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BBEJAEHUE

buonorus — cucrema Hayk, U3ydarollas BCe acIEKThl JKU3HHU, Ha BCEX YPOBHIX
OpraHu3alliy >KMBOTO, HAYMHAsI C MOJIEKYJISIPHOTO U 3akaHuuBasi OuochepHbiM. OObeK-
TaMU HM3y4eHUs] OUOJIOTHU SIBIAIOTCS KUBbIE OPraHU3MbI, UX CTPOCHHUE U KU3HEIEs-
TEJIBbHOCTh, KX MHOT000pasue, MPOUCXOXKIACHHUE, SBOJIONUA U PacHpe/leICHUE KUBBIX
OpraHu3MOB Ha 3eMIe.

OOmras 6monorust U3y4yaeT 3aKOHbI MCTOPHUUYECKOTO M MHIMBHUIYAIBHOTO Pa3BUTHUS
OpPraHM3MOB, OOIIME 3aKOHBI KU3HU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI I BCEX
BHJIOB KUBBIX CYIIECTB Ha IUIAHETE, & TAKKE UX B3aUMOJICHCTBUE C OKPYKAIOIIEH CPEION.

buonorus, Takum 00pa3oM, SBISETCA OJHOW U3 OCHOBOIIOJATalOIIUX HAYK O KH3-
HU, a BJIQJICHHE OWOJIOTMYCCKUMHU 3HAHMSIMU — OJHUM M3 HEOOXOIUMBIX YCIOBHUH CO-
xpaHeHusi. OCHOBY COAEpKaHUs YUYEOHOW NUCUUILIMHBI «BHOJIOTHS COCTaBISIOT Clie-
IyIOIIHe BEAYIIUE UICU: OTIMYUTEIbHBIC MPU3HAKU >KUBOW MPUPOJbI, €€ YpPOBHEBAs
OpraHu3alus U 3BONIOLMS. B COOTBETCTBUU C HMMU BBIICIICHBI COJIEPKATEIbHbBIC JIU-
HUU: OMOJIOTHS KaK Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOJbl Hay4HOTO I10-
3HAHMS; KIJIETKA; OPTaHu3M; MOMYJISIKS; BUI;, SKOCUCTEMBI (B TOM uucie ouocdepa).

Conepsxanue yueOHOM JUCIUTUIMHBI HAPABICEHO HA MOATOTOBKY 00YyYaroluxcs K
PEIICHUIO BaXKHEUMINIUX 3a/1ad, CTOSIIMX Mepe]; OMoJIOrMuecKoi HayKO, — IO paiuo-
HaJIbHOMY MPUPOJIONOJIB30BAHUIO, OXPAHE OKPYKAIOWIEW Cpelapl U 3J0POBbS JIIONIEH,
’KU3HU Ha IJIaHETE.

OcBoenue coaepkanus yueOHON nucHUIInHbl buosnorus odecrneunBaeT 10CTHKE-
HUE CTYJIEHTaMH CIEAYIOIIHNX pe3yabTATOB:

Hean: ¢QopmupoBanve y CTYJEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(byHKIIMOHATTLHON OpraHW3alluM KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI MPUHSTHUS
pelIeHnid B OTHOIIEHUH OOBEKTOB KMUBOM MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIUSX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOSHUS, MHOTOOOpa3usi U 0COOCHHOCTEH JKHUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3AlNU, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU B OKPY’KAIOLIEH cpelie, LIEJTOCTHOM HayYHOU KapTUHBI MUpPa, B3a-
HMMOCBSI3M Y B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OMNPEACIATh KUBbIE OOBEKTHI B MPUPO/IE; MPOBOJAUTH HAOIIO-
JI€HUS 32 SKOCHUCTEMAaMH IS BBISIBJIEHUSI €CTECTBEHHBIX U AHTPOIOTEHHBIX U3MEHEHHU,
MHTEPHPETUPOBATH PE3YJIbTAaThl HAOIIOICHUI,

3) copmupoBaTh HABBIKM MPOBEJACHUSI MPOCTEUIINX OHUOJIOTUYECKUX DKCIIECPHU-
MEHTAJIBHBIX MCCJICIOBAHUMN C COOJIIOJICHUEM MpaBmil 0€30MacHOr0 oOpalieHus ¢ 00b-
€KTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOrO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIIICHHIO K OKpY)Karomiel cpene, COOCTBEHHOMY 370pPOBbIO; 0OOCHOBBIBATH U CO-
0sr01aTh Mephl MPOGUIAKTUKH 3200JICBAHUIA.

6) chopMHupoBaTh TOHUMAHUE 3HAYMMOCTU JOCTIKEHUN OMOJIOTUYECKON HAYKHU U
TEXHOJIOTUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIH-
IIMHCKUX TEXHOJIOTHI M arpOOHOTEXHOJIOTHIA.



1.2.2. Ilnanupyemblie pe3yjbTAThl 0CBOEHHSI 001Ie00pa3oBaTeJbHOM NUCHUILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO
Koz I[Inanupyembie pe3ybTaThl 0CBOCHHUS THCIUIIIUHBI
U HAHMeHOBaHUe
q)OPMHPyeMH“X O6ume’ I[I/ICHI/IHJII/IHaprIez
KOMIIeTeHI Uil

OK 01. BeiOupars
CIIOCOOBI peICHUS
3as1a4 nmpodeccuo-
HAJIBHOM JIeSITeIbHO-
CTU IPUMEHHUTEIBHO
K Pa3JINYHBIM KOH-
TEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYJly, OCO3HAHHE LICHHOCTH MAacTepCTBa, TPY-
Ioarooue;

- TOTOBHOCTh K AKTHBHOHM AESTETbHOCTH TEXHOJIOTHYECKOH U
COLMAIHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh HMHUIIMHPOBATH,
IUTAHUPOBATh W CAMOCTOSATEIBHO BBIOIHATH TAKYIO JICATENb-
HOCTB;

- UHTEpEC K Pa3u4HbIM chepaM mpodecCHOHATBLHON JeATeNb-
HOCTH,

OBnaneHrue yHUBEPCAIbHBIMH YYEOHBIMU I103HABATEIHHBIMU
JEUCTBUSMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOSITENTFHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATH IPO-
OyieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAThH CYIIECTBEHHBIN NMPU3HAK FIJIA OCHOBAHUS JIJIS
CpaBHEHUS, KJIacCU(PUKAUKU U 0000IICHUS;

- OIpEeNATh Leu AeATeIbHOCTH, 337aBaTh apaMeTpbl U KpHU-
TEPUU UX JOCTHKECHHUS;

- BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBa-

c(OpMUPOBAHHOCTh 3HAHMM O MECTE€ W POJIK OMOJIOTHH B CH-
CTeMe Hay4HOTO 3HaHUs; (PyHKUIHMOHAIBHOM TrpaMOTHOCTU 4e-
JIOBEKa ISl pelIeHUs] )KU3HEHHBIX TPOo0IIeM;
c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATh COAECPKAHHE OCHOBO-
[OJIAraloIIKUX OHOJIOTUYECKUX TEPMHHOB U IOHATUH: KU3Hb,
KJIETKA, TKaHb, OpraH, OPraHU3M, BUJI, MOMYJSLUSA, SKOCUCTE-
Ma, OuoreHo3, bnocdepa; MmeTadoau3m (0OMEH BEIIECTB U Ipe-
BpAIllCHUE PHEPrUH), TOMEOCTa3 (CaMOpEryisius), OMOCUHTE3
Oenka, CTPYKTypHas OpraHu3allvs >KUBBIX CHUCTEM, JIHUCKpET-
HOCTb, CaMOPETYJISIH, CaMOBOCIPOU3BEICHUE (pErmpoayK-
1Us1), HACIEJACTBEHHOCTh, N3MEHUYUBOCTh, YHEPrO3aBUCUMOCTD,
POCT M pa3BUTHE, yPOBHEBAs OPTaHU3AIINS;
c(OpPMUPOBAHHOCTh YMEHHS PaCKpbIBAaTh COAEpPKAHHE OCHOBO-
oJIaratoux OHMOJIOTMUECKUX TEOPUH U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTallHOHHOM, 3BOJIIOLIMOHHOW, IPOUCXOXK]IE-
HUS KU3HU U YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHUSI PACKPHIBATh OCHOBOIIOJIATAIOIIHE
Ouosorudeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprauna, H.W. BaBunosa, 3. I'ekkens, @. Mrosnepa, K. bapa),

! YkasblBatoTcs AMUHOCTHbIE M meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmupyemblie obuieobpasoBaTesibHON ANCUUNINHON

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsA B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




€MBIX SBJICHUSX;
- BHOCUTH KOPPEKTHBHI B JEATEIHHOCTh, OIICHUBATH COOTBET-
CTBHUE PE3YJIbTATOB IIEJISM, OIICHUBATh PUCKU TOCIEIICTBUHN Jie-
STEIILHOCTH;

- pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HEHHBIX
npo0emM

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:

- BJIQJICTh HaBBIKAMH y4e€OHO-MCCIICIOBATEIBLCKON M TTPOCKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelieHs pooiem;

- BBISBJIATH NMPUYHHHO-CIICACTBCHHBIC CBSI3M U AKTyaTHU3UPO-
BaTh 3a/1a4yy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOIUTh ap-
TYMEHTHI IS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHI, 3a/1aBaTh
napameTpbl U KpUTEPUH PELICHNUS;

- aHaJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PELICHUS 3a7aul Pe3yib-
TaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPO-
BaTh U3MEHEHHUE B HOBBIX YCIOBUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MpaKTHYE-
CKYIO 00JIaCTH KU3HEACITEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIa-
CTeii;

- BBIJIBUTATh HOBBIC UJICH, MTPE/JIAraTh OPUTHHAIBHBIC TTOIX OB
U pelLIeHMUS;

- CIIOCOOHOCTh MX HCIIOJIb30BAHUS B MO3HABATENIbHON M COLIM-
aJIbHOM NPAKTUKE

TPaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;
MpUOOpPETEHUE OMbITa MPUMEHEHUSI OCHOBHBIX METOJIOB Hayuy-
HOTO TIO3HAHMS, MCIOJB3YEMBbIX B OMOJOTMM: HAOIIOJCHHUS H
OTIMCAHMSI KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aI[H
U IPOBEAEHUS OMOJIOIMYECKOI0 HKCIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY UCCIEAyeMbIMH Be-
JUYUHAMHU, OOBSICHEHUS IOJIyYE€HHBIX Pe3yJIbTaToOB M (GOpMy-
JUPOBAHUS BBIBOJOB C MCIIOJIb30BAaHHMEM HAy4HbBIX IHOHSTHUH,
TEOPUI U 3aKOHOB;

c(OPMHPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIE IPH-
3HAaKH BHPYCOB, KJIETOK MPOKAPHOT M SYKAPHOT; OJHOKIETOU-
HBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHJOB, OMOTEOLIEHO30B
U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHA BEILIECTB U
IpEBpALCHHs SHEPTUU B KIIETKe, (POTOCHHTE3a, INIACTUYECKOTO
U DHEPreTMYecKoro obOMeHa, XEMOCHMHTe3a, MUTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, Pa3BUTUSA U PA3MHOXKEHUS, HHANBUYaJIbHO-
rO pa3BUTHs OpraHu3Ma (OHTOreHes3a), 00pbrObI 3a CyIIeCTBOBA-
HUE, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPHUCIIOCOO-
JICHHOCTH OPTaHWU3MOB K cpeJie OOMTaHWs, BIMSHAS KOMIIOHEH-
TOB JKOCHCTEM, aHTPOTIOI€HHBIX H3MEHEHUIH B JKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U TIpEBpalICHHE
SHepruu B 6uocdepe;

c(OPMHPOBAHHOCTh YMEHHs pellaTh OMOIOTHYECKHE 3a/lauH,
COCTaBJIATh TEHOTUIINYECKUE CXEMbI CKPEIIMBAHUS JJISl Pa3HBIX
TUIIOB HAcCJEIOBaHMUs IMPU3HAKOB y OPraHU3MOB, COCTABIAThH
CXEMBI TIEpeHOCca BEIIECTB M SHEPTHH B KOCHCcTeMax (TeTH M-
TaHUsl, MUILEBbIE CETH)

OK 02. Ucnonw30-
BaThb COBpeMeHHI)Ie
CpeICTBa MOUCKA,
aHaJIN3a U UHTEpIIpe-

B o6s1acTH HEHHOCTH HAYYHOTI'O IO3HAHUS:

- ¢(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M OOLIECTBEHHOW Mpak-
TUKH, OCHOBAaHHOTO Ha AMAJIOre KYyJIbTYp, CIIOCOOCTBYIOIIETO

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH OLEHUBATh HUH(OP-
MaIio OMOJIOTUYECKOT0 COAEP)KaHUs, BKIIOYAIOIIYIO MICEeBJIO-
Hay4YHbIE 3HAHUS U3 Pa3IMYHBIX UCTOUYHHKOB (Cpe/ICTBa Macco-
BOW MH(OpMaIMK, HAay4YHO-TIOMYJSPHbIE MaTepuaibl), UHTEp-
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Tau HHPOpPMAIUU
1 UH(pOPMaITMOHHBIE
TEXHOJIOTUH TSI BbI-
MIOJTHEHHUS 3a7a4
npo¢eCcCuOHAITBHON
JeSATeIbHOCTH

OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKOW KYJIBTYpbI
KaK CpeACTBa B3aUMOJECHCTBUS MEXIY JIIOAbMH M I03HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, NOTOBHOCTH
OCYLIECTBIISATh IPOEKTHYK0 M HCCIENOBATEIbCKYIO JAESATENb-
HOCTbh MHAWBUIYAJIBHO U B TPYIIIIE;

OBnaseHrue YHUBEPCAIbHBIMH YYEOHBIMU I103HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIQJICTh HABBIKAMH IMOJTyYSHHUS WH(POPMAINU M3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISAT ITOUCK, aHAJIU3,
CUCTEMAaTH3AIMI0 U WHTEPIIPETalni0 HHGOPMAIIUU Pa3IMYHbIX
BUJIOB U (hOPM IpeCcTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ yueToM Ha3Ha-
yeHuss UHpOpMAlMU U IEJIEBOM ayJUTOPHH, BBHIOMpAas ONTH-
MaJbHYIO (hOpMY MPEICTABICHUS U BU3YaIIU3AIIHH;

- OLICHUBaTh JIOCTOBEPHOCTH, JIESTMTUMHOCTh MH(pOpMaLuu, ee
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BATh CPEJICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIH-
OHHBIX TEXHOJOTHH B PEIICHHUH KOTHUTHUBHBIX, KOMMYHHKa-
TUBHBIX M OpPraHM3allMOHHBIX 33Jau ¢ cOOJIt0JIeHHeM TpeOoBa-
HUI 3PTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYpPCO-
cOepeskeHMsl, MPaBOBbIX U ITHUECKUX HOPM, HOPM HH(pOpMaIu-
OHHOI 0€30IMaCHOCTH;

- BJIaJIETh HABBIKAMH PACMO3HABAHUS U 3AIIUTHI MHPOpPMALINH,
nH(OPMallMOHHON 6€30MaCHOCTH JIUYHOCTH

MIPETUPOBATH STUYECKUE ACTIEKThI COBPEMEHHBIX UCCIIEAOBAHUMA
B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH; PacCMaTpPUBATh IJIO-
OaJbHBIE SKOJIOTUYECKHE MPOOIEeMBbl COBPEMEHHOCTH, (HOpMU-
POBAaTh MO OTHOILICHUIO K HUM COOCTBEHHYIO ITO3ULIUIO;
c(OPMUPOBAHHOCTh YMEHHH CO3[aBaTh COOCTBEHHBIC ITHCh-
MEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE OMOJIOTMYECKO MH-
(dbopManu U3 HECKOJBKHX HMCTOYHHKOB, IPAMOTHO HCIIOJIB30-
BaTh NOHATUHHBIN anmapar OnoJI0ruu

OK 04. DddexTrBHO
B3alMOJICUCTBOBAThL
u pabotaTh B KOJ-
JIEKTHBE U KOMaHJIe

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaAMOCTOATEIBHOCTH M CaMO-
ONPEACIICHUIO;

-OBJIaJICHNE HaBBIKAMH Y4eOHO-HCCIIeIOBATEIHCKON, MPOCKT-
HOU U COIMAILHOM JIeSITEILHOCTH,

HpI/IOGpGTeHI/IC OIlbITa NPUMCHCHHA OCHOBHBIX MCTO/IOB HAy4-
HOI'0 IMO3HAHUs, HUCIIOJIB3YCMbIX B OMOJIOTHU: H8.6JHOIL€‘HI/I$I u
OIMMCAaHUS KXUBBIX CUCTEM, ITPOLECCOB U HBJ'ICHPIﬁ; opraHu3anuvu
1 IIPOBCACHUA OHOJIOTUYECKOTO OKCIICPUMCHTA, BbIJIBUKCHUA




OBjajieHHe YHHBePCAJbHBIMM KOMMYHUKATHUBHBIMHU [eii-
CTBUSIMH:

0) coBMecTHasi 1eATeJIbHOCTh!

- IOHMMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMAaH/IHON U WH-
TUBUYaTbHON pabOTHI;

- NPUHUMATh LEJIU COBMECTHOH [eATENbHOCTH, OPraHU30BbI-
BaTh U KOOPJIUHUPOBATH ACUCTBUS 10 €€ JOCTUKEHHUIO: COCTaB-
JATHh TUJIAH JCUCTBHM, pacnpenensaTh pojd C Yy4eTOM MHEHHM
YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHUPOBATH U BBIMIOJIHATH PabOTy B YCIOBHUSX PeaTbHO-
ro, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

- OCYIIECTBJISITh TMO3UTHUBHOE CTPATETMUECKOE IOBEICHHE B
Pa3IMYHBIX CHUTYaIUsIX, MPOSBISATH TBOPUECTBO M BOOOpaxke-
HUE, ObITh MHUITUATUBHBIM

OBiajgeHne YyHUBEPCAJbHBIMHU PeryJsITUBHbBIMU JelicTBUS-
MHu:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIFOJICH TpU aHATH-
3€ pe3yJabTaTOB JACATEIHHOCTH,

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHOKH;

- pa3BHUBATb CIIOCOOHOCTH TTOHUMATh MHp C MO3HUIUHN APYroro
YCIOBCKa

TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HUCCIEIyeMbIMH Be-
JMYUHAMHU, OOBSCHEHUS TOJTYYCHHBIX PE3YJIbTaTOB U (HOpMY-
JUPOBAHUS BBIBOJOB C HUCIOJIb30BAHUEM HAYYHBIX IOHATHH,
TEOpPU U 3aKOHOB

OK 07. CopgeiictBo-
BaTh COXPAHEHUIO
OKpY>Karollen cpeibl,
pecypcocOepexe-
HUIO, PUMEHSATH
3HaHUs 00 U3MeHe-
HUH KJIUMaTa, puH-
MBI OEPEKITUBOTO
MIPOM3BOJICTBA, (-
(eKTHUBHO JIEHCTBO-

B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUSA:

- c()OPMHPOBAHHOCTh 3KOJIOTUYECKON KyJIbTYphl, TOHUMaHUE
BIIUSIHUS COLUAIbHO-DKOHOMUYECKHX IPOLIECCOB HA COCTOSIHUE
HOPUPOJHON U COLMATBHOM Cpesibl, OCO3HaHKE INI00aTbHOTO Xa-
pakTepa dKOJIOTHYECKHX Mpo0IeM;

- IUIAHUPOBAHME U OCYIIECTBICHHE NEHUCTBUN B OKpYKaroLleH
Cpelle Ha OCHOBE 3HAHUSA LIEJIECH yCTOMYMBOIO Pa3BUTHS 4YEJIO-
BEYECTBA;

AKTHUBHOE HENPUATHE JACUCTBUM, NPUHOCSIINX BpPEJ OKPYKaro-

c(hOpMUPOBAHHOCTh YMEHHS TMPUMEHSTH MOJyYEHHbIE 3HAHUS
JUIsl OOBSCHEHHUST OMOJIOTMYECKHUX TMPOIECCOB W SBJICHHM, IS
MPUHATUS MPAKTUYECKUX PELICHU B MOBCEIHEBHOM >KU3HU C
LEeTBI0 00ecTieYeHus: 0€30MacCHOCTH CBOETO 370POBBS U 3710PO-
BbsS OKPYKAIOIIUX JIOACH, COOMOJIEHUsT 3J0pOBOTO 00Opaza
JKA3HUA, HOPM TPaMOTHOIO TOBEJICHHS B OKPYKAIOIIEH Tpu-
pPOIHOI cpele; MOHUMaHUE HEOOXOIUMOCTH HCIIOIH30BAHUS
JTOCTIDKCHH COBPEMEHHOW OWMOJOTUH M OMOTEXHOJIOTHH st
PaLMOHAIBHOTO MTPUPOJOIIOIB30BAHUS
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BaThb B I‘I}')C?:BI)I‘I&I‘/II-
HBIX CUTyalluAX

men cpene;

- YMEHHE MPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJOTHYECKUE
MOCJICACTBHA TMPCAIIPUHUMACMBIX I[Gf[CTBPIfI, npeaoTBpaiaTb
HUX;

- pacuiMpeHue OmbITa ACSATENbHOCTH 3KOJOTHYECKOW Harpas-
JICHHOCTH;

- OBJIQJICHHE HAaBBIKAMU Y4€OHO-HCCIICIOBATEIBCKOM, MPOCKT-
HOU U COLMAILHOU NIEITEIbHOCTHU




BBenenue
Paszngea 1. YueHue o KiieTke

Llumonocuss — Hayka, U3ydaromiasi CTPOCHHE KIETOK M 3aKOHOMEPHOCTH HX
dbyakuonupoBanus. LleHTpanbHON neei IUTOIOTHH SBISETCS MOJIOKEHUE O TOM,
YTO KJIETKA — DJJIEMEHTapHas JKMBasg CUCTEMAa M OCHOBHAas CTPYKTYpPHO-
(GyHKIIMOHATBbHAS €IUHHUIIA BCEX KUBBIX OpraHM3MOB. M0>KHO BO3pa3UTh, YTO CyIIIe-
CTBYET HEKJIETOUHasl (popMa KHU3HU - BUPYCHI, OJTHAKO, aKTUBHO PEMPOIYLIUPOBATHCS
BHE KJIETOK, B KOTOPBIX ITApa3sUTUPYIOT, OHU HE MOTyT. Kremka — 3TO 3IeMeHTapHas
CUCTEMA, CIIOCOOHAs MOAAEPKUBATH KU3Hb. ECIIM BBIACIUTh U3 KIETKU NOYABMO-
HOMHbIE 0OP2AHOUObL - MUMOXOHOPUU UTU NAACMUObL, OKAKETCS, YTO OHU CIIOCOOHHI,
HamnpuMep, MOIJIOIATh KUCIOPOA U J1axe oOpa30BbIBATH HOBBIE MOJIEKYJIbI O€lKa U
AT®, n penpoayMpoBaThC HE3aBUCUMO OT CAMOM KJIETKH, HO B TEYEHHE OYEHb KO-
POTKOTO BPEMEHU.

KireTka — MUKpOKOCMOC, B TpaHUIIaX KOTOPOTO CYIIECTBYET HENPEPBIBHBIN I10-
TOK SHEPIHH U MPOSIBISAETCA XUMUYECKAst AKTUBHOCTh. XHWMHUYECKU MHEPTHAS KIETKA
MEpPTBA, I03TOMY B LIUTOJIOTMHU CTPYKTYpHAash OpraHu3alys KIETOK paccMaTpUBAETCS
C MO3ULMKA (PYHKIIMOHAJIBHOTO MOAX0a, C YIETOM aKTUBHOCTU M (DYHKIIM, HE TOJIb-
KO OTJEJIbHBIX KJIIETOYHBIX CTPYKTYpP M LEIOCTHOM KIIETKH, HO M KIIETKH KaK COCTaB-
HOM 4aCTH TKAHEHN, OPTaHOB U CHUCTEM OpPraHOB.

