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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 KBIU(UIMPOBAHHBIX paboumx, ciayxkammx no mnpodeccun 15.01.05 Cpapmuk
(py4yHO! U YACTHYHO MEXAHU3MPOBAHHOM CBAPKM (HAIJIABKM), BXOJSIIECH B YKPYITHEHHYIO
rpynny npodeccuit 15.00.00 MamuHocTpoeHue.

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

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOH HNPO(ecCHOHAIBHOH 00pa30oBaTe/IbHOM
NPOrpamMMbl: JUCHMILIMHA BXOAUT B 00111€00pa30BaTeIbHbIN HUKIL.

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

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

- TodydeHHe (QyHIAMEHTAIBHBIX 3HAHWU O Omojormueckux cucremax (Kmerka, Opranmsm,
[Monynsaumsi, Bun, DxocucreMa); UCTOPUH Pa3BUTHSI COBPEMEHHBIX MTPEICTaBICHUHN O KUBON
MIPUPO/IE, BBIAAIONIUXCS OTKPHITHAX B OMOJIOTHYECKON HAayKe; pOIH OMOJIOTMYECKOM HAyKHU B
(GbopMUPOBaHUN COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpA; METOJaX HAay4YHOTO
MO3HAHUS;

- OBJQJICHHE YMEHUSMHU JIOTUYECKU MBICIUTH, OOOCHOBBIBATH MECTO M POJb OHOIOTHUYECKUX
3HAHUN B TNPAKTUYECKON [EATENIbHOCTU JIIOACH, Pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHIA;
OTIPEICNIATh JKUBBIE OOBEKTHI B MPUPOE; MPOBOAUTH HAOIIOJACHHS 3a SKOCHCTEMAMH C
LEJIbI0 UX OMMCAHMS U BBIABICHHS €CTECTBEHHBIX U aHTPOIOT€HHBIX U3MEHEHHM; HAXOAUTh
Y aHAJIM3UPOBATH WH(OPMAITHIO O )KHBBIX 00BEKTaX;

- Ppa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH
00ydJaronuxcsi B MPOIecce U3YICHUST OMOJIOTUUECKUX SIBJICHHH; BBIAAIOIINXCS JOCTHKCHUN
OMOJIOTHH, BOIICANINX B OOIIEYEIOBEUECKYIO KYIbTYPY; CIOXKHBIX M TPOTUBOPEUYHBBIX
MyTel pa3BUTHS COBPEMEHHBIX HAYUHBIX B3TJISIOB, MACH, TEOPHUH, KOHICMIUIM, TUIIOTE3 (O
CYIIIHOCTH W TIPOMCXOXXJEHWU IKU3HM, UYEJIOBEKa) B XOA€ pabOThl C pa3IMYHBIMU
UCTOYHUKAMU UH(POPMALIUH;

- BOCIUTaHUE YOEXKJICHHOCTH B HEOOXOAMMOCTH MO3HAHUS KUBOU MPUPOABI, HEOOXOIUMOCTH
paIoOHATBHOTO MPUPOIONIONH30BAHMSI, OEPEKHOTO OTHOILIEHUS K MPHUPOIHBIM pecypcaMm U
OKpYXarolie cpene, COOCTBEHHOMY 3J0POBBIO; YBOKEHUS K MHEHHUIO OIIMOHEHTa MpHU
00CyXIeHUU OUOIOTMUYECKUX MPOOIIeMm;

- 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 conepxkanus yaeOHoi qucruiuinabl «EctectBo3nanue (bruomnorus)y» odecrneunBaer
JIOCTH>KEHHUE CTYACHTaMU CJIEAYIOIIUX Pe3yJIbTATOB:

JAUYHOCHIHbBIX:

c(hOpMHUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXCHUS K HMCTOPUHU M JOCTHIKCHHSAM
OTCUYECTBCHHOM OHMOJIOTUYECKONW HAYKH;, IPEACTABJICHHS O IIEJIOCTHOH €CTECTBEHHO-
Hay4YHOUH KapTHUHE MUPA;

MMOHUMaHUE B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, UX BIWSHHUS Ha
OKPYKAIOIIYIO Cpelly, SdKOHOMUUYECKYIO, TEXHOJOTMYECKYIO, COLUAIBHYIO U 3THYECKYIO
chepsl 1eATeTLHOCTH YeJI0OBEKa,;

CITOCOOHOCTh HCIOJIB30BaTh 3HAHMS O COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHE
MHUpa B 00pa3oBaTeIbHOW H MPOPECCHOHATBHON ACSITEILHOCTH; BO3MOXXHOCTH
MH()OPMAIIMOHHOM cpe/ibl I 00ecIeueHUs IPOAYKTHBHOIO CaMo00pa30BaHus;
BJIQJICHUE KYJIBTYPOH MBIILJICHUS, CIIOCOOHOCTh K 00OOIICHNIO, aHAIN3Y, BOCIIPHUSTHIO
uH(popMaIu B 00JIACTH €CTECTBEHHBIX HayK, IIOCTAHOBKE IICJIM M BBIOOpPY MyTEH ee
JIOCTHOKCHHS B IPO(eCCHOHANIbHOM cdepe;

CITOCOOHOCTH PYKOBOJICTBOBAThCS B CBOEH JICATEILHOCTH COBPEMEHHBIMHU MPHUHITATIAMU
TOJIEPAHTHOCTH, JUAjJora W COTPYJHUYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHUIO C
KoJuieraMu, paboTe B KOJUICKTHBE;

TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOJIbl 3aIUTHl OT BO3MOKHBIX MOCJIEICTBUI
aBapHii, kKaracTpo(d, CTUXMIHBIX O€ICTBUIL;

obOyamanue HaBbIKaMHM 0€30TacHOM pabOThl BO BPEMs MTPOCKTHO-UCCIIEIOBATEILCKOW U
AKCTIICPUMCHTAIBHONW  JIEATEILHOCTH, TIPH HCIOJIB30BaHUW J1a0OpaTOpHOro 000-
PYyIIOBaHMS;

CITOCOOHOCTh HCIIOJIB30BaTh IPHOOPETCHHBIE 3HAHWS W YMEHHS B TIPAKTHYECKOMH
NEeITCIIPHOCTA W TIOBCEAHEBHOM >KU3HHU JUIS COONIOJEHUS Mep MPOPUIaKTHKH OT-
paBIICHUH, BUPYCHBIX U APYTUX 3a00JI€BaHUM, CTPECCOB, BPEAHBIX MTPUBBIUEK (KYPECHHUS,
aJKOTOJIM3Ma, HAPKOMAaHHH ); TIPaBUJI TTIOBEJICHUS B IIPUPOIHOM Cpejie;

