.1. OCHOBHOE cofiepKaHue Y4eGHOro MaTepuaJa OK 02
XUMUYECKUH COCTaB XUMHUYECKUN COCTAB KJIETKU. XUMHYECKHUE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTBI. 2 OK 04
Kmetku. Bona Bopa u Munepanbuble BelecTsa. OyHKIMY BOABI 1 MUHEPAJIbHBIX BELECTB B KIIETKE.
1 MUHCPATBHBIC BEINCCTBA. | o nepkaHne OCMOTHYECKOT0 OajlaHca.
B ToM 4nciie NpAKTHYECKUX 3aAHATHI
[IpakTuueckoe 3anarue Ne 1 «buonoruueckas pojab MUHEpPaIbHBIX BEIIECTB B 00€CIICUEHNUN 1

KHU3HCACATCIBHOCTH OPraHU3MOB, IIPOABJIICHHUA )11/1c6ancha MHHCPAJIBHBIX 3JICMCHTOB).




Tema 2.2.
buomornyecku BaxHbIe
XUMHUYECKUE COCIUHEHUA

OcHOBHOE cojlep:KaHNe YI1eGHOr0 MaTepHasa

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HesameHumble u
3aMEHHUMBIC aMUHOKHCIOTBL. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOMU
MOJIEKYJIbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS M YETBEPTUUHASI CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buonormueckue ¢GyHKiMu OenkoB. DepMeHTBI — OHUOJIOTHYECKHE
karanu3atopel. CTpoeHue (QepMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas CHEUU(PUUHOCTD.
KodepmenTtsl. Buramunsl. OTinuust pepMEeHTOB OT HEOPraHUYECKUX KaTaIlu3aTOPOB.
VYrieBonabl: MOHOcCaxapuibl (IJIFOKO3a, pu0o03a M JIe30KCHpHO03a), aucaxapuibl (caxaposa,
JAKTO3a) M ToJMcaxapuisl (Kpaxmal, TJIHMKOTEH, IeJUliono3a). buonornueckue QyHKIUU
yraeBonoB. Jlumuael:  Tpuraunepuasl,  docpomunuabl, crepounsl. ['uapodunbHo-
runpooOHbIe cBoicTBa. buonornueckue GyHkuu aunuaoB. CpaBHEHHE YTIIEBOJIOB, OEIIKOB
Y JUNHJIOB Kak UCTOYHUKOB 3Heprun. Hyknennossie kucnotel: JJHK n PHK. Hykneorunasr —
MOHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkmun JIHK. Ctpoenne u ¢pynkuun PHK.
AT®: ctpoerune u HYHKIHH.

B ToM unciie 1a00pATOPHBIX 3aHATHH

JlaboparopHuas pabota Ne 1 Onpenenenue HanMuusl Kpaxmasia B MPOAYKTaX MUTAHUS.

Tema 2.3.
CtpyKTypHO-
(yHKIMOHATIbHAS
OpraHu3alys KIeTOK

OcHOBHOE€ co/lep:KaHHue Y4eOHOIr0 MaTepuasa

Huronorus — Hayka o kierke. Kinetounas Teopusi — nmpumep B3auMoAeHcTBUs uaei u hakTo
B HAYYHOM II03HaHUU. METO bl U3y4EHHUsI KIIETKU.

Krnerka xak nenoctHas kuBas cucreMa. OOmiye NMpU3HAKU KIETOK: 3aMKHyTas Hapy’KHas
MeMmOpana, mosekyisl JJHK kak reHeTnueckuit anmapar, cucteMa CUHTE3a OeJka.

Tunsl  KJIETOK: dyKapuoTHdeckas M mpokapuoTudeckas. (OCOOEHHOCTH  CTPOEHUs
npokapuoTHuyeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHHE >YKapHOTHYECKOM
kJeTkd. OCHOBHBIE OTJIMYUSI PACTUTEIBHOU, KUBOTHOM W rpuOHON KkieTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KJIETOYHAash CTEHKAa, TJIUKOKAIWKC, WX ¢yHkimu. [lnazmarndeckas
MeMOpaHa, ee CBOMCTBA U ()yHKIIUH.

Hutoruiasma u ee opraHouasl. OpHoMemOpaHHble opraHouiasl kietku: OIIC, ammapar
lNonpmxu, nmm3ocombl. [lomyaBTOHOMHBIE OpPraHOMABI KIETKH: MUTOXOHAPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHApPUN W miactui. Buasl minactua. HemeMOpaHHBIE OpraHOMIIBI
KJIETKHA: pPUOOCOMBI, KJIETOYHBIA UEHTpP, UEHTPUOJIM, PECHUYKH, KIryTHKU. DyHKuun
OpPraHOMJOB KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue siapa: sigepHas 000J0YKa, KapHOoIUia3Ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KJICTKE.