IIpakTH4Yeckoe 3aHsATHE
Tema: HaOuroaeHue KJIETOK paCTeHUH M )KUBOTHBIX MO MUKPOCKOIIOM
HA TOTOBBIX MHKPOIIpENnaparax, X ONUCaHue.

[ens paboThI:

paccMOTPETh KJIETKU Pa3JIMYHbIX OPraHU3MOB M UX TKaHEW MOJ MUKPOCKOIIOM
(BCIIOMHUB TIPU 3TOM OCHOBHBIEC MPUEMBI PaOOThI C MUKPOCKOIIOM), BCTIOMHHUTH OC-
HOBHBIE YaCTH, BUJIUMbIE B MUKPOCKOIT 1 CPAaBHUTh CTPOCHUE KIIETOK PACTUTEIIbHBIX,
IPUOHBIX U KUBOTHBIX OPraHU3MOB.

O6opynoBaHue:

MUKPOCKOITHI,

TOTOBBIE MHKpONpenapaThl pacTUTENbHOU (KOXKUIIA YeIlyu JIyKa), KUBOTHOMU
(nuTenuanbHas TKaHb — KJIETKU CIM3UCTON POTOBOM IMOJOCTH), TPUOHOMN (ApoxKKe-
BbI€ WUJIY TIJIECHEBBIE TPUOBI) KIIETOK,

TaOJIMILIBI O CTPOCHUH PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETOK.

PaboTa B ayauTOopuu MOKET IPOBOJUTHLCS HE HA TOTOBBIX MHUKpOIIpEnaparax, a
Ha MPUTOTOBJIEHHBIX, & JJIsl 3TOTO:

yamku [lerpn,

JTYKOBHIIA,

nabopaTopHbIE HOXKH,

MUAHIIETHI,

MUTIETKH,

CTEKJISIHHBIE Ma3€eBbI€ JOKEUKH,

BbIpAIllEHHAs KYJbTypa MJIECHEBOTO I'prba NEHUIMIIA WU MYKOpa.



Xon paboThI:

paccMOTpHUTE MO MUKPOCKOTIOM MPUTOTOBJICHHBIE (TOTOBBIE) MUKpOIIpernapaTsl
PACTUTENBHBIX U )KUBOTHBIX KJIETOK.

3apUCYUTE MO OJTHOM PACTUTEIIbHOM W KMBOTHOM KieTke. [loamummre mx oc-
HOBHBIC YaCTH, BUAUMBIC B MUKPOCKOII.

CpPaBHUTE CTPOCHHUE PACTUTEIBHOM, IPUOHOM M >KUBOTHOHM KjeToK. CpaBHEHHE
IIPOBECTH MPU MOMOIIM CPAaBHUTEIIbHOM Tabyuibl. ChaenaiTe BHIBOJ O CIOXKHOCTH X
CTpPOEHHUS.

CIENIalTe BBIBOJI, OMUPASCh HA UMEIOIIMECS Y BaC 3HAHMS, B COOTBETCTBHH C II€-
JIBI0 PaOOTHI.

Bomnpocsr:

O 4YeM CBHUAETENBCTBYET CXOJCTBO KJIETOK pPAaCT€HUW, T'pUOOB M KUBOTHBIX?
[IpuBenuTe npUMeEpHI.

O yeM CBUIIETENBCTBYIOT PA3IMYMs MEXAY KIECTKaMH MPEACTaBUTENICH pa3anud-
HBIX 1IapCTB NpupoAsl? IIpuBeauTe npumepsl.

Brinuiiyre 0OCHOBHBIE TTOJIOKEHUS KJIETOYHOM Teopur. OTMEThTE, KaKO€ U3 I10-
JIO’KEHUH MOXKHO 000CHOBATh MPOBEJACHHON pabOTOiA.

IIpakTuyeckoe 3aHsATHE
Tema: IIpuroroBieHue u onNMcaHue MUKPONPENAPaATOB KJIETOK PACTCHHM.

[enb paboOTHI:

yOenuThCsl B CYIIECTBOBAHMHM SIBJIEHUS TUIa3MOJIM3a U JICTIJIA3MOJIN3a B JKHUBBIX
KJIETKaX PacTeHUI U CKOPOCTH MPOXOKACHUS (PU3HOJOTUYECKUX TTIPOLIECCOB.

O6opynoBaHue:

MUKPOCKOITHI,

JYKOBHIIA JIyKa,

KOHIIEeHTpUpoBaHHbBIN pacTBOp NaCl,

dbunbTpoBaNbHAS Oymara,

MUTIETKY.

Xoxa paboThl:

CHUMHTE HUKHIOK KOXKHUILY YEIIYH JTyKa;

IPUTOTOBBTE MHUKpOIpENapaT, pacCCMOTPUTE U 3apucyiTe 4-5 KIETOK YBHJCH-
HOTO;

C OJIHOW CTOPOHBI ITOKPOBHOI'O CTEKJA HAHECUTE HECKOJIBKO Kalesb pacTBOpa
MMOBAPEHHOMU COJIU, & C APYTOM CTOPOHBI MOJOCKON (PUIHTPOBAILHON OyMaru OTTSHHU-
T€ BOJY;

pPacCMOTpPUTE MUKPOMpPENApaT B TE€UEHUE HECKOJIBbKUX CeKyHJ. OOpaTuTe BHU-
MaHH€ Ha U3MEHEHMs, TPOU3OIIEAIINEe ¢ MeMOpaHaMu KIIETOK M BpEMs 3a KOTOPOE
ATU U3MEHEHHMSI POU30ILIN. 3apUCYHTE U3MEHUBIIHUICSI OOBEKT.

HAaHECUTE HECKOJIbKO Kalellb AUCTHJUIMPOBAHHOM BOJBI y Kpash MOKPOBHOTO
CTEKJIa ¥ OTTSHUTE €€ C JIPYroil CTOPOHbI GUILTPOBAIILHON OyMaroii, CMbIBas Ijia3-
MOJIU3UPYIOLIUI PACTBOP.

B TE€YEHUE HECKOJbKMX MHUHYT paccMaTpUBalTE MHKpoMNpenapar Moj MHKpPO-
ckormoM. OTMEThTE M3MEHEHHUS TOJIOKEHUSI MEMOpaH KJIETOK M BpeMs, 3a KOTOPOE
3TH U3MEHEHMSI POU30LLUTH. 3apUCYIHTE U3yUyaeMblil OOBEKT.
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cz[enaﬁTe BbIBOJA B COOTBCTCTBHH C LI CIIbIO pa6OTBI, OTMCTUB CKOPOCTH IIJIA3MO-
JIHn3a 1 ACIII1a3MOJIn3a. OOBsicHUTE pasHuy B CKOPOCTH 3THX ABYX IIPOLECCOB.

I{aﬁTe OIIPCACIICHUC TCPMHUHAM — IIJIa3MOJIN3, ACIIIIA3MOJIN3, OCMOC, Typrop.

O6'I>HCHI/IT€, ITOYCMY B BApPCHLC SIOJIOKHM CTAaHOBSTCS MEHEE COUHBIMHU?

IIpakT4yeckoe 3aHsiTHE
Tema: U3yuyeHue CTPOCHUA PACTUTEIbLHOU U )KMBOTHOM KJIETKH
10l MUKPOCKOIIOM

eab padoThI:

03HAKOMHTBLCS ¢ 0COOCHHOCTSIMH CTPOCHUS KIICTOK paCTeHI/Iﬁ " )XUBOTHBIX OpP-
IraHU3MOB, IIOKa3aTh IIPUHIOUIINAJIBHOC CAMHCTBO UX CTPOCHUA.

Oo0opynoBanue:

1) KOJKHIIA YEIIYH JTYKOBUIIBI,

2) ANUTENNAIBHBIE KJIETKU U3 MOJOCTH PTa YEJIOBEKA,
3) MUKPOCKOTI,

4) JaifHas JTOXKEUKa,

5) MTOKPOBHOE U MPEAMETHOE CTEKIIA,

6) CUHHEC YepHHUJIA,

7) mo,

8) TETPab,

9) pydKa, IpOCTOM KapaHAall, JUHEWKA,

10)  yue6nuk /I.K. benses, I1.M. bopoaun, H.H. Boponios «O61mas ouoio-
rusi 10-11kmace» ¢.290 unu yue6nuk C.I'. MamonTos, B.b. 3axapos ¢.79-80.
PaboTa BBIMOTHAETCS IO BApHaHTaM, KOTOPhIE Ha3HAYaeT MPETo1aBaTeb.

Xon paboTHI:

1. Otnenute OT YelIyu JTYKOBHUIIBI KYCOUYEK MOKPHIBAIONICH €€ KOKHUIIBI U TIOMe-
CTUTE €r0 Ha IPEAMETHOE CTEKIIO.

2. Hanecute kamenbKy c1aboro BOAHOTO pacTBOpa Homa Ha mpenapar. Hakpoii-
T€ Mpernapart MOKPOBHBIM CTEKIIOM.

3. CHUMUTE YaifHOMW JIOKEUKON HEMHOTO CIIM3HM C BHYTPEHHEH CTOPOHBI MICKH.

4. TlomecTuTe CnU3b HA MPEIMETHOE CTEKJIO M TMOAKpachTe pa30aBlIEHHBIMU B
BOJIE CUHUMHM YepHUIIaMUu. HakpoiiTe rpenapat nOKpOBHBIM CTEKJIOM.

5. PaccmotpuTe 06a nmpemapara o1 MUKPOCKOIIOM.
6. Pe3ynbTaThl cpaBHEHUs 3aHeCUTE B TabmIly 1 u 2.

7. CaenaiiTe BBIBOJ O MPOEIaHHOM padoTe.
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Bapuant Ne 1

Tabmuua Nel «CxoacTBa ¥ OTAMYHS paCTUTEIBHOM U )KUBOTHOM KIETKW».

CxojacTBa

Oruuusa

Bapuant Ne 2

Tabnuua Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA PACTUTEIBHOM U YKUBOTHOW KIETKID.

IImoTHAsa kneTounas
Knetku [{uTomna3ma Snpo I[Inactuael
CTEHKa
Pacturennuas
JKvuBoTHas

B xone nmpoBenenus 1abopaTtopHOl pabOThl CTYAEHT JOJIKEH HAay4YHThCS: pa-
060TaTh C MUKPOCKOTIOM U M3TOTOBJISATH MPENapaThl; CBA3bIBATH GYHKIIUN OPTaHOUIOB
KJIETKU C (PU3HOJIOTMYECKUMU MPOLIECCAMU, MPOTEKAIOIIUMHU B HEW; CAMOCTOSITENIbHO
U3y4aTh CTPOEHUE KJIETKH; BJIaJIETh TEPMUHOJIOTUEN TEMBI.

BOHpOCLI U 3aJaHUSA JJIS1 CAMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

1. Ha paHHuX cTagusax pa3BuUTUsl OHO-
JIOTUM OCHOBHBIM METOJOM Hay4HOT'O
UCCIIeI0BaHUS ObLI:

a) SKCIIEpUMEHTAIbHBIN;
0) MUKPOCKOTIHSI;
B) CPaBHUTEIHLHO-UCTOPHICCKUIA;

I') METOJ HAOIIOICHUS M ONMHCAHUS
0OBEKTOB.

2. Belcmmid ypoBEHb OpraHU3ALUHU
KHU3HU — 3TO:

a) KJIETOYHBIIA;
0) 6uochepHbIii;
B) TIOMYJISIIMOHHO-BUIOBO;

') OpraHu3MEHHBIH.
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3. DnemeHT, BXOISIIMNA B COCTaB TIe-
MOTJIOOMHA U CBS3BIBAIOIIMI KUCIOPO/T
KpPOBH, - 3TO:

a) KaJbIIN;
0) HaTpuii;
B) XKeJe30;
') M€Jlb.

4. TlonaspHOCTBIO MOJICKYJI BOABI O0b-
SICHSIETCS €€ CITOCOOHOCTD:

a) MEIJICHHO HarpeBaThCid U OCTHI-
BATh;

0) pasnaraTthcst ipu GOTOCUHTE3E HA
BOJIOPOJ U KHCIIOPOJI;




B) PacTBOPSTh HEMOJIAPHBIE COEIU-
HEHUS,

I') pacTBOPATH NOJISIPHBIE COEIHMHE-
HUSL.

5. B knerkax KMBOTHBIX 3alIaCHBIM yT-
JIEBOJIOM SIBJIIETCH:

a) IeJUTI0I03a;
0) kpaxmau,
B) IUIIOKO3a;
T') TJIUKOTEH.

6. Haubombiiee KOIMYECTBO SHEPIHUU
BBIJIEJISIETCS TTPU PACIICINIEHUH OJTHOTO
rpamma;

a) Kupa;

0) IJTIOKO3HI;
B) OeJka;

T') IEJUTIOJIO3BI.

7. 'eMOrI00MH MBIIIA OT TEMOTJIOOMHA
CJIOHA OTJINYAETCH:

a) popMolt TPETUYHOM CTPYKTYPHI;

0) OTCYTCTBHEM YETBEPTUYHOM

CTPYKTYPBI;

B) IOCJICJOBATEIILHOCTBIO Yepeio-
BaHUs aMUHOKHCIIOT;

I) BCEMHU YKa3aHHBIMU OCOOEHHO-
CTSIMH.

8. OTTOPKEHUIO OPraHOB U TKaHEW Mpu
nepecajKke OT OJHOTO OpraHu3Ma Jpy-
TOMY CITIOCOOCTBYIOT:

a) TPaHCIIOPTHbBIC OEJIKH;

0) pepMeHTHI;
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B) IMMYHOTJIOOYJIMHBI,
') CTPOUTENIbHBIE OEIIKH.

9. NUndopmarmonnas PHK BeimosnHser
(GYyHKITHH:

a) XpaHeHus1 nHpopMaIuy;
0) MaTpUIILI 1JI1 CUHTE3a OesKa;

B) TpaHCIOpPTAa AMUHOKHCIOT Ha
puOOCOMBI;

I') yABOCHHs KOJIM4ecTBa MH)OP-
MAI1H.

10. AT® — 370:
a) yacth Mosekyisl JJHK;

0) ajeHW1 C JBYMsS OCTaTKamMH
dbochopHOIT KUCIIOTHI;

B) ypanmui C JBYMS OCTaTKaMH
dbochopHOIT KUCITOTHI;

') TOPMOH.

11. CymHOCTh KJIETOYHON TEOpHUH 3a-
KJIFOYAETCSl B TOM, YTO:

a) pAacTUTENIbHbIE OPTraHU3MblI CO-
CTOSAAT U3 KJIETOK;

0) KUBOTHBIE OPraHU3MbI COCTOST
U3 KIJIETOK;

B) BCC, KaK HHM3MIHUEC, TaK U BBbIC-
e, OpraHu3Mbl COCTOAT U3 KIICTOK;

I') KJIETKH BCEX OPraHu3MOB OJIM-
HAaKOBBI I10 CBOEMY CTPOEHHIO.

12. OcHOBHOE OTIIMYME MPOKAPUOT OT
AYKapUOT 3aKII0YAcTCSd B TOM, YTO
IPOKAPHUOTHI HE UMEIOT:

a) ohopMIICHHOTO sI/Ipa;

6) IHK;



B) PHK;
I') KJIETOYHOTO CTPOCHHSI.

13. B pesynbrare porocuHTE3a B XJIO-
porutactax oopa3yercs:

a) YTJIEKHUCIIBINA Ta3 ¥ KUCIOPOT;
0) rimoko3a, AT® u kucimopos;
B) XJIOPO(HILII, BOJIa U KUCIIOPOJ;

r) yriekuciasld raz, AT® u xio-
podu.

14. Tlporecc OMONOTMYECKOTO OKHC-
JICHUS IPOWCXOJIUT B:

a) MUTOXOHJIPUSIX;
0) xJoporiacrax;
B) pubocomax;
T') TU30COMaXx.

15. JJHK knetkn HeceT mHGOPMAITHIO
O CTPOEHHUH:

a) OCJIKOB, KUPOB U YTJIEBOJOB;
0) OEKOB U )KUPOB;
B) aMHUHOKHCIIOT;
r) GEpMEHTOB.
16. TpaHcnsuus — 3TO CUHTE3:

a) MOJIMIENTUAHON 1lenu Ha pubo-
comax;

0) T PHK;
B) u PHK no marpune JTHK;
r) p PHK.

17. W3 nepeunucieHHbIX HUXE KIETOK
MHUTO30M HE AECIATCS:

a) OIUIOJIOTBOPEHHBIE SUIIEKIIETKH,

0) criopsr;
B) CIIEpMATO30U/IbL;
T') KJICTKH DITUTCIIHSL.

18. dakT ce30HHOM JIMHBKH Y KHUBOT-
HBIX OBLT yCTaHOBJICH:

a) SKCIIEpUMEHTAIILHO;
0) MeTOTIOM HAOIIOICHUS;

B) CPaBHHUTEIHHO-UCTOPHUICCKHM
METOIOM;

F) MCTOAOM MOACIUPOBAHUA 00BEK-
Ta.

19. MunuMalbHBIA YPOBEHb OpPraHU-
3aIUU KU3HU, HA KOTOPOM IPOSIBIISCT-
Csl TAKOE CBOMCTBO KUBBIX CUCTEM, KaK
CIIOCOOHOCTH K OOMEHY BEIIECTB,
SHEpruu, nHdopmaIuu, - 3To:

a) 6rochepHbIii;

0) MOJIEKYJISIPHBIN;
B) OpraHU3MEHHBIN;
T') KJIETOYHBIMN.

20. OgHOBpPEMEHHO BXOJIUT B COCTAB
KOCTHOW TKaHU U HYKJICMHOBBIX KHC-
JIOT:

a) KaJii;
0) docdop;
B) KaJIbIIUIi;
I') [IUHK.

21. Cssi3u, CyUIECTBYIOIIUE B MOJIEKY-
JI€ BOJIbI MEXK1y aTOMAMH KUCJI0pOAa U
BOJOPO/1a, HAa3bIBAKOTCS:

a) KOBaJIEHTHO-HEMOJISIPHBIE;

0) KOBaJICHTHO-TIOJISIPHBIE;
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B) HOHHBIE;
') BOJOPOJHBIE.

22. Ha3zoBuTe €IMHCTBEHHOE TOYHOE
OTJINYKE MPOKAPUOT OT FYKAPHUOT:

a) IPOKapUOThI HE CIIOCOOHHI K aB-
TOTPOGHOMY IMUTAHUIO;

0) MpOKapHOTHl HE CIIOCOOHBI K T'e-
TepOTPO(HHOMY MTUTAHUIO;

B) Y IPOKAPUOT HET MUTOXOHIPHIA;
I') y IPOKapHOT HET pUOOCOM.

23. UcxoaHbIM MaTepuaaoM aiis GpoTo-
CUHTE3a CITYXKUT:

a) KUCJIOPO/I U YTIIEKUCIIBIN ra3;
0) BOJIa ¥ KUCJIOPO;

B) YIJICKUCIIBIN T'a3 U BOJA,;

I') YIJIEBOJBI.

24. BUOJIOrnYeCcKOe OKUCIIEHUE UIET
P 0053aTEIBHOM YYaCTHH:

a) KUCIIOPOJIa;
0) pepMeHTOB;
B) TOPMOHOB;
I') HyKJIEHHOBBIX KHCIIOT.

25. MarepuanbHbIM HOCUTETIEM
HACJIEICTBEHHOW NH(pOpPMAIIUU B KJIET-
K€ SBIIACTCS:

a) u PHK;
6) T PHK;
B) JIHK;

I') XPOMOCOMBI.

Paszgea 2. Opranusm. PasMHOKeHHe 1 MHAMBHAYAJbHOE PA3BUTHE OPraHM3MOB

HpaKTI/I‘IeCKOC 3aHATHC
Tema: BoisiBjieHHe M OITUCAHHE NMPU3HAKOB CX0ACTBA 3apOIlbIlHeI71
YCJI0BCKA H JIPYI'UX IO3BOHOYHBIX KaK T0KAa3aTCJIbCTBO
HUX IBOJIIOIMMOHHOI'0 PpoJaACTBa

[enb paboOTHI:

BrisiBUTE M onucarthb IIPU3HAKN CXOJCTBA SapOI[BIHIeﬁ YCJIOBCKA U APYTHUX IIO0-
3BOHOYHBIX KdK JOKAa3aTCIIbCTBO UX 3BOJIOIHMOHHOIO pOACTBA

O6opynoBaHue:

1. ”TH®OPMAIIMOHHBIE ucrounuku

2. CXEMBDbI u pucynku, yueOnuk A.A. Kamenckuit u gp OOmas 6uonorus 10-

11 xnaccel, u3. JIpoda
Xoxa paboThl:

3aganue:



1. IIpountate TekcT «3aponblieBoe cxoacTBO» (cM. IIpunoxeHune), paccMoT-
pPETh PUCYHOK. BBISABUTH UepThl CXOJCTBA 3apO/bIILIEH YeTOBEKA U JPYTUX TO3BOHOY-
HBIX. BBISIBUTE UepTHI CXOCTBA 3apOBIILIEH YeJIOBEKa C 3apoAplaMy cBUHbU. O yem
CBUJETEIBCTBYIOT CXO/CTBa 3apoabliiiei? ChopMynupyiTe CyTb OMOT€HETUYECKOTO
3aKOHa.

2. V3yuuTe 3Tanbl MHAMBUYAIBHOTO Pa3BUTHS 3apojpbliia. CrenaiTte puCyHKU
OCHOBHBIX 3TanoB (yueOHuK A.A. Kamenckuii u gp O6mas 6uonorust 10-11 kaccsl,
u3 lpoda, ctp.131-135). 3anumure, Kakue CUCTEMbl OPraHOB (POPMUPYIOTCS U3 IK-
TOAEPMBI, SHTOJEPMBI, ME30JICPMBI.

3. Uzyunrte »Tambl MHAWBUIYAIBHOTO pPa3BUTHSA YEIOBEKA, PEMPOAYKTHBHOE
310pOBbe uesoBeka. JlaiiTe omnpeaenieHne NOHATHI: YMOPUOHANIBHBINA MEPUOJT Pa3BU-
TS, TOCTAMOPUOHATBHBINA MTEPUOJT PA3BUTHSI, PEITPOTYKTUBHOE 3/I0POBbE.

3anmosiHUTE TA0IMILY:

JTanbl HHAUBHUAYAJIBHOI'0 PasBUTHUHA Y€JT0BECKa

Oran XapakTepucTrKa

4. CootHecure Opradbl U CTPYKTYpPHBI OpraHn3mMa 4YCJIOBCKaA C 3apOAbIIICBBIMHU
JIMCTKaMH, U3 KOTOPBIX OHHU @OpMHpYI-OTC?I B ITpOHecCCe III/I(l)(bepeH]_II/IpOBKI/I KJICTOK.