FOTOBHOCTh K OKAa3aHWIO IIEPBOM ITOMOIIM TPH TpaBMaX, MPOCTYIHBIX W JIPYTHX
3a00JIeBaHUSAX, OTPABIICHUSX MMHUILEBBLIMH MPOTYKTaAMHU;

mem anpeOM eéMmHublx:

OCO3HaHUe COIIMaIbHOU 3HAYUMOCTH cBoOEi npocdeccun, obnananue
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHANBHOMN e TeNbHOCTH;

MOBBIIICHHE WHTENIEKTYallbHOTO YPOBHS B TMIpoOllecCe€ H3YyUEHHUS OHOIOTHYECKUX
SIBJICHHUM; BBIJAIOIMIUXCS JOCTHXKEHUN OHMOJIOTHH, BOIIEAIINX B OOIIEYEIIOBEUECKYIO
KYJIbTYpY; CJIOXHBIX W TPOTUBOPEUYMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAyYHBIX
B3TJIAJIOB, UJIEH, TEOPHM, KOHIIENIIUH, TUIIOTE3 (O CYITHOCTH U MPOUCXOKICHUN KU3HH,
YeJI0OBEKa) B X0/Ie PaOOTHI C pa3TMYHBIMU UCTOYHUKAMHU HH(GOPMAITIH;

CIOCOOHOCTh OPTaHW30BBIBATh COTPYIHUYECTBO €IUHOMBIIINICHHUKOB, B TOM YHCJE C
WCITOJTh30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;
CIIOCOOHOCTh TMOHUMATh MPHUHIUIIBI yYCTOMYMBOCTH W MPOAYKTUBHOCTH KMBOU
MPHUPOJIBI, TYTH €€ U3MEHEHUS MOJI BIMSHUEM aHTPOMOTeHHBIX (DaKTOPOB, CIOCOOHOCTH
K CHCTEMHOMY aHANU3y TI00aIbHBIX 3KOJOTHYECKHX MPOOJIEM, BOIMPOCOB COCTOSHUS
OKpPY’KaloIllel cpeibl U paliOHAIbHOIO UCTIOIb30BAHUS IPUPOIHBIX PECYPCOB;

yMEeHHE OOOCHOBBIBATH MECTO M pOJIb OHOJNOTHYECKMX 3HAHUH B MPaKTHUECKOM
JEATEIbHOCTH JIIOJIeH, Pa3BUTHUM COBPEMEHHBIX TEXHOJOTUM; OINpEAeNiaTh KUBbIE
00BEKTHI B MIPUPOJIC; TPOBOIUTEH HAOTIOICHUS 32 DKOCUCTEMAMU C IIEJIbI0 X OMUCAHUS
U BBIABJICHHUS €CTECTBEHHBIX M  AHTPOINOTCHHBIX W3MEHEHWW; 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(MOPMAIMOHHBIX  TEX-
HOJIOTUH JJIsl PEeIICHUs] HAYYHBIX U MPO(ecCHOHANBHBIX 33/1aY;
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- CIIOCOOHOCTh K OIICHKE 3THYECKHUX AaCIEKTOB HEKOTOPBIX HCCIEeNOBaHMN B 00JacTh
OMOTEXHOJIOTUH (KJIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

* npeoMemHuIX:

- c(OpMHUPOBAHHOCTh IPEACTABICHHI O POJIM M MeCTe OHMOJIOrMU B COBPEMEHHOH Ha-
YYHON KapTHHE MHpa;, MOHUMAHHE POJIU OHoJornM B (OPMHPOBAHUU Kpyrosopa u
(D YHKIIMOHAJIBLHOM IPaMOTHOCTH ISl PEIICHUS IMPAKTHYSCKUX 3a/1a4;

- BJaJICHUE OCHOBOIIOJIAralOMUMH IMOHATHIMU U MIPEACTABICHUSIMHE O KUBOM IIPUPOJIE, €€
YPOBHEBOM OpraHU3allid M SBOJIOIUH, YBEPEHHOE II0JIb30BaHUE OHOJIOTHMYECKOM
TEPMHUHOJIOTHEH U CHUMBOJIUKOM;

- BJIQJCHHE OCHOBHBIMH METOJAMH HAy4YHOTO IIO3HAHUSA, HCIOJIb3yEMBIMH TIPH
OMOJIOTHYECKAX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M JKOCHCTEM:. OIIHMCAHUEM, W3-
MEpEHHEM, IIPOBEJICHHEM HAOJIOJEHU; BBISBJICHUE M OIEHKAa aHTPOIIOTCHHBIX
W3MEHEHUH B IPUPOJE;

- c(OpMUPOBAHHOCTh YMEHHI OOBSCHATH PE3YJIbTaThl OMOJIOTHUYECKUX SKCIICPUMEHTOB,
pelIaTh 3JIeMEHTApHBIC OMOIOTMYSCKUE 33 1aUH;

- c(OpMHUPOBAHHOCTh COOCTBCHHOH IO3WUIMH II0 OTHOIICHUIO K OHMOJIOrMYECKOW HH-
dbopManmy, IOJy4aeMOH M3 pPa3HBIX MCTOYHHMKOB, TJIOOAJBHBIM JKOJOTHYECKUM
npo0iieMaM U MyTSAM UX PEIIeHUs.

1.4. Koin4yecTBO 4acoB HA OCBOEHHE nporpaMmmbl THCIHHUIIJIMHBI:

o0umii 00beM Harpy3ku 36 4acoB, B TOM YHCIIE:
BO B3aMMOJICHCTBUY C MpenojaBatesieM 36 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOI TMCHUIIIMHBI U BU/IBI Y4eOHOH padoThl

Bup yueOHoit padoTbl Oobvem uacos
OO0umii 00bem Harpy3km (Bcero) 36
Bo B3aumMojeiicTBiu ¢ penoaaBareseM (Bcero) 36
B TOM YHCIIE:
MPAKTUYECKHUE 3aHATUS 18
IIpomesxcymounas ammecmayusi 8 popme: ougppepenyuposanroeo 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 oﬁyqammnxcn

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 (GOPMHPOBAHUU COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTHHBI MHpa M MPAKTUUECKOHW AEATEIFHOCTH
Jrojiei. 3HaueHue OMOJIOTHH NPH OCBOGHHH Npodeccuil  criennanbHoCTel cpeaHero npodeccnoHaIbHOro 00pa3oBaHHUsI.
Ha yposne yuebnvix deticmeuii:

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

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

Tema 1.
YuyeHue o0 Ki1eTke

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 ypoene yuebuvix delicmeuti:

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. Ctpoerne monekyn JJHK u PHK. Perummkanus JJTHK. CxeMbl sHEpreTHdeckoro ooMeHa u
6uocunTe3a 6enka. CTpoeHHe KIETOK MPOKAPHOT U 9YKAapHOT, CTPOSHHE M MHOT000pa3ne KJIETOK pacTeHU 1 JKUBOTHBIX.
Crpoenue Bupyca. Potorpadun cxem ctpoeHus xpomocoM. Cxema cTpoeHus reHa. MuTos.

