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1. HACHHOPT PABOYEM IMPOI'PAMMBbBI YYEBHOM JUCIIUTIIMHBI
EcrecTrBo3Hanue (0noJiorus)

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mporpaMMa  pa3paboTaHa Ha  OCHOBE  MPHUMEpPHOM  MpOrpamMmbl
o0mieo0pa3oBarenbHOM  yueOHOW TUCHUIUIMHBL «buosorus» Juis peanus3ali  OCHOBHOM
npodeccuoHalibHON  oOpa3oBarensHOl mporpammbl  CIIO Ha ©6a3e OCHOBHOrO OOIIEro
o0Opa3oBaHus, peKOMeHI0BaHHON DeiepalibHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUpEXKICHUEM
«®DenepanbHblid UHCTUTYT pa3BuTHs oOpazoBanus» (OI'AY «DHUPO»), mporokon Ne 3 ot 21
utoina 2015 r.

PaGouass mporpamma  y4yeOHOW  JUCHMIUIMHBI  SIBISIETCSA  YacTbl0  OCHOBHOM
npodeccuoHalibHONM o0Opa3zoBarenbHON mporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo mporpamme
MOJATOTOBKU KBaJTM(UIMPOBAHHBIX padouux, ciyxamux mno npodeccun 15.01.25 CraHoyHHMK
(MeTa/si000padoTKa), BXOmANICH B  yKpymHeHHyro rpymmy — mpodeccuin  15.00.00
MamuHoCTpOEHHe.

Pabouass mporpamma y4eOHOH IUCHHMILIMHBI MOXET OBITh HCIOJIB30BaHA JIPYTHMH
00pa3oBaTeNbHBIMUA YUPEKICHUSIMH MPOPECCUOHAIBHOTO U JIOMOJHUTEILHOTO 00pa3oBaHUs,
pean3yonMMi 00pa30BaTeIbHYIO IPOTrPAMMY CPEIHETO 00IIero 00pa3oBaHusl.

1.2. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOH HNPO(ecCHOHATBHOH 00pa3oBaTeIbHOM
NPOrpamMMbl: JUCHMILIMHA BXOAUT B 00111€00pa30BaTeIbHbIN HUKIL.

1.3. He.]'ll/l H 3a1a4Yi JUCHUUMIIJIUHBI — Tpeﬁonalmﬂ K pe3yJabTaTaM O0CBOCHUA NTUCIHUIIJIUHDBI:

Copepxanne mporpaMmsl «EcTecTBo3Hanme (OMOIOTHS)» HAPaBICHO HA JOCTHKEHHE
CIEAYIOIIMX LeJIei:

- monydeHue (yHIaMEHTaIbHBIX 3HaHMM O Oumosiormueckux cucreMax (Kmerka, Opranuswm,
[Monynsaumsi, Bun, DxocucreMa); UCTOPUH Pa3BUTHSI COBPEMEHHBIX MTPEICTaBICHUHN O KUBON
MIPUPO/IE, BBHIAAIONTUXCS OTKPHITHIX B OMOJIOTMYECKON HAYKE; POJIH OMOJIOTMYECKON HAYKHU B
(GbOpMUPOBAaHUN COBPEMEHHOH €CTEeCTBEHHO-HAYYHOH KapTUHBI MHpa; METOJaX Hay4yHOTO
MO3HAHUS;

- OBJQJICHHE YMEHUSMHU JIOTUYECKU MBICIUTH, OOOCHOBBIBATH MECTO M POJb OHOIOTHUYECKUX
3HAHUH B NPAKTUYECKON JESITENIbHOCTU JIOACH, Pa3BUTUU COBPEMEHHBIX TEXHOJOTHIA;
OTIPEICNIATh JKUBBIE OOBEKTHI B MPUPOE; MPOBOAUTH HAOIIOJACHHS 3a SKOCHCTEMAMH C
LEJIbI0 WX ONUCAHMS U BBIABICHUS €CTECTBEHHBIX U aHTPOIOT€HHBIX U3MEHEHHI; HAXOAUTh
Y aHAJIM3UPOBATH WH(OPMAITHIO O )KHBBIX 00BEKTaX;

- Ppa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00ydJaronuxcsi B MPOIECCe U3YICHUST OMOJIOTHUECKUX SIBJICHUH; BBIAAIONTUXCS JOCTHKEHUN
OMOJIOTHH, BOIICANINX B OOIIEYETIOBEUECKYIO KYIbTYPY; CIOXKHBIX M TPOTUBOPEUYHBBIX
MyTel pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISAJIOB, HICH, TEOPHH, KOHICTIINMA, THITOTE3 (O
CYIIIHOCTH W TIPOMCXOXXJEHWU IKU3HM, UYEJIOBEKa) B XOA€ pabOThl C pa3IMYHBIMU
UCTOYHUKAMHU UHGHOPMAITUH;

- BOCIUTaHUE YOEXKJICHHOCTH B HEOOXOAMMOCTH MO3HAHUS KUBOU MPUPOABI, HEOOXOIUMOCTH
paIoOHAIBHOTO MPUPOIONIONH30BAHMS, OEPEKHOIO OTHOIICHUSI K MPUPOAHBIM pecypcaMm U
OKpYXaroliel cpene, COOCTBEHHOMY 3J0POBBIO; YBOXKEHUS K MHEHHUIO OIIMOHEHTa MpHU
o0CcyXIeHUN OMOJIOTUYECKUX MPOOIIeM;

- HCIOJIb30BaHHE MPUOOPETEHHBIX OMONOTHUECKUX 3HAHUN U YMEHUH B MOBCEIHEBHOW JKU3HH
JUISL OLIGHKH TIOCJTIEACTBUNA CBOEW NEATENbHOCTH (M AESITENbHOCTH NPYIHX JIIOJeH) Mo
OTHONICHHIO K OKpYKaloIllel cpefie, 3J0POBbI0 APYTUX JII0JIed U COOCTBEHHOMY 3/I0POBBIO;
o0ocHOBaHUE U COONIOZICHUE MeP MPODUIAKTHKY 3a00JI€BaHU, OKa3aHUE TIEPBOM MTOMOIITH
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IpU TpaBMax, COOJIIOICHUE TIPABUII TOBEJICHHS B IPUPO/IE.

OcBoenue cojepkaHusi yuyeOHOW nucuuruiMHbl «buonorus» oOecreynBaeT JAOCTHXKEHUE
CTYJICHTaMHU CIEAYIONINX Pe3y/JbTATOB:

JAUYHOCHIHbBIX:

c(hopMHPOBAHHOCTH, YYBCTBA T'OPJOCTH U YBAXKEHHS K HCTOPHU M JIOCTHXKCHUSIM
OTCUYCCTBCHHOW OHOJIOTMYECKOW HAYKH; IPEJICTABICHHUS O IIEJIOCTHOM €CTeCTBEHHO-
HAy4YHOW KapTHHE MHPA;

MMOHMMAaHHUE B3aUMOCBSI3U M B3aMMO3aBHUCHMOCTH €CTECTBCHHBIX HAYK, UX BIIMSHUS Ha
OKPYXKAIOIIYIO CPeay, SKOHOMUYECKYIO, TEXHOJOTHYCCKYIO, COLUATbHYIO U 3THYCCKYIO
cepsl AeITeIbHOCTH YEIIOBEKA;

CIIOCOOHOCTh MCIIOJIB30BaTh 3HAHHWS O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE
MUpa B O00pa3oBaTeIbHONM H NPOPECCHOHATBHON JCSATCILHOCTH, BO3MOMXHOCTH
MH()OPMAIIMOHHOM Cpeibl I 00eCIeUeHUs IPOYKTUBHOTO CaMO00Opa30BaHus;
BJIQJICHUE KYJIbTYPOH MBIILJICHUS, CIIOCOOHOCTh K 00OOIICHNIO, aHAIN3Y, BOCIIPHUS THIO
uH(pOpMaMKi B 00aCTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE IIETTM M BBIOOpY IyTEH ee
JIOCTHOKCHHS B IPO(eCCHOHANIbHOM cdepe;

CIIOCOOHOCTBh PYKOBOJICTBOBATLCS B CBOCH JCATCIHBHOCTH COBPEMEHHBIMM ITPUHIIUIIAMH
TOJICPAHTHOCTH, JHMaJiora W COTPYAHHYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C
KoJlIeraMu, paboTe B KOJUICKTHBE,

TFOTOBHOCTh MCIIOJIb30BaTh OCHOBHBIE METOBI 3aIIUTHI OT BO3MOXHBIX IOCJIEICTBUN
aBapuii, KaracTpo(, CTUXUHHBIX OCICTBUH;

o0J1alaHie HaBbIKaMHU 0€30I1acHOM paOOThl BO BPeMsl MPOCKTHO-HCCIICI0BATEILCKON 1
9KCIIEPUMCHTAJILHOM  JICATCIBHOCTH, IPH HCIOJIb30BaHUU J1abOpaTOPHOro 000-
PYyIOBaHMUS;