OK 01
OK 02

B ToMm 4uciie 1aO0pATOPHBIX 3aHATHI




JlaboparopHast pabota Ne 2 «CtpoeHue KIETKU (PaCTCHHsI, )KUBOTHBIE, TPUObI) U KIECTOYHBIC
BKJIIOUEHUS (KpaxMall, KApOTUHOMIBI, XJIOPOILIACThI, XPOMOILIACTHI)»

Pa3gean 3. ZKuzHeneareJJbHOCTh KJIETKHA

Tema 3.1.
OOMeH BellecTB
Y TIPEBpAIllCHHE YHEPTUU
B KJIIETKE

OcHOBHOE co/lep:KaHue Y4eOHOr0 MaTepuaJa

OOMeH BemiecTB, WM METa00IM3M. ACCUMWISIIHS (TUTACTUYCCKHA OOMEH) M JUCCHMHEIISIIUS
(9HepreTHYEeCKHii OOMEH) — JIBe CTOPOHBI €IUHOTO Mporecca MerabonusMa. Poib 3akOHOB
COXPAaHCHHUS BEIIECTBA M DHEPrUM B TOHMMAaHWUU MeTa0onu3Ma. Turbl oOMEHa BEIISCTB:
aBTOTPOGHBIA U reTepoTpodHbIid. Poimb (epMeHTOB B 0OMEHE BEINECTB W IMPEBpAICHUH
sHepruu B KieTtke. DorocuHTe3. CBeroBas m TeMHOBas ¢a3el (orocuHTe3a. Peaknun
¢dotocunTe3a. DPpdexTuBHOCTh HOoTOCUHTE3a. 3HaUeHUE (HOTOCHUHTE3a ISl )KU3HU Ha 3emiie.
Brusinue ycioBuit cpenbl Ha (OTOCUHTE3 W CIIOCOOBI MOBBIMICHUS €0 MPOJTYKTUBHOCTH Y
KyJIbTYPHBIX  pacTeHuil. XeMocuHTe3. XEMOCHHTE3Upymolnue OakTepuu. 3HAYCHHE
XEMOCHHTE3a IS )KU3HU Ha 3eMIIe.

DHepreTUyeckii OOMEH B KJIeTKe. PacimeruieHue BeIecTB, BBIZCICHHE H aKKyMYJIHPOBAaHHE
SHEPTHHM B KJIETKE. DTambl dHEpreTudeckoro oOMena. ['nmmkonus. BpokeHWe W ero BHUJIBI.
KucnoponHoe okucieHue, wid KieTouyHoe nbixanue. OkuciaurenbHoe (ochopuirpoBaHue.
Db HEKTHBHOCTD YHEPreTHYECKOT0 0OMEHA.

OK 01
OK 02
OK 04

Tema 3.2.
Buocunres Oenka

OcHOBHOE cojlep:KaHNe YU1eGHOr0 MaTepHasa

Peakuuu wmatpuuyHoro cuHte3a. [‘enernueckas wuHpopmamus u JHK. Peamuzanus
reHeTHYecKoil nHpopmaluu B KieTke. ['eHeTnueckuil KoJ 1 ero cBoicTBa. TpaHcKpunus —
matpuuHblii cuaTe3 PHK. Tpancnsnus — 6nocunTes 6enka. Jransl Tpancisuuu. Konuposanue
aMHHOKHUCIIOT. Posth pbocoM B OMOCHHTE3E OCnKa.

OK 02

B TOM unciie NPAKTHYECKUX 3aAHATHI

[Ipaktnueckoe 3anaTne Ne 2 «Pemienwe 3amay Ha ONpEAEieHUE MOCIEA0BATEIbHOCTH
HYKJICOTHAOBY.

Tewma 3.3.
Bupycsl

OcHOBHOe cofiep:KaHue Y4eOHOIr0 MaTepuaJja

Hexnerounsle popmbl sxu3Hu — Bupycsl. Mctopus otkpbeitus BupycoB (. W. MBaHOBCKMIA).
Oco0eHHOCTH CTPOEHHUS M KMU3HEHHOTO IMKJa BUpycoB. bakrepunodaru. bonesnu pacreHuid,
KHUBOTHBIX U YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nummynonedunmra yenoseka (BUY) —
Bo30yauTens CIIM 1a. IlpodunakTuka pacupocTpaHEHUs BUPYCHBIX 3200JICBaHUMN.

Pa3nen 4. PazMHoOKeHHe M HHAMBHYAJIbHOE PA3BUTHE OPTaHU3MOB

)

Tema 4.1.
JKM3HEHHBIN TUKIT KIETKU

OcHOBHOe€ co/lep:KaHHue Y4eOHOr0 MaTepuaJsa

Krnetounslii uki, uin >ku3HEeHHBIN UK kieTku. MuTepdasza u mutos. [Iporeccsl,
nporekawmue B uHTepdase. Permukanus — peakiust matpuynoro cuate3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIM Ha00p — KapuOTHI. J(MIIJIOMIHBIN U TaIUTIOWIHBIA XPOMOCOMHBIC

OK 01
OK 02
OK 04




Habopsl. XpomaTuabl. L{uronornyeckne 0CHOBBI Pa3MHOXKEHUS U MHAUBUIyaJIbHOTO Pa3BUTHS
opranu3moB. Jlenenue kiaetku — Muto3. Ctanuu muto3sa. [Iporeccel, mpoucxozsiue Ha
pa3HbIX CTaAUAX MUTO3a. buonornueckuii cmpicn mutosa. [IporpamMmmupyemast rubenb KIETKH
— arfornTo3.

Tema 4.2.
®dopMbI pa3MHOKCHHUS
OpPTraHHU3MOB

OcHOBHoOE cojiep:KaHne YYeOHOT0 MaTepuaJia

®opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecrioysioe U mojoBoe. Buapl 6ecrosioro pa3MHOXKEHHUS:
JieJIeHre Ha/IBO€ M MOYKOBaHHE OJHO M MHOTOKIJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETATHBHOE
pasmHokeHne. VIcKyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €0 3HAYCHHUE /IS CEJICKIIUH.
[TonoBoe pazmMHOXeHUE, €ro OTINYus OT Oecronoro. Meiio3. Ctaaun meiio3a. [Iporeccsr,
MPOUCXOASIINE Ha cTanusx Meio3a. [loBegenune xpomocom B Meiioze. Kpoccunrosep.
buonornueckuii cMbIch U 3HaUueHUE Melo3a. ['ameToreHnes — mporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK Y ’KMBOTHBIX. [l010BBIE 7KeNe3bl: CeMEHHUKH U snyHUKU. OOpa3zoBaHue U pa3BUTHE
TMOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/, SULEeKIIeTKa) — CIEpMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHHUS SIMIIEKIETOK U ciepMaTo3ou0oB. Omnonorsopenue. [lapreHorenes.