IIpakTHuyeckne 3aHATHS:

Habnronenune KJIeTOK pacTeHHUH U )KUBOTHBIX 10T MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpEnapaTax, UX OMHCaHUE.
IIpurorosneHue ¥ ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTCHUM.

CpaBHeHUE CTPOCHHUS KIETOK PACTEHUN M )KMBOTHBIX IO TOTOBBIM MUKPOIpENapaTaM.

Tema 2.
Opranusm.
Pa3MHo:keHMEe U
HHIHBHAYAJTbHOE
pa3BuTHe
OpraHu3MoB

Copepxanne yaeOHOTO MaTepuaa

1 | Pa3muoxenune opranuzmoB. Opranusm — eauHoe 1enoe. MHOrooOpasue opranu3mMoB. PasmMHoOXeHHe — BakHeiiiee
CBOMCTBO KMBBIX OpraHu3moB. [losoBoe u Oecronoe pa3mHoxeHue. Meito3. OOpa3oBaHHe MOJOBBIX KJIETOK U
OILIO/IOTBOPEHHUE.

Ha yposne yuebuvix oeticmeuil.
OgajieHre 3HAaHUSIMA O PA3MHOXKEHHH KaK O BAYKHEHIIIEM CBOMCTBE )KUBBIX OPraHH3MOB.
YMeHHe caMOCTOSTENbHO HAXOJUTh OTIIHYHSI MUTO3a OT MEHO03a, ONPEIesis YBOJIIOIMOHHYIO POJIb 3TUX BUIOB JICJICHUSI
KIJIETKH.
2 | AupuBuayajbHOE pa3BUTHE OPraHW3Ma. DMOPHOHAIBHBIN 3Tam OHTOreHe3a. OCHOBHBIC CTaIUH 3MOPHOHAIBHOTO

pa3Butusi. Opeanocenes. [locmambpuonansvroe pazsumue.

CXO0ZCTBO 3apoAblIIeii IpeacTaBUTENeH pa3HBIX TPYII ITO3BOHOYHBIX KaK CBHIACTEIHCTBO MX HBOJIOIMOHHOTO POACTBA.
IIpuunHbI HapylIeHUH B pa3BUTUH OPraHU3MOB.

Ha yposre yuebuvix deticmauii:

O3HaKkOMJICHHE C OCHOBHBIMH CTaIUSIMH OHTOTEHEe3a Ha IIpUMEpe pPa3BUTHSA MO3BOHOYHBIX JKHBOTHBIX. YMEHHE
XapaKTepu30BaTh CTaJAWHd NOCTIMOPHOHAIHHOTO PpAa3BUTHSI HAa mpuMepe uenoBeka. O3HAKOMIIEHHE C NPUYHMHAMH
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HapyIIeHUH B Pa3BUTUH OPraHU3MOB. Pa3BuTHE yMeHUs NpaBUIbHO (GOPMHUPOBATH TOKa3aTeIbHYIO 0a3y 3BOJIIOIIMOHHOTO
pa3BUTHA KUBOTHOTO MUPA.

Hemoncmpayuu

Muoroo6pasue opranu3moB. OOMEH BEIECTB U PEBpallieHHe SHepTruu B KiieTke. PoTocunTes. JleneHue KIeTku.

Muto3. becrionoe pasmHOxkeHHEe opraHm3mMoB. OOpa3oBaHHE IMOJIOBBIX KIETOK. Melo3. OIUIOZOTBOPEHHE Y PacTCHUM.
WunuBuayansHOe pa3BUTHE OpraHu3Ma. THITEI HOCTISMOPHOHAIBHOTO Pa3BUTHSI )KUBOTHBIX.

NupuBuayajibHOe pa3sBUTHE 4YedoBeKa. PenpoiykTHBHOE 310poBbe. [lOCNIECTBHS BIMSHUSA alKOTOJS, HUKOTHHA,
HAPKOTHYCCKHX BEIECTB, 3arPA3HCHIS CPE/Ibl HA PA3BUTHE YEIOBEKA.

Ha yposne yuebuvix oeticmeuii.

[MonydeHne OpENCTaBICHUSI O TOCICACTBUSX BIIMSHHS AIKOTOJsl, HUKOTHHA, HAPKOTHYECKUX BEIECTB, 3arps3HEHUS
Cpe/ibl Ha Pa3BUTHE M PEIPOYKTUBHOE 3J0POBBE YETIOBEKA.

IIpakTnuyeckne 3aHATHS .

WHnuBuayansHOE pa3BUTHE YEI0BEKa (CEMHHAP).

BeisiBNIeHHE W ONMMCAaHWE NPU3HAKOB CXOJCTBA 3apOBINICH YEJOBEKa M JAPYTMX IO3BOHOYHBIX KaK JJOKa3aTEIbCTBO HX
9BOJIIOLIMOHHOTO POJICTBA.

Tema 3.
OCHOBBI TeHEeTHKH
H CeJICKIHHU

Copepxanne yaeOHOTO MaTepuaia

1

OCHOBBI YYCHHUS 0 HACJEACTBEHHOCTH U U3MEHYHUBOCTH. ['éHETHKAa — HayKa 0 3aKOHOMEPHOCTSAX HACIIEICTBEHHOCTH U
U3MEHYUBOCTU OpraHu3MoB. I.MeHenb — OCHOBOIIOJIO)KHUK I€HETUKU. [ eHeTUUecKas TEPMUHOJIOIHS U CUMBOJIMKA.
3aKoHBI T€HETUKH, ycTaHOBICHHBIE [ .MenzneneM. MoHOTHOpHAHOE U AUTHOPUIHOE CKpPEeUMBaHHE XPOMOCOMHAS TEOPHUS
HACJEJCTBEHHOCTH. B3aumooeiicmeue 2enog. I'enetuka nona. Cyenaennoe ¢ nonom Haciedoeanue. 3HaU€HHE TEHETUKU
JUIsL ceJIeKIMK ¥ MenuiMHbl. HacnencTBeHHble 00JI€3HM YeI0BEeKa, MX NPUYMHBI U TPOQUIIAKTHKA.

3aKOHOMEPHOCTH M3MEHYUBOCTH. HaciieJCTBeHHAs, WM T'€HOTHUIIHYECKAs, U3MCHUYMBOCTh. MOIU(BHUKAIIMOHHAS, HIIH
HCHACJICCTBCHHAS, W3MCHUYMBOCTh. | EHETHKAa 4YelloBeKa. [eHeTHKa W MeAWIUHA. MaTepuanbHble OCHOBBI
HACJICJACTBEHHOCTH U M3MEHYMBOCTH. | €HETHKA U 3BOJIIONIMOHHAS Teopus. [ CHEeTHKA MOMYIISIUA.