CIIOCOOHOCTh HCIIOJIb30BaTh TMPUOOPETCHHbIE 3HAHUS W YMEHHUS B IPAKTHYECKOM
JEATeTLHOCTH M TIOBCEIHEBHOM JKM3HU JUIsl COONIOJEHUS Mep MPO(MIAKTUKH OT-
paBJIeHUMN, BUPYCHBIX U JIPYTUX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX MTPUBBIUEK (KypPEHUS,
AJIKOTOJIM3Ma, HAPKOMAHUH ); IPABUJI TIOBEACHUS B IPUPOTHOM Cpelie;

FOTOBHOCTh K OKAa3aHUIO MEpPBOM IMOMOIIM MPU TpaBMaxX, MPOCTYAHBIX WU APYrHUX
3a00JIeBaHUSAX, OTPABIICHUSX MMHUILEBBLIMH MPOTYKTaAMHU;

mem anpeOM eéMmHublx:

OCO3HAaHHE COIMAIBHON 3HAYMMOCTH CBOEH Mpodeccuu/CrnenuaibHOCTH, 00JiagaHue
MOTHBAIIMEH K OCYIIECTBICHUIO MPOPECCUOHANBHON AEATeIbHOCTH;

MOBBIIIICHHE WHTENIEKTyallbHOTO YPOBHS B TMpOLIeCCE€ H3YyYEHHUS OHOIOTHYECKHUX
SIBJICHHUM; BBIJAIOIMIUXCS JOCTHXKEHUN OHMOJIOTHH, BOIIEAIINX B OOIIEYEIIOBEUECKYIO
KYJIbTYpY; CJIOXHBIX W TPOTUBOPEUYMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HayYHBIX
B3TJIAIOB, UJIEH, TEOPHM, KOHIETIINN, TUTIOTE3 (O CYIHOCTH U MPOUCXOKICHUN KU3HH,
YeJI0OBEKa) B X0/Ie PaOOTHI ¢ pa3NTUYHBIMU HCTOYHUKAMHU HH(GOPMAIIIH;

CIOCOOHOCTh OPTaHW30BBIBATh COTPYIHUYECTBO €IUHOMBIIINICHHUKOB, B TOM YHCJE C
WCITOJIh30BAaHUEM COBPEMEHHBIX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
CIIOCOOHOCTh TMOHUMATh MPHUHIUIIBI yYCTOMYMBOCTH W MPOAYKTUBHOCTH KMBOU
MPHUPOJIBI, TYTH €€ U3MEHEHUS MOJI BIMSIHUEM aHTPOMOTEeHHBIX (haKTOPOB, CIOCOOHOCTH
K CHCTEMHOMY aHAlU3y TI00aIbHBIX 3KOJOTHYECKHX MPOOJIEM, BOIMPOCOB COCTOSHUS
OKpY’KaloIllel cpeibl U palioOHAIbHOTO UCTIOIB30BAHMS IPUPOJAHBIX PECYPCOB;

yMEHHE OOOCHOBBIBATH MECTO M pOJIb OHOJNOTHYECKUX 3HAHWA B MPAKTUYECKOU
JEATEIbHOCTH JIIOJIeH, Pa3BUTHUM COBPEMEHHBIX TEXHOJOTUM; OINpEAeNiaTh KUBbIE
00BEKTHI B MIPUPOJIC; TPOBOIUTEH HAOTIOICHUS 32 DKOCUCTEMAMU C IIEJIbI0 X OMUCAHUS
U BBIABJICHHS €CTECTBEHHBIX M  AHTPONOTCHHBIX HW3MEHEHWH; HaXOAUTh U
aHaJIM3UPOBATh WH(OPMAITHIO O )KUBBIX 00BEKTaX;

CITOCOOHOCTh TPUMEHSATH OHMOJOTMYECKHE M OSKOJOTHYECKHE 3HAaHWSA JUIsl aHaln3a
MPUKIIAHBIX TTPOOJIEM XO3SICTBEHHOM eI TEIbHOCTH;

CIIOCOOHOCTP K  CaMOCTOSITEJIBHOMY TMPOBEACHHUIO HCCIEIOBAaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOTO OJKCIEPUMEHTA, HWCIOJB30BAHUIO WH(POPMAIMOHHBIX TeX-
HOJIOTUH JJIsl PEeIICHUs] HAYYHBIX U MPO(ecCHOHANBHBIX 33/1aY;
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CHOCOOHOCTh K OLIEHKE 3TUYECKHX AacleKTOB HEKOTOPHIX HCCIIEAOBAHHHA B 00JIacTH
OMOTEXHOJIOIMH (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOI0TBOPEHUE);

* npeoMemHuIX:

c(hopMHPOBAHHOCTH MPEACTABICHUM O POJIM M MECTe OHMOJIOTMH B COBPEMEHHOW Ha-
YYHON KapTHHE MHpa;, MOHUMAHHE POJIU OHoJornM B (OPMHPOBAHUU Kpyrosopa u
(hYHKIIMOHAJIBLHOW IPaMOTHOCTH ISl PEIICHUS IPAKTHYCCKUX 33134,

BJIQJICHUE OCHOBOIIOJIATAIOIIMMHY MOHATHSMH 1 MPEACTABICHUSIMU O KUBOM IMPHUPOAEC, €€
YPOBHEBOM OpPraHU3aIllid M SBOJIOIUH, YBEPECHHOE II0JIb30BaHUE OHMOJIOTHYECKOM
TEPMHUHOJIOTHEH U CHUMBOJIUKOM;

BIIAJICHNC OCHOBHBIMH METOJaMH HAyYHOT'O IIO3HAHMS, HWCIOJb3YEMBbIMH TIPH
OMOJIOTHYECKAX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M DJKOCHCTEM:. OIIHMCAHUEM, W3-
MEpEHHEM, IIPOBEJICHHUEM HAOJIOJCHUA; BBIIBICHHE M OICHKA aHTPOIOTCHHBIX
W3MEHEHUH B IPUPOJE;

c(hopMHPOBAaHHOCTh YMEHUM OOBSICHATH PE3yJbTAaThl OMOJIOTHYECKUX IKCIEPUMEHTOB,
pelIaTh 3JIeMEHTAPHBIC OMOIOTMYSCKUE 3a/1a1H;

c(hopMHPOBAaHHOCTh COOCTBEHHOM IIO3UIMHM II0 OTHOIICHHIO K OHMOJOTHYECKOH HH-
dbopManmy, IOJy4aeMOd M3 pPa3HBIX MCTOYHHMKOB, TJIOOAJIBHBIM HKOJOTHYECKHM
npo0iieMaM U MyTSAM UX PEIIeHUs.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl THCHHMILIMHBI:

MaKCHMaJIbHOM y4eOHOIi Harpy3ku oOydaromerocss 54 daca, B TOM 4YHCIIE:
00s13aTeNnbHON ayIUTOPHOM yueOHOM Harpy3ku oOyydatomierocst 36 yacos;
CaMOCTOATENILHON paboThl o0yvatomierocs 18 yacos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O6beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4eOHO padoThl

Bun yueoHoii padoThl Oobvem uacos
MakcumanbHas yyeOHasi Harpys3ka (Bcero) 94
O0s3aTesIbHAsI AYAUTOPHAs YUeOHasi Harpy3Ka (Bcero) 36
B TOM YHCIIE:

MIPAKTUYECKHE 3aHITHS 18
CamocrosiTeibHas padora o0y4yawomerocs (Bcero) 18
B TOM YHCIIE:

HOJTrOTOBKA COOOIIEHUH MO MPOPHUIBHBIM U TNMPO(ECCHOHAIBFHO 3HAYUMBIM 2
DIIEMEHTaM COZICPIKAHUS

MOATOTOBKA pedepaToB, MPE3eHTAINH, JOKJIAI0B, COOOIICHHI IO TeMaM 6
paboTa ¢ KOHCHEKTaMHu, y4yeOHOH nuTepaTypoil (mo mnaparpadam, riaBam 6
yueOHBIX TOCOOMH, YKa3aHHBIX PENOAaBaTEIIEM )

MOJTrOTOBKA K MPAKTUYECKUM 3aHSATHIM 4

IIpomescymounas ammecmayusi 8 popme: ougppepenyuposarnroeo 3auema
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2.2. TeMaTn4yecKMil IJIAH U coJepkaHue yueOHOH nucuuninubl: EcrecTBo3HaHue (0M010THA)