OK 01
OK 02
OK 04

Tema 4.3.
WHauBHIyanbHOE pa3BUTHE
OPTraHU3MOB

OcHoBHOE€ coiep:KaHue Y4eOHOIr0 MaTepuaJia

WunuBuayanbHoe pa3BuTHE (OHTOreHE3). DOMOpPUOHANIBHOE pa3BUTHE (AIMOpHOreHe3). DTarmbl
SMOPHOHAJIILHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TIacTpyJIsaLus,
opranorene3. lloctomMOpuoHanibHOE pa3BUTHE. THIBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHS:
npsMoe, HempsMoe (JIMYMHOYHOE). BiMsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPBHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct m paszButue pactenuid. OHTOTEHE3
LIBETKOBOT'O PAaCTEHHUsI: ABOMHOE OIUIOAOTBOPEHUE, CTPOSHHE CEMEHHU, CTAJIMH PA3BUTHSI.

OK 01
OK 02
OK 04

B ToMm uucie NMPAKTHICCKHUX 3aHATHII

[Ipaktuueckoe 3ansatue Ne 3 «MHbexkunoHHbIe 3a00N€BaHUS W ANUACMHUA B HCTOPUU
YeIIOBEYCCTBAY.
[Tpaktrueckoe 3ansaTUe Ne 4 «BakinuHaius Kak npo(rIakTika MHPEKIIMOHHBIX 32001¢BaHUI

Pa3nen 5. HacjieACTBEHHOCTb 1 H3MEHYHBOCTh OpraHu3smMoB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJleI0BaHUs

OcHoOBHOE€ COACPKAHUC yqeﬁﬂoro MaTcpHaJia

[Ipeamer u 3agaun reHeTUKU. Poib LUTOIOTMM W AMOPHUOJIOTUU B CTAHOBJICHUM T'€HETHKH.
Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeToIbl TeHEeTUKU
(rubpuoNOTNYEeCKU,  LIUTOTCHETUYECKUH,  MOJIEKYJIIpHO-TeHeThdeckuil).  OCHOBHBIE
reHeTndeckue MoHATHS. [ 'eHeTHUecKas CHUMBOJIMKaA, UCIIOJIb3yEeMasd B CXEMax CerHIHBaHHfI.
3aKOHOMEPHOCTH Hacle0BaHUs IPU3HAKOB, ycTaHOBJIeHHbIe I'. Menaenem. MoHorubpuaHoe
CKpeluBaHue. 3aK0H €MHO00pa3usi THOPUIOB TIEpBOro nmokoJieHus. [IpaBumo
JIOMUHUPOBaHMS. 3aKOH paclieIuIeHus Mpu3HakoB. [ mnores3a unctotel ramer. [lomHoe u
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HETIOTHOE JOMUHUPOBaHUE. JIurubpuinoe ckpenmBanyie. 3aK0H HE3aBUCUMOTO
HacjeA0BaHUs MpU3HaKoB. [{[uToreHeTHYECKe OCHOBBI TUTHOPHUTHOTO CKPEITMBAHUS.
AHanu3upyroiee ckpenmBanne. Mcmoap30BaHe aHATM3UPYIOMIETO CKPEIIUBAHUS IS
ONpeACIICHUS TEHOTUIIA OCOOU.

B ToMm uuncie NMPAKTHICCKHUX 3aHATHIl

HpaKTI/ILICCKOC 3ansatue Ne 5 Pemenne 3aaa4 Ha OoNpCACJICHUC BCPOATHOCTHU BO3HUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIpX MOHO-, HOH-, HOJ'II/IFI/I6pI/II[HOM n aHaJIM3UpPyromem
CKpCiIIMBaHKWHU, COCTABJICHUC I'CHOTUIIMYCCKHUX CXCM CKPCIIMBAHUA

OcHOBHoOE cojiep;KaHue Y4eOHOr0 MaTepuaJia

Tema 5.2.
CreruieHHOE HACJIEOBAHUE
MIPU3HAKOB

CueruieHHOE HacleoBaHue Mpu3HaKoB. PaboTta T. MopraHna 1o cuerjieHHOMY HacjieI0BaHHIO
reHoB. Hapyienue cuernseHusi reHOB B pe3yJbTaTe KPOCCHHTOBEepa. XPOMOCOMHAsI TEOPUs
HAaCJIEACTBEHHOCTH. | eHeTHYEeCKHe KapThl.

I'eneTuka moma. XpoMOCOMHOE OTpe/ieiIeHUE T10J1a. AYTOCOMBI M ITIOJIOBBIE XPOMOCOMBI.
['omorameTHbIC ¥ reTeporaMeTHbIe OpraHu3Mbl. HacienoBanue npu3HAKOB, CIETICHHBIX C
ITOJIOM.

OK 01
OK 02
OK 07

B ToMm uucie NMPAKTHICCKHUX 3aHATHIl

HpaKTI/I‘leCKOC 3ansatue Ne 6 Pemenue 3aa4 Ha ONpCACJICHUC BCPOATHOCTU BO3HUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU CHCINICHHOM HACJICAOBAHWHU, COCTABJIICHUC IT'CHOTUIIMYCCKUX
CXCM CKpCIIMBAHU.