Ha yposne yuebuvix oeticmeuil.

O3HaKOMJICHHE C HACJICICTBEHHON M HEHACIICICTBCHHON N3MEHUYHNBOCTHIO U €€ OMOJIOTHYECKOM POJIBIO B IBOJFOIIHU
JKUBOT'O MHpa.

TonydueHne MPEACTABICHUS O CBSI3M MeHETHKH W MeTUIMHBL. O3HAKOMIICHHE ¢ HACJICICTBEHHBIMHU OOJIE3HAMH YEI0BEKa, X
NPUYMHAMU ¥ NPO(UIAKTUKON. V3ydeHHe BIIMSAHHUS aJKOTOJH3Ma, HAPKOMAaHWH, KypEeHHsS Ha HACJICICTBEHHOCTh Ha
Buzeomarepuaiie. AHaan3 (peHOTHIMUYSCKOW W3MEHUYMBOCTH. BBISBIICHHE MYTAr€HOB B OKPYXKAIOIICH Cpele ¥ KOCBCHHAsS
OIIEHKA BO3MOXKHOTO MX BIIMSHHS Ha OPTaHU3M.

OCHOBBI CeleKIHH PACTEHHUI, )KUBOTHBIX H MHUKPOOPraHM3MOB. ['€HeTHKa — TeopeTHuecKkas OCHOBA CENIEKIUH.
OpomamrHIBaHNE XMBOTHBIX W BBIpAIlMBAaHHE KyJIbTYPHBIX PACTEHHH — HAYajbHBIC 3Tambl cenekuuu. Ydenne H.U.
BasmunoBa o0 1eHTpax MHOrooOpa3ws W TPOMCXOXKICHHS KyJNbTYpHBIX pacTeHHi. OCHOBHBIE METOMBI CEeJIEKIHU:
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THOpUAN3alMs M HMCKYCCTBEHHBIH 0TOOp. OCHOBHBIE MOCTI)KEHHS COBPEMEHHOH CENEKIHMH KYyJIbTYPHBIX DPacTECHHH,
JIOMAIIHUX XUBOTHBIX U MUKPOOPTaHU3MOB.

Ha yposne yuebnuix delicmeuii.

ITonmyueHue npeacTaBIeHUS O TEHETHKE KaK O TECOPETUYECKON OCHOBE CEIEKIIHUH.

Pa3BuTtHe MeTanpeIMETHBIX YMEHHH B IIpoliecce HaX0XKACHHUs Ha KapTe LIEHTPOB MHOT000pa3usl U MPOUCXOKICHUSI
KyJbTYPHBIX PACTCHUN U JOMAIIHUX *KUBOTHBIX, OTKpBITEIX H.M.BaBunoBsIM.

W3ydenne MeTonoB THOpHIM3ALMN W HCKyCCTBEHHOTO OTOOpa. YMEHHE pa3OMpaThCsi B ITHUECKUX aCIEKTaX HEKOTOPBIX
JOCTHKEHUH B OMOTEXHOJIOTMH: KJIOHUPOBAHHH XXMBOTHBIX M INpoOieMax KIOHHPOBAaHHUS desioBeka. O3HAKOMIIEHHE C
OCHOBHBIMH JOCTHKEHHSIMH COBPEMEHHON CENIEKIUH KyNbTypHBIX PACTEHHH, JOMAITHHUX KUBOTHBIX M MUKPOOPTaHU3MOB

buotexHomorus, ee MOCTIDKCHHS M MEPCHEKTUBBI Pa3BUTUSL. Jmuueckue dacnekmuvl HEeKOMOpbIX OOCTHUNCEHUL 8
ouomexuonozuu. Knonupoeanue scugommuvix (npobiemol KIOHUPOBAHUS YEN06EKA).

JHemoncmpayuu

MonorubpunHoe n turudpuaHoe ckpemusanue. Ilepekpect xpomocom. CreruieHHOE HacinenoBanue. Myranun.

LenTpsl MHOTOOOPA3Hs M NPOUCXOXKACHHS KYIbTYPHBIX PACTCHUH 1 IOMAITHUX KHBOTHBIX.

I'mbpunusanus. VickycctBeHHsli otoop. HacnencrBennsie 0one3nn yenoBeka. Biusiaue ankoroian3Ma, HApKOMaHWH,
KypEHHs HA HACJISICTBEHHOCTb.

IIpakTnyeckune 3aHATHS .

CocraBneHne MpoCTEHIINX CXeM MOHOTHOPUIHOTO M IMTHOPHIHOTO CKpeIinBaHus. Pelmenne reneTnyecknx 3a1ad. AHaJIU3
(eHOTUIIHIECKON N3MEHUYMBOCTH.

BrlsiBrIeHHEe MyTareHOB B OKpY’KaloIlieil cpeie M KOCBEHHas! OIIEHKA BO3MOXHOTO MX BIIMSIHUS Ha OPTaHU3M.

OCHOBBI CENEeKINU PacTeHUH, )KUBOTHBIX M MUKPOOPTaHH3MOB (CEMUHAp).

Tema 4.
IIpoucxoskaeHue
*KM3HHU Ha 3emure.

IBOJIIOIIHOHHOE
yuyeHue

Copepxanne yaeOHOTO MaTepuaia

1

IMpoucxosxkaeHne U HAYaJbHbIE TaNbl PAa3BUTHA KU3HH HA 3emJie. ['MIOTE3bl MPOUCXOXKICHUS KU3HU. M3yueHue
OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMKHOBEHHS, Pa3BUTHs U CYIIECCTBOBAHUS JKMU3HM Ha 3emile. YCIOXHEHHE KHUBBIX
OpraHu3MOB B MPOIECCE IBOJIONUH. MHOroo0pasue %HUBOro MUpa Ha 3eMiie ¥ COBPEMEHHAsI €r0 OpraHU3aIlHsl.

Ha yposnue yuebnvix oeticmeuii.

AHaJIn3 ¥ OI[CHKA PAa3JInIHBIX TUIIOTE3 IPOUCXOKICHHS KUIHH.

