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1. MACIIOPT PABOYEM ITPOT'PAMMBbI YYEBHOM JUCIHUTLIAHBI
EcrecTBo3HaHue (61010TUs1)

1.1. OOaacTb NpMMeHeHHs MPOTrPaMMBbI

Paboyas nporpaMma  paspaboTaHa Ha ~ OCHOBE NIPHUMEPHOM  MPOTrpamMMbl
0011eo0pazoBaTeibHOM  y4eOHOM IuCHUIUIMHBI  «buosorus» A peanu3ald  OCHOBHOM
npodeccuoHanbHoi  oOpazoBatensHOl mnporpammbl  CIIO Ha 06a3e OCHOBHOTO OOIIEro
o0pa3oBaHusl, peKOMEH0BaHHON DesiepalibHbIM TOCYJapCTBEHHBIM aBTOHOMHBIM YUPEXIEHUEM
«®DenepanbHblid HHCTUTYT pa3BuTHs obpasoBaHus» (OI'AY «DHUPO»), nporokon Ne 3 ot 21
utons 2015 r.

Pabowas mporpamma  y4eOHOW  AMCHUIUIMHBI  SBJISAETCS  YacTbl0  OCHOBHOM
npodeccuoHaabHOM 00pa3oBaTesbHOM mporpamMMel B cootBercTBUM ¢ PI'OC mo mporpamme
NOJArOTOBKH  KBATM(PHUIMPOBAHHBIX  paboumx, ciuyxammx 1o mnpodeccun  23.01.23
ABTOMeXaHMK, BXoJdulell B yKkpynHeHHylo rpynmy mnpodeccuit 23.00.00 TexHuka wu
TeXHOJIOTHM Ha3eMHOI'0 TPAHCIIOPTA.

Pabouas mnporpamma y4yeOHOW JUCHMIUIMHBI MOXET OBITh MCIIOJIb30BaHA APYIrMMHU
00pa30BaTENbHBIMU YUPEKACHUSIMH TPOPECCHOHATHHOTO U JONOJIHUTEIBHOTO 00pa30BaHMA,
peann3youmM1I 00pa30BaTeNIbHYIO IPOrpaMMy CPEAHEro o0IIero oopa3oBaHHusL.

1.2. MecTo OMCHMIUIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHAIBbHOH 00pa3oBaTebHOM
NPOrpamMMbl: JUCHMIIMHA BXOAUT B 00111€00pa30BaTeIbHbIN HUKIL.

1.3. He.]'ll/l H 3a1a4Yi JUCUUMIIJIUHBI — Tpeﬁonalmﬂ K pe3yJabTaTaM OCBOCHHUA NTUCIHUIIJIUHBI:

Copepxanne mporpaMmsl «EcTecTBo3HaHMe (OMOIOTHS)» HAPABICHO HA JOCTHKEHHE
CIEAYIOLIMX LeJIen:

- mnonydeHue (yHIaMEHTAIbHBIX 3HAHUN 0 Omonormueckux cucremax (Knerka, Opranuswm,
[Momymsitust, By, Dxocuctema); UCTOpUU Pa3BUTHUSI COBPEMEHHBIX MPEICTABICHUI O KUBOM
MPUPOJIC, BEIIAIOIINUXCS OTKPHITHSAX B OMOJOTHYECKON HayKe; pOJIM OMOOTHYECKON HAYKHU B
(hOpMUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAYYHOH KapTUHBI MHpa; METOJaX Hay4yHOTO
MTO3HAHMS,;

- OBJIAJICHUE YMEHHUSMHU JIOTHYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKON AEATEIbHOCTH JIIOAECH, PAa3BUTUU COBPEMEHHBIX TEXHOJOTHIA;
OTIPENIETISATh JKUBBIE OOBEKTHI B TMPUPOJNE; MPOBOIUTH HAOIIONCHUS 32 IKOCUCTEMAMHU C
IIEJIBI0 WX OMMCAHMS M BBISABIICHUS] €CTECTBEHHBIX M aHTPOIOTCHHBIX M3MEHEHMI; HAXOIHUTh
Y aHAJIM3UPOBATh UH(MOPMAITHIO O )KHBBIX 00BEKTaX;

- pa3BHUTHE MO3HABATENBHBIX HMHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKHX CIHOCOOHOCTEH
00yJaromuxcsi B MpoIiecce U3ydeHus] OMONIOTMUECKUX SIBICHUI; BBIIAIOIIMXCS JOCTHKCHUN
OMOJIOTUH, BOIIEAIIUX B OOIICYEIOBEYECKYIO KYIBTYpPY; CIOXHBIX H TMPOTHUBOPEUMBHIX
MyTel pa3BUTHUSI COBPEMEHHBIX HAyUYHBIX B3TJISJ0B, UAEH, TEOPUM, KOHUENUUN, TUIoTe3 (O
CYITHOCTA ¥ TPOUCXOXKIACHUHM JKU3HU, 4YEIOBEKAa) B XOJAe paboThl ¢ pa3InYHBIMU
UCTOYHUKAaMU UHGHOPMAIUY;

- BOCHUTaHUE YOSKICHHOCTH B HEOOXOIUMOCTH TIO3HAHUS KHBOUW MPUPOIBI, HEOOXOAMMOCTH
paIoOHAIBHOIO MPUPOIONONIB30BaHMSI, OEPEKHOI0 OTHOLIEHUS K MPHUPOIHBIM pecypcaMm U
OKpYyXarollel cpene, COOCTBEHHOMY 3J0POBbIO; YBAKEHUS K MHEHHUIO OIIMOHEHTa MpHU
00CYXJICHUU OMOJIOTHYECKUX TIPo0JIeM;

- HCIOJIb30BaHHE MPUOOPETEHHBIX OMOJIOrMUECKUX 3HAHUN U YMEHUH B MOBCEIHEBHOW JKU3HU
JUISL OLIGHKH TIOCTIEJCTBUN CBOEW NEATENbHOCTH (M AESITENbHOCTH NPYTHX JIIOJAeH) Mo
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OTHOIICHHUIO K OKPYXaroIleH cpejie, 3A0POBbI0 APYTUX JI0AeH U COOCTBEHHOMY 3I0POBbIO;
000CHOBaHHE U COONIIOZICHUE Mep MPO(HUIAKTHUKN 3a00JICBaHUM, OKa3aHUE IIEPBOM IOMOIIU
IpY TpaBMax, COOJIIOICHHUE TIPABUII TOBEJICHHS B IPUPO/IE.