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

OcHOBHOe coiep:KaHue Y4eOHOIr0 MaTepuaJja

N3meHunBOCTh. BUibl N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAcCIeACTBEHHasd. Poib cpensl B
HEHACJIEICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON W3MEHYUBOCTH.
BapuanuoHnHslil pan u BapuanonHas kpusas. Hopma peakuuu npussaka. KonnuecTBeHHble 1
KauecTBEHHbIE TPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKALIMOHHONW U3MEHYMBOCTH.
HacneactBenHas, Wi TEHOTUIMYECKAs W3MEHYMBOCTh. KoMOMHATHBHAasS WM3MEHYHBOCTD.
Meiio3 W TOJIOBOM TMpollecC — OCHOBa KOMOWHATHMBHOM W3MEHUMBOCTH. MyTanmoHHas
n3MeHunBoCTh. Kiaccudukanuss MyTanuil: reHHbIE, XpOMOCOMHBIE, TeHOMHBbIE. YacToTa H
MPUYKHBI MyTaluil. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIIECTBEHHON
n3MeHunBocty H. U. BaBuiiosa.

B ToM unciie NpaKTHYECKUX 3aHATHI

IIpaktueckoe 3aHaTre Ne 7 PenieHue 3a1ad Ha ONpPEICIICHUE BEPOSITHOCTH BO3HUKHOBEHUS
HACJIeZICTBEHHBIX IPU3HAKOB INPHU PA3JIMYHBIX THUIIAX B3aUMOJICHCTBHSA T'€HOB, COCTABIICHHE
T'CHOTHUIIMYCCKUX CXEM CKPCIIMBAHMA.

Tema 5.4.

OcHOBHOe cofiep:KaHue Y4eOHOIr0 MaTepuaJja




I'eneTnka uesoBeka

I'enetuka uenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOJbI T'E€HETUKH YEJIOBEKa:
TE€HEAJOTHYCCKUN, OJIM3HEIOBhIN, IIUTOTCHETHUYECKUH, OMOXWMUYECKHH, MOJICKYJISIPHO-
reHeTudyeckuid. COBpEeMEHHOE ONpe/eNieHHe TEeHOTHUIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHNHUPOBaHKUE, B ToM uucie ¢ nomompbto [11P-ananu3a. HacnencrBennsie 3a0oeBaHus
YelloBeKa: TEHHble OoJie3HH, OOJIE3HM C HACIEACTBEHHOH IMPeapacroioKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue W reHepaTHBHbIE MyTarud. CTBOJIOBBIC KJIETKH.
[TpuHIUNIBI 370pOBOro 00pa3a KU3HHU, TUArHOCTUKHU, MPO(PUIAKTUKH U JI€YCHUS TeHETHYECKUX
OoJe3He. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHKUE. 3HAYCHUE METUITMHCKOW T€HETHUKH B
NpCAOTBpalliCHUH U JICUCHHUHU I'CHCTUYCCKUX 3360JI€B3.HI/If/’I YCJIOBCKA.

B ToM 4Hc/Ie NpaKTHYEeCKUX 3aHATHH

[Tpaktrueckoe 3ansitue Ne 8 «CocTaBieHue U aHAIN3 POJIOCIOBHBIX UETIOBEKAY.

Pa3znes 6. DBo1loHOHHAA OMOJIOTHS

=)

Tema 6.1.
DBOIOIMOHHAS TEOPUS U
ee MeCTO
B OHOJIOTHH

OcHOBHOE€ COACPKAHUC yqeﬁﬂoro MaTcpHuaJa

IIpennocslakyu BO3HUKHOBEHMSI IBOJIOLMOHHON TEOPUU. DBOJIIOLMOHHASI TEOPHUS U €€ MECTO B
Oouonoru. BinsHue HBOJIOLMOHHOW TEOPUU Ha pa3BUTHE OHOJOTMU M JIPYTUX HayK.
CaupnerenbcTBa 3Botonuu. IlaneonTonornueckue: nociueI0BaTebHOCTD MOSBIECHUS BUJOB B
MaJICOHTOJIOTUYECKON JIETONUCH, Tepexoanbie (opmbl. buoreorpaduueckue: CXOACTBO U
pasnuune GayH U ¢GIop MAaTEPUKOB U OCTPOBOB. DMOPHOIOIMYECKHE: CXOJACTBA M PA3IHUUSL
SMOpPHUOHOB pPa3HbIX BUJOB IMO3BOHOUYHBIX. CpaBHUTENbHO-AaHATOMHYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIE, PpYJIUMEHTAapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISAPHO-OUOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomtonmonHas teopus Y. [lapsuna. [Ipeanocsiiky BO3HUKHOBEHUS JapBUHHU3MA. J(BIKyIIKe
CHJIBI 3BOJIIOLMHM BHJIOB 1O JlapBuHY (M30BITOYHOE DPA3MHOXKEHUE INPU OrPAaHMYEHHOCTH
pecypcoB, HeompeesnéHHas HW3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIM
0TOOpD).

Tema 6.2.
MuKpo3BOTIOIUA

OcHOBHOE€ COACPKAHUC yqeﬁﬂoro MaTcpHuaJa

Cunrernueckas teopus sBomonuu (CTD) u e€ oCHOBHBIE MOJOXKEHUS. MUKPOIBOIIOIHS.
[Tomynsanus Kak eqUHHUIA BUJIA U 3BOJIIOLUH.