IMomyuenne mnpexncraBieHUs 00 YCIOKHEHHUHM >KMBBIX OPTaHU3MOB Ha 3emiie B TIPOIECCE HBOIIONUH. Y MEHUE
JKCICPUMCHTAIBHBIM TYTEM BBISBIATH AIalTUBHBIE OCOOCHHOCTHM OPraHW3MOB, WX OTHOCHTEIBHBIN XapakTep.
O3HaKOMJICHHE C HEKOTOPBIMU IMPEICTABUTEISIMA PEAKUAX W HCYC3AIONINX BHUIOB PACTCHHHA W XUBOTHBIX. [IpoBencHue
OIHCaHMS 0COOCH OHOTO BUA IO MOP(OIOTHIECKOMY KPUTEPHUIO MIPH BHITIOJIHEHUH JTa00paTOpHOH paOboThl. BEIsiBIeHHE
YepT MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Pa3HBIM cpeliaM oOuTaHus (BOJHOM, Ha3eMHO-BO3AYITHOW, IIOYBEHHON)

Hcropus pa3BuTHSA 3BOTIOUMOHHBIX MAell. 3Hauenue padot K.JIunnes, JK.b.Jlamapka B pa3BUTHH 3BONIONMOHHBIX HIACH
B Onosnorun. DBouononHoe yuenne Y./lapsuna. EcrectBeHHbIH 0T60p. Posb 9BOMIONIMOHHOTO YueHHs B (POPMHUPOBAHUH
COBPEMEHHOM €CTeCTBEHHO-HAyUYHOU KapTUHBI MHpA.

Ha yposne yuebuvix deticmsuii:
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W3ydenue Hacimenus denoBeuecTBa Ha NMpHUMeEpe 3HAKOMCTBA C HCTOpHUEH pa3BUTHA 3BONMIONUOHHBIX uuedt K.JIunHes,
K.Bb.Jlamapka Y.[dapBuna. OneHUBaHUE POJIH DBOJIIOIHOHHOTO y4YeHUS B (POPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAyYHOI KapTHHBI Mupa. Pa3BuTHe CIIOCOOHOCTH SCHO M TOYHO HM3JIaraTh CBOW MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pPEHHsS, BOCIPHHUMATH W aHAIM3WPOBATh MHEHHS COOCCEIHHKOB, IPU3HABAs MPAaBO IPYTroro YeJOBEKa HA WHOE
MHCHHE

Muxpo3soJonusi 1 MakpodBoJonusi. KoHuenuus Buaa, ero kpurepuu. [lomynsiumst — CTpyKTypHasi eIMHHIA BUA U
sBoyoIMK. JIBrKymiue cuibl 3Bosoiud. CHHTeTHYecKas TeopHs »dBoiioruu. Muxpossomonus. CoBpeMeHHBIE
npencrasieHuss o BumooOpazoBanuu (C.C.UerBepukos, HW.W.IlImansraysen). Makpospomonus. JlokasarenbcTBa
sBomorun. CoxpaHeHHe OMOIOTHYeCKOTO MHOTO00pa3us Kak OCHOBa YCTOMYMBOCTH OMOC(EpHl M MPOTPECCHBHOTO €
pasButwi. [Ipranabl BeIMupaHus BunoB. OCHOBHBIC HANPABJICHUS HBOJIOIOHHOTO Tporpecca. bronornueckunit mporpecc
u Omonorndeckuit perpecc. [IpucmocobierHre opraHu3MoB K Pa3HBIM cpenaM OOWTaHus (BOIHOM, Ha3eMHO-BO3IYIITHOM,
MTOYBCHHOM ).

Ha yposne yuebuvix deticmauii:

O3HaKOMIICHHE C KOHIICTIHEH BHA, €€ KPUTSPHAMH, TOA00p IPUMEPOB TOTO, YTO MOIYJISAIHS — CTPYKTYPHAs eINHHUIIA
BUa U 3BoMonrH. O3HAKOMIICHHE C IBHKYIIUMUCS CHIIAMU 3BOJIIOLIUY H €€ TOKa3aTeIbCTBAMH.

YcBOGHHE TOTO, YTO OCHOBHBIMH HAIIPABICHHUSMH 3BOJIOIHOHHOTO IPOTpecca SIBITIOTCS OMONOTHYECKUI MPOTpecc H
OMONIOrMYecKuil perpecc YMeHHE OTCTauBaTh MHEHHE O COXpPaHEHHH OHWOJIOTHYECKOro MHOrooOpasus Kak OCHOBE
YCTOWYMBOCTH OMOC(hEPHI U TPOTPECCUBHOTO €€ Pa3BUTHUS. Y MEHHE BBISBIISTH NPUUHUHBI BHIMUPAHUSI BU/IOB
Hemoncmpayuu

Kpurepun Buna. CTpykTypa nomynsaiuy. ATanTHBHbIE 0COOEHHOCTH OPraHU3MOB, UX OTHOCHUTEJIBHBINA XapaKTep.
OBOIIOLMOHHOE APEBO PACTUTEIBHOTO MUPA. DBOJIIOIMOHHOE APEBO KUBOTHOTO Mupa. IIpeacraBuTeny peakux u
MCYE3a0LIMX BUIOB PACTCHUI U )KUBOTHBIX.

IIpakTHyeckue 3aHATHA:
AHanu3 1 OIIeHKa Pa3INIHBIX THIIOTE3 MPOUCXOXKACHUS KHU3HU.
Ommcanne oco0ei 0JHOTO BUIa 110 MOP(OIOTHIECKOMY KPHUTEPHIO.

Tema 5. Copepxanne yaeOHOT0 MaTepuaia
IIpoucxosknenue 1 | AnTpomorene3. Dpomonus npumMaroB. COBpeMeHHBIE THIIOTE3bl O IPOUCXOXKICHHH YeloBeKa. JlokasareinpcTBa polIcTBa
YyejioBeKa YEIIOBEeKa C MIICKOTIHTAIOIIMMH JKUBOTHBIMHU. DTAITbl YBOJIOIMH YEJI0BEKA.
Ha yposhe yuebnulx deticmeuii.
PasButne YMEHUA CTPOUTH JOKA3aTCIbHYIO 6a3y 10 CpaBHI/ITeHBHOI\/’I XapaKTCPUCTHUKE YCIOBEKA U IPHUMATOB, TOKa3bIBasd
HX POJACTBO. BhIsIBIICHIE 3TAITOB 9BOJIIOIIUH YETIOBEKA
IIpakTHyeckoe 3aHATHE
AHaJ3 ¥ OIICHKA PA3JIMYHBIX THIIOTE3 O MPOUCXOXKICHUN YEIOBEKA.
Tema 6. Copepxanne yaeOHOTO MaTepuaa

1 | IK0JIOTHSI — HAYKa O B3aHMMOOTHOIIEHHSIX OPraHHU3MOB MEXKIY €000l W OKpYKaloleil cpenoi. DKoJIormueckre
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OCHOBBI IKOJIOTHH

(akTophl, MX 3HAYCHHWE B JKU3HH OPTaHU3MOB. DKOJOTHYECKHE CHUCTeMbl. BHIOBas W MPOCTPAaHCTBEHHAs CTPYKTypa
skocucteM. [luimieBble CBA3M, KPYroBOPOT BEIIECTB W IMPEBpAlllCHHE OSHEPrWHd B DKOCHCTEMax. MeXBHIOBbIC
B3aWMOOTHOIIICHUS B JKOCHUCTEME: KOHKYPCHIUS, CHMOHMO3, XWIIHHYCCTBO, MApPa3sHUTU3M. [IpUUMHBI yCTOWYMBOCTH U
cMmeHsbl 3kocucteM. Cykiieccru. MIckyccTBEHHBIE COOOIIECTBA — arpOIKOCHCTEMBI H YPOOIKOCHUCTEMBI.