HaumenoBaHnue
pa3aeioB U TeM

Couepmanne yqeﬁﬂoro marepuaJia, naﬁopaTole,le U IMIPAKTHYECKUEC 3AHATUSHA, CAMOCTOATEC/IbHAsA pa60Ta oﬁyqamumxca

O0beM yacoB

Yposenn
O0CBOEHHUS

1

2

4

BBenenue

Cozepxanue yueOGHOTO MaTepuaa

1

OOBeKT U3ydeHHs OHMONOTHH — JKWBas mIpupona. lIpm3Haku >KUBBIX OPTaHU3MOB M WX MHOrooOpasme. YpOBHEBas
OpTaHU3AIMs JKUBOW MPHUPOIBI U SBOIIONMA. MeToIpl MO3HAHUS KUBOH mpupoasl. O0mue 3aKOHOMEPHOCTH OWOJIOTHH.
Ponp Ouonorun B (OPMHPOBAHUU COBPEMEHHOW €CTECTBCHHO-HAYYHON KapTHHBI MHpa M MPAKTUUECKOHN AEATEIHHOCTH
Jrojiei. 3HaueHue OMOJIOTHH NPH OCBOGHHH Npodeccuil  criennanbHoCTel cpeaHero npodeccnoHaIbHOro 00pa3oBaHHUsI.
Ha yposne yuebnvix deticmeuii:

O3HaKOMJICHHE C OMOJIOTMYECKUMU CHUCTEMaMH DPa3HOTO YPOBHS: KJIETKOW, OpPraHW3MOM, HOMYJISILUEH, IKOCUCTEMOH,
ouocdepoit. OmpesencHre pojd OHONOTHH B (OPMHPOBAHUU COBPEMEHHOW CCTECTBCHHO-HAYYHOW KApTHHBI MHUpa H
MPaKTUYECKOM MeATSIBbHOCTH Jtozici. OOyueHUe COOMIOACHHUIO PABUIT MOBEICHHS B IIPUPOJIC, OCPSIKHOMY OTHOIICHUIO K
6uosornueckuM 00beKTaM (pacTEHHSIM U JKUBOTHBIM M X COOOIIECTBAM) M UX OXpaHe.

Jemoncrpanuu: bruomornueckue CHCTEMBI Pa3sHOTO YPOBHS: KIIETKAa, OPTaHH3M, IMOMYJIANHUsSA, 3KOcHUcTeMa, Omocdepa.
IlapcTBa >KMBOH NPUPOJBI.

Tema 1. Yuenue o

KJICTKE

Copepxanne yaeOHOTO MaTepuaia

1

Xumuueckasi opraHu3anusi Kjierku. Kierka — djeMeHTapHas KMBash CHUCTeMa M OCHOBHAs CTPYKTYPHO-
(yHKIHOHATBHAS €MHHIA BCEX KUBBIX OPraHU3MOB. KpamKasi ucmopusi uzyueHust Kiemxu.

Xumudeckasi opranuzanus kKietkd. OpraHuueckre U HeOpraHMYeCKHe BElIeCTBAa KISTKHU M JKUBBIX OpraHm3MoB. beikw,
YIJIEBO/IbI, JIUITUIBI, HYKJICMHOBBIE KUCIOTHI M KX POJIb B KIIETKE.

Ha yposne yuebuvix oeticmeuil.

YMeHre npoBOJUTh CPABHEHUE XMMUYECKON OpraHM3allMy )KUBBIX U HEXKHBBIX 00BEKTOB. [loyueHHe MPEACTaBICHUS O
POJIM OPraHUYECKUX U HEOPTraHUYECKHUX BEIICCTB B KIICTKE.

Crpoenue u PyHKUMH KJIETKHU. [IpokapHoTHUECKHE W 3YKapHOTHYECKHE KIETKH. BHpyChl kak HekjeTodHas ¢opma
KU3HU U WX 3HaueHWe. boprba ¢ BupycHbiMH 3a0oneBanusiMu (CIIN] m np.) Lurommasma m KjaeTodHass MeMOpaHa.
OpraHouIbI KIETKH.

Ha yposHe yuebHuix deticmeuii:

N3yuyeHune cTpoeHuUs KIETOK 3YKapuOT, CTPOCHUS U MHOTO00pa3Hsl KIETOK PaCTEHUH 1 JKUBOTHBIX C MTOMOIIBIO
MHUKpOTIpENapaToB.

HaGimroteHue K1eToKk pacTeHH 1 )KMBOTHBIX T10]] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax, X OlHucaHue.
IIpuroToBneHne u ONMUCAHNE MUKPOTIPENIAPATOB KIETOK PACTECHHIMA.

CpaBHEHHUE CTPOCHHS KIIETOK PACTEHUH M JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam
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3 | O6MeH BelleCcTB M NMpeBpalleHne YHEPrHM B KieTKe. [[acTu4eckuii U SHepreTu4ecKuii 0OMeH.
Crpoerne u ¢Qynkmun xpomocoMm. JJHK — Hocurens nHacmenctBenHoit wH(popmarmm. Pernmukamms JHK. Tewn.
I'enernueckmii kon. buocunres Oenka.
Ha yposne yuebnvix deticmeuil:
YMeHHUE CTPOUTH CXEMbI IHEPTeTUUECKOro 0OMeHa 1 OnocuHTe3a Oelika.
[TosydeHune npeacTaBieHus O MPOCTPAHCTBEHHON CTpyKType Oenka, mosiekyn JJHK u PHK
4 | KuzHeHHBIH MK KiaeTKH. KileTki U MX pazHooOpasue B MHOTOKJIETOYHOM OpraHusMe. JJughgepenyuposxa kiemox.

Knerounas Teopust cTpoeHHs OPraHU3MOB.

Muro3. Llutokunes.

Ha yposne yuedbnvix deicmsuii:

O3HaKOMJICHHE C KJICTOYHON TEOpHeil CTPOSHHS OPTaHU3MOB.

YMeHHe caMOCTOATENHHO NCKATh JI0KAa3aTeNIbCTBA TOTO, YTO KJICTKA — 3JIEMEHTapHasl )KUBasi CHCTEMa M OCHOBHAS
CTPYKTYPHO-(YHKIIHOHAJIbHAS €ANHHIA BCEX )KUBBIX OPTaHU3MOB

JHemoncmpayuu

Crpoenue u ctpykrypa 6enka. Ctpoerue monekyn JJHK n PHK. Perummkarus JJHK.

CxeMBbl 3HEpreTHYeckoro oOMeHa n OMOCHHTE3a OerKa.

CrpoeHne KIeTOK IPOKAPHOT U DYKapHOT, CTPOCHNE ¥ MHOT000pa3ne KIETOK PACTEHUH U KUBOTHBIX.
CtpoeHue Bupyca.

®dororpaduu cXeM CTPOSHUST XPOMOCOM.

CxeMa CTpOEHUS I'eHa.

Murto3.

IIpakTHyecKkue 3aHIATUA:

HabnromeHune KIIETOK pacTeHHA U )KUBOTHBIX ITOJT MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEIapaTax, uX OMHCaHuUE.
[IpuroroBneHme U OMICaHUE MUKPOIPEAPaTOB KIETOK pacCTCHUH.

CpaBHEHHE CTPOCHHUS KJIETOK PACTEHHH U XKMUBOTHBIX MO0 TOTOBBIM MHUKpPOTIpENapaTam.

CamocTosiTesqibHAsi padoTa 00yJaroInXCs:
Pabora ¢ koHCIEKTamMH, yaeOHbIME NTocoOusaMu. [ToaroToBka coobuenus «bopbda ¢ BUpYCHBIMU 3a00I€BAaHUAMI.

Tema 2.
Opranusm.
Pa3smHo:keHne u
HHAUBUY-
ajIbHOE
pa3BuTHe

Copepxanrie yaeOHOTO MaTepuaia

1

Pa3mHoxenne opranu3moB. OpraHusM — eIuHOE [enoe. MHorooOpasue opraHu3MoB. Pa3MHOKEHHE — BaKHeWIee
CBOMCTBO UBBIX opranm3moB. [lomoBoe u Oecrmosioe pasmHoxeHHe. Meio3. OOpa3oBaHHE TMONOBBIX KIETOK |
OIUIO/IOTBOPEHHUE.

Ha YpOBHE

OBJ'IaIIeHI/Ie 3HAaHUAMHU O PA3MHOKCHUU KaK O Ba)KHENIIIEM CBOMCTBE JKUBBIX OpraHmu3MoB.