OcBoenue coaepkaHusi yuyeOHOM nucuuIUIMHBL «buosorus» obecrneyuBaeT AOCTHIKEHUE
CTYJEHTaMH CJIEAYIOUINX Pe3yJIbTAaTOB:

JAUYHOCHIHbBIX:

c(hOpMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXKEHUS K HMCTOPUU M JOCTHIKCHHSIM
OTCUYECTBCHHOM OHMOJIOTUYECKONW HAYKH;, IPEACTABJICHHS O IIEJIOCTHOH €CTECTBEHHO-
HAay4YHOU KapTUHE MHPA;

MMOHUMAaHWE B3aMMOCBSI3U M B3aMMO3aBHUCHMOCTH €CTECTBECHHBIX HAyK, MX BJIMSHUS HA
OKPYKAIOIIIYIO0 CPEeay, SKOHOMHUECKYIO, TEXHOJOTHUECKYI0, COITMAIBHYIO U ATHYECKYIO
cepsl neATeTbHOCTH YEII0BEKA;

CIIOCOOHOCTh HCIIOJIB30BaTh 3HAHHMS O COBPEMECHHOM €CTECTBCHHO-HAYYHOH KapTHHE
MHupa B o0O0Opa3oBaTeIbHOW U MPO(PECCHOHATBLHOU ACATEIBHOCTH; BO3MOXKHOCTH
MH()OPMALIMOHHOM CpeIbl I 00ecIeUeHUs IIPOYKTUBHOTO CaMO00Opa30BaHusl,
BJIaJICHUE KYJIBTYPOH MBIILJICHUS, CIIOCOOHOCTh K 00OOIICHUIO, aHAIN3Y, BOCIIPHUS THIO
uHpopMaIii B 00JJACTH €CTECTBEHHBLIX HAyK, IOCTAHOBKE LIEJIM M BLIOOPY MHyTeH ce
JIOCTYDKCHHS B TPO(eCCHOHANIbHOM cdepe;

CITOCOOHOCTBH PYKOBOJICTBOBATHCS B CBOCH JCATEIHHOCTH COBPEMEHHBIMH ITPUHITUIIAMH
TOJICPAHTHOCTH, JMajJora M COTPYJHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHUIO C
KoJuieraMu, paboTe B KOJUICKTHBE;

TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIC METOMBI 3aIUTHI OT BO3MOXKHBIX ITOCIICICTBHUI
aBapHii, KaracTpo(d, CTUXUHHBIX O€ICTBUIA,

obJyaaHue HaBbIKAaMHU 0€30TacHOM paboThl BO BPEMs MPOCKTHO-UCCIIEIOBATEIHLCKON U
OKCIIEPUMEHTAIILHON  JESTEIbHOCTH, TPU HCIOJIB30BaHUU J1abopaTopHOTO 000-
Py/JOBaHUS;

CIIOCOOHOCTh HCITOJIb30BaTh IMPUOOPETCHHBIC 3HAHUS W YMCHHS B INPaKTHUYECKOM
JIEATEILHOCTH M TIOBCCAHEBHOM JKM3HU JUIS COOJIOJACHUS Mep NPO(PHIAKTHKH OT-
paBJICHUI, BUPYCHBIX U JIPYTUX 3a00JI€BaHUM, CTPECCOB, BPEIHBIX IIPUBBIUCK (KypPEHUS,
AJIKOTOJIM3Ma, HAPKOMAHHH ); TIPABUJI TIOBEACHUS B IPUPOTHOM CpeEIE;

TOTOBHOCTh K OKa3aHWIO TIEPBOM TOMOIIM IPU TpaBMax, MPOCTYAHBIX H JAPYTHX
3a00JIeBaHUSX, OTPABIICHUSX MMHUILEBBIMH MPOIYKTaAMHU;

mem anpeOM eéMmHublx:

OCO3HAaHHE COIMAILHON 3HAYMMOCTH CBOEH Mpodeccuu/CrnenuaibHOCTH, 00JiagaHue
MOTHBAIIUEH K OCYIIECTBICHUIO MTPOPECCHOHAILHON JIeATETbHOCTH;

TOBBIIICHHE WHTEIJIEKTYAIbHOTO YPOBHS B TMPOIECCE HU3YYCHHUS OHOJOTHUYECKUX
SIBJICHHM; BBIJAIOIMINUXCS JTOCTHIXKEHUH OHMOJIOTHH, BOIICAIINX B OOIIEYEIIOBEUECKYIO
KYJIbTYpYy; CIOXHBIX W TPOTHBOPEUYMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAyYHBIX
B3TUISIIOB, UJICH, TCOPHM, KOHIICTIIINN, THIIOTE3 (O CYITHOCTH M IMTPOUCXOXKACHUN JKU3HH,
YeJIOBEKa) B X0/Ie PaOOTHI ¢ pa3TUYHBIMU HCTOYHUKAMHU HHGOPMAIIIH;