Ha yposne yuebnuix oeticmeuii.

W3yueHne 3KoJ0ruueckux (aKTOPOB U MX BIUSHHS HA OPTaHU3MBEI.

3HAKOMCTBO C DKOJOTHYSCKUMH CUCTEMAaMH, UX BUIOBOU U MPOCTPAHCTBEHHOU CTPYKTypaMu. Y MEHHUE OOBACHSITH
MPUYHHBI YCTOMYUBOCTH U CMEHBI SKOCHCTeM. O3HAKOMIICHHE C MEXBHIOBBIMH B3aMMOOTHOIICHUSIMH B 9KOCUCTEME:
KOHKYPCHIIUCH, CHMOHNO30M, XUITHUUCCTBOM, TAPA3UTU3MOM.

YMeHHe CTPOUTH SIPYCHOCTh PACTHTEILHOTO COOOIIECTBA, MUIIEBHIC LIEMH U CETH B OHOIICHO3E, a TAKKE IKOJOTHYE CKHE
MUPAMHUJIBI.

3HaHWE OTIMYUTEIbHBIX MPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB — arpodKOCHUCTEMbI M ypOo3dkocuctembl. OrmucaHue
AHTPOTIOTEHHBIX M3MEHEHUI B €CTECTBEHHBIX MPHUPOAHBIX NaHAmadrax cBoeil MecTHOCTH. CpaBHUTENHHOE ONHCAHUE
OHOM W3 eCTECTBEHHBIX MPHUPOIHBIX CHCTEM (HANpHMEp, Jieca) U KaKOW-HHOY/Ab arpo-3KOCHCTeMbI (HAIpUMED,
MIIEHUYHOTrO 1oJisi). COCTaBICHHUE CXEM IepeIadyr BEIISCTB U HCPIUU 10 IEMsIM MUTAHUSA B MPUPOJHOMN IKOCHCTEME U
arporeHo3e

Buocpepa — raodansnas 3kocucrema. Yuenue B.1.BepHanckoro o 6mocdepe. Poib XUBBIX OpraHU3MOB B Onocdepe.
Bruomacca. KpyroBopot BakHeHIInX OMOTEHHBIX 3JIEMEHTOB (Ha pUMeEpe yriiepo/a, a30Ta u 1p.) B Ouocdepe.

Ha yposne yuebnvix deticmeuil.:

Oznakomienue ¢ yaeHuem B.M.BepHazickoro o Onochepe kak o riro0anbHOM IKOCUCTEME.

Hannume npencTaBieHust 0 cxeMe SKOCHUCTEMbI Ha IIpuMepe 0rocdepbl, KpyroBopoTe BEIIECTB U MPEBPAIIEHIN SHEPTHH B
omocdepe.

YMeHHe 10Ka3bIBaTh POJIb XKUBBIX OPIraHU3MOB B Onoc(epe Ha KOHKPETHBIX MPUMepax

Buocepa um dyenoBek. V3smeHenuss B Owmoctepe. [locnmencTBus AEATEIEHOCTH 4YelOBEKa B OKpYXKAroIleH cpene.
Bo3eiicTBue MPOW3BOACTBEHHON MEATEIPHOCTH HA OKPYXKAMIIYI0 Cpeay B o0yacTu CBoed Oyaymied mpodeccud.
I'moGasbHBIE KOJIOTHYECKHE TPOOIEMBI M ITyTH UX PEIICHHS.

OKOIOTHS KaK TeopeTHUYecKasi OCHOBA PAlMOHAJIBHOTO HMPHUPOIOIONB30BaHMs B oxpaHsl npupoasl. Hoocdepa. ITpaBnia
MTOBE/ICHUS JIIOJIEH B OKpYKAroIIeld MPUPOTHON cpesie. bepekHoe oTHOIIEHHE K OHOJIOTHIECKUM 00BheKTaM (PacTeHHUsIM U
KUBOTHBIM M UX COOOIIECTBAM) M UX OXpaHa.

Ha yposHe yuebHuix deticmeuii:

Haxoxxnenne cBsi3u u3MeHeHHs B Onocepe ¢ MoCIeICTBUSME JCSITEIBHOCTH YSIOBEKa B OKpPYKAIOIIeH cpene. YMeHHe
OIpENeNATh BO3JCHCTBHE IPOHM3BOJCTBEHHOW JEATCIFHOCTH HA OKPYXKAMOIIYK Cpeay B OOJNACTH CBOeW Oymyei
npodeccrn. O3HAKOMIICHHE C TJIO0ANEHBIMA HKOJOTHYECKUMH TPOOJIEeMaMU U YMEHHUE OIPENCIATh MyTH UX PEIICHHUS.
Onncanne W MPAKTUYECKOE CO3JIaHHE WCKYCCTBEHHOW 3KOCHCTEMBI (IPECHOBOJHOTO aKBapuyma). PemieHwme 3KO-
JOTHYECKUX 3aaad. JIeMOHCTPHpPOBAaHWUE YMEHHUS IIOCTAHOBKU IEJed MAEATEIIbHOCTH, IUIAHUPOBAHHS COOCTBEHHOM
JISSITENIbHOCTH  JIIsl  IOCTHXKEHHS TOCTABJICHHBIX 1eJiel, MpelBUICHUs BO3MOMKHBIX PE3yJbTaTOB O3TUX JIEHCTBUH,




FocypapcTBeHHOE NpodheccMoHanbHoe 06pasoBaTteNibHoe yupexaeHe Tynbckoi obnactu

MuHucTepcTBO 00pasoBaHus Tynbckon obnactu

«[JOHCKOM NONUTEXHUYECKNIA KONNemK»

HaumeHoBaHue mOokymenta: Pafodass nporpamma yueGHoit | Pedakuyus Ne 2 Jiner 13 n3 16
AUCLMNIMHBI M3meHeHue Y
YcnosHoe obosHaueHme; P OY,.10 (6uonorms) 15.01.05 Ne )

KOHTPOSbHbIW

OpPTraHU3AIlMA CAMOKOHTPOJIA M OIEHKH IIONyYeHHBIX pe3ynpTaroB. OOydeHHEe COONIONCHWIO TNPABWI TOBEACHUS B
npupoje, OEpe’)KHOMY OTHOIICHUIO K OHMOJIOTHYECKAM OOBEKTaM (pacTEHHUSAM, XUBOTHBIM M HX COOOIIECTBaM) M HX
OXpaHe.