Buecure B Ta0 1M1y COOTBETCTBYIOLIME HU(PPHI

3apOIBIIEBBIN JTUCTOK Oprassl 1 CTPYKTYpbl OpraHn3mMa
DKToaepMa

DHTOZIEpMA

Me3zonepma

1. by naromuii HepB 9. Iloukn

2. 'onoBHOM MO3T 10. Cepnue

3. Kenynox 11. Ckener

4. KpoBEHOCHBIE COCY/IbI 12. ChatoHHBIE KeJe3bl
5. Jlerkue 13. CiunHOM MO3T

6. MBIIIILIBI 14. ToaCThI KUIIICYHUK
7. Ileuens 15. Dnuaepmuc KOxu.
8. [TonoBsI€ KeIe3bl
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Bomnpocsl

1. Kakoe BiusiHEE OKa3bIBaCT aJIKOTOJIb, HUKOTUH, HAPKOTUIECKHE BEIIECTBA Ha
pa3BUTHE 3apo/IbIlia YeIoBeKa?

2. UTo MOHUMAIOT MO/ 3/I0POBBIM 00pa30M KHU3HU?

3. KakoBo O6monornyeckoe 3Ha4eHNE CMEPTH Kak (DMHATBHOM CTaJ M OHTOTEHE3a?

4. Kakue THUIBI MOCTAMOPUOHATBHOTO Pa3BUTHSI CYIIECTBYIOT. UeM OTIMYaroTCst
9TU TUTTBI pa3BuTHs? [IpuBeauTe MpUMeEphI KUBOTHBIX, 1T KOTOPBIX OHU XapaKTEPHBI?

Ipuioxenune

3apoavblieBoe cX0ACTBO

Ommmpuyeckoe 06o6menne K. M. bapa (1828), T. H. 3aK0OH 3apOBIIIEBOTO
CXOJICTBA B OHTOTCHE3€ BCEX XMUBOTHBIX CHAyala BBISBISIIOTCS TPU3HAKUA BBICITUX
TaKCOHOMUYECKHUX KaTeropuil (Tuma, Kjacca), B X0J€ JalibHEHIel SMOpHOHATIbHON
I GepeHIMPOBKU Pa3BUBAIOTCS OCOOEHHOCTU OTpsiAa, CEeMeicTBa, poja, BHIA U
ocobu. B cuny 3TON 3aKOHOMEPHOCTH TPEJICTABUTENM Pa3HbIX TPYIMI OPraHU3MOB
(HampuMep, KJIACCOB MOJTHUIIA MO3BOHOYHBIX) HA PAHHUX CTaaUsAX >MOpHOreHe3a
00bIYHO O0JIee CXOJHBI IPYT ¢ APYroM, 4eM B3pocibie ocobu. Hampumep, B oHTOrE-
HEe3e KYpHIIbl MPEXJEe BCEro 0003HAYAIOTCA XapaKTEPHBIE YEPThl THIA XOPIOBBIX,
MO3/IHEE — TOJTHIIA TTO3BOHOYHBIX, 3aTEM KJIacca MTHUIl, OTPsa KypooOpa3HbIX H T.
1. B ocHOBe aelicTBUS 3aKOHA 3apOJBIILIEBOTO CXOJCTBA JIEKUT OOJIbIIAs KUZHECIO-
COOHOCTBH T€X MYTAaHTOB, Y KOTOPBIX (peHOTUNMHYECKHUI d(DPEKT MyTaluii IposBIIICT-
csi Ha OoJjiee MO3IHUX CTAJAUSIX OHTOTEHE3a; PAHO TMPOSBISIONIMECS MYTAllMM Yallle
MIPUBOIAT K HAPYIICHUSM PaOOTHI CIOKHBIX KOPPEISIIMOHHBIX CHCTEM B pa3BHUBAIO-
IIeMCsl OpraHu3Me, 4To BeAET K rubenu 3apojsimia. [lo3ToMy OHTOTEHE3 B IIEJIOM
MPOSIBIISIET TEHACHIIMIO OCTaBaThCS KOHCEPBATUBHBIM (OCOOCHHO HA PaHHHMX CTaju-
AX). 3. C. pa3HBIX BHIIOB €CTh CJICJICTBUE MX (PUIOTEHETHIECKOTO POJICTBA U YKa3bIBa-
€T Ha OOIIHOCTh MPOUCXOXKIACHHS, UTO BIEpBhIe moauepkHyn Y. JlapBuH.

Ha pannux cragusix pa3BuUTHS IMOPUOHBI CBUHBH M YEJIOBEKa UMEIOT OOJIBIIIOE
cxoacTBO. Ha 6omee mo3aHuX cTagusx 3apoabIiiy Bce OoJiee U 6oJiee OTIIMYAIOTCS 110
BHEIIIHEMY M BHYTPEHHEMY CTPOCHHIO. Tak, B XOJ€ pa3BUTHUS 3apOJIbIIIa CBHUHBU
BHayaJie MOSBJISIIOTCS CBOMCTBO MO3BOHOYHBIX, 3aTEM — Kjlacca MJICKOMHUTAIOMINX, U
JUIIb  TOTOM  CBOMCTBA  JAHHOTO  KOHKPETHOTO  BHJa —  CBUHBU.
CX0JICTBO 3apOJIbIIeii pa3HbIX CHCTEMATHYECKHX TPYII CBHICTEIBCTBYET 00 0OII-
HOCTH MX TTPOUCXOKICHHUS.

Bbuoreneruyeckuii 3akoH: DMOPHOHBI OOHAPYKUBAIOT, YK€ HAYMHAS C CaMbIX
paHHMX CTaJWi, U3BECTHOE OOIIEe CXOICTBO B Mpeeiax TUIIa.
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[TocnenoBaTenbHble CTaauU pa3BUTHUS 3apoibiiieid pbiObl (A), kypuilsl (b),
ceubu (B), wenoseka (I'). (Mcmounux: «buonocuueckuii suyuxioneoudeckui cio-
sapv.» In. ped. M. C. I'unapos, Pedkon.: A. A. babaes, I'. I'. Bunbepe, I'. A. 3asap3un
u op. — 2-e uz0., ucnpasir. — M.: Cos. Suyuxnoneous, 1986.)

VY KUBOTHBIX BCTPEUAIOTCS ITUKIIBI PA3BUTHS C TIOJHBIM M HETIOJIHBIM MPEBpa-
meHueM. [{uki pa3BUTHS C TOJHBIM TMPEBPAIICHHEM BKIIOYAECT C CeOsl HECKOJIBKO
JUYMHOYHBIX cTtaguii. Hanpumep, fiilio, rycenuua, Kykoika, 6adouka. Llukn pa3Bu-
THS C HETIOJHBIM TPEBPAIICHUEM BKJIIOYACT B ¢€0s TOIBKO OJHY JTUYMHOUYHYIO CTa-
nuto. Hammpumep, HKpUHKA, TOJIOBACTHK, JIATYIIKA.

NuauBryaibHOE Pa3BUTHE YEIOBEKa. PEpOIyKTHBHOE 3I0POBhE UETIOBEKA

OMOpPHOHANIBHBIN TIEPUOJT PA3BUTHUSL — MEPUO]I, HAYNHAIOIIUNACSA C OIUIOJA0TBO-
PEHUS ¥ TIPEICTABIIAIONINN coO0# mporiecc GOPMUPOBAHUS CIOKHOTO MHOTOKJIETOY-
HOTO OpraHU3Ma, B KOTOPOM IPEJICTABICHBI BCE CUCTEMbI OPTAHOB.

[TocTamMOprOHANBHBIA TIEPHOJ PAa3BUTUS — MEPUOJ, HAYMHAIOLIUNCS C 3aBep-
IIEHUS] YMOPUOHATBHOTO U BKJIIOYAIOIIHNI B Ce0s MOJIOBOE CO3PEBAHKE, B3POCIIOE CO-
CTOSIHUE, CTAPOCTh M 3aKaHYNBAFOIIHICSI CMEPTHIO.

PenpoaykTuBHOE 37J0pPOBhE — COCTOSTHUE TOJTHOTO (PH3UIECKOTO M COIMATIBHO-
ro 0Jaronoy4usi, a He TOJIbKO OTCYTCTBHE 3a00JICBAaHUN PENPOTYKTUBHON CUCTEMBI,
HapyieHus ee GyHKIUNA W/ MPOIIECCOB B HEH, a TaKKe CIIOCOOHOCThH K BOCIIPOM3-
BEJICHUIO.
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Krerku 3apospiiiia 0ueHb YyBCTBUTEIbHBI K HEOIArOMpUATHBIM BO3JCHCTBUAM U3
okpyxaromeii cpeapl. Ocob0 OmacHbIM SBISIETCS HUKOTUH, AJIKOTOJb M HApKOTHUKH,
IPOHUKAIOLIME B SMOPHOH uepe3 IUIAlleHTy OT MaTepu. PeOeHOK poxkIaercs ¢ ajko-
TOJIBHOM WJIM HUKOTMHOBOM 3aBHCHUMOCTBIO, C MIOBPEKICHHON HEPBHOM WMJIM 3HJIOKPHH-
HOW CHCTEMOM, HHOTAa — C YPOJCTBaMU. 3IOPOBBI 00pa3 KU3HU — 00pa3 KU3HU Ue-
JIOBEKa, HalpaBJICHHbIN HA MPOPUIAKTUKY O0JIE3HEN U YKPEIUIEHHUE 3/10POBBSI.

CMepTh — 3TO IpeKpalleHue KU3HEAEATEIbHOCTH oprann3ma. OJHaKo CMEPThH
HeoOxoauMa JJIs 9BOJIFOLIMOHHOIO nporecca. be3 cmeptu He mpoucxoauia Obl CMeHa
IIOKOJICHUH — OJTHA U3 OCHOBHBIX JBIKYIIHUX CUJI dBOJIIOLHH.

ITpakTHyeckoe 3aHsITHE
Tema: U3yuenne ¢a3 Mmuto3a Ha "'JaBJIeHOM' MHKpPONpeNnapaTax KJIeTOK Kopenka
JIyKa

[emu paGoTHI:

U3y4nuTh (a3bl MUTO3a Ha MUKpoIIpenaparax KJIETOK KOpelIka Jiyka; oTpado-
TaTh HaBBIKM M3TOTOBJICHUS MUKPOIIPENapaToB; OTpadOTaTh HAaBbIKU PabOTHI C MUK-
POCKOIIOM.

O6opynoBaHue:

JYKOBHIIA PEMYATOro JIyKa C MPOPOCIIMMHU KOpPEIIKaMu, TPOOUpKa ¢ MPOOKOM JiIs
(uxkcaropa, (ukcatop (cMech JEIIHON YKCYCHOW KHUCIIOTHI M CIHMPTa B COOTHOILIECHUH
1:3), nuHUET, TpenapoBaIbHbIE UIJIbl, CTAKAHYMK C JUCTUUIMPOBAHHOM BOJOM, IPEIMET-
HBIE CTEKJIa, TOKPOBHbBIE CTEKJIA, KPaCUTENb (METUICHOBBIA CHHUIT), JIE3BUE WM CKallb-
TeJTb, CIUPTOBKA U AeprKaTellhb sl MPOOUPOK, (MIIBTpOBaTIbHAS Oymara, MUKPOCKOTI.

[Tpumeyanue. OuUKcalMio0 KOPEIIKOB JIyKa HEOOXOIMMO MPOBECTH 3a CYTKH JIO Jia-
OopaTopHOI PabOTHI.

Xon palboThl.

Ipeosapumenvras paboma. OTpe3aTh CKaiblieneM KoHYMKH Koperkos (0,5-0,7
MM). OnycTuTh ()parMeHTbl KOPEIIKOB B MPOOUPKY € (PUKCATOPOM M MOMECTUTH Ha 24
yaca B TEMHOE MeCTO (ITpy KOMHATHOM TeMIiepaType).

3auKcUpOBaHHBIE KOPEILKH MUHIIETOM BbIHYTh U3 (PUKCATOpa U OCTOPONKHO MPO-
MBITh B TE€YEHUE HECKOJIBKUX MUHYT B IMCTUJUIMPOBAHHON BoJiE. [IOMECTUTB KOPEIIOK Ha
MPEIMETHOE CTEKJIO M JI00aBUTH 2-3 KaIlIM KPAacCUTENS - METUJIEHOBOTO CHHETO. 3areM
HEOOXOJIMMO CJIeTKa MOJAOrPeTh Mpemnapar Ha crnupTtoBke. [Ipouenypy npokpariiBaHus
HEOOX0IMMO MOBTOPUTH 2-3 pa3a. IIpokpallieHHbII penapaT NpOMbBIBAIOT JUCTUILIUPO-
BaHHOU BOJIOM. CaMpblii KOHYHMK KOPEIIKA OKA3bIBAETCSI OKPALLIEHHBIM UHTEHCUBHEE, YEM
€ro OCTaJIbHasl YacTh.

Cpesatrp 3TOT y4acTOK CKaJIBIIENIEM U MOMECTUTH €r0 Ha MpeIMETHOE cTekio. [o-
KPOBHBIM CTEKJIOM (WJIM BTOPBIM IPEIMETHBIM CTEKJIOM) HAaKpbITh MpENapar CBEpXy U
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KPYTOBBIMU JBWKEHUSIMU TYTIOI'O KOHIIA TIPEMapOBaJIbHOM UTJIbI C HEOOBIINM HAXKUMOM

npuAaBUTh ero. [Ipenapar, NpUroToBIEHHBIN TAKUM METOAOM, Ha3bIBaeTCs "aBJIeHbIM'".

YcraHoBUB Impcerapar Ha HpC,HMCTHBIﬁ CTOJIMK MHUKPOCKOII4, paCCMOTPCThL €TI0 Ha
MaJIOM YBCIIMYCHHHA U HANTU KJICTKH, HAXOAIMMUCCA Ha PA3HbIX CTAAWAX MHUTO34. 3apH-

COBaTb YBUJCHHOC, OIIPCACIINTL CTAANIO MHUTO34A.

BOl'[pOCLI H 3aJaHud 114 CaAMOCTOSITEJILHOM paﬁoTLI CTYACHTOB:

1. B OecnosioMm pa3MHOXEHUM Opra-
HU3Ma y4acCTBYIOT:

a) CIIOpHI MXOB;

0) ciepMaTo30HU bl KPBICHI;

B) SIMIIEKJIETKH CJIOHA;

T') 3peble SPUTPOILUTHI YETOBEKA.
2. B pe3ynbrare Meiio3a 00pa3yroTcs:

a) COpPBI MANIOPOTHUKOB,;

0) KJIETKH CTEHOK aHTEepuaus Ia-
MMOPOTHUKA;

B) KJIETKH CTEHOK apXErOHHS Iaro-
POTHHKA;

I) COMaTHYECKHUE KIETKH TPyTHEH
myert.
3. I'ojoBHOI MO3T yenoBeka oOpazyer-
csl U3:

a) SKTOAEPMBI;

0) Me30/1epMBI;

B) DHTOJICPMBI;

') ME30IJIEN.
4. IlonoBoe pa3sMHOKEHUE IBOJIIOLIH-
OHHO 00JIee TPOTrPECCUBHO MOTOMY,
YTO OHO 0OECIIeUHBAET:

a) OOJIBIITYIO YUCIICHHOCTD ITOTOM-
CTBa, YeM OecCIoJIoE;

0) TEHETUYECKYIO CTAOMIBHOCTD
BUJIA;

B) pazHoOOpa3re reHOTUIOB MOTOM-
CTBa;

T') BCE paHee MEePEUUCICHHOE.
5. Beibepute npaBUiIbHBIC YTBEPXKIC-
HUS:
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A. IlomoBoe pa3MHOKEHHE OCY-
HIECTBIISIETCS] C TTIOMOIIIBIO OJTHOM CIie-
UATU3UPOBAHHOM KJIETKHU;

b. B 3urote B 1Ba pasa 6oJblie
XpPOMOCOM, YEM B TameTe.

B. I'ameTsl y BBICIINX KMBOTHBIX
00pa3yroTCcs B MOJIOBBIX JKEJIe3ax.

I'. I3 HeOrmonOTBOPEHHON SAMIIe-
KJICTKH HE MOXET Pa3BUTHCS HOBBII
OpraHu3M.

J1. Y nuen U3 nmapTeHOreHETUIECKUX
SIUI] PA3BUBAIOTCS TPYTHH.

6. Ecnu muninoniHeIi Habop XpoMocoM
KJIETOK CBMHBH paBeH 4,0, TO CKOJIBKO
XPOMOCOM COJIEPIKUT:

a) SAUICKIIETKA

0) ciepmarozoua_

B) 3UTOTa

') HEUPOH
7. O06pa3oBaHUE OPraHOB Y TO3BOHOY-
HBIX (OpraHOreHe3) HAYMHAETCs Ha
CTaJIUU:

a) OJIacTyJIbI;
0) HEeWUpyIIbI;
B) TacTPYJIbI;
T) 3UTOTHI.
8. UTo u3 nMepeyrcaeHHOTr0 OTHOCUTCS
K SMOpHOreHe3y:
a) OIIOJIOTBOPEHHUE;
0) racTpyisuus;
B) MeTaMopo3;
') CIEPMATOT€HE3;
1) Apo0JeHue;



e) nuddepeHnmanus TKaHen?
9. Tun pa3BUTHS MAICKOTO KyKa:
a) BHYTPUYTPOOHBIA;
0) npsIMOii;
B) HENPSMOIA
T) MUIAllCHTAPHBIM.
10. CooTHecuTe cnocoObl pa3MHOXKeE-
HUS C UX THITAMHU:
CniocoObl pa3MHOXKEHHUS:
1. Becnionoe pa3MHoOKeHUE
2. IlonoBoe pa3MHOXKEHHUE
THuIb! pa3MHOXEHHUS:
a) MapTEHOT€HEe3
0) cnopooOpa3zoBaHue
B) OIJIOJIOTBOPEHUE
I') KOHBIOT IS
1) KOIYJISIITAS
€) OYKOBaHUE
K) pparMeHTanus
11. Becnonioe pa3MHoO)keHHE mpeoda-
JTAeT B JKU3HHU:
a) ropoxa;
0) MaiicKOTro XXyKa;
B) aKyJIbl;
r) ameOBbI.
12. K nosioBoMy pa3MHOKEHHUIO OTHO-
CATCAL:
a) OIUIOJOTBOPEHUE
0) repmadpoaUTU3M;
B) IOYKOBAHUE;
') NapTEHOTE€HE3;
13. Cepare dyenoBeka opMUpyeTCs
u3:
a) KTOJIEPMBI;
0) ME30JIEPMBI;
B) DHTOJIEPMBI;
T') BCEX 3apOBIIIEBHIX JTUCTKOB.
14. Ecnu qunionaHbIA HAOOP XpOMO-
coM myeln paseH 32, To 16 xpomocoM
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OyIeT coepKaThCsi B COMAaTHYECKUX
KJIETKAaX:

a) TPyTHS,

0) MaTKH;

B) paboyeil muesl;

I') BCEX MEePEUHUCICHHBIX 0COOEH.
15. CnocoOHoCTh K OecrioyioMy pas-
MHOXEHHUIO COXPaHUIIH:

a) 3eMHOBO/IHBIE;

0) KUIIIEYHOTIOJIOCTHHIE;

B) HACEKOMBIEC;

') pakooOpasHbIe.

16. CxoapKo KJI€TOK 00pa3yercs B pe-
3yJIbTaTe ClEpMaTOTeHE3a U3 ABYX JIU-
TJIOUTHBIX TIEPBUYHBIX MTOJIOBBIX KITe-

TOK:

a) BOCEMb;

0) nBe;

B) LIECTb;

r) yeThipe?

17. Beibepure nmpaBuiIbHBIE YTBEP-
KICHUS:

A. O6pa3oBaHue MY>KCKUX H KEH-
CKHX TIOJIOBBIX KJIETOK y PACTCHUM U
KUBOTHBIX TTPOUCXOJIUT OJMHAKOBO.

b. Ilpu oBorenese obpaszyercs
TOJILKO OJIHA 3peras AUIeKIIeTKA.

B. Cnepmaro3ouasl Menpue siiie-
KJIETOK Y TIOJIBFKHBI.

I'. B ciepmaro3ouiax akTUBHO
UIYT MPOIIECCH CHHTE3a OCJIKOB U JIPY-
TUX OPTaHUYECKUX BEIIECTB.

. Pazmepsl SULIEKIETKY y TIpEI-
CTaBUTEJICH pa3HbIX KIACCOB OYCHB
OJIU3KHU.

E. anmongHoE AP0 NMBUIBLIEBOTO
3€pHa JICIUTCSI MUTO30M.

K. 'anmongHOE SO NBUIBLEBOTO
3€pHA JACIUTCS MEHO30M.



18. brnactynsuus — 3710: B) NITULL;

a) pOCT KJIETOK; T) phIO.

0) MHOTOKpaTHOE JpOOJIEHUE 3UTO- 20. Hanbonee onacHbI OCIEICTBUS
ThI; BJIUSIHUS MyTareHoB, IPOU3O0IIEIIIETO

B) JIeJICHUE KJIETKU MOTOJaM; Ha CTaJuu:

T') YBETTUYCHUE 3UTOTHI. a) OpraHoreHe3a;
19. Pa3BuTHE C OJHBIM MPEBPAILICHU- 0) OIJIOAOTBOPEHUS;
€M MPOUCXOJIUT Y: B) 01aCTYyJIbL;

a) KOJIbYaThIX YEPBEH; ') MOPYJIBI.

0) HEKOTOPHIX 36MHOBO/IHBIX;
Pa3znen 3. OCHOBBI TeHETHKH M CEJICKIMH

I'enemuxa xak Hayka Bo3HUKJIA Ha pyOexke 19-20 BexkoB. OHa u3yyaer JiBa oc-
HOBHBIX CBOMCTBA OPraHU3MOB — HACJIEACTBEHHOCTh U U3BMEHYUBOCTD.

HacnenctBeHHOCTh — 3TO CBOMCTBO JKMBBIX OPraHU3MOB COXPaHATh U MEpenaa-
BaTh MPH PA3MHOKEHUU B PSAAY MOKOJICHUI XapaKTEpHbIE JJIS BUJIa WU MOMNYJISIIUN
O0COOEHHOCTH CTPOCHHUS, PYHKITMOHUPOBAHUS U PA3BUTHSI.

N3MeHYHBOCTh — 3TO CIIOCOOHOCTh MOTOMKOB MPUOOPETATh HOBBIE MPU3HAKHU U
CBOMCTBA, OTCYTCTBYIOIIUE Y POAUTEILCKUX (OPM, U TEPATH CTapbIC.

OCHOBHBIMM 33J]ladyaMU TE€HETUKHU SBISAIOTCSA: 1) H3ydeHUE MaTepUaIbHbIX
CTPYKTYP KJIETKU — HOCUTEJIEH TeHeTUYeCKOU HH(pOpMaIUK;

2) u3y4eHne MexXaHu3Ma nepeadn reHeTHIeCKO NHGOPMAIIMK OT MOKOJIEHUS K
MTOKOJICHUIO BCEX KUBBIX OPTraHU3MOB;

3) u3ydyeHre MEXaHW3MOB CTAaHOBJICHHS MPU3HAKOB B MPOIECCE WHIWBHUIYaTb-
HOT'O Pa3BUTHS O] KOHTPOJIEM T€HOB U BIUSHUEM YCIIOBHIl BHELIHEW CPE/IbI;

4) u3ydyeHue MpuYuH U MEXaHU3MOB U3MEHUUBOCTH;

5) u3yudeHHe B3aMMOCBS3U MPOIIECCOB HACIEICTBEHHOCTH, U3MEHYMBOCTH U OT-
oopa.

OCHOBOIIOJIO)KHUKOM I'€HETHKHU sBisgeTcs I'. MeHnnes.