CIIOCOOHOCTh OPTraHU30BBIBATH COTPYJHUYECTBO €IUHOMBIIIIICHHUKOB, B TOM YHCIE C
HCTIOJIb30BaHNEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;
CIIOCOOHOCTh TMOHUMATh MPHUHIIMIIBI yYCTOMYMBOCTH W MPOAYKTUBHOCTH >KMBOU
MPHUPOJIBI, TYTH €€ U3MEHEHUS MOJI BIMSIHUEM aHTPOMOTEeHHBIX (haKTOPOB, CIOCOOHOCTH
K CHCTEMHOMY aHANU3y TI00aIbHBIX 3KOJOTHYECKHX MPOOJIEM, BOIMPOCOB COCTOSHUS
OKPY’KaIoIlleH cpeibl U PallMOHAIIBHOTO UCTIOIb30BAHUS IPUPOIHBIX PECYPCOB;

yMeHHE OOOCHOBBIBATH MECTO H POJb OHOJOTMYECKHX 3HAHWUW B TMPAKTHYECKOM
NESATeTLHOCTH JIFOJIEH, Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH; OIpPEACNiaTh KUBBIE
00BEKTHI B MIPUPOJIC; TPOBOIUTEH HAOTIOIEHUS 32 DKOCUCTEMAMU C IIEJIbI0 X OMUCAHUS
M BBISIBIICHUSI €CTECTBEHHBIX W  AQHTPONOTCHHBIX HM3MEHEHWW; HaXOOuTh U
aHAIIM3UPOBATH HH(OPMALIHIO O )KUBBIX 00BEKTaX;

CITOCOOHOCTh TPHUMEHSATH OHMOJIOTMYECKHE M SKOJOTMYECKHE 3HaHWSA JUIsl aHalln3a
MPHUKIIATHBIX TPOOJIEM X03SiCTBEHHOM 1€ TeTHbHOCTH;

CIIOCOOHOCTh K  CaMOCTOSITEIbBHOMY TIPOBEACHHIO HCCICIOBAaHUM, MOCTaHOBKE
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€CTeCTBEHHO-HAYYHOTO OSKCIEPUMEHTA, HCIOJIB30BAaHUIO HH(DOPMAIIMOHHBIX — TeX-
HOJIOTUH JJIs PEIICHUs] HAYYHBIX U MPO(ecCHOHABHBIX 33/1a4;

- CHOCOOHOCTh K OLEHKE ITHYECKHUX AaCIIEKTOB HEKOTOPBIX HCCIENOBAaHMNH B 00JacTH
OMOTEXHOJIOIMH (KJIOHUPOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE);

* npeoMemHbIX:

- c(opMUPOBAaHHOCTh TPEICTABICHUM O POJIM M MECTe OMOJIOTMHM B COBPEMEHHOW Ha-
YYHOW KapTHHE MHpA; IMOHHMAaHHE POJIM OWOJIOTHH B (DOPMUPOBAHHH KPYro3opa H
(G YHKIIMOHAIBLHON TPAMOTHOCTH JIJISl PEIICHUS MPAKTHYECKUX 3a1a4;

- BJIQJICHUE OCHOBOIIOJIAralOIUMU MOHATUSIMU U MPEJACTABICHUSIMU O )KUBOU IIPUPOJIE, €€
YPOBHEBOM OpraHU3allil W SBOJIOLMH;, YBEPEHHOE TOJb30BaHUE OMOJIOTHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BJQJICHUE OCHOBHBIMH METOJAMHM HAyYHOIO TIO3HAHUSA, MCIOJIb3YEMBIMU IIPU
OMOJIOTUYECKUX HCCICIOBAHUSAX MKUBBIX OOBEKTOB M OKOCHUCTEM: OIMCAHUEM, W3-
MEpEHUEM, IMPOBEJACHUEM HAOJIOACHUIN; BBISBICEHHE U OIEHKAa aHTPOMOTEHHBIX
W3MEHCHHI B IIPUPOJL;

- c(hopMUPOBAaHHOCTh YMEHUH OOBSACHATH PE3yJbTAaThl OMOJIOTMYECKUX AKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OMOJIOTHUYECKHE 3a0a4H;

- c(hopMUPOBAaHHOCTh COOCTBEHHOW ITO3HMIIMKM 110 OTHOIICHHIO K OWOJOTHYECKON HH-
dbopmaruu, TMOJIy4aeMOW W3 pPa3HbIX HCTOYHHUKOB, TJIOOQJIBHBIM 3KOJOTHYECKUM
npobiieMaM U MyTSAM UX PEIIeHUs.

1.4. Kotnu4yecTBO 4acoB Ha 0CBOEHHME IPOrPAMMBI AUCHHUIIMHBI:
MaKCUMaJIbHON yueOHOU Harpy3ku oOyvaromerocss 47 4acoB, B TOM YHCIIE:

00s13aTenbHON ayIUTOPHOM yueOHOM Harpy3ku oOyyvaromierocst 36 4acos;
CaMOCTOsTeNIbHOU paboThl oOyyatorerocs 11 yacos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM y4eOHOI TMCHUIJIMHBI M BH/IbI Y4eOHOMH padoThl

Bun yueoHoii padoThl Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 47
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 36
B TOM YHCIIE:

IIPAKTUYECKHE 3aHITHS 18
CamocrosiTeibHas padora o0y4yawuerocs (Bcero) 11
B TOM YHCIIE:
HOJTrOTOBKA COOOIIEHUH MO MPOPHUIBHBIM U TNMPO(ECCHOHATBFHO 3HAYUMBIM 2
DIIEMEHTaM COZICPIKaHUS
NOJTrOTOBKA pedeparoB, Mpe3eHTaluii, JOKIa10B, COOOIIEHHH 10 TeMaM 3
paboTa ¢ KOHCHEKTaMHu, y4yeOHOH nuTepaTypoil (mo mnaparpadam, riaBam 2
yueOHBIX TOCOOMH, YKa3aHHBIX MPEINO01aBaTEIIeM )
NOJTrOTOBKA K NPAKTUYECKUM 3aHSATHIM 4
IIpomescymounas ammecmayusi 8 popme: ougppepenyuposarnroeo 3auema
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2.2. TeMaTn4yecKMil IJIAH U coJepkaHMe yueOHOH nucuuninubl: EcrecTBo3HaHue (0M0J10THA)

HaumenoBaHnue
pa3aeioB U TeM

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

O0beM yacoB

Yposenn
O0CBOEHHUS

1

2

4

BBeaenue

Conepxanue y4eOHOrO MaTepuaia

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, OPraHW3MOM, IMOMYJIILUEH, YKOCUCTEMOH,
ouocdepoit. OmpesencHre pojd OHONOTHH B (OPMHPOBAHUU COBPEMEHHOW CCTECTBCHHO-HAYYHOW KApTHHBI MHUpPa H
MPaKTUYECKOM MeATSIBbHOCTH Jtozici. OOyueHUe COOMIOACHHUIO PABUIT MOBEICHHS B IIPUPOJIC, OCPSIKHOMY OTHOIICHUIO K
6uosornyeckuM 00beKTaM (pacTeHHUSIM U JKUBOTHBIM M X COOOIIECTBAM) U UX OXpaHe.

Jemoncrpanuu: bromornueckue CHCTEMBI Pa3sHOTO YPOBHS: KIIETKAa, OPTaHM3M, IOMYJIANHWSA, 3KOcHcTeMa, Omocdepa.
IlapcTBa >kxMBOH NPUPOBL.

Tema 1. Yuenue o

KJIETKE

Copepxanne yaeOHOTO MaTepuaia

1

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

Xumudeckasi opranuzanus kKietkd. OpraHuueckre U HeOpraHMYeCKHe BElIeCTBAa KICTKHU M JKUBBIX OpPraHm3MoB. beikw,
YIJIEBO/IbI, JIUITUIBI, HYKJICMHOBBIE KUCIOTHI M KX POJIb B KIIETKE.

Ha yposne yuebuvix oeticmeuil.

YMeHre npoBOJUTh CPABHEHUE XMMUYECKON OpraHM3alliy )KUBBIX U HEXKHMBBIX 00BEKTOB. [loyueHHe MPeaCTaBICHUS O
POJIM OPraHUYECKUX U HEOPraHUYECKHUX BEUICCTB B KIIETKE.

Crpoenue u pyHKIHM KJIETKH. [I[pOKapHOTHYECKHE U IYKAPUOTUYECCKHE KICTKH. BHUpychl Kak HekieTouHas (opma
JKU3HM U uX 3HaueHue. bopnba ¢ BupycHbiMu 3aboneBanusmu (CIIWJ] u np.) Lurommasma u kieToyHass MeMOpaHa.
OpraHouibl KIETKH.

Ha yposne yuebnuix deticmeuii:

M3ydeHue CTpOCHHS KJICTOK 3YKapUOT, CTPOSHHUS K MHOT000Pa3Hs KJICTOK PACTCHUH M )KHBOTHBIX C IIOMOIIIBIO
MHKpPOIPENapaToB.

HabnroeHue KJIETOK PaCTCHHI U JKUBOTHBIX 10l MUKPOCKOIIOM Ha TOTOBBIX MHKPOIPENapaTax, HX OMHCAHUE.
IIpuroToBneHne u ONMUCAHNE MUKPOTIPENIAPATOB KIETOK PACTECHHIMA.

CpaBHEHHE CTPOCHHS KJICTOK PACTCHUI M KMBOTHBIX 10 TOTOBBIM MUKpOIpEnapaTam
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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:
YMeHHe CTPOUTh CXEMbI DJHEPTeTHUECKOr0 0OMeHa 1 OnocuHTe3a Oelika.
[TosryueHue npeacTaBIeHUs O IPOCTPAHCTBEHHOM cTpykType Oenka, monekyn IHK u PHK
4 | KuzHeHHBIH MK KiaeTKH. KileTki U MX pazHooOpasue B MHOTOKJIETOYHOM OpraHusMe. [Jughgepenyuposxa 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

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

CxeMBbl 3HEpreTHYecKoro oOMeHa 1 OMOCHHTE3a OenKa.

CrpoeHne KIeTOK MPOKAPHOT 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.

CamocTosiTeTbHAsI padoTa 00yJarOIIXCS:
Pabota ¢ koHCIEeKTamMH, yaeOHbIME TTocoOusaMu. [ToaroToBka coobmennus «bopbda ¢ BUpYCHBIMU 3a00I€BaHUAMI.

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

Copepxanne yaeOHOT0 MaTepuaia

1

Pa3mHoxkenne opranu3moB. OpraHusM — eIuHOE [enoe. MHOrooopasue opraHu3MoB. PasMHOKEHUE — 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 OpraHmn3MoB.

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 yuebnvix deticmeuil:
O3HaKkOMJICHHE C OCHOBHBIMH CTAaIUsIMH OHTOTEHEe3a Ha IpUMEpe pa3BUTHS ITO3BOHOYHBIX JKUBOTHBIX. YMEHHE
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
Muoroo6pasue opranu3mMoB. OOMeH BelecTB U NTpeBpalleHie YHepruu B kieTke. dorocuntes. [leneHue KIeTKu.
Muto3. becnionoe pa3mHoxeHne opranuzMoB. O6pazoBaHUE MOJIOBBIX KIETOK. Metio3. OTIog0TBOpEeHUE Yy PaCTeHUH.
WunnBuayansHOe pa3BUTHE OpraHu3Ma. THIBI TOCTAIMOPHOHAIBHOTO PAa3BUTHS KUBOTHBIX.