JHemoncmpayuu

Okonorndyeckne (GakTOppl W WX BIUSHAC Ha OPTraHU3MBL MEKBUIOBBIC OTHOIICHUSA: KOHKYPEHIHS, CHMOHO3,
XHUITHAYECTBO, MAPA3UTH3M. SIPyCHOCTh PACTUTEIBHOTO co00MIecTBa. [IHIIeBbIe IEMU U CETH B OUOIIEHO3E.
Dkonoruueckue nupamu sl CxeMa 3KocHUcTeMbl. KpyroBopoT BEIECTB U MPEBPAIICHUE SHEPTHH B IKOCUCTEME.
buocdepa. Kpyrosopot yriepona (a3ota u ap.) B 6uochepe. Cxema arposkocucteMbl. Oco00 oXpaHseMbie IPUPOIHBIC
Teppuropuu Poccun.

IIpakTHyecKkHne 3aHATHS .

OnucaHye aHTPONIOTeHHBIX U3MEHEHHUI B €CTECTBEHHBIX IIPUPOIHBIX JIaHIAPTaX CBOE MECTHOCTH.

CpaBHHTENFHOE ONUCAHUE OJJHOI U3 €CTECTBEHHBIX MPHPOAHBIX CHCTEM (HAIpHMep, Jieca) U KaKoi-HUOYIb arpOdKOCHCTEMBI
(manpuMep, mmeHHIHOro moiisi). CocTaBiIeHHE CXEM Iepeladd BEIeCTB W JHEPTrHH IO IEMsIM NHTaHWS B TNPHPOIHOU
JKOCHCTEME U B arpoleHo3e. PeleHne 5KoIornyeckux 3aaau.

Tema 7.
buonuka

Copepxanne yaeOHOTO MaTepuaia

1

BuoHnKka Kak OJHO W3 HANMpPAaBJIEHWI OWOJOTHM M KHOepHeTHKH. PaccMoTpeHne OHOHHKOW 0COOECHHOCTEH MOp(o-
(hU3MOJOTHYECKON OpPraHU3alMU JKUBBIX OPraHU3MOB M WX HCIIOJIB30BAHUS I CO3JaHMS COBEPIICHHBIX TEXHUYCCKHUX
CHUCTEM M YCTPOWCTB 110 QHAJOTMH C JKUBBIMU CHCTeMaMH. [IPHUHIMIBI M MPUMEPHI HCIOIb30BAHUS B XO3SHCTBEHHOM
JIESITeIbHOCTH JIF01ei MOP(]O-DYHKITHOHATBHBIX YSPT OPraHU3aluU PACTCHUI U )KUBOTHBIX.

Ha yposne yuebunvix oeticmeuii.

O3HaKOMJICHHE C MPUMEPAMU HCIIOJIL30BAHUS B XO3SHCTBEHHOW AEATEILHOCTH JIIOACH MOPGhO-(QYHKIIMOHATBHBIX YePT
OpraHM3aly PacTeHUI U KUBOTHBIX MPH CO3/IaHUU COBEPIICHHBIX TEXHUUYECKHX CHCTEM M YCTPOMCTB [0 aHAIOTHH C
JKUBBIMU CHUCTEMaMH. 3HAKOMCTBO C TPyOYaThIMH CTPYKTypaMd B XKHBOM MPHUPOJE M TEXHUKE, adPOJHHAMHICCKUMH H
THPOIUHAMHYECKAME YCTPOWCTBAMH B XKHBOM MPUPOJIC M TEXHUKE. YMEHHE CTPOUTHh MOJCIH CKJIAA4aToi CTPYKTYPBHI,
HCIIOJIb3yEMbIE B CTPOUTEIILCTBE

Jemoncmpayuu: Monenu CKIaguaToll CTPYKTYPBI, HCIIONIE3YEMOH B CTPOUTENBCTBE. TpyOUaThie CTPYKTYPHI B )KUBOM
MPUPOAC U TEXHHUKE. AIPOTMHAMUYECKUE W THIPOANHAMIYCCKIE YCTPOHCTBA B )KHBOH MPHUPOJIC M TEXHUKE.

O0600menue no pasaeny EcrecrBo3nanus (buojorus).

Bcero:

36

JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yUeOHOr0 MaTepualla UCIOJIb3YITCS CIeIyIoIue 0003HaueHuUs:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEITENBHOCTH 10 00pa3ily, HHCTPYKIIUHU WITH 110/1 PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITETILHOE BBITTOJTHEHHE ICATEIIEHOCTH, pEIIeHHe TPOOJIEMHBIX 3a71a4)
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KOHTPOJbHbIN

3. VCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecredeHnIo
Peanuzanus nmporpaMMel JUCHUIUIMHBL TpeOYeT HATMYMS y4eOHOTro KabuHeTa GMOJIOTHH.

O6opynoBanue yueOHOro KabuHeTa:

— [0CaJ0YHBIC MECTA M0 KOJMYECTBY 00YJarOLIHXCS,
— paboyee MecTO TpernoaaBaTers,

— KOMILJICKT y‘-I€6HO'MeTOIH/I‘-IeCKOI>’I AOKYMCHTAalIUH,
— JIOCKa ayIMTOpHas,

— y4eOHO-HArJISTHBIE TOCOOUS 110 OMOJIOTHH.

TexHuueckue cpeacTBa 00y4eHHUs:

— KOMIIBIOTEP C JIMIIEH3MOHHBIM IPOTrPaMMHBIM OOECIEUYEHUEM, HMEIOIIMM BBIXOJ B CEThb
HNuTepHer;

— MyJbTHUMEINA IPOEKTOP;

— MPUHTED;

— IIporpaMMHoOE 00€ecIIeUeHHE.