JBrxymue cuibl ((hakTophl)IBOIIOLUH BUOB B IpUpoje. MyTallMOHHBIH Mporece u
KOMOMHATHBHAs U3MEHYUBOCTb. [lonmy sAIMOHHbIE BOJIHBI U Apeiid reHoB. M3omsamus n
murpanus. EcrecTBeHHbli 0TOOp — HaNpaBsAoMMi pakTop 3Bostonnu. Gopmsl
€CTeCTBEHHOT 0 0TOO0pa. [Iprucnoco61eHHOCTh OPraHU3MOB KaK pPe3yibTaT 3BOJIIOLHUN.
[Tpumeps! npucnocobsieHnit y opranu3mMoB. ApoMop(o3sl U HauoaganTanuu. Bug n
BuaooOpaszoBanue. Kpurepuu Buma. OcHoBHBIC (DOPMBI BHI000pa30BaHus: reorpadudecKoe,
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OKOJOTHMYCCKOC.

Tema 6.3. MakposBotOIUs

OcHOBHOe coiep:KaHue Y4eOHOIr0 MaTepuaJja

MaxkpoaBosmrorusi. DopMbI 3BOTIONUH: GUIIETUYECKAs!, TUBEPTCHTHASI, KOHBEPIreHTHAS,
napasuiensHas. HeoOpaTuMocTh SBOMIOIHH.

B ToMm uucie NMPAKTHICCKHUX 3aHATHIl

[Ipaktuueckoe 3anatue Ne 9 «OmnucaHue MNPUCTOCOONEHHOCTH OpraHu3Ma H  ee
OTHOCHUTEIILHOTO XapaKTepay.

Paznen 7. Bo3HUKHOBeHHE M pa3BUTHE KU3HU HA 3emJie

)

Tema 7.1.

3apoxaeHue
" pa3BUTHUC )KU3HU

OcHOBHOe cofiep:KaHue Y4eOHOIr0 MaTepuaJja

[\S)

JloHayuyHble NPEJCTABICHUS O 3apOXJACHUM >XU3HU. HayuHble runore3bl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abuoreHe3 W maHcmepMmus. XUMUYecKas dBONIONUA. AOMOTEHHBIH CHHTE3
OpraHWYECKUX BEIIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHUYECKON HBOJIFOIMK. HavanpHbele srTanel Onomorndeckoil sBomrornuu. ['mmoresza PHK-
mupa. DopMupoBaHHE MEMOpPAaHHBIX CTPYKTYp W BO3HHKHOBEHHE NPOTOKIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIIT )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie no spam u nepuogam. Karapxeil. Apxeiickas 1 mpoTepo3onckas
apsl. [laneo3oiickas spa u €€ nmepruoapl: KeMOPUUCKUH, OPIOBUKCKHUH, CHITYPHHUCKUMN,
JIEBOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKHANA. Me3030McKast opa U €€ NepUuobl: TPUACOBBIN,
IOpCKUii, MesioBoil. KaitHo301cKast apa 1 €€ mepruobl: MajgeoreHOBbIN, HEOT€HOBBIM,
aHTPOIIOT'€HOBBIM.

Tema 7.2.
Cucrema OpraHu4ecKoro
mupa. [Ipoucxoxaenue
YeJIOBEKA — AHTPOIIOT€HE3

OcHoBHOEe coiep:KaHue YUeOHOI0 MaTepuaja

CucremMa OpPraHMYECKOro MHpa KaK OTpakeHHe HBOMIONMH. OCHOBHBIE CHCTEMAaTHYECCKHE
TpyOIbl OpraHu3MOB. XapaKTepPUCTHKA KJIMMAaTa W TEOJOTHYecKUX mporeccoB. OCHOBHbBIC
9TaIlbl BOJIIOLUU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUH U )KUBOTHBIX.
IlosiBiieHME, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

DBOJIOIMS YeJI0BeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHE MpeIcTaBIeHU O IPOUCX 0K ICHUU
gesroBeka. MeTo sl u3ydeHus antpornoreHe3a. CXoCTBa M pa3Iudrs YeJIOBEKA U )KHBOTHBIX.
CucremMaTH4ecKoe MOJ0KEeHHE ueoBeka. JIBrmxkymue cuibl ((hakTopbl) aHTPOTIOTEHE3a.
HacnencTBeHHass ©13MEHYMBOCTD M €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBII 00pa3 KU3HH,
W3TrOTOBJICHUE OPYAHWH TPY/a, MBIILJICHUE, PEYb.

Tema 7.3.
OCHOBHEBIE CTaaUM
JBOJIFOLAHU YEI0BEKA

OcHOBHoOE cojJiep:KaHne Y4eOHOT0 MaTepuaJia

OCHOBHBIE CTaJWM M BETBM SBOJIIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YeIOBEK YyMeEbIi,
YenoBek npsMoxoasamui, YenoBek HeaHASpTalIbCKHMi, YeI0BEK pa3yMHBIM COBPEMEHHOI'O
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tuna. Haxoaku MCKOmaeMbIX OCTaHKOB, BPEMS CYIIECTBOBAaHHUS, 00JACTh PACIPOCTPAHCHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.

UYenoseueckue packl. OCHOBHBIE OOJIBIITUE PACK: €BPOTICOUAHAS (€Bpa3uiicKas), HETpo-
aBcTpasioniHas (PKBaTOpUaIbHAas), MOHTOJIOWTHAS (a3UaTCKO-aMepUKaHCKast ). YepTol
MPUCTIOCOOJICHHOCTH MPEACTABUTENCH YETOBEUECKUX PAC K YCIOBHSIM CYIIECTBOBAHUSI.
EnnncTBO yenoBeueckux pac. Kpuruka pacusma.