YMeHre caMOCTOSTENbHO HAXOJUTh OTIIHYHSI MUTO3a OT MEH03a, ONPEIesis YBOIIOIMOHHYIO POJIb 3TUX BUIOB JICJICHUS
KJICTKH.
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OpraHu3MOB 2 | NUupuBUAyalibHOE pa3BUTHE OpraHu3Ma. DMOpPHOHANbHBIA 3Tan oHTOreHe3a. OCHOBHBIE CTaIuM SMOPUOHAIBHOTO

pasButui. Opeanozceres. [locmambpuonanvroe pazsumue.
CXO0JZICTBO 3apoJbIIIeii peCTaBUTENEH pa3HBIX TPYIIT MO3BOHOYHBIX KaK CBUAETEIHCTBO UX IBOJIOLMOHHOTO POJCTBA.
[IprunHBI HapyLIeHU B pa3BUTHU OPTaHU3MOB.
Ha yposne yuedbnvix deicmsuii:
O3HaKOMJICHHE C OCHOBHBIMH CTaIUsMH OHTOTEHE3a Ha IpUMEpe pa3BUTHS IMO3BOHOYHBIX JKUBOTHBIX. YMCHHE
XapaKTepu30BaTh CTaJAWHd NOCTIMOPHOHAJIHHOTO pa3BUTHS Ha MpuMepe denoBeka. O3HAKOMIIGHHE C TPUYHMHAMHU
HapYIICHUH B pa3BUTUH OPTaHM3MOB. Pa3BuTHe yMeHUs paBUIBHO (POPMHUPOBATEH JOKA3aTENbHYIO 0a3y SBOIIONHOHHOTO
Ppa3BUTHA )KUBOTHOT'O MHpaA.

3 | UuauBuayalibHOEe pa3BUTHE 4eJOBeKa. PernpoayKTUBHOE 370poBbe. [lOCIEACTBHS BIUSHHS alKOTrOJis, HHUKOTHHA,
HapKOTHYECKHX BEIECTB, 3aTPA3HEHIS CPEbl Ha Pa3BUTHE YEIOBEKA.
Ha yposre yuebubvix deticmauii:
[TomyueHne mpencTaBICHHUS O TOCIEICTBHUAX BIUSHUS AIKOTONS, HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arpsA3HCHHUS
cpeIsl Ha pa3BUTHE U PETPOAYKTHBHOE 3J0POBEE UCIOBEKA.
Hemoncmpayuu
MHoroo6pasue opranuzMoB. OOMeH BelecTB U MpeBpalleHne 3Heprun B kinetke. @oTtocunres. Jlenenue KIETKH.
Murto3. becnionoe pazmHokeHue oprann3mMoB. O0pa3oBaHUe MOJOBBIX KJIETOK. Meio3. OMIoJ0TBOPEHHE Y PACTCHHIA.
WunnBuayansHOe pa3BUTHE OpraHu3Ma. THIBI TOCTAIMOPHOHAIBHOTO PAa3BUTHS KUBOTHBIX.

IIpakTHyeckoe 3aHATHE:

BrisiBieHne u onucaHue IIPU3HAKOB CXOJACTBa 3ap0)11>1me171 YCJIOBEKAa MW JPYTHX IMO3BOHOYHBIX KaK J0Ka3aTCJIbLCTBO HUX

SBOITIOIIMOHHOTO POJCTBA.

CamocTosiTe1bHast padoTa 00yJaronuxcs:

Pabora ¢ xoHCHekTaMH, y4eOHBIMU mocoOmsIMU. IloaroToBKa K mpakTHueckoMy 3aHATHIO. COCTaBlieHHE MaMITKH «DaKTOpEI

TMIOJTHOLIEHHOM YKU3HH U 3/I0POBbSI.

Tema 3. Cojeprxanue yueOHOro MaTepuasa

OcHOBBI TeHeTHKH | 1

H CCJICKIIMHA

OCHOBBI YUeHHUSI 0 HACJEACTBEHHOCTH 1 U3MEHYHUBOCTH. ['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH H
M3MEHYUBOCTU OpraHu3MoB. I.MeHenb — OCHOBOIIOJIO)KHUK I€HETUKU. [ eHeTHUeCcKas TEPMUHOJIOIMS U CUMBOJIMKA.
3aKoHBI TEHETUKH, ycTaHOBICHHBIE [ . MenneneM. MoHOTHOpHIHOE B AUTHOPHUIHOE CKPEIMBAHNE XPOMOCOMHAS TEOPHUS
HACJIEJCTBEHHOCTH. B3aumooeiicmeue 2enog. I'enetnka nona. Cyenaennoe ¢ nonom naciedosanue. 3Ha4€HHE TE€HETHKU
JUTS CeNIeKITNH 1 MeuIHbL. HacencTBeHHbIe 00JI€3HN Yell0BEeKa, MX IPUYHHBI U MPO(HUITAKTHKA.

3aKOHOMEPHOCTH M3MEHYUBOCTH. HaciieaCcTBeHHAs, WM T'€HOTHUIIHYECKAs, U3MEHUYMBOCTh. MOIU(BHKAIIMOHHAS, HJIH
HCHACJICCTBCHHAS, HW3MCHUMBOCTh. | EHETHKAa 4YellOBeKa. [ eHeTHKAa W MEAWIUHA. MaTepuaibHble OCHOBBI
HACIICJICTBEHHOCTH ¥ H3MECHYMBOCTH. | €HETHKA U IBOJIIONIMOHHAS Teopus. [ eHeTHKa MOMyYIISAInH.

Ha yposne yuebuvix oeticmeuil.
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O3HaKOMJICHHE C HACJICACTBEHHOH U HEHACIEICTBEHHOW N3MEHUYNBOCTBIO U €€ OMOJIOTHYECKOI POIBIO B 9BOTIOLUH
JKHBOTO MHpA.

[Nony4yeHne npeACTaBICHNS O CBSI3M T€HETUKH U MeAUIMHBL. O3HaKOMJIEHUE C HACJICICTBEHHBIMU OOJIE3HSIMHU YEIOBEKa, UX
NpUYUHAMH U TpoduiIakTUKOi. M3ydeHue BIMSHHS aNKOTOJMM3Ma, HApKOMaHHM, KYpeHHs Ha HAcJeICTBEHHOCTh Ha
BueoMarepuane. AHanu3 GEHOTUNMNIECKOH M3MEHUYMBOCTH. BhIsABICHNE MyTareHOB B OKpY)KaloOIleil cpese M KOCBEHHAS
OLICHKA BO3MO)KHOTO MX BIMSHHS HAa OPTaHU3M

OCHOBBI CeJIeKIHH PACTEHHIl, KUBOTHBIX M MHKPOOPTaHH3MOB. ['CHETHKAa — TCOPETUYECKas OCHOBA CCIICKIIUH.
OpoMalliHBaHUE KUBOTHBIX W BBIPAIMBAHUE KYJIbTYPHBIX PACTCHHA — HAYalbHBIC 3Tambl ceyekuuu. Ydenue H.U.
BaBuioBa 0 I1eHTpax MHOrooOpasus U TNPOUCXOKICHHS KYJIbTYpHBIX pacTeHHi. OCHOBHBIC METOMbI CEJICKIIHU:
THOpHUIU3AIMS U HCKYCCTBEHHBIA 0TOOp. OCHOBHBIC JTOCTH)KCHHS COBPEMCHHOM CEJICKIMH KYJIBTYPHBIX PACTCHHIA,
JIOMAIITHUX )KUBOTHBIX U MUKPOOPIaHU3MOB.

Ha yposne yuebuvix oeticmeuii.

ITonyyeHre IpEACTaBICHUS O TEHETHKE KaK O TCOPETHIECKON OCHOBE CEJICKIIHH.

PasBurre MeTanpeaMETHBIX YMEHUH B IIPOIeCcCe HAXO0XKACHUS Ha KapTe IIEHTPOB MHOTOOOPA3Hs M ITPOUCXOKICHHUS
KyJIbTYPHBIX PACTEHHI W JOMAIIHUX )KUBOTHBIX, OTKPBIThIX H.V.BaBunoBbiM.

V3ydeHre METO0B THOPHIM3AIMHA M MCKYCCTBEHHOTO 0TOOpa. YMeHHe pa30upaThCsl B ITHUECKUX ACIEKTaX HEKOTOPBIX
JIOCTIDKCHUIH B OMOTEXHOJIOTUH: KJIOHHUPOBAHWHU KMBOTHBIX M MpoOJieMax KIOHMPOBaHHs ueinoBeka. O3HAKOMIIGHHE C
OCHOBHBIMHY JIOCTHOKEHHSIMH COBPEMEHHOM CEJICKIIUH KYJIbTYPHBIX PACTECHHIMA, TOMAITHUX )KUBOTHBIX M MUKPOOPT'aHU3MOB

BuoTexHoMOTHSA, €€ MOCTW)KEHUS M TIEPCIEKTUBBI PAa3BUTHA. DmuuecKue dACNeKmvl HEeKOMOPbIX OOCMUIICEHUN 6
buomexnonozauu. Knonuposanue scusomuvix (npobiemvl KIOHUPOBAHUSL YETI0BEKQ).