IIpakTHyeckoe 3aHATHE:

BrisiBieHne u onucaHue IIPU3HAKOB CXOJACTBa 3ap0)11>1me171 YCJIOBEKAa MW JPYTHX IMO3BOHOYHBIX KaK J0Ka3aTCJIbCTBO HUX

SBOITIOIIMOHHOTO POJCTBA.

CamocTosiTe1bHast padoTa 00yJaronuxcs:

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

TMIOJTHOLIEHHOM YKU3HH U 3/I0POBbSI.

Tema 3. Copneprxanne yaeOHOr0 MaTepuania

OcHoBBI TeHeTHKN | 1

H CCJICKIIMHA

OCHOBBI YUeHHUS 0 HACJEACTBEHHOCTH 1 U3MEHYHUBOCTH. ['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSX HACJIECTBEHHOCTH H
U3MEHYUBOCTU Opranu3MoB. I'.MeHenb — OCHOBOIIOJIOKHUK IeHETUKU. ['eHeTuuecKass TEpMUHOJIOTHS 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 U MenuuHbl. HacmencTBeHHbIe 00JIe3HN YeNI0BEKa, MX MPHUYMHBI M MPO(UITAKTHKA.

3aKOHOMEPHOCTH M3MEHYUBOCTH. HaciieaCcTBeHHAs, WM T'€HOTHUIIHYECKAs, U3MEHUYMBOCTh. MOIU(BHKAIIMOHHAS, HJIH
HCHACJICCTBCHHAS, HW3MCHUMBOCTh. | EHETHKAa 4YellOBeKa. [ eHeTHKAa W MEAWIUHA. MaTepuaibHble OCHOBBI
HACIICJICTBEHHOCTH U H3MEHYHBOCTH. | €HETHKA U IBOJIIONIMOHHAS Teopus. [ eHeTHKa MOMyYIISIni.

Ha yposne yuebuvix oeticmeuil.
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KOHTPOSbHbIW

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
BUAeoMarepuaie. AHaian3 (peHOTHIIYECKOW N3MEHUYMBOCTH. BERISBICHHE MyTareHOB B OKpY’KaloMIel cpee M KOCBeHHAs
OLICHKA BO3MO)KHOTO MX BIMSHHS HAa OPTaHHU3M

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 IIPOIecCe HAXO0XKACHUS Ha KapTe IIEHTPOB MHOT000Pa3Hs M IIPOUCXOKICHHUS
KyJIbTYPHBIX PACTEHHI W JOMAIIHUX )KUBOTHBIX, OTKPBIThIX H.V.BaBunoBbiM.

W3ydeHre METOOB THOPHIM3AIMHA M MCKYCCTBCHHOTO O0TOOpa. YMeHHEe pa30upaThCs B ITHUCCKUX ACIEKTaX HEKOTOPBIX
JIOCTIDKCHUI B OMOTEXHOJIOTUH: KJIOHUPOBAHUHU KMBOTHBIX M MpoOJieMaxX KIOHHUPOBaHHs ueinoBeka. O3HAKOMIICHHE C
OCHOBHBIMHY JIOCTIOKCHHSIMA COBPEMEHHOM CEJICKIIUH KYJIbTYPHBIX PACTCHHIA, TOMAITHUX )KUBOTHBIX 1 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. VckyccTBeHHbIl 0T00p. HacnencteenHsie 601€3HM uenoBeka. BinsHue ankoroinzMa, HApKOMaHUH,
KypEeHHs Ha HACJIEJICTBEHHOCTb.

IIpakTHuyeckne 3aHATHS .

CocraBneHue NpoCTEHIINX CXEM MOHOTHOPUIHOTO U IMTHOPHIHOTO CKpeIlMBaHusl. PeleHne reneTnyeckux 3a1a4. AHaJIu3
(heHOTUIINYECKOW N3MEHUYNBOCTH.

BalisiBIIeHHE MYTareHOB B OKPYKAIOIIEH Cpelie U KOCBEHHAs OLICHKA BO3MOKHOT'O MX BIMSIHUS HA OPTraHU3M.

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 TIPOUCXOXKJACHUA KU3HU. I/I3y11eHHe
OCHOBHBIX SaKOHOMepHOCTeﬁ BO3BHUKHOBCHUA, pa3sBUTHA W CYIICCTBOBAHHA XWU3HU Ha 3emite. YCI0KHEHHME JKMBBIX
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JKM3HM HA OpraHu3MOB B IpOIIEcce 3BOMONUH. MHOroo6pasue )KMBOro Mupa Ha 3eMiie B COBPEMEHHAs! €r0 OpraHU3aLHsl.
3emiae Ha yposne yuebnvix deticmauii:
3 AHanM3 ¥ OIIEHKA Pa3IMYHBIX THIOTE3 IPOMCXOKICHUS HKUIHH.
BOJIIOIINOHHOE IMonydeHne NpeACTaBICHUS 00 YCIOXHEHWH J>KUBBIX OpPraHW3MOB Ha 3emje B IIPOLECCE DBOJIONMH. YMCHHE
yucHue 9KCIIEPUMEHTAIBHBIM IyTEM BBIABIATH aJalTUBHBIE OCOOCHHOCTH OpPTaHM3MOB, WX OTHOCHTEIBHBIH XapakTep.