Ilepevtit 3akon Menoens (3akon eOuHooOpasus cuOpUO08 nepeoco NOKOJeHUs.
UIU Npasuio OOMUHUPOBAHUS). TIPU CKPEIIMBAHWW YUCTHIX JUHUN HaOII0JanI0Ch
eAMHO00pa3ue MEPBOro MOKOJICHUS U IOMUHUPOBAHUE OJTHOTO MIPU3HAKA HAl P YTUM
(B uccienyemMoil mape Mpu3HaAKOB).

[Ipu3Hak, KOTOPBIN MPOSBIAETCS y THOPUIIOB MepBOro nokosenus, I'. Menuenp
Ha3BaJl 0OMUHAHMHBIM, A TIPU3HAK, KOTOPHIN MTOAABIISCTCS — peyeCcCUBHbIM.

Bmopoit 3akon Menoena (3axkon pacujenienus): B HIOTOMCTBE, MOJYy4E€HHOM OT
CKpeNIMBaHus THOPUIOB TIEPBOTO MOKOJICHUS, HAOTIOJAETCs SIBICHNUE PACIICTUICHHUS:
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YETBEPTh 0COOEH W3 THOPUIIOB BTOPOTO MOKOJIEHUS HECET PEIECCUBHBIN NpPHU3HAK,
TPHU YETBEPTU — JOMUHAHTHBIN.

[IepBbiii 1 BTOpOM 3aKOHBI ['. MEHIEIs BBIMOIHIIOTCA TOJIBKO NMPU MOHOIH-
OpPHUIHOM CKpEIIMBAHUU, T.€. CKPEIIMBAHUH IIPU KOTOPOM POJUTEIBCKUE OPTraHU3MBbl
OTJIMYAOTCS TOJBKO MO OJTHOMY U3y4aeMOMY IIPU3HAKY.

Y CTaHOBUB 3aKOHOMEPHOCTH HACJIENOBaHUs OJHOro IpusHaka, I'. Mennens
Hayaj u3y4yaTb HACJIEOBaHUE IIPU3HAKOB, 32 KOTOPBIE OTBEYAIOT JBE Napbl AJJIEIb-
HbIX TeHOB. CKpelBaHue, B KOTOPOM YYacTBYIOT OCOOM, OTJIMYAIOIIUECS 1O JIBYM
napam aJuiesieil, Ha3bIBalOT JUTMOPHUIHBIM CKPEIINBAHUEM.

Tpemuii 3akon Menodensa (3aKoH He3a8UCUMO20 HACAE008AHUS NPUSHAKOS UIU
He3a8UCUMO20 KOMOUHUPOBAHUS 2eH08). TIPU CKPEIIMBAaHUU 0COOCH, OTIMYAIOIINUXCS
10 IByM WM Oojiee mapaM ajJbTepHATUBHBIX MPU3HAKOB, T€HBl U COOTBETCTBYIOILIUE
VM NIPU3HAKU HACIEAYIOTCS HE3aBUCUMO JPYT 110 ApYyra.

OnbiTel MeHens NOCIYKHJIM OCHOBOM JJISI PA3BUTHUSI COBPEMEHHON T'€HETUKH.
EMy ynanoch BBISIBUTH 3aKOHOMEPHOCTH HACJI€IOBaHUS Ojarojaps NpUHIIUITHAIBHO
HOBBIM METOJIMYECKHUM ITOAX0/1aM, KOTOPBIM U IO CEH JEHb CIEAYIOT BCE T€HETUKH:

1. CkpelyBaeMble OpraHUu3MBbl I0JKHBI IPUHAIIEKATh K JOHHOMY BUJLY.

2. CkpenmBaemMble OpraHU3Mbl JOJDKHBI YETKO Pa3IndaThCs OQHOM, IBYMS
1 0oJiee mapam aJibTEPHATUBHBIX, KOHTPACTHBIX MPU3HAKOB.

3. N3ydaembie npu3HAKU JOJKHBI OBITH KOHCTAHTHI, T.€. BOCIIPOU3BOJAUTCS
13 MIOKOJICHUS B MOKOJICHUE MPU CKPEIIMBAHUM U TIPEiesiax POJCTBEHHON (hOPMBI.

4, JlomKeH NPUMEHIThCA UHAWBUAYATbHBIA aHATU3 TOTOMCTBA OT KaKJI0r0
TUOPUTHOTO OpraHu3Ma.

S. Heobxoaumo wucmonb30BaTh KOJIMYECTBEHHBIM ydeT THOPUIHBIX Opra-
HU3MOB, Pa3JIMYAIOMINXCS MO OTJEIbHBIM MMapaM aJIbTEPHATUBHBIX IPU3HAKOB, B PALLY
[IOCJIEIOBATEIBHBIX ITOKOJICHUH.

IIpakTH4eckoe 3aHsATHE
Tema: CocraBiieHue NPOCTHIX CXeM MOHOTHOPUAHOIO M TUTHOPHUIHOIO
CKpelMBaHUs

[ens paboThI:
Ha KOHKPETHBIX MPUMEpax MMOKa3aTh, KAK HACIICAYIOTCS MPHU3HAKH, KAKOBBI YCJIO-
BUS MX MPOSIBIICHHUS, YTO HEOOXOIMMO 3HATh U KAKUX IPaBHJI IPHUAECPKUBATLCS P T10-
JyYE€HHH HOBBIX COPTOB KYJILTYPHBIX PACTEHHUM U ITOPOJI JOMAIIHUX KABOTHBIX.
O6opynoBaHue:
1) yueonuk C.I'. MamonToB, B.B. 3axapos (c. 142-143),
2) TETPaJIb,
3) yCJIOBUS 3a]1ad,
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4) pydKa.
Xon paboThI:

1. BcnoMHUTBH OCHOBHBIE 3aKOHBI HACJIEIOBAHUS IPU3HAKOB.

2. KonyekTuBHBIN pa3dop 3a7a4 HA MOHOTHOPUJIHOE U JTUTHOPUIHOE CKpELIU-
BaHMUE.

3. CamMmocToATEIBHOE PEIICHUE 337a4 Ha MOHOTUOPHUIHOE U AUTUOPUIHOE CKpe-
IIUBAHUE, TOJAPOOHO OMUCKHIBASI X0 PEIICHUS U CHOPMYITUPOBATH MTOTHBIA OTBET.

4. KoyieKTUBHOE 00CYXEHUE PEIICHUS 3a/1ad MEXIY CTYACHTAMU U Mpenoja-
BaTeseM.

5. Coenatb BBIBOJI.

3amaym Ha MOHOTHOPHIHOE CKPEIUBAHUE

1. V KpyItHOTO pOoraTroro CKoTa reH, 00yCIOBIMBAOIINNA YEPHYIO OKPACKY IIEPCTH,
JTOMHHHPYET HaJl TEHOM, OIPEJICIISIFOIIMM KpacHyro oKpacKy. Kakoe moToMcTBO MOYKHO
OKHJIaTh OT CKPEIMBAaHUS TOMO3UTOTHOTO YePHOTO ObIKa U KPACHOM KOPOBBI?

Paszbepem pewenue smou 3adayu. BHadasge BBeneM o003HaueHUs. B renetuke

JUIsl TEHOB TMPUHATHI OYKBEHHbBIE CUMBOJIBI: JOMHUHAHTHBIE T'€Hbl 0003HAYaIOT MpPO-
MMCHBIMU OYKBaMH, pPELIECCUBHbIE — CTPOYHBIMU. |'€H YEpHON OKpacKu JOMHHHPY-
€T, M03TOMY ero 00o3HauuM A. ['eH KpacHON OKpacKu IIEPCTH PEIECCUBEH — a.
CrnenoBaTesbHO, TEHOTHII YEPHOTO TOMO3UTOTHOTO Obika Oyner AA. KakoB e reHo-
TUI y KpacHOU KopoBbl? OHa 00s1afjaeT periecCCUBHBIM IIPU3HAKOM, KOTOPBIH MOXKET
NPOSBUTHCA (PEHOTUIMYECKH TOJIBKO B FOMO3UIOTHOM COCTOSIHMM (opraHuzme). Ta-
KM 00pa3om, ee reHoTun aa. Eciu Obl B reHOTUIIE KOPOBBI OB XOTs ObI OJMH J10-
MUHAHTHBIN T€H A, TO OKpacKa IIEepCTH Y Hee He Obla Obl KPacHOI.

Tenepsb, KOr/a TeHOTUITBI POJAUTENBCKUX 0COOEH OIpeiesieHbl, HE0OXOAUMO CO-
CTaBUTbh CXEMY TEOPETHUECKOro cKkpemmBanus (cm. c. 120).

YepHblil ObIK 00pa3yeT OJWH THUIl FaMET IO UCCIENYyEMOMY I'eéHy — BCE IO0JIO-
BbI€ KJIETKHU OYIYT coJepKaTh TOJNbKO reH A. [[ns ynobcTBa nmojacueTa BIIUCHIBAEM
TOJIBKO THUIIBI FaMET, a HE BCE MOJIOBBIE KJIETKH JAHHOTO KMBOTHOIO. Y TOMO3HIOT-
HOU KOPOBBI TaKKe OJWH THUIl raMeT — a. [Ipu cinusiHuM Takux rameT Mexay coOoit
oOpa3zyeTcsi OA1H, €eIMHCTBEHHO BO3MOXHBIM reHOTUI — Aa, T.€. BCe IOTOMCTBO Oy-
JET €AMHO0Opa3HO U OyAEeT HECTH MPU3HAK POAMTENIS, UMEIOIIEro JOMUHAHTHBIN (e-
HOTUI — 4epHOro Obika. TakuM oOpa3zom, MOKHO 3alucaTh CIEAYIOLUNA OTBET: PU
CKpEUIMBAaHUK FOMO3UTOTHOTO YEPHOTO ObIKAa M KPACHOW KOPOBBI B MOTOMCTBE CJie-
IyeT 0KUIATh TOJIBKO YEPHBIX T€TEPO3UTOTHBIX TEJIAT.

Crnenyrouiye 3afaud CleIyeT pelIuTh CaMOCTOSATEIbHO, TOJPOOHO OMHCAB XOJ
pelieHus: U copMyIUpPOBAB MOJIHBIN OTBET.
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2. Kakoe moTOMCTBO MOYKHO OKHJATh OT CKPEIIMBAHUS KOPOBBI U ObIKA, TeTe-
PO3UTOTHBIX 10 OKpACKE MIepCTr?

3. ¥ MOpCKMX CBHHOK BUXpacTas LMIEPCTh OMpPEAesaeTcs JOMUHAHTHBIM F'€HOM,
a TiajKas — peleCcCUBHBIM.

a) CkpellluBaHUE JBYX BUXPACThIX CBUHOK MEXay coOoi namo 39 ocobeil ¢
BUXpacTol mmepcTeio U 11 rimagkomepcTHhIX KUBOTHBIX. CKOJIBKO Cpelu 0coOeid,
MMCIOINX JOMHHAHTHBIA (DEHOTHII, JODKHO OKa3aThCS TOMO3HUTOTHBIX TIO ATOMY
MPU3HAKY?

0) Mopckasi CBUHKa ¢ BUXPACTOM MIEPCThIO MPU CKPELIMBAHUU C 0COOBI0, 00J1a-
Jarolel T1aIkoN MepCThio, /1aia B MOTOMCTBE 28 BUXPACTHIX U 26 TIaAKOIMIEPCTHBIX
NOTOMKOB. OTpeienuTe reHOTUIIBI POJIUTENEH 1 ITOTOMKOB.

4. Ha 3Bepodepme momydeH mpurion B 225 HOpok. M3 Hux 167 >KMBOTHBIX
MMEIOT KOPUYHEBBIA MeX M 58 HOPOK rojiyboBaTO-cepoil okpacku. Onpenenure re-
HOTHIIBI UICXOTHBIX (JOPM, €CITM M3BECTHO, YTO T€H KOPUIHEBOM OKPACKU JTOMUHHUPY-
€T HaJl FTEHOM, OIPEAEIISAIOIINM roJIy0OBaTO-CEPhI LBET IEPCTH.

5. Y denoBeka reH Kapux ria3 JOMUHUPYET HaJl T€HOM, 00YCIIOBIMBAIOIINM T'O-
nyOble mnaza. ['omyOornasplii My»K4rHa, OJIUH U3 POAMUTENIEH KOTOPOTO MMEJ Kapue
rJjia3a, >KeHUJICS Ha Kaperyia3on KEeHIIUHE, Y KOTOPOM OTell UMeN Kapue rias3a, a MaTh
— ronyosie. Kakoe moToMCTBO MOKHO 0KMAATh OT 3TOro Opaka?

6. AbOMHU3M HacJeayeTcsl Y 4YelOBeKa KakK pelieCCHBHBIN Mpu3HakK. B cembe,
IJl€ OJIMH U3 CYyNPyTroB aIbOUHOC, & IPYroll UMEET MUTMEHTUPOBAHHBIE BOJIOCHI, €CTh
nBoe nerel. OauH pedeHoK anbOMHOC, APYrol — ¢ OKpalleHHbIMHU Bojocamu. Kako-
Ba BEPOSITHOCTH POKJICHUSI CIISIYIOIIET0 peOeHKa-anb0nHoca?

3amayu HA TUTHOPUIHOE CKPelMBAHNE

1. BeimummTe raMeThl OpraHu3MOB CO clieayronumu renotunamu: AABB; aabb;
AADbDb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABbCC; AaBbCC; AaBbCc.

Pazbepem 0oun uz npumepos. Ilpu pemiennn nNo100HBIX 3a/1a4 HEOOXOIUMO PY-

KOBOJICTBOBATHCSI 3aKOHOM YHMCTOTBHI TaMET: TraMeTa N'eHETUYECKH YUCTA, TaK KaK B
HEE IMOMNAaJacT TOJBKO OJMH I'€H U3 KAKIOW ajuIeNIbHOW Mmapbl. Bo3bmeM, Kk puMepy,
oco0s ¢ reHotuniom AaBbCc. 13 nepBoii mapbl TeHOB — mapbl A — B KaXAYIO MOJI0-
BYIO KJIETKY IIOTaJaeT B Mpoiiecce Mero3a mbo ren A, nubo reH a. B Ty ke ramery
U3 Mapbl TEHOB B, pacmoiokeHHBIX B JPYrol XpoMocome, moctymnaer reH B wmm b.
TpeThst mapa Takke B KXY MOJOBYI KIETKY MOCTaBJISIET TOMUHAHTHBIN reH C
WJIM €r0 PELECCUBHBIN ajiesb — c¢. Takum o0pa3om, rameTa MOXET COJEPKaTh WU
Bce JoMUHaHTHBIE TeHbl — ABC, min xe perieccuBHble — abc, a TakKe WX coueTa-
mus: ABc, AbC, Abe, aBC, aBc, a bC.

UtoObl HE OMMOUTHCSI B KOJIMUECTBE COPTOB FaMeT, 00pa3yeMbIX OPTaHU3MOM C
HCCJIETyEMbIM T€HOTUIIOM, MOXHO BOCIOJIb30BaThCs (hopmysoit N = 2n, rme N —
YUCJIO THUMOB TaMET, a4 N — KOJWYECTBO T'€TEPO3UTOTHBIX Iap I€HOB. B mpaBWiIbHO-
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CTH 3TOH (POPMYJIBI JIETKO YOEIUTHCS HA MpUMEpax: TeTepo3urora Aa MMEeT OJHY
reTEepPO3UTOTHYIO Mapy; cienoBarenbHo, N = 21 = 2. OHa oOpa3yer JBa copTa ramer:
A un a. lurereposurora AaBb coniepxuT J1Be reTepo3uroTHbie mapel: N = 22 = 4,
dbopmupyrorcs yetsipe Thna ramer: AB, Ab, aB, ab. Tpurereposurora AaBbCc B
COOTBETCTBHHU C ATUM JIOJH>KHA 00pa30BBIBATH 8 COPTOB MOJOBBIX KJIETOK N = 23 = §),
OHM Y>K€ BBIMUCAHBI BBIIIIE.

2. Y KpyMHOTO pOraToro CKoTa reH KOMOJOCTH JOMUHUPYET HaJ T€HOM poraro-
CTH, a T€H YEPHOT0 LIBE€Ta IIEPCTU — HaJ 'eéHOM KpacHOU okpacku. O6e mapbl TeHOB
HAXOJSTCS B PA3HBIX Mapax XPOMOCOM.

a) Kakumu okaxxyTcs TensiTa, €Clid CKpeCTUTh Te€TePO3UTOTHBIX MO0 00erM mapam

PU3HAKOB ObIKA U KOPOBY?

6) Kakoe moToMCcTBO cieayeT OXKuIaTh OT CKPEUIMBAHUS YEPHOTO KOMOJIOTO
OBIKa, TETEPO3UTOTHOIO MO 0OEUM TapaM MPU3HAKOB, C KPACHOM poraToil KOpoBOi?

3. Y cobak uepHbIil IBET WIEPCTH TOMHUHHUPYET HaJl KO(PEHHBIM, a KOPOTKas
mepcTb — HaJ JUIMHHOW. O0€ mapbl TeHOB HAXOATCS B Pa3HBIX XPOMOCOMAX.

a) Kakoil mpoOLIEHT YepHBIX KOPOTKOIIEPCTHBIX IIEHKOB MOYHO OXHIATh OT
CKpEIIMBaHUs JIBYX 0CO0€i, TeTePO3UTOTHBIX M0 000UM MpU3HAKaM?

0) OXOTHHUK KYITUJI YEPHYIO CO0aKy C KOPOTKOM MIEPCThIO M XOYET ObITh YBEPEH,
YTO OHA HE HECET I'€HOB JJIMHHOM miepcTu kodeliHoro npeta. Kakoro maptHepa mno
(eHOTUITY U TEHOTHUITY HaJl0 0oA00paTh AJId CKPEIIMBaHUs, YTOOBI TPOBEPUTH T'€HO-
THUII KYIIJIEHHOM co0aku?

4.V yenoBeka reH Kapux IJ1a3 JOMUHUPYET HaJl T€HOM, ONPEEISIONUM pa3BU-
THE TOJIy0O0l OKpacKH ria3, a reH, 00YCIOBIMBAIOIIMNA YMEHHE JTy4llle BJIaJIeTh Mpa-
BOI pyKoOH, mpeobiafjaeT HaJl T€HOM, ONpPEENSIONIMM pa3BUTHE JieBopyKocTH. Obe
napbl TEHOB PACIOJIOKEHBI B Pa3HbIX XpoMocoMmax. Kakumu MoryT OBITh JI€TH, €ClIU
POAUTENH UX T€TEPO3UTOTHBI?

IIpakTuyeckoe 3aHsATHE
Tema: AHanu3 GeHOTHNIMYECKOH N3MEHYUBOCTH.

[ens paboThI:

YIIyOUTh 3HAHUSI O HOPME PEaKIMK KaK Mpesesie MPUCIIOCOONTEbHBIX peaKIuit
OpraHU3MOB;

chopMUpOBATh 3HAHUSA O CTATUCTUYECKOM PsJIe M3MCHUYMBOCTH NMPHU3HAKA; BHI-
paboTaTh yMEHHE IKCIIEPUMEHTAILHO MOyYaTh BApHAIIMOHHBIN Sl U CTPOUTH KPH-
BYIO HOPMBI PEaKIIHH.

O6opynoBaHue:

Ha0Opbl OMOJTOTHUYECKUX 00BEKTOB: ceMeHa (pacosin, 6000B, KOJIOCHS MILIEHUIIHI,
JIUCTBS SOJIOHU, aKaIMH | TIP.

He Menee 30 (100) sx3eMIUIIPOB OJTHOTO BUIA;
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METp JJIsi U3MEPEHUS POCTa YJaIIuXCs Kiracca.

Xon paboThI:

PaCTIOJIOXKHUTE JTUCTHS (WU IpYTUe OOBEKTHI) B MOPSIIKE HAPACTAHUS MX JUTUHBL,

U3MEphTE JUTMHY OOBEKTOB, POCT OJHOKIACCHUKOB, MOJIYICHHBIC JaHHBIC 3aIlH-
mute B TeTpaau. [lomcumTaiite 4mcio OOBEKTOB, MMEIOIIMX OJWHAKOBYIO THHY
(poct), BHECUTE TaHHBIC B TAOJIHILY:

Pazmep 00bekTOB V

Yucno 06bEKTOB n

MOCTPONTE BapHAIIMOHHYIO KPHUBYIO, KOTOpas MpeacTaBiisieT coboi rpaduue-
CKOE€ BBIPOKECHHE M3MEHYMBOCTH TPHU3HAKA; YaCTOTa BCTPEYAEMOCTH MPHU3HAKA — IO
BEPTUKAJIN; CTEIICHb BRIPAXKCHHOCTH MIPU3HAKA — 10 TOPU3OHTAIIN

OOparute BHIMaHUE Ha KPUTEPHUH OIEHKH JTA0OpAaTOPHON pabOThl — HAOIIOE-
HUS, COCTaBJICHUS TaOJUIIBI U Tpaduka!

JlaiiTe ompeneneHue TEPMHUHAM — U3MEHUYUBOCTH, MOIU(DUKAIIMOHHAS U3MCHYHU-
BOCTb, (DEHOTHII, TEHOTHII, HOpPMa PEAKIUHU, BAPUAIMOHHBIN PSJI.

Kakue npusHaku QeHoTHIIa UMEIO Y3KYI0, a KaKhe — IIUPOKYI0 HOPMY peakiuu’?
YeMm 00yciioBI€HA MIMPOTA HOPMBI PEAKITUH, U OT KaKUX (PAKTOpOB OHA MOKET 3aBUCETH?

IIpakTuyeckoe 3aHsATHE
Tema: BoisiB/IeHHe MYTareHOB B OKPY KaloLIeH cpejie 1 KOCBEHHAs OLlEHKA
BO3MOKHOI'0 UX BJIUSIHMSI HA OPraHU3M

[enb paboOTHI:

HayuuThcs onpeaensiTe ICTOYHUKU MYTareHOB B OBITY.

O6opynoBaHue:

1. UndopmalinoHHbIE UCTOYHUKHU

2. YakoBKY (MaKeT U3-T0J] MOJIOKA, CyXapHKOB, COKa)

3. YIakoBKM KOCMETUYECKON MPOAYKIUHU (KpEM AJid PYK, IaMITyHb, A€300PaHT)
4. Tabnua KOI0B NUIIEBLIX J00aBOK

Xon paboTsl:

3aganue:

1. U3yuure maTepuain. 3anuiIUTe OCHOBHYI MH(GOpPMALMIO MO IUIaHy: Bellle-
CTBa, ONpezesieHne, KiaccupuKalus, 3HaueHue JIJIsl UCIOJIb30BaHUs B IPOU3BOJICTBE
U U1 OpraHru3Ma, OCOOEHHOCTH.

2. PaccMOTpHTE BHUMATEIBHO ATUKETKY MPEII0KEHHOTO BaM MPOJI0BOIbCTBEH-
HOTO ToBapa. Kakue BemecTBa BXOIAT B cocTaB npoaykTa? ECTk 11 B cocTaBe Belie-
CTBa, 3aHECEHHBIE B CITUCOK MUIIEBBIX J00ABOK?

3. U3yunTe 3TUKETKH pa3IU4HbIX MPOIYKTOB. BrimuinuTe Ha3BaHus U 0003Ha-
YeHMsI UILIEBbIX 100aBoK. Mcnomb3ys cipaBoyHbIA MaTepual, ONpeaesIuTe Kakue U3
HUX OKa3bIBAIOT HEOJArompusTHOE BO3JCHCTBHE HAa OPraHu3M, Kakue Oe3BPEIHBI.
CrenaiiTe BBIBOJ O KAUECTBE IPOIYKTA U CTENEHHU OMACHOCTH JIJIS YEJIOBEKA.
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4. PaccMOTpUTE BHUMATEIBHO 3TUKETKY MPEIJIOKEHHOTO BaM HEMPOJOBOJIb-
CTBEHHOTr0 ToBapa. Kakue BelecTBa BXOAAT B COCTaB NpOoAyKIHUHU? ECTh 11 B cocTaBe
BEILIECTBA, 3aHECEHHBIE B CIIUCOK KAHIIEPOT€HOB?