Hemoncmpayuu

Monorubpuanoe u nurudpunnoe ckpenuBanue. [lepexpect xpomocom. CriermiieHHOe HacaenoBanue. MyTaiuu.

IerTps! MHOTOOOpa3Us M MPOUCXOKACHUS KYIbTYPHBIX PACTEHUH U JOMAITHHUX JKHBOTHBIX.

I'ubpunuzanus. VckyccTBeHHbIN 0TO0p. HacnencteeHHsle 601€3HM YenoBeka. BinsHue ankoroin3Ma, HApKOMaHUH,
KypEeHHs Ha HACJIEJICTBEHHOCTb.

IIpakTHyecKue 3aHATHUSA:

CocTaBiieHHe IPOCTEHIIINX CXEM MOHOTHOPHUIHOTO U JUTUOPHUIHOTO CKpeluBaHus. Pemenne reHeTHaeckux 3a1ad. AHaIm3
(heHOTHITMYECKON H3MEHUNBOCTH.

BrisiBieHHE MyTareHoB B OKpyKarollel cpejie 1 KOCBEHHas OLIEHKa BO3MOXHOT'O MX BJIMSIHUSI HA OpPraHU3M.

CamocrosiTesqibHasi padoTa 00yJaromuXcs:
Pabora ¢ koHCIEKTaMH, yueOHBIME NTOcOOHAMH. [10ATOTOBKA K MpakTHUecKHM 3aHsATHsM. COCTaBIeHNE CPaBHUTEIbHOM
XapaKTEepUCTUKH Pa3HbIX BUAOB M3MeHUMBOCTH. [loaroroBka coobmenus o H.M. Basuinose.

Tema 4.
IIpoucxoxnenue

Cojneprxanue yueOHOro MaTepuaia

1

Hponcxomeﬂne W HaYaJIbHbIC 3Tallbl Pa3BUTUSA KU3HHU Ha 3emute. I'unoresnl MIPOUCXOXKJIACHUA KU3HU. I/ISy‘IeHI/Ie
OCHOBHBIX SaKOHOMepHOCTeﬁ BO3BHUKHOBCHUA, pa3sBUTHA W CYIICCTBOBAHHA XWU3HU Ha 3emite. YCI0KHEHHME JKMBBIX
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JKHU3HHU HA OpTaHW3MOB B ITPOIIECCE IBOIIONNH. MHOT00OOpasne )HUBOTO MUpa Ha 3eMIie ¥ COBPEMEHHAs €r0 OpPTaHH3aIIHSL.
3emiae Ha yposne yuebuvix oeticmeuii.
3 AHaJlI/I3 1 OLICHKA Pa3JIMYHBIX T'HIOTE3 MMPOUCXOKACHNA )KU3HU.
BOJIIONIHOHHOE [Tomyuenne mnpexncraBieHUs 00 YCIOKHEHHHM >KMBBIX OPTaHM3MOB Ha 3emiie B TIPOIECCE HBOIIONUH. Y MEHHE
yquHe OKCIICPUMCHTAJIbHBIM IIYTEM BBbIABJIATH AJAlITUBHBIC OCO6eHHOCTI/I OpPraHn3MoB, HX OTHOCUTEJILHBIA XapakTep.

O3HaKOMJICHHE C HEKOTOPBIMH INIPEACTABUTEISIMU PEIKHX W HCUE3AIOIIMX BHIOB PACTCHWH M XHMBOTHBIX. [IpoBeneHme
OTMCcaHus 0cO0ei OTHOTO BUAA MO MOP(OIOTHIECKOMY KPUTEPHIO TIPH BHIMIOJIHEHUH 1a00paTopHOi paboThl. BrisBieHne
4epT NPUCIIOCOOICHHOCTH OPTaHM3MOB K Pa3HBIM cpefiaM oOHuTaHus (BOJHOM, Ha3eMHO-BO3AYIIHOM, HOYBEHHOH)

Hcropusi pa3BuTHS 3BOJIONMOHHBIX Heil. 3HaueHune padoT K.JIunnes, X.b.Jlamapka B pa3BUTHH 3BOJIOIHOHHBIX HACH
B Omnonoruu. DsomononHoe yuenne Y./lapsuna. EcrectBeHHBINH 0T00p. POJb 3BOMIONMOHHOTO yueHHS B (POPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MHpa.

Ha yposne yuebnvix deticmeuil.:

M3yuenue Haciequst dejgoBedecTBAa Ha IMpUMeEpe 3HAKOMCTBA C HCTOpUEH pa3BUTHS HBOMIONHMOHHBIX uueit K.JIunHesd,
K.Bb.Jlamapka Y.[apBuna. OneHUBaHUE POJIM DBOJIIOLHOHHOTO y4YeHUS B (DOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOI KapTHHBI MUpa. Pa3BuTHe CIIOCOOHOCTH SCHO M TOYHO M3JIaraThb CBOHM MBICIH, JIOTHYECKH OOOCHOBHIBATH CBOIO
TOYKY 3pCHHMS, BOCIPHHUMATH U aHAJIM3MPOBaTh MHEHUS COOECEIHMKOB, IPH3HABAs MPABO JIPYroro 4ejoBeKa Ha MHOE
MHEHHE

Muxkpo3BoJiionusi 1 Makpo3BoJonus. KoHuenuus Buaa, ero kpurepuu. [lomynsiunst — CTpyKTypHasi eIMHHALA BUJA U
OBOJIIOIIUHA. I[BI/I)KyI]_[I/Ie CHJIbI DBOJIFOIIHH. CuHTeTHYeCcKast TCOpPUA OBOJIFOIUH. MI/IKPOBBOHIOL[I/IS[. COBpeMeHHI:-Ie
npencraBieHust o BujoooOpazoBanuu (C.C.YUerBepukon, W.W.IlIMmansraysen). MaxkposBomonus. Jloka3aTenbcTBa
sBomrory. CoxpaHeHHe OHMOJIOTHUECKOT0 MHOroo0pas3mst Kak OCHOBa YCTOHYMBOCTH Onocdeps! M IPOrpecCHBHOTO ee
pa3ButHi. [Iprannbl BeIMupaHus BU0B. OCHOBHBIE HAaIPaBJICHUS HBOJIOIOHHOTO Iporpecca. brnonorndeckuit mporpecc
1 OMOJIOTHYECKHIA perpecc.

Ha yposne yuebuwvix deticmauii:

O3HaKOMIICHHE C KOHIICTIINEH BHA, €€ KPUTSPHSAMH, TIOA00p IPUMEPOB TOTO, YTO MO — CTPYKTYpHAs ¢INHHUIIA
BUIa Y 3BOJIIOLINH.

O3HaKOMIJICHHE C JBIKYIIUMHUCS CHIIAMH BOIIOIUH U €€ J0Ka3aTeIIbCTBAMH.

YcBOeHHE TOro, YTO OCHOBHBIMM HAalpaBIEHUSMHU 3BOJIIOLHOHHOTO MpOrpecca SBISIOTCS OMOJIOTMYECKHil Mporpecc u
Guonoruyeckuii perpecc

YMeHHe oTcTamBaTh MHEHHME, O COXPAaHEHHHM OMOJOIMYecKOro MHOT00Opas3Msi KaKk OCHOBE YCTOMYMBOCTH OHOChEpHl U
MPOTPECCUBHOTO €€ Pa3BUTHA. Y MEHUE BBISIBIIATH PUYHUHBI BBIMUPAHUS BHIIOB

Hemoncmpayuu

Kputepun Buga. CTpyKkTypa MOMyIISAIUN. ATaTHBHBIE 0COOCHHOCTH OPraHU3MOB, HX OTHOCHTEIBHBIN XapakTep.
DBOJIIOLIMOHHOE JIPEBO PACTUTEIBHOTO MUPA. DBOIIOLHUOHHOE JPEBO )KUBOTHOTO Mupa. [IpencraBuTesu peakux u
HCYEC3a0IINX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.
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IIpakTnuyeckune 3aHATHS:

Omnmcanue ocober omHOTO BHAa N0 MopdojormdeckoMy Kputepuro. [IpucrmocoOieHne OpraHm3MOB K Pa3HBIM cpenam
oOuTaHus (BOJHOM, HA3EMHO-BO3IYIITHOM, IOYBEHHOM ).

AHanu3 ¥ OlIeHKA Pa3JIMYHbIX THIOTE3 MPOUCXOXKICHUS HKU3HU.

CamocTosiTeIbHAsI padoTa 00yJarOIIIXCS:
Pabota ¢ koHCTIEKTaMH, Y9eOHBIMH NTOCOOHAMU. I10ATOTOBKA K MPAKTHUECKUM 3aHATHAM. [ToAr0TOBKA COOOMIEHHS O THIIOTE3ax
IIPOUCXOKIACHUSA ) KU3HU Y OBOJIFOLINH IIJIAHCTEI.