B ToMm 4ncie NMPAKTHYCCKHUX 3aHATHIl

[Ipaktuueckoe 3austue Ne 10 «IIpucnocobaeHHOCTh YenoBeKa K Pa3sHbIM YCIOBHUSM CPEIBI.
Brusinue reorpadudeckoii cpeibl Ha MOp(OIOTHIO M PU3UOJIOTHIO YSIIOBEKAY.

Pa3nen 8. Opranusmsl M OKpy:Kaomas cpeaa

Tema 8.1.
Dkonorus
Kak Hayka. Cpebl KHU3HH.
Okonorndyeckue HaKTopsl

OcHOBHOE cojiep:KaHne Y4eOHOT0 MaTepuaia

OKoJsorus Kak Hayka. 3a7auil U pa3zienbl SKOIOTHU. MeTo bl SKOJIOrMYECKUX UCCIET0BaHHM.
DKOJIOTHYECKOE MUPOBO33pEHHE COBPEMEHHOT0 yenoBeka. Cpesibl 00uTaHus OPraHu3MOB:
BOJIHAsI, HA3€MHO-BO3/1yIIIHAsl, TOYBEHHAsl, BHyTPUOPraHU3MEHHAsI. DKOJIOTUYECKUE (PaKTOPHI.
Knaccudukanus skonoruyeckux GpakTopoB: abMOTUYECKHE, OMOTUYECKHE U aHTPOIIOTCHHBIE.
JleiicTBrE 3KONOrHUeCcKUX (aKTOPOB Ha OpraHu3Mbl. AOuoTuyeckue (akTophl: CBET,
TeMIeparypa, BiaxHocTb. @otonepuoausM. [IpucnocobiieHuss opraHu3MoB K ASHCTBUIO
abuotuueckux ¢akropoB. buonornueckue purmel. bruotuueckue Gaxropsl. Bus
OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHLUS, XUIIHUUECTBO. [lapazutusm, MyTyanusm,
KOMMEHCaINU3M (KBapTUPAHTCTBO, HAXJI€OHUYECTBO), AMEHCAIN3M, HEUTpanu3M. 3HaueHue
OMOTHYECKMX B3aUMOJCHCTBUMN /7Sl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX.

OK 01,
OK 02,
OK 04,
OK 07

Tema 8.2.
OKOJIOTHYECKHUE
XapaKTEPUCTHKU
OIS

OcHOBHOe cofiep:KaHMe Y4eOHOIr0 MaTepuaJja

DKOJIOTHYECKUE XaPAKTEPUCTUKHU NOMysiuun. OCHOBHBIE MOKA3aTeNU MOMYJISLUN:
YUCJIEHHOCTb, IJIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpanus. {unamuka
YUCJICHHOCTHU MONYJISALMY U €€ PeryJsiuus

B ToM 4nc/ie npaKTHYeCKUX 3aHATHH

[TpakTuueckoe 3ansTue Ne 11 «I[loacuér mIoTHOCTH MOMYJISIIMNA pa3HbIX BUI0B PACTSHHI.

Pa3nen 9. Coo01mecTBa M DKOJOTHYECKHE CHCTEMbI

10

Tema 9.1.
CoobmiecTBa OpraHu3MoB,
IKOCHUCTEMBI

OcHoBHOE€ coacpkaHue yqeﬁﬂoro mMarepuajia




Coo011ecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAsI, TPOCTPAHCTBEHHAS,
Tpoduueckas (rumieBas). Bunbl-nomuuanTel. CBsi3u B OMOIICHO3E.

DKoJorudeckue cucteMsl (3kocucteMbl). [lorsTre 00 sKOcHcTEMe U OHOTEOIIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHThI YKOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEyLIEHTHI.
KpyroBopoT BemiecTB U MOTOK SHEPTUHU B 3KocUcTeMe. Tpoduueckue (MUIIEeBHIE) yPOBHU
skocucTeMbl. [Iuiesbie nenu u cetu. OCHOBHBIE MOKA3aTeNM IKOCUCTEMBI: Onomacca,
MPOAYKLHS. DKOJOTHYECKUE MUPAMUIBI: POTYKIMH, YUCIEHHOCTH, Oomacchl. CBONCTBa
9KOCUCTEM: YCTOWYMBOCTD, CAaMOpEryJIsiiusi, pazButue. CyKieccus.