5. Cnenaiite BBIBOJ O Kau€CTBE MPOJIYKTA U CTENIEHU OMACHOCTH ISl YEJIOBEKA.

KoHTposbHbIE BONIPOCHI:

1. YUto takoe myTanuu?

2. KakoBbl IpUYMHBI MyTalHi?

3. Kakue BemiecTBa Ha3bIBalOT MyTareHaMu?

4. Y10 TaKoe MUIIEBbIE T00aBKU?

5. Yrto Takoe OMOJIOTUYECKU aKTUBHBIEC TOOABKU?

6. Uto takoe nuaekc E?

7. Kakoe Bo3eiiCTBHE MOTYT OKa3bIBaTh MyTareHbl HA OPTaHU3M YeJIOBEKa?

Hpuioxenue

buonornyecku akTUBHBIE 100aBKH

B 60-e u 70-e roxpl B Hamieil cTpaHe ObUIM CO3/1aHbl METOJUYECKHE PYKOBOJI-
CTBA I10 OLIEHKE MOTCHIMAJIIBHON MyTareHHON OIACHOCTH ITPOMBILUICHHBIX 3arpsi3HU-
TeJel, MecCTUUAOB, ITpaBaa, 0oJbLIas YacTh UX IMOJIyYnsia IPaBOBYI0 OCHOBY MO3XKeE.
OpHako Mpu ONpeNIeJIEHUU 3TOM OMACHOCTU IMOMHUMO YCTaHOBJICHMS MPENEIbHO J0-
MIyCTUMBIX KOHIIEHTpAllMi XMMHUYECKHX BEIIECTB B MHUTHEBOM BOAE, aTMOCHEPHOM
BO3JlyX€ M BO3/yXe paboueil 30HbI, B MTUIIEBBIX MIPOIYKTaX HEOOXOAUMO MIOMHHUTH U O
TaK Ha3bIBAEMBIX OTJAJIEHHBIX MOCIEACTBUAX, T.€. U3y4yaTh MYTAreHHYIO, KaHIIEpO-
I€HHYI0, TEPATOT€HHYI0 aKTMBHOCTH 3THUX coequHeHuH. Ilomumo TpurajiomeraHos,
KOTOpbIe ObLTN 0OHapYkeHbI eiie B 1974 r., kK HacTosIIeMy BpEMEHH B NMUTHEBOU BO-
7ie BBISIBUIM HEMAJIO APYTUX COETUHEHHM, KOTOpble 00J1a/1al0T MyTareHHON U KaHlle-
POTEHHOM aKTUBHOCTHIO. ECTh MyTareHsl B BOJIe TJIaBaTEIbHBIX OACCETHOB, B CTOY-
HBIX BOJIaX (IIPOMBIIIJICHHBIX U OBITOBBIX), @ TAKXKE B TKAHAX PbIO U THAPOOUOHTOB,
HACEJISIOIIMX 3arpsi3HEHHbIE BOJAOEMBI. SICHO, UTO B OpPraHu3M Ye€JIOBEKa MYTareHbI
MOTYT MOCTYIATh HE TOJBKO C MUTHEBOM BOAOW, HO U C MUILEBBIMU MPOAYyKTamMu. Te-
CTUPOBAHUE MPOJIYKTOB MUTAHUSI Ha MYTAar€HHOCTh MPUBEJIO K BBISBICHUIO MHOTHX
MYTareHoB: MPUPOIHBIX UHTPeaueHTOB ((PpraBoHOUIBI, (ypaHbl, TUAPA3UHBI), TTUIIE-
BbIX KOHTAMHUHAHTOB (TIE€CTULIM/bI, MUKOTOKCUHBI) U MYTareHHbIX COEIUHEHHH, 00-
pa3yIoIUXCs B MPOUECCE MPUTOTOBIICHUS MUK, DTOT CIIUCOK MOKHO TPOJOJIKHUTE.
Crano o4eBUIHBIM, YTO HEJb3sl OFPAHMYMBATHCS M3YYEHHEM MYTareHHBIX CBOMCTB
OTIIENBHBIX BelecTB. HeoOXonuMo olleHMBaTh CyMMAapHOE 3arps3HEHUE BCEX KOM-
IIOHEHTOB OKpYXKarollen cpepl. bpuia co3nana U B 3HAUUTEIBHON CTEIIEHU CTaHaAp-
TU3UpPOBaHA METOJMYECKas 6a3a uccieoBaHui, pa3paboTaHa METOI0JIOTUS MOHUTO-
pUHIa 3arps3HEHUS] OKPYKAIOIIEH cpeabl FTEHOTOKCMKAHTAMM, IPUYEM TaKOro poja
paboThI BeIyTCs HE TOJBKO 32 pyOe oM, HO U B HaIlIeH CTpaHe.
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Kak yTBepxkaaroT crielMaIuCThl, 3I0POBbE JtoAeh Ha 12% 3aBUCHUT OT ypOBHS
31paBooxpaHeHusd, Ha 18% - OT reHeTuYecko mpeapacnoyokeHHocTy, a 70% - ot
o0Opa3a >KM3HU, HE TMOCJEIHEe MECTO B KOTOPOM 3aHMMAET MUTaHWe. MeauuHCKIe
B3TJISI[bI, HUKOT/IA HE OTJINYAsiCh CTAOUIILHOCTBIO B LIEJIOM, HA MPOTSHKEHUHM BCEH ue-
JIOBEUECKON MCTOPHM CXOJWINCH B OJHOM: YeM XYXX€ MHUTaHHe, TeM Oouiblie 0oes-
Hel. CnenuanucTsl YTBEPKAAOT, YTO PALlMOH YEJIOBEKA B HAIIU JHU JTOJKEH COAEp-
xaTh 0osnee 600 paznuuHbIX BemiecTB (HyTpueHToB). K coxanenuto, coOanaHCupOBaH-
HBII PaIoH M0 BCEM MUIIEBBIM BEIIECTBAM MOTYT ce0e TO3BOJIUTH J1aJIeKO HE BCe.

TyT — TO ¥ IPUXOJAT HA MTOMOIIL OMOJIOTUUECKH aKTHBHBIE 100aBku (bAJl) —
KOHIIEHTPAThl HATYPAJIbHBIX IPUPOJAHBIX BEIIECTB, BHIJICICHHBIX U3 MUIIEBOTO ChIPhS
’KUBOTHOTO (B TOM YHCJIE MOPCKOI0), MUHEpPAJIbHOTO, PACTUTEILHOIO MPOUCXOXK]Ie-
HUSI WIA K€ TMOJYYCHHBIX MyTEeM XUMHUYECKOTO CHUHTE3a BELIECTBA, MICHTHUYHOTO
MIPUPOIHBIM AHAJIOTaM.

buonorndyecku akTUBHbBIC 100ABKU K MUIIE BOILIA B COBPEMEHHYIO MEIUIUHY
Y TEXHOJIOTHIO MPOU3BOJCTBA IMHUILEBBIX MPOJYKTOB CPABHUTEIBHO HeAaBHO. OHa-
KO, SMIUPUYECKUN U KYJIHTOBBII MOUCK PA3IUYHBIX NMPUPOJAHBIX KOMIIOHEHTOB pac-
TUTEJIBHOTO, 5KUBOTHOTO M MUHEPAJIbHOIO MPOUCXOXKACHUS, UX NIPUMEHEHUE C MPO-
(UTAKTUYECKUMH U JIEYCOHBIMU LIETISIMUA U3BECTHBI € TIyOOKOM JpeBHOCTU. Emie mo
HOBOI1 3pbl B Erunre, Kutae, Tubere, Uuauu u npyrux ctpanax BocToka cioxuimch
JOBOJIbHO CTPOMHBIE CUCTEMBI PEANIbHBIX M JKMBOTHBIX MPENApaToB, a B Hayaje HO-
BOM 3pbl IpeBHErpeueckuM BpadoM KiaBnuem ['aneHom BnepBbie ObuIM pa3paboTa-
HbI OMOJIOTHYECKUE TPUMEPHI U3TOTOBJIEHUS JIEKAPCTB U3 MPUPOJIHOTO CHIPHS.

buonornyecku akTUBHBIE HO0ABKH SBISIOTCS HCTOYHUKAMH HE3aMEHUMBIX
MUIIEBBIX BEUIECTB, MUHOPHBIX KOMIIOHEHTOB MHUIIH, PO — U TPEOUOTHIECKUX TIPU-
POJIHBIX KOMIIOHEHTOB, KOTOPbIE COJIepKaTCs B HUX B Mpenenax (PU3noI0orudecKux
O0COOEHHOCTEH uYesoBeKa W/UM Ha YPOBHE MX COACPKAaHUS B PAIMOHE MPHU yCIOBUU
onTuMajgbHOro nutanus. bAJl BocrionHsIOT Ae(UIIMT B MTUTAHUU TTUIIEBBIX U OUOJIO-
IMYECKU aKTHUBHBIX BEIIECTB; CHOCOOCTBYIOT ACCUMWJISILMU THUIIH, MOAACPHKAHUIO
HOPMAJIBHOTO COCTOSIHUSI MUKPOKOMIUIEKCA MUIIEBAPUTENBHON CUCTEMBI; PETYIUPY-
0T Hecnenu(pUuecknx M MCUXOAIMOIMOHAIBLHBIX HArpy3kax, BO3JEHCTBUU HeOJIaro-
MPUSTHBIX SKOJOTHMYECKUX YCIOBUH, IPU OEPEMEHHOCTH, JIAKTAIIUU U JAPYTUX COCTO-
SIHUSIX; CHIDKAIOT PUCK Pa3BUTHS 3a00JICBaHHIMA.

IMumeBnie no6aBku. Unaexe E. ITumesbie no6asku (I1JI) — 3To BemecTBa
MPUPOTHOTO U CUHTETUYECKOTO MPOUCXOXKICHUS, KOTOPbIE TOOABISIIOT B MPOAYKTHI
MUTaHUS Ul JOCTHXKEHMS ONPEIENIEHHOTO BKyca, I[BETa, 3alaxa, KOHCUCTEHIUU U
COXPaHHOCTH B TE€UEHUU JJIUTEITLHOTO BPEMEHHU.

Ha kaxxmom sTarne npou3BOJACTBEHHOIO MPOIECCa B MUILEBbIE MPOAYKTHI J10-
OaBys0T mUIIEeBbie A00aBKU. OHM yIydIIalOT Ka4eCTBO ChHIPhSl U KOHEYHOTO MPO-
IyKTa, CPOKU M YCIOBHUSI XPaHEHMS, YHPOIIAIOT MPOU3BOJCTBEHHBIE MPOILIECCHl U
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YACLIEBIAIOT MPOAYKTHI MUTAHMS, HE SBJIAIOTCS NPOAYKTAMH MMUTAHUS, OHU HE BIIU-
AT Ha COCTAaB U MUUIEBYIO LIEHHOCTh MPOAYKTA. UeNOBEK MCIOB3yET NUILIEBBIE J0-
0aBKM OYEHb JIaBHO, HAIPUMEP, MOBAPEHHYIO COJIb, YKCYC, MUILEBYIO COMY, pa3iny-
HbIE CIEUUU W NPSHOCTU. B Hacrosiee BpeMs B NPOMBIIIJIEHHOCTH HCIOJIb3YyETCs
6osee 2000 numIeBBIX 100ABOK.

[Tumessle 100aBKU nenAT HAa (QYHKIMOHAIbHBIE Kiacchl. PazpaboTana mex-
ayHapojHas cucteMa koauduxarun 11,

Brauane ykaspiBaeTcs (DYHKITMOHAJIBHBIN KJIacC MHUINEBOW TOOABKH, HAIPH-
Mep, aHTUOKUCTUTENb. 3ateM cieayet Oonbinast 6ykBa E (Europe). byksa E o3naua-
eT, uto nanHas [1]] pa3pemiena k npuMenennio EBpornelickuM cooOIIeCTBOM U TPO-
BepeHa MunznpaBoM P®. MHorna wumeer unaekc INS — 3To MeXIyHApOIHBIA KOJI.
Kaxnas numesas no6aBka nmeeT nudpoBoii ko (Tpu wiu detbipe uudpsr). Lud-
POBOI KOJI 0O3HAYaeT XMMHYECKOE Ha3BaHue BemiecTtBa. Hampumep, 300 — 3To ackop-
ouHoBas kucnota. Takum oOpazomM, o6o3HaueHue nanHoi [1/] BeITIsauT crieayromum
ob6pazom: antuokucautens (E 300).

B PO B Hacrosiniee Bpemsi CyIIECTBYIOT JiBa CIIMCKA MUIIEBbIX 100aBok: «Pa3-
pELICHHBIE» U «3aIPEILICHHBIEY.

CoBpeMEHHBIE TEXHOJIOTMU HW3TOTOBJICHHUSI NPOAYKTOB IIMTAaHUS 3a4aCTYIO
MPEANOIaratoT IPUMEHEHUSI KOHCEPBAHTOB, 3CCEHIINI, KOTOPbIE MOTYT BPEAUTH 3]10-
pOBBIO MOKynaTeneil. Ha aTukeTkax KaueCTBEHHBIX TOBAPOB IMPOU3BOJUTENN YKa3bl-
BaIOT MHJEKC, MpecTaBiIeHHbIN OykBoil E n Tpex3naunoil undpoit. Kaxxapiii nnaexc
COOTBETCTBYET BEILIECTBY, KOTOPOE MOXET HAHECTH BPE/I.

M3BECTHO, 4TO OJHA M Ta € KOMIAHUS MOXET NPOU3BOJUTH TPU KAaTErOpUU
OJIHOTO ¥ TOTO K€ MPOJyKTa:

-J1JIs1 BHYTPEHHETO MCIOJIb30BaHUS;

-JIJIs1 HKCIIOPTA B IPYTUE€ CTPaHbL;

-JIJIs1 BBIBO3a B PA3BUBAIOIINECS CTPAHBI.

CornacHo TaHHBIM NPOJOBOIBCTBEHHON KoMuccuu EC, HEKOTOpBIE 3amaHbIe
(GbupMBI pacIMpPSIOT MPOU3BOACTBO U IKCIOPT HE TOIBKO IKOJIOTMUYECKH OMACHBIX, HO
Y 3aMpPEUIEHHBIX B PA3BUTHIX CTPAHAX CEJIbCKOXO3AMCTBEHHBIX TOBAPOB.

Tak, KOKa-Kojla 1 MaprapuH, npou3BoauMsie B I'epmanun u ['oitananu u no-
craBisieMble B CHI' 1 Boctounyro EBporty, B 001bII0M KOJTUYECTBE KOHCEPBUPOBA-
HBl PaKOOOPa3yIOUIUM 3MYJIbraTOpoM, 0003HAUYEHHBIM Ha yHakoOBKax cuMBojioMm E-
330. Orta npoayKuus 3anpenieHa sl peaau3aliy B CTpaHax - wieHax Opranuzaiuu
HKOHOMHUYECKOTO COTPYAHUYECTBA W PA3BUTHS. 3alpellieHbl i1 UCIOIb30BaHUS BO
MHOTHMX CTpaHax CJEeAyIollne KOHCEPBAHThI U MPOAYKThI, BHI3BIBAIOIINE OOJIE3HU.

E (100-182) — kpacutenu, yCHIMBAIOT WA BOCCTAHABIIMBAIOT IIBET MPOIYKTA;

E (200 - 299) — xoHCEpBaHTBHI, MOBBIMIAIOT CPOK XPAHCHUS MMPOYKTA; XUMHYe-
CKHE€ CTePWIIM3YIOIINE T00aBKH MPU CO3PEBAHUU BUH, J€3UH(DEKTAHTHI,
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E (300 - 399) — aHTHOKHCIUTENH, 3aIIUINAIOT OT OKUCIICHUS, OT IPOTOPAHUS U
MU3MEHEHHUS 1[BETa IPOYKTa;

E (400 - 499) — cTaOuau3aTopbl, COXPaHSAIOT 3aJaHHYI0 KOHCHCTEHIUIO MPO-
IyKTa. 3aryCTUTENU — MOBBIIIAIOT BA3KOCTh:

E (500 - 599) — sMmynbraTopsl, CO3al0T OJHOPOIHYIO CMECh HE CMEIINBACMbIX
¢a3: Hampumep, BoJia M Maclo;

E (600 - 699) — ycunurenu BKyca U apoMara;

E ( 700 - 800) — 3amacHoii 1uama3oH 0003HaAUYCHMIA;

E (900 - 999) — menoracuTenb, MpeaynpexaacT WIH CHHXKACT 0Opa30BaHUE
NIEHBI;

E 1000 u nanee — riasepoBarenu, MOJCIACTUTENN COKOB U KOHJIUTEPCKUX H3-
JEJHI; Pa3pbIXJIUTENH, NPENATCTBYIOIME 00pa30BaHUIO KOMKOB B caxape, COJIH, My-
KM, KpaxMase; peryJaTopbl KUCJIOTHOCTH U JIpyrue J00aBKH.

[To 'OCTy nonyckaercss Haauuue 3-4 MUILEBBIX J00ABOK, a JETIM /0 5 JIEeT
MPOJIYKTHI C COAEPKaHUEM IMUILEBBIX T00aBOK - 3aMPEILICHBI.

B coBpeMeHHBIX yCIOBUsAX 0€3 MUIIEBBIX 100aBOK 000NWTHUCH HEBO3MOKHO. U
BCE K€ CIEAYET BHUMATEIbHO CMOTPETh HA TO, YTO MBI ITOKYIIA€M B KAUECTBE MUIIH.
ITo crarucTuke, 3a rof KUTEIU MHOTUX CTPaH «ChEIAIOT» BMECTE C MUILEH HECKOIb-
ko kuyorpammoB [IJI. Ecnu panplie roBOpuiaM O 3arps3HEHUM BHELIHEW CPENbl, TO
cerlyac roBOpAT O 3arpsA3HCHHHM BHYTPEHHEW cpenpl opranu3Ma. CTOUT JIM 3TO JAe-
natb? Ha 3TOT BOnpoC Kaablii OTBETUT caM. MOKHO ITOKYIIaTb KPaCHBIE U JKEIITHIE
MaKapoHbl, PA3HOLIBETHBIE MEJIIBMEHU, a MOKHO TOTOBUT IHUIIY JIOMa W3 HATypajb-
HBIX MIPOJIYKTOB. Y Ka)0T0 YeJOBEKa €CTh MPaBo BLIOOpA.

Cnenyer 100aBUTh, UTO BO MHOTHX MPOAYKTAX MUTAHUS POCCHICKOTO MPOU3-
BOJICTBA KoJinuecTBO I1]/] 3HAaUMTENbHO MEHBIIE WK UX HET COBCEM IO CPABHEHUIO C
MPOAYKTaMHU U3 APYTUX CTPAH.

Heo6xonumo noMuuTh: «Paccyxkaenust 0e3 3HaHUM 0€CCMBICICHHBI, AEHCTBUS
0€3 3HaHMI - OMACHBI».

Cnenyer 100aBUTh, YTO BO MHOTHX MPOAYKTaX MUTAHUS POCCUMCKOTO MPOU3-
BOJICTBA KoJinuecTBO 11/l 3HAUYMTENbHO MEHBIIE WK UX HET COBCEM IO CPABHEHUIO C
MPOAYKTaMHU U3 APYTUX CTPAH.

YcnoBHbIE 0003HAYCHUS:

K — kaHuepores,

I1IT — BEI3BIBAET 3a00JI€BaHUs IICYCHU U ITOYEK,

KK — BbI3bIBaET 32001€BaHUS KETYJOUHO — KUIIEUHOTO TPAKTA,

A — annepreH,

3 | — ToBap 3anpelieH K peaqu3aiuy U O4YeHb ONaceH;

HII — BpI3bIBaET HapyILICHUS IUIIEBAPECHUS,

X — TOBap C NOBBIIIEHHBIM COJIEPKAHUEM XOJIECTEPUHA
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E (100-182) — kpacuteny, yCHIMBAIOT WJIM BOCCTAHABIIMBAIOT I[BET POAYKTA

E (200 - 299) — koHCepBaHTHI, OBBIIIAIOT CPOK XPAHEHHS MPOAYKTa; XUMHUYEC-
CKHE CTepUIIN3YIOIINEe JOOABKH P CO3PEBAHUM BUH, NE3WH(EKTAHTHI
E (300 - 399) — aHTHOKHCIIUTEIH, 3aIMINAIOT OT OKHCICHHUS, OT IIPOrOPKaHHUs

N M3MCHCHM IBCTA IIPOAYKTA

E (400 - 499) — cTabmiu3aTopbl, COXPaHAIOT 33JaHHYI0 KOHCHCTEHITUIO IPO-

AYKTa. BaFYCTI/ITCJ'H/I — INOBBIIMIAIOT BA3KOCTb

E (500 - 599) — sMmynbraTopsl, CO3al0T OJHOPOIHYIO CMECh HE CMEIINBACMbIX

¢a3: HarpuMep, BoJla M MacJIo;
E (600 - 699) — ycunurenu BKyca u apoMara

E ( 700 - 800) — 3amacHoii auamna3oH 0003HaUYeHUI

E (900 - 999) — meHoracuTenb, MpeIyNpexkaacT WIH CHUXKACT 0O0pa3oBaHUE

IICHBI

E 1000 u nanee — ria3zepoBaTenu, MOACIACTUTENN COKOB U KOHJIUTEPCKUX H3-

JEJHI; Pa3pbIXJIUTENH, NPENATCTBYIOME 00pa30BaHUIO KOMKOB B caxape, COJiu, My-

KM, KpaxmaJe; PeryasaTopbl KHCIOTHOCTH U JIPyTHUE T00aBKHU.
[To 'OCTy nonyckaercss Haiauuue 3-4 MUIIEBBIX J00aBOK, a JETIM JI0 5 JeT
MIPOAYKTHI C COJIEPKAHUEM IMUIIEBBIX I00aBOK - 3aIIPEICHBI.

E 103 K, 3!

E 102 3!, xxenteii1 kpacu-
TEeJb

E 105 K, 3!

E 106 3

E 110 onacen, opankeBbIi
KpPaCHUTEIb

E1113!

E 120 omacen

E 121 K,3!, nenoracurens
— BBI3BIBAET paK, Kpacu-
TEJIb LUTPYCOBBIM Kpac-
HBIN

E 122 kpacHblii KpacuUTEIb
E 123 ouenn omacel, K,
MEHOTaCUTEIb-BbI3bIBACT
pak, KpacuTeIb aMapaHT

E 124 onacen

E 125K, !

E 126 K, !

E 127 onacesn, !

E 200 pakooOGpa3zyromiuif,
COpOMHOBAs KMCJIOTA

E 202 wnatpuii naByyriie-
KHCJIIbI, KOHCEPBAHT
E210K

E 211 K, pakooGpa3yto-
Ui, HaTpus OeH30aT

E 212 pakoobpa3yrouiuii

E 213 K, pakooGpa3yto-
11005071

E214 K

E 215 K, pakooGpa3yto-
10005071

E 216 K, xpacurenp Koi-
0ac, pakooOpa3yromui

E 217 K, xpacurenp KoJi-
0ac, pakooOpa3yromui

E 221 XK, HIT

E 222 KK, HII

E 223 KK, HII

E 224 KK, HII

E 300 ackopObuHOBas Kuc-
J0Ta

E 311 A, cbinb

E 312 A, cwinip

E 313 A, cwiip

E 320 I XK, X, pako-
obOpa3yronui

E 321 III1,KK, X

E 322 III1, KK, nequtux
E 321 IIIT, KK, X

E 330 K, numeBas 1MMoH-
Hasl KUCJIOTa

E 338 I1I1, 2KK

E 339 I1I1, 2KK

E 399

E 340 III1, KK, HII

E 341 IIII, XK

E 400

E 422 rauuepun

E 407 I1I1, KK, HII

E 450 nupodocdar
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E 130 K, !