Tema 5.
IIpoucxosxkaenue
yeJIoBeKa

Copneprxkanne yaeOHOr0 MaTepuania

1 | AnTponorene3. OBomntonus npuMaroB. COBpeMeHHbIE THUIIOTE3bI O TPOUCXOXKICHUHU YelloBeKa. JlokasarenbcTBa poacTBa
YCJIOBCKA C MJICKOIIMTAOIIUMHU )KUBOTHBIMH. DTanel 3BOJJIFOIIMH YCIIOBCKA.

Ha yposne yuedbnvix delicmsuii:

Pa3BuTHe yMEHUs CTPOUTH JOKa3aTeNbHYIO 0a3y 10 CPaBHUTEIBHON XapaKTEPHCTHKE YEIOBEKAa M NPUMATOB, JTOKA3bIBas
UX pPOJCTBO. BBIsSIBICHHE 3TAOB SBOIIONNH YETIOBEKA

HpaKaneCKoe 3aHATHE
Anamms n OLICHKA PA3JIMYHBIX I'MIIOTE3 O NPOUCXOKACHUHN YCIIOBCKA.

CamocTosiTeIbHAsI padoTa 00yJaroIuXCs:
Pabota c koHCTIEKTamMH, yaeOHBIME NTOcoOHAMU. [ToATOTOBKA K IpakTHUecKoMy 3aHsTHIO. [loBTOpeHHe yueOHOro Marepuaa.

Tema 6.

OCHOBBI DKO0JIOTHH

Copepxanne yaeOHOTO MaTepuaia

1 | Dkogorusi — HayKka 0 B3aHMOOTHOIIEHUSIX OPTraHU3MOB MeEXKIY €000 M OKpyKawouleid cpenoii. DKoirorunyeckue
(akToppl, UX 3HAYEHHWE B JKU3HU OPTaHU3MOB. DKOJOTUYECKHE CHCTEMBbI. BUIOBas W MPOCTPAaHCTBEHHAs CTPYKTypa
OKOCUCTEM. HI/IL[IGBI)IG CBsA3H, KpPYTOBOPOT BEIIECTB W MNPEBPANICHUEC OHEPruM B IDKOCUCTEMAX. MC)KBI/II[OBI)IG
B3aMMOOTHOMICHUA B 3KOCUCTEMC. KOHKYPCHIIUA, CI/IM6I/IO3, XUIMHAYECTBO, IMapasuTU3M. HpI/I‘II/IHLI yCTOfI‘IHBOCTPI n
cMeHsbl 3kocucTeM. Cykiieccru. MIckyccTBeHHBIE COOOIIECTBA — arpodIKOCUCTEMBI U YPOOIKOCHUCTEMBL.

Ha ypogre yuebuvix deticmauii:

Wzyuenne sxon0rnyeckux GpakTopoB M UX BIMSHUS HA OPTaHU3MBI.

3HAKOMCTBO C 3KOJIOTHYECKUMH CUCTEMaMH, UX BUJOBOW M IPOCTPAHCTBEHHON CTPYKTypaMH. Y MEHUE OOBSICHSTh
MPUYUHBl yCTOMYUBOCTH U CMEHBI KOcUCTEM. O3HAKOMIIEHHE C MEXBHIOBBIMH B3aMMOOTHOIIEHUSIMU B DKOCUCTEME!
KOHKYpEHIIMEeH, CHMOM030M, XHUIITHUYECTBOM, MTapa3uTH3MOM.

YMeHHe CTPOUTH SIPYCHOCTH PACTUTEIHHOTO COOOIIECTBa, IIUIIEBhIE e U CETH B OMOIIEHO3€, a TaKKe HKOJIOTNIeCKUe
MHPaMUJIBL.

3HaHWE OTIMYUTEIBHBIX NMPHU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpodKOCHCTEMBI U ypOolskocucTeMbl. OmmcaHue
AQHTPOIIOTEHHBIX W3MEHEHWH B €CTECTBEHHBIX MPHUPOAHBIX JaHAmAapTax cBoed MecTHOCTH. CpaBHUTEIHHOE OINHCAHHE
OTHOW W3 €CTECTBEHHBIX MPHPOTHBIX CHCTEM (HampuMmep, Jieca) M KaKOM-HHOyAb arpo-sKOCHUCTEMBI (HaImpuMep,
nmeHngHoro mojisi). CocTaBieHHe CXEM Iepeadd BEHIECTB M DHEPTHH 0 IETsIM MUTAHUS B NPUPOAHOH SKOCHCTEME H
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arpoucHo3¢e

Buocpepa — raodansnas 3kocucrema. Yuenue B.1.BepHanckoro o 6mocdepe. Poib XuUBBIX opraHU3MoOB B Onocdepe.
Bromacca. KpyroBopot BakHEHIINX OHMOTEHHBIX AIIEMEHTOB (Ha TIpUMepe yriiepoia, a3oTa u zIp.) B Ouocdepe.

Ha yposne yuebnvix deticmeuii:

Osnakomienue ¢ yaeHuem B.M.BepHazckoro o 6uocdepe kak o rio0anbHOM IKOCUCTEME.

Hannume npencraBieHus 0 cXxeMe IKOCHCTEMBI Ha IpuMepe Onocepsl, KpyroBOPOTE BEIIECTB U NPEBPAILCHUN SHEPTUH B
6uocdepe.

YMeHue 10Ka3bIBaTh POJib XKHUBBIX OPraHM3MOB B OHoc(epe Ha KOHKPETHBIX MpUMepax

Buocpepa m desoBek. M3menenus B Ouochepe. IlociaencTBus AEATEILHOCTH YEIOBEKAa B OKPYXAIICH cpeje.
BosgeiicTBue MPOU3BOICTBCHHON [EATEIBHOCTH HAa OKPYKAIOMIYI0 Cpeay B obiacTu cBoed Oyayieidl mpodeccuu.
I'moGanpHbIe KOJIOTUYECKHE TPOOIEMbI U IIYTH UX PEUICHUS.

DKOJIOTHsL KaK TeOpeTHYECKasi OCHOBA PAalMOHATIBHOTO MPUPOJIONOIL30BaHMs U oXpaHbl npupoasl. Hoocdepa. [IpaBuna
MOBEICHHUS JIIOJICH B OKpYIKaroIIeH mpupoaHoil cpene. bepexHoe OTHOIIEHHE K OHOJIOrMYSCKUM 00beKTaM (PacTeHUSIM U
JKUBOTHBIM H UX COOOIIECTBaM) H UX OXpaHa.

Ha yposne yuebnuix deticmeuti:

Haxoxxnenne cBsi3u H3MEHEHUS B OHOC(epe C MOCIeICTBUSIME JesSITEIPHOCTH YeJI0BEKa B OKPYXKAOIIEH cpene. YMeHne
OTIpeNIeNATh BO3/ICHCTBHE TIPOM3BOCTBEHHON ICATEIIFHOCTH Ha OKPYXKAIOIIYIO Cpely B 00JIaCTH CBOCH Oymyieit
npodeccuu.

O3HaKOMIICHHE C TJI00ATBHBIMH YKOJIOTHYECKUMHE MTPOOIIeMaMy ¥ YMEHUE ONPEACITh TyTH UX perreHus. Onicanue u
MPaKTUYIEeCKOE CO3TaHUE UCKYCCTBEHHON SKOCUCTEMBI (TIPECHOBOJHOTO aKBapuyMa). PernreHue S5K0JI0rHIecKux 3a/1a4.
JleMOHCTpHpOBaHUE YMEHHUS IIOCTAHOBKH IIeJICH JEATSNbHOCTH, IUIAHUPOBAHHUS COOCTBEHHOH JCSITEIBHOCTH IS
JIOCTIDKEHUSI TIOCTABIICHHBIX IeNIeH, TIPEABUICHAS BOZMOKHBIX PE3yIIbTATOB ATHX JACHCTBHIA, OPTraHU3AI[H CAMOKOHTPOJIS
U OIICHKH TMOJTyYCHHBIX pe3yiabTaToB. OOydeHHEe COONIOICHHUIO TIPAaBUII MIOBEICHHS B IPUPOE, OEpeKHOMY OTHOIICHHIO K
OmosornaeckuM 00beKTaM (PacTEeHHUSIM, )KHBOTHBIM U MIX COOOIIECTBAM) M UX OXpaHe.