OK 01,
OK 02,
OK 04,
OK 07,
IIK 3.3

Tema 9.2. OcHoBHOE cojiep:KaHue YUeOHOI0 MaTepuaa
[IpupoaHbie 3KOCUCTEMBI [IpupogHbie 3KOCHUCTEMBI. ODKOCHUCTEMBI pEK U 03€p. IDKOCHUCTEMAa XBOWHOrO WU | 2
ITUPOKOJIUCTBEHHOTO neca. AHTpPOIIOTCHHBIC 9KOCUCTEMBEI. ATPOIKOCUCTEMEI.
Ypbooskocucrembl. buonoruueckoe U XO3SHCTBEHHOE 3HAYEHUE Aarpo’KOCHUCTEM U
ypOoskocuctem. buopa3znooOpasue kak ¢akTtop ycroiumBocTH 3kocucteM. CoxpaHeHue
OHMOJIOrMYECKOro pa3HooOpasus Ha 3emiie.
Tema 9.3. OcHOBHOE cofep:KaHue Y4eOHOr0 MaTepHuaJja
buocdepa — VYuenne B. . Bepnanckoro o 6uocdepe. ['panutipl, coctaB u ctpykrypa 6mochepst. XKusoe 2
ryo0anpHas BemiecTBo U ero pynkimn. OcodeHHOCTH Orocdepsl Kak rT00ATBHON YKOCUCTEMBI.
AKOCHCTEMA 3eMIIU JluHamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Onochepe. KpyroBopoTs! BelecTs u
OMOTCOXMMHUYCCKHE ITUKITBI AJIEMEHTOB (yTJIepo/ia, a30Ta). 30HATLHOCTh OMOC(hepHl.
OcHoBHBIE OMOMBI CYIIIH.
Tema 9.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE ColepKaHNe (colep:KaHue MPUKJIATHOT0 MoayJst) | 2
Biusinue antponoressix | UemoeuecTBo B Ouocdepe 3emin. AHTPOMOTeHHbIE U3MeHeHHusi B Ouocdepe. [nodanbHbIe
(axTopoB Ha 6nocdepy | skonmormueckue mpobiembl. CocCyliecTBOBaHHE MPUPOAbI U 4YesjoBeuecTBa. CoxpaHEHHUE
Onopa3zHoOOpa3usi Kak OCHOBa ycToWyuBOCTH Ouocdeppl. OcHOBa pPalMOHAIBHOTO
YIPABIICHUS TPUPOTHBIMH PECypCcaMH U UX HCITOJIb30BaHME. JIOCTHIKCHHS OMOJIOTHN U OXpaHa
TIPUPOJIBI
B ToM unciie NpaKTHYECKUX 3aHATHI
[IpakTrueckoe 3ansaTue Ne 12 «OTX0/16I IPOU3BOJICTBAY 2
Tema 9.5. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CoJlepP:KaHue (coaepKaHue MPUKJIAIHOro MoayJs) | 2




Bnusinue counanbHo-
9KOJIOTUYECKHX (DAKTOPOB
Ha 3/I0POBbE YENIOBEKA

310poBbE U €ro coctapistome. PakTopsl, MOJIOKUTEIBHO U OTPULIATENILHO BIUSIONIME Ha
opraHu3M dYenoBeka. [IpoOiieMa TEXHOTEHHBIX BO3JIEHCTBHM Ha 30pOBbE YeJIOBEKa
(Z—)JIGKTpOMaI‘HI/ITHBIG I10JIA, GBITOBaSI XHUMMUA, I/I3651TO‘-IHI:I€ IOyMbl, paguanusa u T.H.).
Apnanranys opraHu3Ma dYeloBeka K - (akrtopaMm  okpykawomied cpeapl. [IpuHIMIBI
(dbopMupoBaHus 30pOBhEcOEperamIero nopeaeHus. Ouznyeckas aKTUBHOCTh M 3JI0POBBE.
buoxumuueckue aceKThl palioHaIbHOTO MUTAHUSI.

B TOM unclie 1a00paTOpHbBIX 3aHATHIA

JlaboparopHas pa6ora Ne 3 «BnusHue abuoTnueckux (akTOpoB Ha uyeJIOBEeKa» (B KauecTBe
TPHUITEPOB, CHIDKAIONINX PAbOTOCMOCOOHOCTh, WCIIONB30BATh YCJIOBUS OCYIICCTBIICHUS
npodeccHOHAbHOM IeATENbHOCTH: IIIyM, TEeMIEpaTypa, hu3nueckas Harpy3Ka u T.11.).

Paznen 10. Cenekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU

Tema 10.1.
Cenexums
KaK HayKa U IpoIecC

OcHOBHOE cojiep:KaHne Y4eOHOT0 MaTepuaia

Cenekius Kak HayKa ¥ TpoIecc. 3apokKICHHUE CeNEKINH U fomecTukamnus. Yuenue H. U.
BaswuiioBa o 1ieHTpax MHOr000pa3us U MPOUCX0KICHUS KYJIbTYPHBIX pacTeHui. LIeHTphI
HpOI/ICXO}KI[GHI/ISI JOMAIITHUX )XKUBOTHBIX. COpT, nopona, mrTaMM. COBpeMeHHLIC METOABbI
cenekiuu. MaccoBbli M1 MHIUBUYaTbHBIA OTOOPHI B CENEKIIUN PACTEHUHN U )KUBOTHBIX.
Ornenka skcTepbepa. bim3kopoacTBeHHOE CKpeluBaHne — MHOpUIUHT. YucTas TuHus.
CkpeniBaHue YuCThIX TUHUHN. ['eTeposuc, wnu rudpunnas cuia. HepoactBenHoe
CKpelyBaHue — ayTopuaunr. OtnanéHnas rudpuanszanus u e€ ycrnexu. McKyccTBEHHBIH
MyTareHe3 u NoJiy4eHUe NOJUIION10B. JJOCTUKEHUS CeNEKIIMU PAaCTeHUM, d)KUBOTHBIX U
MHKPOOPTraHU3MOB.

Tema 10.2.
OCHOBBI OMOTEXHOJIOTUH

OcHOBHoOE cojiep;KkaHne Y4eOHOro MaTepuaJia

buoTexHoorus kak orpacib Npou3BOACTBA. [ eHHAsI MHKEHEpHUsl. DTalbl CO3IAHUS
pexombunanTHoi JIHK u Tpancrennsix opranuzmos. Knerounas nmxeHepus. Knetounsie
KYyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuid. KiionupoBanue
BBICOKOIPOTYKTUBHBIX CEIbCKOXO35IMCTBEHHBIX OPTaHU3MOB. DKOJIOTMUECKUE U 3TUUECKUE
npooOsembl. MO — reHeTrndecKkn MOIH(MUIIMPOBAHHBIC OPraHU3MEL.