E 131 K, !, pakooOpa3zyto-
10007071

E 133 cunnii kpacurenb

E 141 nogo3putenbHbIil

E 142 K, pakoob6pa3yro-
1005071

E 150 - nono3putenbHbIii
E 152 K, !

E 171 IIII, momo3putenb-
HbIN

E 175 I1I1

E 173 III1

E 180 nono3putenbHbIit

E 181 3!

E 182

E 225 KK, HII

E 226 KK, HII

E 230 A, BpeneH mis Ko-
KU

E 231 A, BpeneH i Ko-
KU

E 232 A, BpeneH nns ko-
KA

E 238 BpeneH g Koxu

E 239 A

E 240 K, pakooGpa3syto-
TIIHH, dop-
Manpnernn — B Poccum

KOHCEPBAaHT,

HUKOTJIa HE MPUMEHSJICS B
MUIICBON MPOMBIILICHHO-
CTH

E 241 nono3putenbHbIi

E 250, 251 3ampelieHsl
MIpU TUIIEPTOHUU

E 260 ykcyc

E 299

HATpUS
E 470 III1, 2)KK

E 461 III1, KK, HIT
E 462 I1I1, XXK, HIIT
E 463 I1I1, XXK, HIIT

E 464 I111, )KK

E 465 I1I1, KK, HIIT

E 466 I1I1, XKK

E 467 K

E 468 HII

E 477 HII, nono3pureib-
HbIN

E 499

E 500 coma numieBas

E 621 rmoramar, ycunu-
TeJIb BKycCa

E 924 nenoracurens - BbI-
3bIBACT paK; MPHU OMpEe-
JICHHbIE  KOHIICHTPAIUSIX
BBI3BIBACT paspylieHue
BUTAMUHOB I'pymIsl B

E 951 noacactutens Ha
ocHoBe acmaptama (¢e-

HUJIAJIAHWH )

VY cnoBHBIE 0003HAUYECHUS:
K — kanuepores,

I1IT — BEI3BIBAET 3a00JIEBaHUS IICUYCHU U ITOYEK,

KK — BbI3bIBaET 3200JI€BaHUS KEITYJOUHO — KHIIIEYHOTO TPAKTA,

A — annepreH,

3 | — ToBap 3anpeleH K peain3aiiuy 1 OYeHb OMaceH;

HII — BeI3bIBaET HapyILICHUS IUIIEBAPECHUS,

X — TOBap C MOBBILIEHHBIM COJEPKAHUEM XOJIECTEPUHA

Bonpocs! 1 3a1aHus ISl CAMOCTOSITE/ILHOM Pad0OThHI CTY/IEHTOB:

1. JIoMUHaHTHBIN ajienb — 3TO:
a) mapa OJWHAKOBBIX MO MPOSIBIIE-

HHUIO T'CHOB;

0) OIMH U3 ABYX AJJICJIbHBIX [€HOB;

JPYToro:

B) TIEH, TMOJABJISIONMIUN JEHCTBHE

') TOAABJISIEMbIH T'€H.

2. Kakue rameTsl 00pa3yeT opraHusm ¢

resorunnoM BBCc:
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a) rametsl B,C,c;

0) rametsl BB u Cc;

B) rameTthl BC u Bc;

r) rametsl BBC u BBc?
3. YCKOpPEHHOE CTapEHHE KOXH Y CEIlb-
CKUX J>XUTEJICd IO CPaBHEHUIO C TIO-
POJCKUMM SIBIIIETCSI HPUMEPOM:

a) MOIu(UKAITMOHHOW M3MEHYHUBO-
CTH;

0) KOMOMHATUBHON M3MEHYMBOCTH;

B) MyTalui MOJi JCHCTBUEM YIIb-
TpapHUOJIETOBBIX JTyUeil;

I') XpOMOCOMHOU MyTaIluu.
4. Kakoe NOTOMCTBO IOJYYUTCS IIPU
CKPEIIMBAHUNA KOMOJIOM TOMO3UTOTHOM
KOPOBBI C pOTaThiM OBIKOM (T€H KOMO-
noctu B noMmunupyer):

a) Bce BB;

0) Bce BB;

B) 50% BB u 50% BB;

r) 75% BB u 25% BB?
5. V¥V uenoseka sonoyxocts (L) nomu-
HUPYET HaJ T€HOM HOPMAIBHO MpHXKa-
toiX yiue# (1), a ren Hepbokux (P) Bosoc
HaJl TeHOM pbIkHX (p) Bojoc. KakoB re-
HOTHII JIOTIOYXOT'O PBIKErO OTIA, €CIU B
Opake ¢ HEepbDKEW >KEHIIWHOW, HUMEro-
el HOpMaJlbHBIEC VI, Y HEro ObLIN
TOJIBKO JIOTIOYXHE HEPBLKUE JIETH:
a) LLpp; 6)LIPp; B)IIPP; r)LIpp?

6. BriOepuTe mpaBHIBHOE YTBEpPIKIEC-
HUE.

A. Tlox BnusiHHEM Pa3IMYHBIX (haK-
TOpPOB BHEIIHEW CPEeIbl TEHOTUIT 0CO0U
HE U3MEHSIETCSI.

b. Hacnenyercs e denorurn, a cro-
COOHOCTB K €0 MPOSIBICHUIO.
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B. IlpuobpeTeHHbIe B TEUEHUE JKU3-
HU MoAM(UKAIMK TEpelalTcs Io
HACJIE/ICTBY.

I'. Moaudukanuu He HOCAT NpPH-
CIIOCOOUTENBHOTO XapakTepa.

7. TnaBHBIM (PAKTOPOM OJOMAITHHBA-
HUSI PACTCHUH U KUBOTHBIX CIIYXKUT:

a) HCKyCCTBEHHBII 0TOOP;

0) eCTECTBEHHBINH O0TOOD;

B) IIPUPYYCHHUE;

r) Oecco3HaTeIbHbBIN 0TOOP.

8. [lomunonaus — 3T0 MyTalus:
a) TCHOMHas;
0) XpOMOCOMHas;
B) T€HHAsI pEIICCCUBHAS;
') FeHHas JOMUHAHTHasl.
9. O3umyro nmeHunty MupoHoBcKas -
808 BbIBEIL:
a) Il. JIykpsiHEeHKO;
06) B. Pemecno;
B) A. lllexypaus;
r) M. lBaHoB.
10. CkolBbKO TUIIOB FaMET J1acT 3UroTa
c renotunom AABBCC:
a) OUH,;
0) nBa,
B) TpH;
T) 4eThIpe.
11. B xakom ciry4yae npaBWIbHO MOKa-
3aHbI TaMEThI, 00Pa30BaAHHbBIC JBONHOM
rerepo3urotoit CcBa:

a) Cc, Bc, Bs, BC;

0) CB, Cs,Cc, BB;

B) CB,CB, cB, cB;

r) CB,cB?
12. C n3MeHeHHeM NOCIIeI0BaTEILHO-
ctu Hykieotuios JIHK cBs3ansr:

a) TeHHbIE MYTaIWH;

0) XpOMOCOMHBIEC My TAIlNH;



B) TCHOMHBIC MYyTaIllH;
I') BCE BUJbI MyTalU.
13. IIpu ckpemmBaHuy JIBYX BBICOKO-
pociibix (C) pacTeHuit ObLIO MOTYYEHO
25% cemsiH, 13 KOTOPBIX BBIPOCIIH
HU3KOpOCIble pacTeHHs. KakoBbI reHO-
THIBI HU3KOPOCJIBIX PACTECHUM:
a) Bce CC;
0) Bce CC;
B) Bce Cc;
r) 50% Cc u 50% CC?
14. KakoBa BEpOSTHOCTb POKICHUS
roJiyoorjiazoro (a) CBETIOBOJIOCOTO (B)
pebeHka ot Opaka roiay0o0ria3oro Tem-
HoBoJjiocoro (B) otma u xapermnazoi (A)
CBETJIOBOJIOCOM MaTepH, Fr€TEPO3UTOT-
HBIX I10 IOMUHAHTHBIM TIPU3HAKAM:
a) 25%;
0) 75%;
B) 12,5%;
r) 50%?
15. Beibepure npaBuiIbHbIE YTBEPAKIE-
HUAL
A. Bce myTanuu BpeHbI JJ1s opra-
HU3MA.

b. B onpeneneHHbIX yCIOBUAX Cpe-
JIbl HEKOTOPBIE MYTallMU MOTYT OKa-
3aThCS MOJIE3HBIMH.

B. XpomocoMHbIE MyTallMu PUBO-
JAT K HAPYIIEHHUIO CUHTE3a OJTHOU M3
AMUHOKHUCJIIOT B O€JIKE.

I'. Tonpko TOMUHAHTHBIE MyTaIlUU
OKa3bIBAIOTCS MOJIC3HBIMU.

16. ITpu BbIBEACHUM HOBOM MOPOIBI
KUBOTHBIX OCHOBHBIM METOAOM KOH-
TPOJIsL JOJIKEH OBITH:

a) METOJ UCIIBITaHUS 110 TOTOM-
CTBY;

0) oTnaneHHasi THOpUIU3aIus;

B) HHOpHUUHT (OJIU3KOPOACTBEH-
HOE CKPEILIUBAHHUE).
17. Tputukaie — 310 THOPUL:

a) pKU U STUYMEHS;

0) IIIIEHMITHI ¥ OBCA;

B) P’KU U TUMEHS;

T') P, SYMEHsI, OBCa.
18. HoBble copTa MoCOTHEYHNKA BbI-
BEIL:

a) B. H. MamoHTOB;

6) U. B. Muuypus;

B) B. C. IlycToBoiir;

r) T. 1. JIsicenxko.

Paszgea 4. IIpoucxokaeHue U pa3BuTHE KU3HU HA 3eMmuie.
JBOJIOLIMOHHOE YYeHHE

IIpakTuyeckoe 3aHsATHE
Tema: Onucanue ocodeil 0IHOTO BUAA 10 MOP(POJIOTHIECKOMY KPUTEPHIO.

[enb pabOTHI:

UCIOJIb3YsI MOP(OJIOTUUECKUI KpUTEpUH, ONpEeAeUTh Ha3BaHUs BUIOB pacTe-

HU, OTHOCSIIUXCSL K OJTHOMY CEMEUCTRBY.

O6opynoBanue: repbapHbIE WK KUBBIE 00pa3Ilbl pACTEHU OJHOTO BUA.

Xon paboTHI:
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Paccmotpute mpenoxeHHsle 00pasubl. Omnpenenure Mpu MOMOIIM y4eOHHKA
0O0TaHUKH, K KAKOMY CEMEHCTBY OHU OTHOCsTCS. Kakue yepThl CTpoeHus MO3BOJSIOT
OTHECTH UX K OJTHOMY CEMEHCTBY?

[Tonb3ysich KapTOUKOM-OMPeACIUTEIIEM, ONIPEACIIUTE Ha3BaHUS BUJIOB PACTECHUMH,
MPEJIOKEHHBIX JIJIsI paOOTHI.

3anonnute Tabauny: Hazpanue cemeiicTBa U o0UIMe NpU3HAKKA CEMENCTBA

No pacrenus

[Ipu3naku Buga

Hassanue Bunia

[lepBoe pactenue

Bropoe pactenue

Cnhenaiite BBIBOJ O JOCTOMHCTBE U HEAOCTAaTKaX MOP(OIOTUUECKOTO KPUTEPHS
B OTIpEJICIICHUH BU/IA.

OO6paTuTe BHUMaHUE Ha KPUTEPUU OLICHKHU J1aOOpaTOpHOU pabOThl — HaOIIOE-
HUS; U COCTaBJICHUS CPAaBHUTEIILHOM TaOJIHIIbI.

JlaiiTe onpesesnieHne TEpMUHAM — SBOJIIOLIMS, BU.

[lepeuncnure OCHOBHbIE KPUTEPUU BHUJIA U JAUTE UM KPATKYIO XapaKTEPUCTHKY.

IIpakTHyeckoe 3aHsATHE
Tema: Ilpucnocod/ieHue OPraHu3MoOB K Pa3sHbIM CpeAaM 00UTaHUS
(K BOJHOM, HA3€MHO-BO31YIIIHOM, IOYBEHHOM)

[ens paboThI:

o0ecreunTh YCBOCHHUE TTOHATHSI MOP(OIOTHYECKOTO KPUTEPUS BUJIA, 3aKPETHTh
YMEHHE COCTaBIISATh ONMKUCATENBHYIO XapaKTEPUCTUKY PACTEHHI, HAYUYNUTHCS BBISABIISATH
YepThl MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHUS U yCTaHABJIMBAThH €€ OT-
HOCHUTEJIBHBIN XapakTep.

O6opynoBaHue:

1. MndopmanioOHHbIE UICTOYHUKH

2. J)KuBbIe pacTeHus WK TepOapHble MaTepralbl pACTCHUN Pa3HbIX BUJIOB, KOM-
HATHBIE PACTEHUS, YyUesa WM PUCYHKH )KUBOTHBIX PAa3JIMYHBIX MECT OOUTAHUSI.

Xon paboTHI:

3aganue:

1. PaccmoTpute pacTeHuss ABYX BHJIOB, 3alUIIUTE WX Ha3BaHUS, COCTaBbTE
MOP(OJIOTUUECKYI0 XapaKTePUCTUKY PACTCHUN KaXKJIO0ro BHAA, T. €. OMMIIUTE OCO-
OCHHOCTH WX BHEIIHETO CTPOCHHS (OCOOCHHOCTH JINCThEB, CTEOJICH, KOPHEH, 1IBET-
KOB, TIJIOZOB).

2. CpaBHUTE pacTeHUs ABYX BUJIOB, BBISIBUTE YEPTHI CXOJCTBA U pazinuuus. Uem
OOBSCHSIFOTCSI CXOJICTBA (pa3inuuusi) pacTeHU?
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3. Ompenenure cpeny OOWTAaHHS PACTEHUS WA KUBOTHOTO, MPEIJIOKEHHOTO

BaM JJId UCCIICOOBaHHA. BrisiBuTe YCPThI €T0 HpI/ICHOCO6JI€HHOCTI/I K Cpeac oOuTaHHUS.

Bp1siBUTE OTHOCHTEIBHBIN XapaKkTep HpI/ICHOCO6JI€HHOCTI/I. HOJ'Iy‘-ICHHI)Ie JaHHBIC 3a-

HCCHUTC B Ta6J'II/IIly: «HpI/ICHOCO6JI€HHOCTI> OpraHu3MoB U €€ OTHOCUTEIBbHOCTD.

Tabauna Nel IIpucnocoO0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTD

HazBanune
BUIA

Cpena
oOuTaHus

Yeptol
MIPUCIIOCOOJICHHOCTH K
cpene oOuTaHUs

B uéwm BbeIpaxkaercs
OTHOCHUTENBHOCTh
MPUCTIOCOOJIEHHOCTH

4. N3yuuB Bce MPeI0KEHHBIC OPTraHW3MBbI U 3aIl0JTHUB Ta0JIUITY, HA OCHOBAHUHU
3HAHUW O JIBIKYIIUX CHUJIAX SBOJIIOIUU OOBSICHUTE MEXAaHW3M BO3HUKHOBEHUS IPH-
CIOCOOJIEHUH U 3aITUIINTE OOIINIl BEIBO/I.

Bonpocsi:

1. Yto Takoe BUA?

2. Kpurepuu Buga?
3. B uem 3akitoyaeTcsi OTHOCUTEILHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB?
4. KakoB MexaHU3M 00pa30BaHus MPUCTIOCOOTCHUIT?
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ThIYUHKM MecTtuk

CouyseTtve KuUCTb MNnog cTpy4oK
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anren

Aoxaeeoi YepBb U ero ABMKeHKe
B novse.

Pucynok Ne2. [Ipucnoco6ieHust OpraHu3MoB.
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Bomnpocel 1 3a1aHust 17151 CAMOCTOSITE/IbHOI padoThI CTYIEHTOB

1. JBmxkyiied Cuiold SBOJIOIUU TIO
Jlamapky siBisieTcs:

a) bor;

0) ecTeCTBEHHbIE 3aKOHBI MPHUPO-
ABbL;

B) CTpEMJICHUE OPTraHU3MOB K CO-
BEPIICHCTRY;

') €CTECTBEHHBIA OTOOP.

2. 'oMONOTMYHBIMU OpraHaMH CYUTA-
I0TCS:

a) »kaOphl paKa U JIETKUE KOIIKU;
0) x000T CJIOHA U pyKa YEJIOBEKa,;
B) JIacTa KUTa M pyKa 00C3bsHEI;

r) KppUIO 0ab0OYKH M KPBUIO NTH-
IBL.

3. [IpuunHOii 00pa3oBaHUs HOBBIX BH-
noB. [1o JlapBuny, siBisercs:

a) 0opn0a 3a CyIIECTBOBAHNUE;

0) MOCTENEHHOE PACXOXKICHUE B
npU3HaKax y 0coOeid 0JTHOTO BUJIA;

B) HEOIPAaHUYEHHOE PA3MHOKEHHUE;

I') HETIOCPEICTBEHHOE BIUSHUE
YCIOBUU CPENBI.

4. JlaTen - xeaHa 1 MaJiblil NECTPBIN
JATEN — YYAaCTHUKU OOpHOBI 3a CyIIe-
CTBOBaHUE:

a) BHYTPUBUJIOBOM;
0) MEXXBHJIOBOM;
B) C YCIIOBUSIMU CPEbL;

I') BCEX Pa3HOBUHOCTEMN 3TOM
OOpBLOBI.
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5. DBOJIIOLIMOHHBIE IPE0OPA3ZOBAHUS
OpPraHU3MOB MPOUCXOIAT HA OCHOBE:

a) MyTalui;

0) MouduKaIii;

B) CTPEMJIEHHSI K COBEPILIEHCTBY;
I') YOPaKHEHHSI OPTaHOB.

6. IPUMEPOM MOKPOBUTEIHCTBECHHOM
OKPACKH SIBIIACTCS:

a) CXOACTBO (POPMBI 1 OKPACKH Te-
Ja C OKPYKaIOUUMHU MPEIMETAMU;

0) mopakaHue MEeHee 3aIlUIICH-
HOTO BH/Ia 00JIee 3alUIICHHOMY;

B) 4CpCAOBAHHC CBCTJIBIX U TCMHBIX
ITOJIOC Ha TCJIC THUTPaA.

7. IlpuMep nanoasanTanuu:

a) mpeBpaleHre JTUCThEB KaKTyCa B
KOJIIOUKH;

0) yTpara opraHoB KpoBooOpaiiie-
HUSl Y IUIOCKUX YEPBEU;

B) BO3HUKHOBEHHE TETLIOKPOBHO-
CTH,;

I') BO3BHUKHOBEHUE YENIIOCTEN Y
pHIO.

8. Teoputo sBomronmu Jlamapka He
IPU3HAIOT TOCTATOYHO OOOCHOBAHOHOM
OTOMY YTO:

a) Jlamapk He mnpu3HaBan cye-
CTBOBAaHHS HM3MCHUMBOCTH M HaCJE.-
CTBEHHOCTH;

0) B ee OCHOBE JIGKUT HEBEpHas
U/iest ICTOPUIECKOTO Pa3BUTHUS;

B) OHA HE MOATBEpXKAaeTcs (akra-
MU;
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I') BCE MEPEUYUCIIEHHOE BEPHO.

9. PemaromuM 3MOpPHOJIIOTHYECKUM
J0KAa3aTEIbCTBOM HBOJIIOLIMU SBIIAETCA
CXOZCTBO:

a) TpPOLIECCOB JENIEHUS KIETOK Yy
BCEX OPTraHU3MOB;

0) B CTPOCHUHU CKEJIETOB MJICKOIIH-
TAIOIIHUX PA3HBIX OTPSIOB;

B) paHHHX CTaJUN pa3BUTHUS 3apO-
JbIIIEH pa3HbIX KJIACCOB.

I') pa3BUTHEM BCEX OPTraHU3MOB M3
OJTHOM KJIETKHU.

10. EcrectBeHHBIM OTOOpPOM Ha3bIBa-
eTCsL:

a) 6opb0a 3a CylleCTBOBAHUE;

0) BBDKMBAHME U PA3MHOXKEHUE
CHJILHEHIIIX 0COOCH;

B) BBDKHBAaHHE U Pa3MHOKCHHE
HanboJIee MPUCIOCOOJIEHHBIX 0CO0eH;

') BCE NIEPEUUCIICHHOE.

11. MUHUMAJIEHON DBOJIFOLIUOHHOU
€IUHUIIEN SABIISIETCA:

a) 0coOb;
0) BU;
B) TIOIYJISIIUS;
') pa3HOBUIHOCTD
12. bopsba 3a cyniecTBOBaHUE — 3TO:
a) IpUYMHA BOJIIOLINY;
0) pe3ynbTaT SBOJIOIHH;

B) OJHO W3 HAaNpaBJIECHUN 3BOJIO-
uu,

') IBUXKYIIAsi CUjia BOJIFOIIUH.
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13. YcToiuMBOCTS K si1aM y TapaKaHOB
— 3TO CIIEACTBUE:

a) ABUXKYIIETO 0TOOPA;
0) cTaOMIM3UPYIOIIETO 0TOOPA;

B) HampaBJICHHON HACJEICTBEHHOM
U3MEHYUBOCTH;

F) HCCOBCPIICHCTBA S O0B.

14. TIpumepom apomopdo3a MOKHO
CUUTATh:

a) yTpaTy WIEPCTHOrO IOKpPOBa
CJIOHAMU;

0) MOSABIEHHE SUL MPECMBIKAIO-
IIUXCSI U UX TOCIEOYIOIIee pa3BUTUE
Ha CylIE;

B) Y/UIMHEHUE KOHEUYHOCTEH JIola-
AU,

F) BO3HHMKHOBCHHUC XBOCTa IIaBJIM-
Ha.

15. OkoHYaTEIBLHO OIMPOBEPT TEOPHIO
CaMO03apOXKAECHUS OPTaHU3MOB:

a) JIunnei;
0) Jlamapk;
B) /lapBuH;
r) [Tactep.

16. Hanbonee BaXXHBIM C TOYKU 3PEHUS
«BO3HHKHOBEHHSI JKU3HH» CBOWCTBOM
OpPraHMYECKUX MOJIEKYJ 0Ka3aJoCh UX:

a) CIOCOOHOCTh K pa3HOOOpa3HBIM
XUMUYCCKUM PECaKIIHsIM;

0) CIOCOOHOCTh K CaMOOpraHH3a-
MU ¥ BOCTIPOU3BEACHUIO;

B) CJI0)KHOCTBH CTPOCHMUSI;

r) (hoTonm3 BOMBIL.



17. K apomopdo3zam, conmpoBOKAar0-
IIMM BBIXOJ Ha CYIIy pacTeHUM, OTHO-
CUTCS TIOSIBJICHUE:

a) xjaopoduiia;

0) MHOTOKJIETOYHOCTH;
B) IIPOBOIAIICH TKAHU;
I') IIBETKOB.

F) HaJIN4u€ IO3BOHOYHUKA.