Hemoncmpayuu

Dkonornueckne (GaKTOPpl M HX BIMSHAC Ha OPTraHU3MbL. MEKBUIOBBIC OTHOIICHHSA: KOHKYPEHIHsI, CHMOHO3,
XUIITHAYECTBO, TAPA3UTU3M. SIPyCHOCTh PACTUTENBHOTO co00IIecTBa. [IueBkIe enu U CETH B OHOIIEHO3E.
Dxonoruveckue mupamMuabl. Cxema SKoCUCTeMbl. KpyroBOpoT BENIECTB U NPEBpAIICHUE YHEPTHUHU B IKOCHUCTEME.
buocdepa. Kpyrosopot yriepona (azora u ap.) B 6uochepe. Cxema arposxkocuctembl. Ocob0 oxpaHseMble TPUPOTHBIC
teppuropuu Poccun.

l'[palcTuqecmle 3aHATHA

Onucanne AHTPONOICHHBIX H3MCHEHHH B €CTECTBEHHBIX OPUPOAHBIX naHnma(bTax CBOCH MECTHOCTH.

CpaBHI/ITGJ'H)HOC OIIMCAaHUEC OHHOﬁ N3 €CTCCTBCHHBIX IMPUPOJHBIX CUCTEM (HaHpI/IMCp, neca) u KaKOfI-HPI6yI[L arpo3KOCUCTEMBbI
(HaanMep, HNIMECHUYHOI'O HOJ'I?[). CocTaBlieHHE CXEM nepegayn BCIIECTB W DHEPruu IO LEIAM IMHUTAaHUSA B HpHpOHHOﬁ
OKOCHUCTEME 1 B arpoleHO3¢C. Pemenne sxonoruueckux 3aj1a4.
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YcnosHoe obosHaveHve; PITOY,10 (6uonorms) 23.01.03 Ne KOHTRONBHB I
CamocTosiTe1bHAsI padoTa 00yJaroIIXCs: 3
Pabota ¢ koHCHIEKTaMy, yd4eOHBIMH TTocOOMAMHU. [I0ATOTOBKA K IPAKTHIECKUM 3aHATHAM. ONHcaHue U MIPAaKTHIECKOE CO3/IaHNe
HCKYCCTBEHHOH SKOCHCTEMBI (IIPECHOBOIHBIN aKBAPHYM).
Tema 7. Copneprxkanne yaeOHOr0 MaTepuaia 2
Bbuonuka 1 | buoHHKa KaKk OJHO M3 HANMpaBJeHUH OHOJOrMU M KHOepHeTHKH. PaccMoTpeHmne OnoHMKOI ocobeHHOCTE Mopdo-
(1)PI3HOJ'IOFI/I‘-I€CKOI>1 OpraHu3alnuu XUBBIX OPraHM3MOB U UX HCHOJIB30BaHUA IJId CO3JaHHsA COBCPHICHHBIX TCXHHUYCCKUX
CHUCTCM H yCTpOﬁCTB II0 aHaJIOTMH C XUBBIMU CHUCTCMaMHU. HpI/IHHHHLI U OpUMEPBI UCIIOJIB30BaHUA B XO03IHCTBEHHOM
JIESITeBbHOCTH JIFoIei MOP(O-DYHKITHOHATBHBIX YSPT OPraHU3aluU PACTCHUI U )KHUBOTHBIX.
Ha yposne yuedbuvix delicmsuii:
O3HaKOMJICHHE C MPUMEPAMH HCIOJIb30BaHUS B XO3SHCTBEHHOW NESATENbHOCTH JoAeld Mop(do-()yHKIHMOHAIBHBIX YepT
OpraHmu3anuun paCTeHI/Iﬁ 1 )KUBOTHBIX IMPU CO3JaHHUU COBCPHICHHBIX TEXHUYECKHUX CHUCTEM U yCT’pOﬁCTB 10 aHAJIOTHHu C
JKUBBIMH CHCTEMaMH. 3HAKOMCTBO C TpyOYaTBIMHM CTPYKTypaMH B JKHBOHM NPHPOJE M TEXHHUKE, adPOJUHAMHICCKUMH H
THIPOJIMHAMHYECKUMH YCTPOMCTBAMH B XKMBOH NMPUPOJIC W TEXHUKE. YMEHHE CTPOUTHh MOJENH CKIaa4aToOd CTPYKTYpBI,
HCTIONIb3yEMbIEC B CTPOUTEIILCTBE
Jemoncmpayuu: Monieny CKIaadaToi CTPYKTYpBI, HCIOIB3YeMOil B CTpOUTENILCTBE. TpyOUaThie CTPYKTYpHI B XKHBOH
IPUPOJIE U TEXHUKE. ASpOIMHAMHYECKHE M THAPOIMHAMUYECKHE YCTPOHUCTBA B KUBOI IIPUPOJIE M TEXHHUKE.
Bcero: 54

JI1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepuala UCIOIb3YIOTCS CIEAYIOIINE 0003HAYCHHUS:

1. — o3HakOMUTENbHBIHN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — pEeNpOAYKTHUBHBIHN (BBITIOJHEHUE JIEITEILHOCTH 10 00pasily, HHCTPYKIIHH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEILHOE BBIIIOJIHEHUE JAEATEIbHOCTH, pellieHHe MPOOJIEMHBIX 3aj1a4)
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KOHTPOJbHbIN

3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecreYeHHI0
Peanuzanus nporpamMmbl AUCHUILIUHBI TpeOyeT HAMUUYUs y4eOHOro kabuHeTa OMOJIOTUH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIIUXCS,
— pabouee MecTO Tperno1aBaTes,

— KOMIUICKT Y4eOHO-METOIMYECKOM IOKYMEHTAIIUH,
— JIOCKa ayIUuTOpHas,

— yueOHO-HarIsAHbIE TOCOOUs 10 OHMOJIOTHH.

TexHuueckue cpeacTBa OGy‘ICHI/Iﬂl

— KOMIIBIOTEp C JIMIIEH3HMOHHBIM IIPOrPaMMHBIM 00€CHeueHUEeM, HMEIOIIUM BBIXOJ B CETb
WHTepHer;

— MYJbTUMEINA IPOEKTOP;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
ITepedyenn y4eOHbIX n3aanuii, MHTEpHET-pecypcoB, JONOJTHUTEIbHOH JIUTEPATYypPbl

OCHOBHBIEC HCTOYHUKHU:
1. Kamenckuit A.A. buonorusi. O6mias 6uonorus 10-11 kmacest — M.: Ipoda, 2019

JlonoJHUTeIbHbIE HCTOYHHKH:
1. KoncrantunoB B.M. OO0mmias 6uonorus: ydeOHUK AJIs CTyI. 00pa3oBar. yupexIeHHi
cpen. mpod. obpazoBanus - M.: Axkanemus, 2012

HNHTepHeT-pecypcsl:

1. TIpoekt «Bcs Guonorusi» Dnexkrponnsiii pecypc]/ URL: https://www.sbio.info/
2. Enunoe okHO moctyma K WHGOPMAIMOHHBEIM pecypcam. buonorus. [DneKTpOoHHBIH
pecypc]/ URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.2
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KOHTPOJbHbIN

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOU
JUCHUIIJIIMHBI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JUCLUILIMHBI OCYILECTBIIAETCS MPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U Ja00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe
BBINOJIHEHUS 00Y4YaIOIIMMHUCS MHIMBUAYAJIBHBIX 3a/laHHUH.

@®opMbI U METOBI

Pe3yabTaThl 00yyeHus1 KOHTPOJISI ¥ OIlEeHKH
(ocBOeHHBIE YMEHHSI, YCBOCHHbIE 3HAHUS) pe3yJabTaToB
00yueHust
JUYHOCMHbLE OLICHKA BBITTOJIHCHHSI

c(OpMHUPOBAaHHOCTh YYBCTBa TOPAOCTH M YBOXKEHUs K WCTOPHUH H | 3aJaHAN Ha
JOCTIDKEHUSAM OTEYECTBEHHOW OMOJIOTMUECKOW HAayKH; IPEACTaBICHHA O | MPAKTHUYECKUX
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MUDPA; 3aHATUSAX,

[IOHUMAHUE B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX Hayk, ux | CAMOCTOATEIBHOU
BJIMSHUSL HA OKPYXAMOIIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOTHMYECKYIO, paboTsl,
COLUAIBHYIO M STHYECKYIO ChEpHI NeATEILHOCTH YeI0BEKA; HAOJTI0ICHIE

CHOCOOHOCTh HCIIOJIB30BaTh 3HAHHMSA O COBPEMEHHOH €CTeCTBEHHO-HAayYHOMH
KapTHHE MHpa B 00pa3oBaTeNbHOW U MPOQECCHOHANBHON AEATENbHOCTH;
BO3MOXHOCTH MH()OPMAIIMOHHOW Cpebl Ui 00eCTIeYeHUs] MPOYKTUBHOTO
camMo00pa30BaHus;