O3HaKOMJICHHE C HEKOTOPBIMH IIPEACTABUTEIAMHI PEIKUX W MCYE3AIOIINX BHIOB PACTCHHWH M JKMBOTHBIX. IIpoBeneHme
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.:

M3yuenune Haciequst dejgoBedecTBAa Ha IMpUMeEpe 3HAKOMCTBA C HCTOPUEH pa3BUTHS HBOMIONUOHHBIX uaeil K.JIuanesd,
K.Bb.Jlamapka Y.[apBuna. OneHUBaHUE POJIM DBOJIIOLHOHHOTO y4YeHUS B (DOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4HOM KapTHWHBI Mupa. Pa3BuTHe criocOOGHOCTH SICHO M TOYHO W3J1araTh CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pCHHMS, BOCIPHHUMATh U aHAJIM3UPOBaTh MHEHUS COOECEIHHMKOB, IMPH3HABAs MPABO JIPYroro 4ejoBeKa Ha MHOE
MHEHHE

Mukpo3BoIonusi 1 MakpodBoJonus. KoHrenius Buaa, ero Kpurepun. [1omynsmnus — CTPYKTYpHas CIUHHIA BHAA U
OBOJIIOIIUHA. I[BI/I)KyI]_[I/Ie CHJIbI DBOJIFOIIHH. CI/IHTCTI/I‘ICCKaﬂ TCOpPUA OBOJIFOIUH. MI/IKPOBBOHIOL[I/IS[. COBpeMeHHI:-Ie
npencraBieHust o BujoooOpazoBanuu (C.C.YUerBepukon, W.W.IlIMmansraysen). MaxkposBomonus. Jloka3aTenbcTBa
sBommonind. CoxpaHeHHe OHMOJIOTHYECKOTO MHOT000pa3us Kak OCHOBA YCTOWMYMBOCTH OuMOc(epbl M MPOTPECCUBHOTO €€
pa3ButHi. [Iprannbl BeIMupaHus BU0B. OCHOBHBIE HAaIPaBJICHUS HBOJIOIOHHOTO Iporpecca. brnonorndeckuit mporpecc
1 OMOJIOTHYECKHIA perpecc.

Ha yposne yuebnuvix deticmeuii:

O3HaKOMIICHHE C KOHIICTIINEH BHIA, €€ KPUTSPHSAMH, TIOA00p IPUMEPOB TOTO, YTO MO — CTPYKTYpHAs ¢INHUIIA
BUa Y 3BOJIIOLNH.

O3HaKOMIICHHE C JBIDKYIIUMECS CHIIAMH SBOIIOIIH U €€ JOKa3aTeIIbCTBAMH.

YcBOGHHE TOTO, YTO OCHOBHBIMH HAMPAaBICHUSIMH 3BOJIOIMOHHOTO IPOTpecca SIBITIOTCS OMOJIOTHYECKUI MPOrpecc H
OmoIIornIecKuil perpecc

YMeHHe OTCTamBaTh MHEHHE, O COXPAHCHUHM OHOJOTMYECKOr0 MHOr000pas3ws Kak OCHOBE YCTOHYMBOCTH Omochepsl U
MPOTPECCUBHOTO €€ Pa3BUTHA. Y MEHUE BBISIBIIATH PUYHUHBI BBIMUPAHUS BHIIOB

Hemoncmpayuu

Kputepun Buga. CTpyKkTypa MOMyIISAIUN. ATaTHBHBIE 0COOCHHOCTH OPraHU3MOB, HX OTHOCHTEIBHBIN XapakTep.
DBOJTIOIIMOHHOE APEBO PACTUTEIBHOTO MUPA. IBOJIIOIMOHHOE APEBO )KUBOTHOTO MUpA. IIpeacTaBUTENH PEIKUX U
HCYEC3a0IINX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.
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IIpakTuyeckue 3aHATUS: 3
Omnmcanue ocober omHOTO BHAa N0 MopdojormdeckoMy Kputepuro. [IpucrmocoOieHne OpraHm3MOB K Pa3HBIM cpenam
oOuTaHus (BOJHOM, HA3EMHO-BO3IYIITHOM, IOYBEHHOM ).
AHaM3 ¥ OlleHKa pa3JIMuHbIX TUIIOTE3 MPOUCXOKACHHS )KU3HH.
CamocTosiTe1bHAsI padoTa 00yJaroIIXCs: 0,5
Pabota ¢ koHCTIEKTaMH, y9e€OHBIMH MOCOOMAMU. I10ATOTOBKA K MPAKTHUECKUM 3aHATHAM. [1oAr0TOBKA COOOIIEHHST O THIIOTE3ax
IIPOUCXOKIACHUSA ) KU3HU Y OBOJIFOLINH IIJIAHCTEI.
Tema 5. Copneprxkanne yaeOHOr0 MaTepuania 1
Hpoucxoxnenne 1 | AnTponorene3. OBomntonus npuMaroB. COBpeMeHHbIE THUIIOTE3bI O TPOUCXOXKICHUHU YelloBeKa. JlokasarenbcTBa poacTBa
YyeJ0BEeKa YCJIOBCKA C MJICKOIIUTAOIIMMH KUBOTHBIMU. DTansl JBOJIFOIIMHU YCJIIOBCKA.
Ha yposne yuedbnvix delicmsuii:
Pa3BuTHe yMEHUs CTPOUTH JOKa3aTeNbHYIO 0a3y 10 CPaBHUTEIBHON XapaKTEPHCTHKE YEIOBEKAa M NPUMATOB, JTOKA3bIBas
UX pPOJCTBO. BBIsSIBICHHE 3TAOB SBOIIONNH YETIOBEKA
IIpakTHyeckoe 3aHsITHE 1
AHanM3 ¥ OIIeHKa Pa3INYHBIX TUIIOTE3 O IMPOUCXOXKICHUH YeJIOBEKa.
CamocTosiTeIbHAsI padoTa 00yJarOIIXCS: 0,5
Pabota ¢ koHCTIEKTaMH, yaeOHBIME NTOcoOHAMU. [ToATOTOBKA K IpakTHUecKoMy 3aHsTHIO. [loBTOpEeHHe yueOHOro MaTepuana.
Tema 6. Copepxanne yaeOHOTO MaTepuaia 1

OCHOBBI DKO0JIOTHH

1 | Dkosorusi — Hayka 0 B3aHMOOTHOIIEHUSIX OPraHM3MOB MEKIY CO00H M OKpyXamouleid cpemoii. Dkoiroruyeckue
(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/IHI)I yCTOfI‘II/IBOCTH n
cMeHsbl 3kocucTeM. Cykiieccru. MIckyccTBeHHBIE COOOIIECTBA — arpodIKOCUCTEMBI U YPOOIKOCHUCTEMBL.