20. OmHuM w©3 BaXXHEUIIUX DTAIIOB
BO3HUKHOBEHHUS >KHU3HU MOXKHO CYHU-
TaTh:

a) MOsIBJICHHE aMUHOKHUCIIOT;
0) MOsIBJIEHUE YTJIEBOOB;

B) TOSIBJICHHE HYKJICHMHOBBIX KHC-
JIOT;

F) ITOABJICHHUC JIMITUIOB.

Pa3zpgea S. IIpoucxokaeHue yejioBexa.

HpaKTH‘IeCKOC 3aHATHC
Tema: AHaJIM3 U OLIEHKA PA3JINYIHBIX 'MIIOTE3 MPOUCXOKACHUEC dKU3HU
H 9e¢JI0BEKa

Ienb paGOTHI:

Hayuuthb cTyZIeHTOB JieniaTh CPAaBHUTEIbHBINA aHATU3 TEKCTA U BECTH JIUAJIOT.
O6opynoBanue: y4eOHUKN Pa3IM4HbIX aBTOPOB, TETPA/lh, PyUKa.

Xona paboThl:

HpO‘-IPIT&I?ITC MaTcpuall 110 3aIIaHHOﬁ TEMATUKH. 3alUIIATE OCHOBHBIC MOMEHTBI

KaXXJIOU TUIIOTE3EI.
Odopmrenue:

HasBaHue remnotussl Wiin
TEOpUU

CymHocTb

Hama rpymnna gymaer, 4to

1. 'unoresa-
CaM03apOKIECHUE KU3HU

2. 'nnioresa-
CTallMOHAPHOTO
COCTOSIHHUA.

3. I'unore3a naHcrepMUH.
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4. XuMuyeckas TUnoresa.

5. 'nnioresa-
KpealmoHu3Ma

HpI/IMC‘IaHI/Ie: IICpBad KOJIOHKA HC 3aIIOJIHCHA, a ABJISICTCA CIIPABOYHBIM MATCPH-

aJIOM.

Bonpocsl 1 3aaHus 1jisl caMOCTOSITEILHOM PaboThI CTY/I€HTOB

1. OkxoHYaTENbHO OMPOBEPT TEOPHIO
CaMO3apOXKIACHUS] OPTaHU3MOB:

a) Jlunnei;
0) Jlamapxk;

B) /lapBuH;
r) [Tactep.
2. HaubOonee BaXHBIM C TOYKH 3pPEHUS

«BO3HMKHOBEHHS JKHU3HW» CBONCTBOM
OPraHUYCCKUX MOJICKYJI OKa3aJ0Ch HUX:

a) CIOCOOHOCTh K pazHOOOpa3HbIM
XUMUYCCKUM PEaKITHSM;

0) CIOCOOHOCTh K CaMOOpTraHu3a-
MY ¥ BOCTIPOU3BEACHUIO;

B) CJI0)KHOCTb CTPOCHHS;
r) poTonm3 BoabI.

3. O npUHALJIEKHOCTH YEIOBEKA K
Kj1accy MUIICKONUTAIOMNX CBHUACTENb-
CTBYET:

a) IPsIMOXOK/ICHHUE;

0) BCKapMJIMBaHUE JCTCHBIIICH

MOJIOKOM;

B) HaJM4YMe ABYX KPYIOB KpOBO-
oOpareHus;
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F) HaJIN49uC II03BOHOYHHUKA.

4, HaCTep JOKa3aJl HCBO3MOXHOCTb
CaMO3apOXKICHUA OPTaHU3MOB!

a) B TE€UEHUE BCEU UCTOPUU 3EM-
;

0) B COBPEMEHHYIO AIIOXY;

B) IyTE€M 3aHECEHUS KU3HU (CTIOp,
CeMSsH) U3 KOCMOCa;

T') BOJIFOIMOHHBIM ITyTEM.

5. Mopdonoruueckass 0COOCHHOCTb,
MIO3BOJIMBITIAS TIOSIBUTHCS TIEPBBIM 3€M-
HOBOJIHBIM, - 3TO BO3HUKHOBCHHE:

a) cepana;
0) JIerKuX;
B) IMapHBIX KOHEUYHOCTEN;
T') KJIOAKH.

6. BO3HHKHOBEHHE TPSMOXOKICHUS Y
YeJIOBEKA IPUBEIIO K:

a) YBEIWYEHUIO CKOPOCTH IIepe-
JBHKCHUS,

0) OCIIOKHEHHUIO IETOPOXKICHUS;

B) YJIYYIIEHUIO KPOBOOOpAIICHHUS
HIDKHUX KOHCUYHOCTEH;

r) Oojsee MHTEHCUBHOMY OOMEHY
BEIIIECTB.




Pa3zgea 6. OCHOBBI DKOJIOTHH

IIpakTUyeckoe 3aHsATHE
Tema: Onucanue aHTPONOTeHHBIX U3MEHEHHUI B €CTECTBEHHbIX IPUPOIHBIX
Janamagrax cBoeid MECTHOCTH

[enb pabOTHI:

3akperyicHre 3HaHWH O CTPOCHWH, CBOMCTBAX M YCTOWYMBOCTH MPUPOIHBIX U
aHTPOTIOTEHHBIX AKOocHCcTeM. OmpenenuTh OCHOBHBIE SKOJOTHYECKHE HW3MEHEHUS
IPUPOJIBI CBOCH MECTHOCTH, COCTaBUTH MPOTHO3 BO3MOKHOTO COCTOSIHHSI OKPYIKaro-
Ieii cpenbl B OyayIieM.

O6opynoBanue:

1. NaopMaimoHHbIC UCTOYHUKH .

2. CXeMbl U pUCYHKH.

3. @otorpadun U BUACOMATEPHANIBI MPUPOJHBIX M HUCKYCCTBEHHBIX IKOCH-
CTEM.

Xoxa paboThl:

3amaHue:

1. BeiOepute onpeeéHHYI0 TEPPUTOPHIO B CBOEH MECTHOCTH M OLIEHUTE KO-
JIOTUYECKOE COCTOSTHUE MPUPOBI IO IPUMEPHOMY IUIAHY:

1) HasBanue I'eorpaduueckoe moyoxeHue.

2) OO611ast xapaKTepUCTHKA MPUPOHBIX YCIOBUH.

3) OnpenenuTs BIUSHUE TPUPOIHBIX YCIOBUM CBOEH MECTHOCTH HA MaTe-
pHUANIbHYI0, KYJIBTYPHYIO U IyXOBHYIO KHU3Hb HACEIICHMUS.

4) YcTraHoBUTE 0COOCHHOCTH MEXIY B3aUMOJICUCTBUEM OOIIECTBA U MPHU-
POJIBIL.

5) OxapakTepu3yiTe OCHOBHBIE HAMPABICHHS XO3SIMCTBEHHOTO UCIIOb30-
BaHUSI TEPPUTOPUH.

6) BoisiBUTE (paKTOPHI aHTPOIIOT€HHOT'O BO3/AEUCTBUS.

2. OnummTe SKOHOMUYECKOE TOJI0KEHNE, TPOAHATM3UPYHTE TPUIHHBI, OTTUIITH-
T€ U3MEHEHHUs, U 000CHYWTE HepalloHaIbHOE MPUPOAONOIB30BaHNEe HA JaHHON Tep-
PUTOPUHU.

3. CocTaBbTe MPOTHO3 BO3MOXXHOTO COCTOSIHUSI MPHUPOJBI CBOEH MECTHOCTH,
ceJaB BBIBOJI IO HEOOXOIMMOCTH PAIIMOHATIFHOTO UCIOJb30BAHUS JAHHOTO PETHU-
OHa.

4. CpaBHuTe gaHHbIC HA (oTOrpadusix IKOCUCTEMBI U 3aMOJTHUTE TaOIUILY

XapakTepucTUKa IIpupoaHas skocucreMa Arposkocucrema

Pa3noobpasue BuI0B

Hanuuue tpopuyeckux
YPOBHENU

Kak noanepxuaercs
YCTOWYHMBOCTH CUCTEMBI

6. CocTaBbTe MpUMEPHI MUIIEBHIX IENEH s JaHHBIX YKOCUCTEM.
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Bonpocsr:

1. Yto Takoe sxocucteMa? ArporeHos?

2. UeM ompeaensieTcsi yCTOMYMBOCTb SKOCUCTEMBI?

3.B 4yem nposBisieTcsl aHTPOIIOTEHHOE BO3/ICMCTBUE HA SKOCUCTEMBI?

4. Yrto Takoe numiessle nenu? Kakue BUabI MUAIIEBHIX €€l BaM U3BESCTHBI?

5. Packpoiite CyITHOCTh MOHATHIA: «ITPOTYLICHThDY, «KOHCYMEHTBD, «PEIYLIEHTHD).

IIpakTH4Yeckoe 3aHsATHE
Tema: CpaBHUTe/IbHOE ONIMCAHUE OHOM M3 €CTECTBEHHBIX NPUPOIHBIX
cucTeM (Hampumep, Jieca) i Kakoii-HMOyAb arpo3KoCHCTeMbl
(HampuMep, NIIEHUYHOTO TOJIs1)

[enb paboOTHI:

3aKperuIeHne 3HaHUH O CTPOCHUH, CBOMCTBAX M YCTOMYMBOCTH MPHUPOIHBIX U
AHTPOTIOTCHHBIX YKOCUCTEM.

O6opynoBaHue:

dororpaduu u BugcOMaTepUaibl (IPOAODKUTEIHLHOCTD 2-3 MUH.) PUPOIHBIX
HCKYCCTBEHHBIX SKOCHUCTEM.

Xoxa paboThl:

CpaBHUTE JTaHHBIE SKOCUCTEMBI U 3aII0JHUTE TAaOIUILY.

Odopmrenue:

XapakTepuCTHUKa [Ipuponnas 3xocucrema Arposkocucrema

Pa3noobOpasue BUI0B.

Hamuune  tpoduueckux
YPOBHEMU

Kak MOAAEPKUBACTCA
YCTOMYMBOCTH CHUCTEMBI

IIpakTuyeckoe 3aHsATHE
Tema: Onucanne U NPaKTUYECKOE CO3JaHUE HCKYCCTBEHHOI IKOCHCTEMbI

[enb paboOTHI:

3akpenuTh yMEHUs HAXOJUTh U MOAOMPATh HEOOXOIUMbIE TPYIIBI OPraHU3MOB
JUTSL TIO/IJIEpKaHUsI paBHOBECHSI B DKOCHUCTEMaX.

O6opynoBaHue:

Y4EOHUKH M0 OOTaHUKE, OMOJIOTMH, 300JIOTHU. DKOJIOTHYECKUE KyOUKH.

Xoxa paboThl:

1. TlomyuuTs HEOOXOAMMBIE YCIOBHS CPEIbl MyTEM CIYYailHOTO BBIMAICHUS
skosorudeckux Kyonkos (Temmeparypa, BIaXXHOCTh, CBET).

2. Tlonyunth myTéM BBIOOpA W3 MPEUIOKEHHBIX BAPUAHTOB ILJIOMIAh TEPPUTO-
pHUM JAHHOW SKOCHUCTEMBI.

3. OmpenenuTs KOMIOHEHTHI 3KOCHCTEMBI (MPOIYIEHTH, KOHCYMEHTBI, Jie-
CTPYKTODBI).

4. PaccuuTaTh YHMCJIEHHOCTh JAHHBIX KOMIIOHEHTOB COIJIACHO IOJYyYE€HHOM
TJIOIIAAN U MacChl OPraHU3MOB.

Odopmnenue: [lnakar, cxema, MOJEIb U T. 1.
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IIpakTHyeckoe 3aHATHE
Tema: U3yyenue npucnoco0IeHHOCTH OPraHU3MOB K cpefe 00uTaHM.
Bapuant Nel

[enb paboOTHI:

N3yunth npucnocoOIeHHOCTh OPraHU3MOB K cpesie ooutanus. Hayuntbces ana-
JM3UPOBATh U CPAaBHUBATD.

O6opynoBanue:
1) yueOnuk C.I'. MamonToB, B.b. 3axapos (c. 236-237),
2) TETpajb, pydka, IOCTON KapaHall, JUHEHKa,
3) repOapuu, KaOMHETHBIE PaCTEHUS,
4) CTIPaBOYHHKH,
5) KaOMHETHBIC PACTCHHSI.
Xoxa paboThl:

1. Ucnionw3yst MmaTepraibl yueOHUKA U JOTIOJHUTENBHYIO IUTEPATYPy, a TAKKE
repOapuu, KAOMHETHBIC PACTECHUS WM PUCYHKH 3aIIOJTHU TaOIuUILy.

CpaBHuTeIbHAS XapaKTEPUCTUKA MPUCTIOCOOICHUS OPTaHU3MOB K Cpejie
OOUTAHUS:

OO0BeKT [Tpusnaku YcaoBus [Ipoucxoxaenue
V3y4CHUS MPUCIIOCOOJICHHOCTH oOuTaHus TIPU3HAKA

2. Cnenait BBIBOJI O MPOJIEIaHHOM padboTe
Bapuant Ne 2

[ens paboThI:

HayuuTbhcs aHanm3npoBaTh, CpaBHUBATh. BRISBIATE IpUCTIOCOOICHUS Y Opra-
HU3MOB. OOBSCHUTD UX OTHOCUTEIBHBIA XapaKTep U MPUIMHBI BOSHUKHOBEHUH TIPU-
CITOCOOJICHHS.

O6opynoBaHue:
1) OIMCaHKMEe CTPOEHUS U KU3HEAEITEIBHOCTH KPOTa,
2) KOJIJIEKIIASI HACEKOMBIX,
3) OIMCAHKME CTPOEHUS U KU3HEAEITETHbHOCTH HACEKOMBIX,
4) pyuKa, IOCTOM KapaHJalll, JIMHEHKa,
5) repoapuu,
6) CIPaBOYHHKH,
7) KaOWHETHBIC PACTECHUSI.
Xon paboTHI:

1. BoisiBUTE ¥ 3aNMIINTE NPUCTIOCOOJIEHUS K )KU3HU B TIOYBE Y KpOTa:
a) B popme Tena;

0) 0COOEHHOCTH BHEUTHETO CTPOCHUU;

B) B 00pa3e KU3HHU.
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2. O0bsicHHTE, B YEM COCTOUT OTHOCUTEIBHBINA XapaKTep 3TUX MPUCTOCOOIEHU
(Ha OTHOM MIpUMEDE).

3. PaccMoTpu HacekoMbIX. OnpeaenuTe TUIT OKPACKU HACEKOMBIX.

4. CocTaBbTe U 3aIMOJIHUTE TAOJHILY, BKIIOUAIOIIYIO0 KOJIOHKU: Ha3BaHUE Hace-
KOMOTO, cpe/ila 0OUTaHUs, TUIl OKPACKU, OMOJIOTUYECKOE 3HAYEHNE OKPACKHU.

5. Caenaiite BBIBOJ O MPOJCIaHHOMN padoTe.

B pesynbTaTe npoBeneHus 1ad0opaTopHOil pabOThl CTYIEHT JOJIKEH HAYYUThCS
Ha OCHOBE 3HAHUU ABMKYILIUX CHJI 3BOJIOUUU OOBICHUTH IPUUMHBI MHOT000pa3us
BHJIOB ’KUBBIX OPraHU3MOB M X IPUCHOCOOJIEHHOCTD K YCIOBHSIM OKpPYKaIOLIEH,
Cpelibl, PACKPBITh OTHOCUTEIBHBIA XapaKTEP LEIeCO00Pa3HOCTH; OOBIACHUTD, YTO HU3-
MEHEHHE F€HETUKHU MONYJISLIHUH €CTh MPEANOCHUIKA IBOJIFOIIMOHHOIO MPOLEecca

IIpakTUyeckoe 3aHATHE
Tema: Pemienue 3K0J10rH4ecKux 3aaau

Ienb paGOTHI:

3akpenuTh 3HAHUSL O TOM, YTO PHEPrus, 3aKIOUYEHHAs B MULIE, EPENACTCA OT
MIEPBOHAYAIILHOTO MCTOYHHMKA 4Yepe3 Psif OPTraHW3MOB, YTO TAaKOW psAJl OPraHU3MOB
Ha3bIBACTCSI IEMbIO MUTAHUSI COOOIIECTBA, a KaXK10€ 3B€HO JAHHOM 11enH — Tpoduye-
CKHM YpOBHEM.

Xoxa paboTsl:

3apauya (PazOuparoT BMecTe ¢ npenojiaBateneM) Ha ocHoBaHuUM MpaBuia 3KO-
JIOTUYECKON MUPaMUbl OMPEETUTE, CKOJIBKO HYXXHO IUIAHKTOHA, YTO Obl B MOpeE
BbIpOC 0JIMH Aenb(huH Maccoi 300 Kr, eciu 1enb NTUTaHUsI UMEET BUJI: IUNIAHKTOH, He-
XUIIHBIE PIOBI, XUIIHBIE PBIOBL, JEIb(PUH.

Pewenue:

HenbpuH, NUTasCh XUIIHBIMU PHIOAMH, HAKOMHII B CBOEM Teje Toibko 10% oT
00111ei Macchl MUIIIH, 3Hast, 4TO OH BecUT 300 KT, COCTaBUM IIPOIIOPIIHIO.

300xr — 10%,

X —100%.

Haiinem uwemy paBen X. X=3000 kr. (XuimHble pbIObI) ITOT BEC COCTABIISIET
TosibkO 10% OT Macchl HEXMIHBIX PBIO, KOTOPOW OHM MUTaIMCh. CHOBa COCTAaBUM

MIPOITOPIIHIO
3000kr — 10%
X —100%

X=30 000 kr(macca HEXUIIHBIX PHIO)

CKOJIBKO K€ MM TIPHUIILIOCH ChECTh IUIAHKTOHA, JUISI TOTO YTOOBI UMETh TaKOM
Bec? CocTaBuUM MPOMOPLHIO

30 000kr.- 10%

X =100%

X =300 000kr

Otser: J[lns Toro uto Obl BeIpoc nenbhuH maccoit 300 kr. Heooxomumo 300
0O0OKT ry1aHKTOHA
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3anauu

1. Ha ocHOBaHMM mpaBuia 3KOJOTMYECKOW MUPaMUAbI ONPENEIIUTE, CKOJIBKO
HY>KHO 3€pHa, 4YTOOBI B JIECY BBHIPOC OJIMH (PUIMH Maccoi 3.5 KT, €Ciu Lelb MUTaHUs
UMEET BHUJI: 36pHO 3JIaKOB -> MBIIIb -> MOJIEBKA -> XOpeK -> (DUIIMH.

2.Ha ocHOBaHUU MpaBuia 3KOJIOTHYECKON TUPAMUIbI OMPEAECIUTE, CKOJIIBKO Op-
JIOB MOJKET BbIpacTu npu Hanuuuu 100 T 351aKOBBIX PaCTEHUM, €CJIH LEMb MATAHUS
HMeEET BUM: 3JIaKHU -> KY3HCUUKU-> JIITYIIKU-> 3MCU-> OpEIl.

3.Ha ocHOBaHMM npaBuIa 3KOJIOTHUYECKOW MTUPAMUIBI OMPEICIIUTE, CKOJIBKO Op-
JIOB MOXeT BbIpacT npu Hamuuu 100 T 37aKOBBIX PACTEHUW, €CIU LENb MUTAHUS
MMECT BHU: 3JIaKH -> KYy3HCUHKH-> HACCKOMOSAHbIC ITHUIIbI-> OPEII.

4. Kakue U3 nepeurcICeHHbIX OPraHu3MOB SKOCUCTEMBI TAWTH OTHOCAT K MPOJY-
IIEHTaM, TIEPBUYHBIM KOHCYMEHTAM, BTOPUYHBIM KOHCYMEHTaM: OaKTEpUU THUECHHS,
JIOCh, €Jib, 3asll, BOJK, JIMCTBEHHHIIA, pbick? CocTaBbTe LI€Nb MUTAHUA W3 4 WiIu 5
3BCHLEB.

BOl'[pOCLI H 3alaHusA QJIA CaMOCTOSITEJIbHOM paﬁoTLI CTYACHTOB:

1. Haubonee BaxkHBIM mpucHocooe- 0) KJIeBep — IIMEJb — MBIIIb — SICT-
HUEM MJICKOMUTAOUIUX K JKU3HU B HE- peo;
MIOCTOSTHHBIX YCJIOBUSAX CPEAbl MOXHO

CYHUTATh CIIOCOOHOCTD K: B) IIMEJTb — MBIIIb — SCTPED — KIe-

Bep;

a) caMOperyJsiuuu;
I') MBILIb — KJIEBEP — LIMEJIb — SICT-

0) anabuo3y; peo.

B) OXpaHe MOTOMCTBA; 4, Hailimute HEBEpHOE YTBEPKICHUE.
YcnoBus, HEOOXOAUMBIE IS CaMO-

F) BBICOKOU ITTOAOBUTOCTH. IMPpOU3BOACTBA DKOCHUCTCMBEI:

2. TlonHoe uctpebiieHre OAHOTO BUIA
JIPYTHM:

a) CHOCOOHOCTh OpPraHU3MOB K
Pa3MHOXKEHUIO;

a) BO3MOXKHO B pe3yJibTaTe XHIII-
HUYECTBA;

0) HaJIM4YKE B CpeJie MULLKU U dHEp-
THH;

>

0) mapa3uTU3Ma; B) BOCCO3JaHUE Cpeibl >KUBBIMHU

B) KOHKYPEHLIUY; OpraHU3Mamy;
I') KaKk MpaBUjI0, HEBO3MOXKHO. ) MOCTOSHHAS PETYJISLHs YHC-

JIEHHOCTHY BHUJIOB YEJIOBEKOM.
3. YKaxuTe NpaBUIbHO COCTABJICHHYIO

ITHIIEBYIO LETIb: 5. Haunmy4mum crnocoboM yyacTusi oT-
JICJIBHOTO 4eJOBEKa B COXPAaHEHHUHU
a) KIeBep — sICTped — IMeNnb — Oouochepsl ABISCTCS:
MBIIIIb;

a) OTKa3 OT €3/Ibl Ha aBTOMOOHIIE;
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0) ydactre B pa3pabOTKe 3aKOHOB
10 OXpaHe MPUPOJIBI;

B)  COKpalleHue
MSICHOM MHUIIIY;

oTpeOICHUS

') OTKa3 OT OpaKOHbEPCTRBA.

6. dakTop, BHI3BIBAIOLINAIN CE30HHBIE
U3MEHEHUS B KUBOU IPUPOJIE:

a) atMoc(epHOe JaBJICHUE;
0) moJroTa JHS;

B) BJI&JKHOCTh BO3/yXa;

I') TeMIlepaTypa Bo3ayXxa.

7. IIpuMepoM KOHKYPEHLIUU OPTraHU3-
MOB SIBJISIETCA:

a) MOBWJIKMKA, PACTyIlasi HA IPYTUX
pPacCTEeHUSIX;

0) cypenka Ha NIIEHUYHOM I10JIE;

B) KJIyO€HBKOBBIC PACTEHHUS HA
KOpHSX 0000BBIX;

) rpuO-TPYTOBUK Ha Oepese.

8. M3 npuBEEHHBIX IPUMEPOB K LIETH
Pa3I0KEHUSI OTHOCUTCS:

a) pacTeHUs — OBIIA — YEJIOBEK;

0) pacTeHUs! — Ky3HEUHKH — SIIIIE-
pULBI — CTPED;

B) (PUTOIJIAHKTOH — PHIOBI — XMILI-
HBIE NITULBL;

') CHJIOC — JIOKJICBBIC YepPBH — OaK-
TEpHUH.