Tema 10.3.
buorexnonornu
B )KU3HHU U npodeccuu

IIpodeccuoHabHO OPHEHTHPOBAHHOE CoIepkaHNe (Coep:KaHue MPUKJIATHOT0 MOAYJisl)

OCHOBHBIC HaNpPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B MPO(PECCHOHAIBHON JeSITeIbHOCTH
yesroBeka. Meronpl OnoTexHoaorui. OOBEKTE OMOTEXHOIOIHN. DTHKA OMOTEXHOIOTHYECKUX
U TCHETHMYECKUX OJKCIepUMEHTOB. [IpaBWia ToMCcKa M aHaiu3a OHOIKOJOTHYECKOU
nH(pOPMAIIUY W3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas M yuyeOHO-Hay4YHas JTUTepaTypa, CPeIcTBa
MaccoBoii nH(popMaIuu, ceTh IHTEpHET U apyrue).

B ToMm uncie NMPAKTHICCKHUX 3aHATHIl

[Tpaktrueckoe 3anstie Ne 13 Kelichl Ha aHanmM3 WHGOPMAIIMU O HAYYHBIX JOCTIKCHHSX B

OK 01,
OK 02,
OK 04,
OK 07
IK 3.3




00JacTH TeHETUYECKUX TEXHOJOTUH, KIIETOYHON HHKEHEPHUH, TTUIIEBBIX OMOTEXHOJIOTHH.
[Ipaktnueckoe 3anstue Ne 14 3ammra Keiica: NpeacTaBiIECHUE PE3yJIbTATOB PEIICHUS KEHCOB
(BBICTYILIEHHE C IPE3CHTAILIUCH).

Pa3zgen 11. Penrenue keiicoB B 00J1aCTH OHOTEXHOJIOT Ui 10
Tema 11.1. IIpodeccnoHaATLHO OPHEHTHPOBAHHOE COJiepKaAHME (CoAepKaHue NPUKJIATHOIO MoayJas) | 5
buorexnonoruun Pa3BuTHe MpOMBINIIEHHOW OMOTEXHOJOTHI M e€e MPUMEHEHHE B KU3HU 4YeNIOBEeKa, MOUCK U | 1 OK 01,
B MIPOMBIIIJIEHHOCTH aHaM3 WHOOPMAIMK U3 PA3IMYHBIX MCTOYHUKOB (Hay4dHas W ydeOHO-HaydyHas JIUTEpaTypa, OK 02,
CpeJIcTBa MaccoBOM MHGpopManuu, ceTb MHTEpHET U ApYyTHE) OK 04,
B ToM unciie NpaKTHYECKUX 3aHATHH OK 07
Ne 15 Keiicel Ha anHanu3 WHPOPMAIMM O PA3BUTHUU MPOMBILIUICHHON OuoTexHonoruii (mo | 4 IIK 3.3
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeAcTaBIEHUE pPE3yJNbTATOB pEHICHUS KEMCOB (BBICTYIUICHUE C
MIPE3CHTAIIHECH ).
Tema 11.2. IIpodeccnoHAIBLHO OPHEHTHPOBAHHOE COJIEPKAHME
CormanbHO-3TUYECKUE DTHUYECKHE aCTEKThl Pa3BUTHsI OMOTEXHOJOTHA M MPUMEHEHHE WX B JKM3HU YEJIOBEKA, OWCK | /
acIIeKThl OMOTEXHONOTUN | M aHanu3 WHGOOPMAIIUK U3 PAa3IUYHBIX HCTOYHUKOB (HaydHas M y4eOHO-HAYJIHAs JTUTEPATypa,
CpEeACTBA MacCOBOM MH(pOPMAIIUH, CeTh VIHTepHEeT U IpyTHE).
B TOM uncne npakTM4eCKuX 3aHATUN
Tema 11.3. IIpodeccuoHaILHO OPUEHTHPOBAHHOE COJIEP:KAHNE
buotexHonoruun Pa3Butne OuoTexHONOTMH C TPUMEHEHHEM TEXHHUYECKUX cucteMm (OmoumxkeHepus, | 1
U TEXHUYECKUE CUCTEMBI | OmonHpopMaTuka, OWOHWKA) W WX TNPUMEHEHHE B JKM3HU YEJIOBEKAa, MOWCK W aHAJINU3
nH(pOpMAaIIUY U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JTUTepaTypa, CpeicTBa
MaccoBoi nHpopmaruu, cetb HTEpHET 1 ApyTrHe).
IIpomexxyTouHasi arrectamus (mudepeHIMPOBaHHBIN 3a4eT) -
Bcero: 72




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-HaTJIAIHbIX Tocoouii «buomorusy;

-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 ANEKTPOHHBIE U3/IAHUS



1. OBC Jlaus.



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

NEeNCcTBOBATh

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 3.3  KoHTponupoBath

MpOBEJICHHE pabot

IKCILTyaTaIH
ra3o0CHa0KeHUs
ra3opacrnpe/eeHus
ra3onorpe0iIeHus)

o
CUCTEM
(cereit
148

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

(exxeromHo) | oOmreoOpa3oBaTeNbHBIM YU€OHBIM UCIUIUIMHAM B 2 OK 04

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

®deBpalib [ToaroToBka u COMPOBOXKIACHUE YYACTHUKOB 00IaCTHOU 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.