Ha yposne yuebnvix deticmeuil:

Wzyuenne sxonornyeckux GpakTopoB M UX BIMSHUSI HA OPTaHU3MBI.

3HAKOMCTBO C 3KOJIOTHYECKUMH CUCTEMaMH, UX BUJOBOW M IPOCTPAHCTBEHHOH CTPYKTypaMH. Y MEHHE OOBICHSThH
MPUYUHBI YCTOWYNBOCTH M CMEHBI 9KocucTeM. O3HaKOMIIEHHE C MEXBU/IOBBIMU B3aIMOOTHOLIEHUSIMU B H9KOCHCTEME:
KOHKYpEHIIMEH, CHMOM030M, XHUIITHUIECTBOM, MTapa3uTH3MOM.

YMeHHe CTPOUTH SIPYCHOCTH PACTUTEIHHOTO COOOIECTBa, IUIIEBhIE IIEMH U CETH B OHMOIIEHO3€, a TaKKe HKOJIOTHIeCKHe
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:

OsHakomiieHue ¢ yueHreM B.J.BepHanckoro o 6nocdepe kak o riodaibHO| SIKOCHCTEME.

Hanume npencraieHus 0 cXxeMe IKOCHCTEMBI Ha IpuMepe onocepbl, 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 yposhe yuebnuix deticmeuti:

Haxoxxnenne cBsi3u H3MEHEHUS B OHOchepe C MOCIeICTBUSIME JeSITeIPHOCTH YeJI0BEKa B OKPYXKAOIIEH cpene. YMeHne
OTIpeNIeNIATh BO3ICHCTBHE TIPOM3BOCTBEHHON ICATEIIFHOCTH Ha OKPYKAIOIIYIO Cpely B 00JIacTH CBOCH OymyIieit
npodeccuu.

O3HaKOMIICHHE C TJI00ATBHBIMH YKOJOTHYSCKUMHE MTPOOIIeMaMy ¥ YMEHUE ONPEACISTh TyTH UX perreHus. Omiucanue 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

Dkonornueckue (GakTOppl M HUX BJIMSHAC Ha OPTraHU3Mbl. MEKBUIOBBIC OTHOIICHUS: KOHKYPEHIHsI, CHMOHO3,
XUIIHUYECTBO, MAPA3UTU3M. SIPyCHOCTh PACTUTENBHOTO cOo00IIecTBa. [IuieBkie 1enu U CeTH B OMOIIEHO3E.
Dkonoruueckue nupamusl. Cxema 3KocucTeMbl. KpyroBOpoT BEIIECTB U MPEBPAIICHUE SHEPTHH B IKOCUCTEME.
buocdepa. Kpyrosopot yriepoaa (a3ota u ap.) B 6uochepe. Cxema arposxocucteMbl. Oco00 oxpaHseMbie IPUPOIHBIC
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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CamocTosiTe1bHAsI padoTa 00yJaroIIXCs: 1
Pabora ¢ KoHCIIEKTaMy, y4eOHBIMU TOcOOHAMH. [10AroTOBKA K MPaKTHYeCKUM 3aHATHAM. ONHCaHHe W NPAKTHYECKOE CO3/IaHUe
HCKYCCTBEHHOH SKOCHCTEMBI (IIPECHOBOIHBIN aKBAPHYM).
Tema 7. Copneprxkanne yaeOHOr0 MaTepuaia 2
Buonnka 1 | buoHUKa KaK 0JHO M3 HAaNpaBJeHUii OMoJoruM U KudepHeTHKH. PaccMoTpenne OHOHMKOW ocobeHHOCTE# Mopdo-
(hU3MOIIOTHYECKO OpraHU3aliK JKUBBIX OPraHW3MOB M MX HCIIOJIB30BAaHUS JJISI CO3JaHUSI COBEPUICHHBIX TEXHUYECKHX
CHUCTEM U yCTpOﬁCTB II0 aHAJIOTUH C XUBBIMH CHUCTEMAaMU. HpI/IHHI/IHI)I 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 aHaJIorum cC
JKUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyOYaTBIMH CTPYKTYpPaMH B )KHBOW NPHUPOAE U TEXHHKE, a9POAMHAMHYCCKHMH H
THAPOJANHAMUYECKHMHE YCTPOICTBAMH B JKMBOW MPHPOJE U TEXHHUKE. YMEHUE CTPOHTH MOJEIH CKIAT4aTOH CTPYKTYpBHI,
UCIIONB3yeMbIE B CTPOHTEIIBCTBE
Hemoncmpayuu: Monenu CKiiadaToll CTPYKTYPBI, HCIIOJIB3YyeMOil B cTpouTtesibeTBe. TpyOUaThie CTPYKTYPBI B AKHBOR
NPHUPOJIC U TeXHUKE. AIpOoJMHAMUYECKUE ¥ THAPOIMHAMUYESCKUE YCTPOICTBA B XKHMBOU MPUPOJIC M TEXHUKE.
Bcero: 47

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. — IPOAYKTUBHBIHN (IUTAHUPOBAHHUE U CAMOCTOSITEILHOE BHIIIOJHEHUE JAEATENIbHOCTH, pellleHHe MPOOJIEMHBIX 3aj1a4)
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3. YCJIOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecreYeHHI0
Peanuzanus nporpamMmbl AUCHUILTUHBI TpeOyeT HAMUUYUs y4eOHOro kabuHeTa OMOJIOTHH.