BJIaJICHHE KYJBTYPOH MBIIUICHUS, CIOCOOHOCTh K OOOOIIEHHIO, aHAIH3Y,
BOCIIPHATHUIO MH(POpMaIMK B 00JIACTH €CTECTBEHHBIX HAYK, [IOCTAHOBKE IIEJN
¥ BBIOOPY MyTel ee JOCTIKEHHs B PO eCcCHOHAIBHOM cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH COBPEMEHHBIMH
MPUHLIMIIAMH TOJIEPAHTHOCTH, AWaliora M COTPYAHHYECTBA, TOTOBHOCTH K
B3aMMOJICHCTBUIO C KOJUIETaMH, paboTe B KOJUIEKTHUBE;

TOTOBHOCTh HCIIOJNB30BaTh OCHOBHBIE METOJbI 3allUTHl OT BO3MOXHBIX
MOCIIEICTBUIN aBapuid, KaTacTpod, CTUXUITHBIX OeICTBUI;

oOmagaHnue HaBbIKaMH Oe3omacHOW paboTel BO BpeMs IPOEKTHO-
WCCIIEIOBATEIbCKOW W DKCHEPUMEHTAIBHOM  JeATeNbHOCTH,  NpHU
MCIIOJIb30BaHMH JIAOOPAaTOPHOTo 000PY0BAHMS;

CIIOCOOHOCTh ~ MCTIOJIB30BaTh MpPUOOpETCHHbIE 3HAHWSA W YMCHHUS B
MPAKTHYECKOH AESITeTHHOCTH M TMMOBCEIHEBHOM KU3HU JUISI COOIOICHUS MEp
npoHUIaKTUKH OTPaBJICHUH, BUPYCHBIX U APYIHX 3a00JIeBaHHI, CTPECCOB,
BPENHBIX MPHUBBIYEK (KYpeHHs, aJKOTOJU3Ma, HApKOMaHWM); MPaBHII
MIOBEJICHUS B IPUPOAHOM CpENIE;

T'OTOBHOCTb K OKa3aHHIO HCpBOﬁ noMou Imnpu TpaBMax, MNPOCTYAHBIX U
Apyrux 3a6OHeBaHI/I$[X, OTpaBJICHUAX MUIIEBBIMU ITPOAYKTAMU

Memanpeomemmnuie YCTHBIN OTPOC,

OCO3HAHME COLMAIBPHOW 3HAYMMOCTH CBOEH mpodeccun, obnamaHue | JUCKYCCHS,
MOTHUBAIIMEH K OCYIIECTBICHHIO MPOPECCHOHATLHON IEATEITLHOCTH; HaOJII0ICHHE, OLIEHKA

NOBBIIICHHE  HMHTEUICKTYyaJbHOIO  YpOBHS B  Tpouecce  u3ydeHus | BbITOJTHCHHA

OUOJIOrMYECKUX SBJICHUIA; BBLIAOIIUXCS TOCTIDKEHUH Onostoruy, Bomenmmux | TPAKTHICCKUX U
CaMOCTOSITENBHBIX

B O0OIIEYETOBEUECKYI0 KYJIBTYPY; CJOXHBIX H TPOTHBOPEUUBBIX IyTEH
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KOHTPOJbHbIN

pa3BUTUSl COBPEMCHHBIX HAYYHBIX B3TJISJIOB, HJIEH, TEOpPUM, KOHIECIIIHIA,
runote3 (0 CyIHOCTH M MPOUCXOXKICHNH KA3HH, YeTI0OBEKa) B X0Je pabOTHI C
Pa3INYHBIMU UCTOYHHKAMHU HH(OPMAIIUU

CIOCOOHOCTHh OPTraHU30BBIBATH COTPYAHHUYECTBO €AMHOMBIIICHHUKOB, B TOM
YquCIe c HCTIOJTb30BaHUEM COBPEMEHHBIX WH(POPMAITMOHHO-
KOMMYHHKaIIMOHHBIX TEXHOIIOTHH;

CIMIOCOOHOCTh TOHMMATh MNPUHIMUIBI YCTOHYMBOCTH U TMPOAYKTUBHOCTH
JKUBOM TPUPOJIbBI, MyTH €€ W3MEHEHHs MOJ BIUSHHEM AaHTPOIOTCHHBIX
(bakTOpoB,  CHOCOOHOCTh K  CHUCTEMHOMY  aHalu3y  TJ00aJbHBIX
9KOJIOTHYECKHX IPOOJIeM, BOIPOCOB COCTOSHUS OKpY)KAloLIeH Cpeabl U
PAaIMOHAIBHOTO UCTIOIB30BAHMUS IPUPOIHBIX PECYPCOB;

yMeHHE OOOCHOBBIBATH MECTO M PpOJb OHWOJNIOTHUECKUX 3HAHUH B
MPaKTUYECKON AESATENBHOCTH JIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHUM;
OINpENeNIATh JKUBBIE OOBEKTHI B MPHUPOAEC; IPOBOAUTH HAOIIONEHHS 3a
JKOCHUCTEMaMHU C ICJIbI0O HUX OIIMCaHUA U BbIABICHUA CCTCCTBCHHBIX H
AQHTPOIIOTCHHBIX M3MEHEHUH; HAXOAWTh W aHAJIU3UPOBATH HH(POPMALUIO O
JKHUBBIX O0BEKTaX;

CIIOCOOHOCTE MIPUMCHATH OMOJIOTHYECKHE W DKOJOTHYECKHE 3HAHUS JUIsL
dHaJIN3a MPUKIaJJHbIX HpO6HCM XO3SHUCTBEHHOM ACATCIbHOCTH,

CITOCOOHOCTH K CaMOCTOATCIIbHOMY IIPOBEACHUIO HCCHCHOB&HHﬁ, IIOCTAaHOBKEC
C€CTCCTBCHHOHAYYHOT'O J3KCIICPUMCEHTA, HCIIOJIB30BAHUIO I/IH(bOpMaHI/IOHHbIX
TEXHOJIOTHI AJId pCHICHUA HAYYHBIX U HpO(l)eCCI/IOHaJ'H:HBIX 3aaay,

CIIOCOOHOCTEL K OIICHKEC 3THUYECKUX ACII€KTOB HEKOTOPBLIX I/ICCJ'IC}Z[OBaHI/Iﬁ B
obmacTu OHOTEXHOJIOT MU (KJ'IOHI/IpOBaHI/Ie, HUCKYCCTBCHHOC
OHJ'IOILOTBOpeHI/Ie);

pabor

IIpeomemmnoie

c(OPMHUPOBAHHOCTh MPEACTABICHUH O POJM W MecTe OHOIOTMU B
COBPEMEHHOW HAay4yHOH KapTHMHE MHpa; MOHUMAaHHWE DPOJIM OHOJIOTHH B
(dbopMHpOBaHNH KPYyro3opa u (QYyHKIIMOHATIBHOW IPaMOTHOCTH JIJIsl PEIICHUS
MPAKTHUYECKUX 33]1a4;

BJIaZICHUE OCHOBOIIOJIATAIONTAMY TIOHATUSAMH U TIPEACTABICHUSIMHU O KUBOM
MIPUPOJIE, €€ YPOBHEBOM OpPTraHU3AIMK U SBOIIONNHN; YBEPEHHOE MTOJIb30BaHNE
OMOJIOTHYECKOI TEPMHHOJIOTUEH ¥ CHMBOJIMKOM;

¢ depeHIMPOBaHHBIN
3ayer

BJIaJICHHE OCHOBHBIMU METOJaMU HayYHOT'O MO3HAHMS, UCTIOJIb3YEMbIMU MPU
OMOJIOTMYECKUX HCCIIeIOBAHUSIX KHUBBIX OOBEKTOB U DKOCHCTEM: OIHCAHUEM,
U3MEpPEHHEM, TIPOBEICHUEM  HAONIOJCHWIA, BBHISBICEHUE W OICHKA
AHTPOIOTEHHBIX U3MEHEHUU B IPUPO/IE;

C(bOpMHpOBaHHOCTL YMGHI/Iﬁ OOBSICHATH PE3YJIbTAThI OHOJIOTHYECKHX
OKCIICPUMEHTOB, PCIIATH DJICMCHTAPHBIC OHOJIOrHYecKue 3aga4H,

c(hopMUPOBAaHHOCT,  COOCTBEHHON  TIO3WIIMM  TI0  OTHONIEHHUIO K
Ouosjoruueckoil WHGpOpPMAIMK, IOy4aeMON U3 Ppa3HbIX WCTOYHHUKOB,
I00ATEHBIM 3KOJIOTHIECKUM MTPOOIIEeMaM U IyTSAM HX PEIICHHS.

OIICHKA BBIMTOJHEHHUS
3aJJaHuH Ha
MPAKTUYECKHUX
3AHATUAX