3.2. UudopmanuonHoe odecrniedenne 00yueHust
IMepeyenn yueOHbIX N31aHuil, UHTEepHET-PeCypCoOB, TONMOJTHUTEILHOM JUTEPATYPHI

OCHOBHBIE HCTOYHHKH:
1. Kamenckwuit A.A. buonorus. O6mas 6uonorus 10-11 xmacest — M.: [Ipoda, 2019

JlonoJIHUTeIbHbIEe HCTOYHMKH:
1. Koncrantuaos B.M. O6mias 6uonorus: yaeOHUK JUIsl CTyA. 00pa3oBat. yupexJIeHu
cpen. mpod. oopazoBanus - M.: Akanemus, 2012

HNuTepHer-pecypcsl:

1. TIpoekt «Bcs ouonmorusi» DnexTponnsiit pecypc]/ URL: https://www.sbio.info/

2. Enunoe okHO pgoctynma K HH(GOpPMAIMOHHBIM pecypcaMm. buonorus. [DneKTpoHHBIH
pecypc]/ URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.2

3. Poccuiickas snextponHas mkona. buonorus. [Iporpamma ans 10 knacca. [DIeKTpOHHBIN
pecypc]/ URL: https://resh.edu.ru/subject/5/10/

4. Poccwuiickas anekTpoHHas mkoja. buonorus. [Iporpamma mmsa 11 knacca [DmeKTpOHHBIHA
pecypc]/ URL: https://resh.edu.ru/subject/5/11/
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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

cOpMHUPOBAaHHOCTh YYBCTBA TOPAOCTH W YBOKEHHs K WCTOPHH H | 3aJaHWAN Ha
JOCTIDKEHUSAM OTEYECTBEHHOW OMOJIOTMUECKOW HAayKH; IPEACTaBICHHA O | MPAKTHUYECKUX
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MUDPA; 3aHATUSAX,

IIOHMMAHUE B3aUMOCBS3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, HUX BEIIGEIS
BIMSHMS Ha OKPYXAIOIIYI Cpeny, 3KOHOMHYECKYIO, TEXHOJIOTHYECKYIO,
COIIMAIBbHYIO M ATUYECKYIO c(hephl AeSTENbHOCTH YeJIOBEKa;

CHOCOOHOCTh HCIIOJIB30BaTh 3HAHHMSA O COBPEMEHHOH €CTeCTBEHHO-HAayYHOMH
KapTHHE MHpa B 00pa3oBaTeNbHOW U MPOQECCHOHANBHON AEATENbHOCTH;
BO3MOXHOCTH MH()OPMAIIMOHHOW Cpebl JUI 00eCTIeYeHuUs] MPOIYKTUBHOTO
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 JIEATENBHOCTH COBPEMEHHBIMU
MPUHLIMIIAMH TOJIEPAHTHOCTH, AWaliora M COTPYAHHYECTBA, TOTOBHOCTH K
B3aMMOJICHCTBUIO C KOJUIETaMH, paboTe B KOJUIEKTHUBE;

TOTOBHOCTh HCIIOJNB30BaTh OCHOBHBIE METOJbI 3allUTHl OT BO3MOXHBIX
MOCIIEICTBUN aBapuid, KaTacTpo(, CTUXUIHBIX O€ICTBUH;

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

CIIOCOOHOCTh ~ MCTIOJIB30BaTh MpPUOOpETCHHbIE 3HAHWSA W YMCHHUS B
MPaKTUYECKOW JEATETHHOCTH M TIOBCETHEBHOM KHU3HU YIS COOIIOICHUS Mep
npoHUIaKTUKH OTPaBJICHUH, BUPYCHBIX U APYIHX 3a00JIeBaHHI, CTPECCOB,
BPENHBIX MPHUBBIYEK (KYpeHHs, aJKOTOJU3Ma, HApKOMaHWM); MPaBHII
MIOBEJICHUS B IPUPOAHOM CpENIE;

T'OTOBHOCTb K OKa3aHHIO HCpBOﬁ noMomu mnpu TpaBMax, MNPOCTYAHBIX U
Apyrux 3a6OHeBaHI/I$[X, OTpaBJICHUAX NMUIIEBBIMU ITPOAYKTAMU

Memanpeomemmnuie YCTHBIN OTPOC,

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

NOBBIIICHHE  HMHTEUICKTyaJlbHOIO  YpOBHS B  Tpouecce  u3ydenus | BbUIOJTHCHHA 3aTaHUHN

OUOJIOrMYECKUX SBJICHUIA; BBLIAIOIINXCS TOCTIKEHUH Ononoruy, omeamux | Ha MPAKTHICCKUX
3aHATHAX

B O0OIIEYETOBEUECKYI0 KYJIBTYPY; CJOXHBIX H TPOTHBOPEUUBBIX IyTEH
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KOHTPOJbHbIN

pa3BUTUSl COBPEMCHHBIX HAayYHBIX B3TJISJIOB, HJIEH, TEOpPHUM, KOHICIIIHIA,
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 nH(OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

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

yMeHHE OOOCHOBBIBATH MECTO M PpOJb OHWOJNIOTHUECKUX 3HAHUH B
MPaKTUYECKON AESATENBHOCTH JIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHUM;
ONpeNeNIATh JKUBBIE OOBEKTH B MPHUPOAC; MPOBOAUTH HAOIIOACHUS 3a
JKOCHUCTEMaMHU C ICJIbI0 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 ACATCIBbHOCTH,

CITOCOOHOCTH K CaMOCTOATCIIbHOMY IIPOBEACHHNIO HCCHeﬂOBaHHﬁ, 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 HCKOTOPBLIX I/ICCJ’IeI[OBaHI/Iﬁ B
obmacTu OHOTEXHOJIOT MU (KJ'IOHHpOBaHI/Ie, HCKYCCTBCHHOC
OHJ'IOILOTBOpeHI/Ie);

IIpeomemmnoie

c(OPMHUPOBAHHOCTh MPEACTABICHUH O POJM W MecTe OHOIOTMU B
COBPEMEHHOW HAay4yHOH KapTHMHE MHpa; MOHUMAaHHWE DPOJIM OHOJIOTHH B
(dbopMHpOBaHNH Kpyro3opa v (yHKIIMOHAIBHON TPaMOTHOCTH JUIsl PEIICHUS
MPAKTHUYECKUX 33]1a4;

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

TEKYIIUN KOHTPOJIb
3HaHUU U YMEHHUH,

b hepeHIMPOBaHHBIN
3a4er

BJIaJICHHE OCHOBHBIMU METOJaMU HayYHOT'O MO3HAHMS, UCIOIb3yEMbIMU TIPU
OMOJIOTMYECKUX HCCIIeIOBAHUSIX KHUBBIX OOBEKTOB U DKOCHCTEM: OIHCAHUEM,
U3MEpPEHHEM, TIPOBEICHUEM  HAONIOJCHWIA, BBHISBICEHUE W OICHKA
AHTPOIOTEHHBIX U3MEHEHUN B IIPUPO/IE;

C(bOpMHpOBaHHOCTL YMCHI/Iffi OOBSICHATH PE3YJIbTAThI OHOJIOTHYECKHX
OKCIICPUMEHTOB, PCIIATH DJICMCHTAPHBIC OHOJIOrHYecKue 3aga4H,

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

OIICHKA BBIMTOJHEHHUS
3aJJaHuH Ha
MPAKTUYECKHUX
3AHATUAX