O06opynoBaHue yueOHOro KabuHeTa:

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

— KOMIUICKT Y4eOHO-METOIMYECKOM TOKYMEHTAIIUH,
— JIOCKa ayIUuTOpHas,

— yueOHO-HarIsAHbIE TOCOOUs 10 OHMOJIOTHH.

TexHuueckue cpeacTBa o6yquI/m:

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

— MYJIETUMEIAA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
ITepedyenn y4eOHbIX n3aanuii, MHTEpHET-pecypcoB, JONOJTHUTEILHOH JIUTEPATYyPbl

OCHOBHBIEC HCTOYHUKHU:
1. Kamenckuit A.A. buonorusi. O6mast 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 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYUEFHOM
JUCHUIIJIIMHBI

KoHTpo/Ib M OLeHKA pe3yIbTaTOB OCBOCHUS JUCLHUILIMHBI OCYILECTBIIAETCS IPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUIECKUX 3aHATHIA U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE
BBINOJIHEHUS 00Y4YaIOIIMMHUCS MHIMBUAYAJIBHBIX 3a/laHHUH.

@®opMbI U METOBI

Pe3yabTaThl 00yueHHs KOHTPOJISI ¥ OLIEeHKH
(ocBOeHHBIE YMEHHSI, YCBOCHHbIE 3HAHUS) pe3yJabTaToB
00yueHust
JUYHOCMHbLE OLICHKA BBITTOJIHEHHSI

cOpMHUPOBAaHHOCTh YYBCTBA TOPAOCTH W YBOKEHUs K WCTOPHUH H | 3aJaHWAN HA
JOCTIDKEHUSAM OTEYECTBEHHOW OMOJIOTMUECKOW HAayKH; IPEACTaBICHHA O | MPAKTUYECKUX
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MUDPA; 3aHATUSAX,

[IOHUMAHUE B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX Hayk, ux | CAMOCTOATCIBHOU
BIMSHUSL HA OKPYXAMIIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOTMYECKYIO, paboTsl,
COLUAIBHYIO M STHYECKYIO ChEpHI NeATEILHOCTH YeI0BEKA; HAOJTO/ICHHE

CHOCOOHOCTh MCIIOJIB30BaTh 3HAHHSA O COBPEMEHHON €CTeCTBEHHO-HAayYHOH
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
NIOCJIEICTBUI aBapHii, KaTacTpod, CTUXUHHBIX OEICTBUH;

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;

TOTOBHOCTh K OKa3aHHUIO IEPBOM IMOMOINM MpPU TpPaBMax, MPOCTYAHBIX U
JIpyTux 3a00JI€BaHNAX, OTPABICHUAX IMUIIEBBIMU IPOTYKTaAMHU

Memanpeomemmnsle YCTHBIN OTPOC,

OCO3HAaHME COLMAIBPHOW 3HAYMMOCTH CBOEH mpodeccun, obnamaHue | JUCKYCCHUS,
MOTHUBAIIMEH K OCYIIECTBICHHIO MPOPECCHOHATLHON IEATCITLHOCTH; HaOIIOJEHHE, OLCHKA

NOBBIIICHHE  HMHTEUICKTyaJlbHOIO  YpOBHS B  Tpouecce  u3ydeHus | BBUITOTHCHHA

OUOJIOrMYECKUX SBJICHUIA; BBLIAOIINXCS TOCTIKEHUH Onostoruy, Bomenmmux | TPAKTHICCKUX U
CaMOCTOSITEIEHBIX

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(GOPMAITMOHHO-
KOMMYHHKaIIMOHHBIX TEXHOIIOTHH;

CIOCOOHOCTh TIOHUMATh TPHHLUIBI YCTOMYMBOCTH W 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 DKOJIOTHYECKHE 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 Hay4yHOH KapTHHE MHpa; MOHUMAaHWE pPOJIM 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;

g depeHIIMPOBaHHBIN
3a4er

BJIaJICHHE OCHOBHBIMU METOJaMU HayYHOT'O MO3HAHUS, UCTIOJIb3yEMbIMU MPU
OMOJIOTMYECKUX HCCIIeIOBAHUSIX KHUBBIX OOBEKTOB U DKOCHCTEM: OIHCAHUEM,
U3MEpPEHHEM, TIPOBEICHUEM  HAONIOJCHWIA, BBHISBICEHUE W OICHKA
AHTPOIOTEHHBIX U3MEHEHUU B IPUPO/IE;

C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBSICHATH PE3YyJIbTAThI OHOJIOTHYECKHX
OKCIICPUMEHTOB, PE€IIATH DJICMCHTAPHBIC OHOJIOTHYCCKHE 3aJavu,

c(hopMUPOBAaHHOCT,  COOCTBEHHON  TIO3WIIMM  TI0  OTHONIEHHUIO K
Ouosjoruueckoil WHGpOpPMAIMK, IOy4aeMON U3 Ppa3HbIX WCTOYHHUKOB,
I00ATBEHBIM 3KOJIOTHIECKUM MTPOOIIEMaM U IyTSAM HX PEIICHHS.

OILICHKA BBIMMOJTHEHHUS
3aJaHuN Ha
MPAKTUYECKUX
3AHATUAX