9. HaiimuTe HEBEPHOE YTBEPKICHHE.
ATpOIEHO3bI B OTIUYHE OT MPUPOIHBIX
COOOLIECTB:

a) CYyLIECTBYIOT TOJIKO C ITOMO-
IO YEJIOBEKA;

0) HE MOAIEPKUBAIOT CBOE CYIIIe-
CTBOBaHWE,

B) COCTOSIT M3 MaJjIOro 4YKcia BU-
J10B;

T') NOBBIIAIOT MJI0I0POIHE MOY-
BBL.

10. Kakoe u3 neiicTBHil YeI0BEKA CKO-
pee NpUBEAET K THOeNH 03epa:

a) MepeHaceIeHue BUJaMu pacTe-
HUU U )KUBOTHBIX;

0) OTJIOB PHIOHI;

B) pa3BeICHNUE B HEM HOBBIX MTOPOJ
pBIO;

') CMBIB cosieil hocdopa u a3ora B
BOIY?



Pasznea 7. buonuka

BUOHMUKA. “b1Onorus” u “rexHUKA” npuknagHas Hayka 0 IpUMEHEHUH B
TEXHUYECKUX YCTPOMCTBAX M CHCTEMax MPUHLMUIIOB, CBOMCTB, QYHKLIHIA U CTPYKTYP
KVUBOU NPUPOJBI.

OcHogHble Hanpagsienus padbom no OUOHUKE 0X6AMblEAIOm cledyroujue
npoob.aemol

M3YYEHHUE HEPBHOUM CHCTEMBI YEJIOBEKA M >KMBOTHBIX U MOJEIMPOBAHUE HEPB-
HBIX KJIETOK (HEHPOHOB) U HEUPOHHBIX CETEH ISl JAJIbHEUIIEro COBEPIIICHCTBOBAHMS
BBIYMCIIUTEILHON TEXHUKUA U Pa3padOTKU HOBBIX AJIEMEHTOB U YCTPOMCTB aBTOMATH-
KU ¥ TeJIeMEXaHUKH (HeMpoOnoHUKa);

HCCJIEIOBAHUE OPTAHOB YYBCTB U APYTMX BOCIPUHUMAIOIIUX CUCTEM KHUBBIX Op-
TaHU3MOB C I[EJIbI0 Pa3pa0O0TKH HOBBIX JATYMKOB M CUCTEM OOHAPYKCHHUS,

M3Y4YEHUE TPHUHILIMIIOB OPUEHTALMH, JIOKAMM W HABUTALMU Y PA3IUYHBIX >KU-
BOTHBIX ISl HCTIOJIb30BAHUSI 3TUX PHUHIIMIIOB B TEXHUKE;

UCCIEeI0BaHUE MOP(OJIOTHYECKUX, (PU3UOJOTHUUECKUX, OMOXUMHUYECKHX OCO-
OEHHOCTEW >KUBBIX OPraHU3MOB /I BBIIBM)KCHHSI HOBBIX TEXHHUYECKUX WM HAYUYHBIX
1591 (7 8

B3aumoceazv npupoost u mexHuxu

B npouioM oTHoIIEHHE YelloBeKa K MPUPOAE ObLIO MOTPEOUTENIBCKUM, TEXHUKA
JKCIUTyaTUpOBajla U pa3pyllaja NpupoaHbie pecypcsl. HO MOCTENeHHo 101 Havaiu
OepexHee OTHOCUTCS K IPUPOJIE, MBITAsICh IPUCMOTPETHCS Ke€ METO/IaM, C TEM YTO-
Obl pa3yMHO HUCHOJb30BaTh UX B TEXHHUKE. DTU METOJABI MOTYT CIYXHUTh 00pa3lioM
JUISL Pa3BUTHs MPOMBILUICHHBIX CPEACTB, O€30MAaCHBIX ISl OKPY’KAIOIIEH Cpepbl.
[Tpupona kak 3TajoH - ¥ ecTh OMoHUKA. [loHuMaThs mpupoy U OpaTh €€ 3a odpazer —
HE 03Ha4yaeT KonmupoBaTh. OJHAKO MPUPOAA MOKET NOMOYb HaM HAaWTH MPaBUIIbHOE
TEXHUYECKOE PEUIEHUE JOBOJBHO CIOKHBIX BOINpocoB. [Ipupoaa mogodHa orpomMHo-
My HWHXXEHEPHOMY OIOpO, Y KOTOPOTO BCErja IOTOB MPAaBWJIbHBINA BBIXOJ U3 JHOOOU
CUTYaLIHH.

buonuka TecHo cBsi3aHa ¢ Ouosioruei, GU3UKou, XuMue, KNOEPHETUKON U HH-
KEHEPHBIMH HAYKaMH: 3JIEKTPOHUKOW, HABUTaLIMEW, CBSA3bI0, MOPCKUM JIEJIOM M JIpY-
rumu. B 1960 B [aititone (CIIIA) cocTosuicst IepBbld CUMIIO3UYM 110 OMOHHUKE, KOTO-
pBIi 0(UIIMATIEHO 3aKPETIT POXKIACHUE HOBOW HAYKH.

[TosiBneHne KMOEPHETHKH, paccMaTpUBAIOIIEH 00IIMe MPUHIIMIIBI YIIPABICHUS U
CBSI3M B KMBBIX OpraHM3Max M MalllMHaxX, CTajJ0 CTUMYJIOM Juisd OoJjiee LIHUPOKOro
M3YYEHHUS CTPOCHUS U (PYHKIIUM )KUBBIX CUCTEM C LEJbIO BBISICHEHUSI MX OOIIHOCTHU C
TEXHUYECKMMU CUCTEMaMH, a TaKKe€ MCIOIb30BaHMS MOJYYEHHBIX CBEACHHUUN O KU-
BBIX OpTaHU3Max JJisl CO3JaHusl HOBBIX TPHUOOPOB, MEXaHU3MOB, MATEPUAJIOB U T. TI.

WNnes npumeHeHus: 3HaHUN O KUBOW IIPUPOAE Ul PELICHUsI MH)KEHEPHBIX 3a1a4
npuHaUIeKUT JIeonapao 1a BuHYM, KOTOPBIN IBITAJICS IIOCTPOUTD JIETATEIbHBIN all-
napar ¢ MallyIIMMH KPbUIbSIMH, KaK y MTHILl: OPHUTOIITED.

Apxumekmypnasa Ouonuka. ITO HOBOE SIBJICHHE B APXUTEKTYPHOW HAyKe H
MpakTUKe. 31€Cb U BO3MOKHOCTH TMOMCKA HOBBIX, (PYHKIMOHAJIBHO OINpPABIAHHBIX
aApXUTEKTYPHBIX (OPM, OTIUYAIOIINXCS KPAaCOTOW U FapMOHHEH, U CO3AaHHE HOBBIX
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pPAlMOHANIBHBIX KOHCTPYKIMUA C OJHOBPEMEHHBIM HCIOJIb30BAaHUEM YAUBUTEIBHBIX

CBOMCTB CTPOUTEIBHOTO MaTepuaia *UBOW MPUPOJIbI, U OTKPHITUE MyTEH peanu3a-

[IUU €UHCTBAa KOHCTPYUPOBAHUS U CO3/IAHMS apXUTEKTYPHBIX CPEICTB C MCIOIb30-

BaHUEM DHEPTUU COJHIIA, BETpa, KocMUUYecKuX Jiyueil. Ho, moxkanyii, Haubosnee Bax-

HBIM €€ Pe3yJIbTaTOM MOKET ObITh AKTUBHOE Y4aCTHE B CO3/IaHUM YCIIOBUHN COXpaHe-

HUS1 )KUBOU MPUPOIbI U1 POPMUPOBAHUU TAPMOHUYHOTO €€ €IMHCTBA C APXUTEKTYpPOH.
Mooenuposanue Hcugvlx opeanu3zmMos

Coznmanue Momenu B OMOHHMKE - ATO TOJIOBUHA jena. J[s permeHuss KOHKPETHOM
MPaKTUYECKON 3a/adi HEOOXOMMa HE TOJBKO MPOBEPKA HAIMYWS WHTEPECYIOMUX
MPAKTUKY CBOMCTB MOJIETH, HO U pa3pabOTKa METOJOB pacuéra 3apaHee 3aJlaHHBIX
TEXHUYECKUX XapaKTePUCTUK YCTPOUCTBA, pa3paboTKa METOJOB CHHTE3a, 00ecIeun-
BAIOIINX JTOCTMXKCHHUS TpeOyeMbIX B 3adade mokazareneil. M mostomy mMHOTHE OHMO-
HUYECKUE MOJIENIU, 10 TOr0 KaK MOJy4aloT TEXHUYECKOE BOIUIOIICHHE, HAYMHAIOT
CBOIO KU3Hb Ha KoMIbIoTepe. CTpOUTCs MaTeMaTudeckoe onucanue moaenu. [lo Heit
COCTAaBJISIETCSI KOMIIBIOTEpPHAsI TporpaMma - OMoHuueckasi mojieiab. Ha Takoil KoMIib-
IOTEPHOI MOJIENT! MOKHO 32 KOPOTKOE BpeMsi 00paboTaTh pa3iMyHbIe MapaMeTphl U
YCTPAHUTh KOHCTPYKTUBHBIE HEJIOCTATKH.

Ce200nsa OuoHuKa umeem HeCKOIbKO HANPAGIEHUI

Apxumexmypno-cmpoumenvHas OUOHUKA W3y4aeT 3aKOHBI (POpMUPOBAHUS U
CTPYKTYPOOOpa30BaHUs KUBBIX TKAHEH, 3aHUMAETCA aHAIU30M KOHCTPYKTHUBHBIX CU-
CTEM >KMBBIX OPTraHHU3MOB MO MPUHIUITY SKOHOMHM MaTepualia, SHEpruu u obecreyde-
HUSI HAJIG)KHOCTH.

Hetipobuonuxa uzydaet paboTy MO3ra, UCCIeAyeT MeXaHUu3Mbl nmamsitu. IHTeH-
CHUBHO M3y4YarOTCSI OpraHbl YyYBCTB KUBOTHBIX, BHYTPEHHHUE MEXaHU3MbI PEAKIIMU Ha
OKPY’KAIOIIYIO CPESly U Y dKUBOTHBIX, U 'y PACTCHUH.

Apxumexkmypno-cmpoumenvras ouonuka. B apXuTeKTypHO-CTPOUTEIBHON OHO-
HUKE OOJIbIIIOE BHUMAHHE YNIENSETCS HOBBIM CTPOUTEIBHBIM TexHoOJOTUsM. Harmpu-
Mep, B 00J1acTH pa3paboToK dHPEKTUBHBIX U OE30TXOAHBIX CTPOUTEIBHBIX TEXHOJIO-
Ui TEPCIEKTUBHBIM HAIPABICHUEM SIBIIIETCS CO3JAHUE CIOUCTHIX KOHCTPYKIHUU.
Wnest 3auMcTBOBaHa y TITyOOKOBOHBIX MOJITIOCKOB. VIX TIpOYHBIE paKyIIKd, HAIIPU-
Mep y HIMPOKO PaCIpOCTPAaHEHHOIO "MOPCKOTO yxa', COCTOAT U3 YEepEeayOIINXCs
KECTKUX U MATKUX TUIacTHHOK. Korma skecTkas miacTuHKa TpeckaeTcs, To aedopma-
LU TOIJIONIAETCS MSTKUM CJIOEM M TPELIMHA HE UAET Aaiblie. Takas TEXHOJIOTHS
MOXET OBITh UCIIOJIb30BaHA U JIJIS IOKPHITHSI aBTOMOOMIICH.

el

EATE

Spxuii mpuMep apXUTEKTYPHO-CTPOUTEIHHOW OMOHMKHA — TIOJHAS aHAJIOTHS
CTpOeHHUs cTe0Jel 371aKOB U COBPEMEHHBIX BBICOTHBIX cOoOpykeHuid. CTebnu 37maKo-

BBIX PACTEHUI CIIOCOOHBI BBIJCPKUBATH OOJBIIIME HATPY3KU U MPU ITOM HE JIOMATHCS
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MOJT TSHKECTHIO couBeTHs. Eciam BeTep mpurubaeTr ux K 3emie, OHU OBICTPO BOCCTa-
HABJIMBAIOT BEPTUKAIBHOE MoJiokeHne. B yeM ke cexper? Oka3bIBaeTCs, UX CTpOE-
HUE CXOJHO C KOHCTPYKIHUEW COBPEMEHHBIX BBICOTHBIX (haOpUUHBIX TPYO — OJHHUM
U3 MOCIEIHUX JOCTH)KEHUN NHKEHEPHOW MBICIIH.

Heiipobuonuxa - Hay4HOe HampaBlieHUE, U3y4alolllee BO3MOXHOCTh UCIOJIb30-
BaHUS MPUHIUIIOB CTPOEHUS U (PYHKIIMOHUPOBAHMS MO3Ta C LIEeJIbI0 CO3/1aHus Ooliee
COBEPUIECHHBIX TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKHX MpoleccoB. OCHOBHBI-
MU HaIpaBJICHUSMU HEHPOOMOHUKHU SIBIIIOTCS M3YYCHHE HEPBHOW CHUCTEMBI YEJIOBe-
Ka U )KUBOTHBIX U MOJICTUPOBAHME HEPBHBIX KJIECTOK-HEHUPOHOB U HEHPOHHBIX CETEH.
DTO J1laeT BO3MOXHOCTh COBEPIICHCTBOBATh U PAa3BUBATH AJECKTPOHHYIO M BBIYUCIHU-
TEJIbHYIO TEXHUKY.

Ilepevie npumepor buonuku

[Toutn nro6as TexHojoruueckas mpobiaema, KOTopas BCTaeT Iepe] Au3aiiHepa-
MU WIM UHXEHEepaMu, Obljia y)Ke JaBHO YCICIIHO pellleHa APYTMMH >KUBBIMH CYyIIe-
ctBamu. Hampumep, mpoU3BONUTENN MPOXJIAIUTEIbHBIX HAIMUTKOB MOCTOSIHHO HIIYT
HOBBIE CITOCOOBI YIIAaKOBKHM CBOEH MPOAYKIMU. B TO ke Bpemsi 0ObIuHas sI0JIOHS J1aB-
HO permiia 3Ty mpobiemy. A610ko Ha 97% cocTOUT U3 BOABI, YIAaKOBAaHHOW OTHIO/b
HE B JPEBECHBIM KapTOH, a B CheIOOHYIO KOXKYPY, JOCTATOYHO AIIMETUTHYIO, YTOOBI
MIPUBJICYb )KUBOTHBIX, KOTOPBIE ChENAIOT PPYKT U PACIIPOCTPAHSIOT 3EpHA.

OcHoBanue DiideneBoit OalIHN HATOMUHAET KOCTHYIO CTPYKTYPY T'OJIOBKH O€/I-
peHHoil koctu. KoHcTpykuus DiidgeneBoil OamHM OCHOBaHAa Ha Hay4dyHOM padoTe
mBennapckoro mpodeccopa aHaromuu Xepmana ¢oH Meitepa (Hermann Von
Meyer). 3a 40 et 10 COOPYKEHUSI MAPUKCKOTO MHKEHEPHOTO YyJia rnpodeccop uc-
CJIeI0BaJl KOCTHYIO CTPYKTYpY T'OJIOBKM O€IpEHHOW KOCTU B TOM MECTE, IJIe OHA U3-
rudaeTcs U 1moJj yriaioM BXOAMT B cycTaB. M mpu 3ToM KOCTh OYEMY-TO HE JIOMAETCs
MOJ1 TSYKECTHIO Tela.

CrnenuanucTthsl Mo OMOHUKE PacCyXIal0T UMEHHO TakuMm obpazom. Korma onu
CTAJIKUBAIOTCS C HEKOEH WHXEHEPHOW WIM JU3alHEepPCKON MpoOJeMOil, OHH HUIIYT
pElIeHNE B «HAYYHOUW 0a3e» HEOTPaHMUYEHHOTO pa3Mepa, KOTopas MPUHAIICKUT KU-
BOTHBIM U PACTEHUSIM.

3acméNCKU-TUNYYKUY.

[TpuHIMN nelcTBUS pernieiiHrKa ObLI 3aMMCTBOBAH YEJIOBEKOM JIJISI M3TOTOBJIE-
HUA 3acTéxeK-Tunydek. [lepBrie nunkue neHThl nosBUIUCh B 50-x romax XX crore-
Tusi. C UX TOMOIIBIO MOXHO, HalPUMEDP, 3aCTETMBATh CIIOPTUBHBIC OOTUHKH; B 3TOM
Clly4yau IIHYPKH YK€ He HY>XHbI. Kpome Toro, IJIMHY JTUIYYKH JIETKO PEryJnupoBaTh -
B 3TOM OJHO M3 €€ MpeuMylIecTB. B mepBbie rojpl mocie cBOero M300peTeHs TaKKe
3aCTEXKKHU OB OYeHb MOMyJsApHbI. Cero/iHs BCE YK€ MPUBBIKIM K yI00HOMN 3aCTEX-
K€, ¥ U3TOTOBUTEIIN 3aCTEKEK-JIUIYUYEK Terephb CICIAT JIUIIb 32 TEM, YTOOBI JIUITYUKH
OBLIN XOPOUIO CHPSITAHBI MO KJIarlaHAMH.
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OcpMUHOT U300pEN U30LIPEHHBIN METOJ] OXOTHI Ha CBOIO )KEPTBY: OH OXBATbhIBA-
eT €€ LIyNnajJblaMi U MPUCACBIBAECTCSA COTHSMH, LIE€bIE PSAIbl KOTOPBIX HAXOIATCS HA
nrynaneiax. [Ipucocky moMoraroT eMy TakKe ABUIaThCs IO CKOJIB3KMM IOBEPXHO-
CTSIM, HE Ch€3Kasi BHU3. TEXHUYECKUE ITPUCOCKHU: €CIIU BBICTPEIUTH U3 POTaTKU IIPU-
CacChIBAIOLIEHCS CTPEJIONM B CTEKJIO OKHA, TO CTpEJia MPUKPENUTCS U OCTAHETCS Ha
HéM. IIpucocka ciierka 3akpyrieHa U paclpaBisieTCs IPU CTOJIKHOBEHHH C IIperpa-
7oi. 3aTeM 3acTh4Has 1Iaiba OmsITh CTATMBAETCS; TaK BO3HUKAeT BakyyMm. M mpu-
COCKa MPHUKPEIUISIETCS K CTEKITY.

Kokon uz auya nayka.

[layk H3roTOBISET TOHKYIO «HAKHUJKY» W3 BOJIOHENPOHUIIAEMOr0 MaTepuaa,
YTOOBI 3aIIUTUTH OTJIOKEHHBIE SHIAa. DTOT KOKOH BEJIMYMHOM C KyJIaK UMEET (popmy
KOJIOKOJIbYMKA U OTKpBIBaeTCs CHU3Y. OH COCTOMT U3 TOTrO K€ MaTepuaia, 4To U HU-
TU nayTuHbl. KOHEYHO, OH HE COTKaH U3 OTAEIbHBIX HUTEH, a MpeAcTaBisieT coOo0i
eAnHy10 0005104Ky. OHa MpeKpacHO 3alUIIAET WO OT HEMOTObl U BIA’KHOCTH.

[lnaw. Korma Mbl BBIXOAMM Ha YJIHITY B JI0XKIb, TO HaJ€BaeM BOJOHEIIPOHHUIIAEC-
MBIH T1am Ui 6epeM ¢ coboit 30HTHK. Kak ¢ KoKoHa sifIa rnayka ¢ 3aliuTHOM TIJIeH-
KOM, C MCKYCCTBEHHOIO MaTepualia CTEKaeT BOJa, B PE3ylbTaTe Uero YeJIOBEK HE
IIPOMOKAET.

Kpvuuu, ommanxkusarowue 600y. Baxuyro poiib Ipu CTPOUTEIIBCTBE TOMOB HT-
paeT Kphlia, KoTopas JOJDKHA 3allUIIaTh TOMEIICHUS 30aHUs OT IOTaaHus BOJIBI.

Ilpupooa _omxpvieaem _nepeo uniceHepamu U yYyeHbiMU _DeCKOHEeYHble 803MOIHC-
HOCMU_NO 3aUMCMB0B8AHUI0_meXHoa02Uull U uodel. Panvuwe nro0u Oviiu nHe cnocobuwl
yeuoemsb mo, Ymo HAxXo0umcs Yy Hux OYKeaabHO nepeo HOCOM, HO CO8DEMEHHbLE meX-
HUYecKue cpeocmed_u_KOMIbIOMEPHOe MOOEIUPOBAHUE NOMO2AENT_XOMb _HEMHO20
pazobpamuvcsi_ 6 _MmoM, KAK_VCMPOEH OKDYHCAIOWUL MUD, U _NONbIMAMbCSA_CKONUPO-
6amb U3 He20 HeKomopble 0emaiu 0Jisi COOCMEEHHbIX HYHCO.
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IIpakTnyeckoe 3ansatue (AKCKYPCHUSA)
Tema: Muorooopasue BuaoB. Ce30HHbIe (BeCEHHHE, OCEHHNE) U3MEHEHUS B
npupoje

Ienb pabOTHI:

dbopMHpoOBaHKE MO3HABATENIBHBIX MPOIIECCOB HA 3aHATHUSX MO OMOJOTHUU HKOJIO-
TMYECKON KyJIbTYPhI JMYHOCTH CTYACHTa, COOpaTh KaKk MOXKHO OoJibilie PakToB, Mo/I-
TBEPAKIAOIIMX HACTYIUICHUE BECHBI.

O6opynoBanue:

¢doToanmnapat uin BuieoKamepa.

Xom paboThI:

[. Opranu3aliMOHHBIA MOMEHT

II. ITocTaHOBKA TEMBI U 33724 YKCKYPCHH:

Hama nenb — y3HaTh, HACTYNIWIIM JIA CE30HHBIE U3MEHEHUS B IPUPOAE?

UTO 17151 3TOTO HYKHO CHENATH?

III. dopmupoBaHU€e 3HAHUN, YMEHUN, HABBIKOB.

Hab6nronenusi, potorpadgupoBanme uim NpoBeIeHUE ChEMKH.

IV. Uror 3anstus: OdopmiieHre U 3aluTa MPOeKTOB U mpe3eHraiuii Microsoft
Offise Power Point ot rpymmsl 3-4 4esoBex.

IIpakTuueckoe 3ansaTue (AKCKYPCHUS)
Tema: MHorooopasue cCOpToB KyJbTYPHbIX PACTCHUI M MOPOJ JOMAIIHUX
’KMBOTHBIX, METO/AbI UX BbIBeIeHUA (CeJTIeKIMOHHAS CTAHUMS, IUIEMEeHHAS
(depma, ceIbCKOX03511ICTBEHHASI BLICTABKA)

[enb paboOTHI:

y3HaTh O COBPEMEHHBIX JTOCTH)KECHHSIX POCCHUICKHUX U 3apyOeKHBIX CEICKIIMOH-
HEPOB.

O6opynoBaHue:

TeTpajb, Py4Ka, BUICOKaMepa Wi (poToarmapar.

Xoxa paboThl:

Bo BpeMs moxojia Ha BBICTABKY KPAaTKO 3aKOHCIIEKTHPOBATh OCHOBHOW MaTepH-
aJl 9KCKYpCOBO/Ia M CIeTIaTh CHUMKH C Pa3peIICHUs] aIMUHUACTPAIIMU BHICTABKH.

Wror 3anstusi: OdopmiieHue U 3anura npoekToB u npesenrtarmii Microsoft Of-
fise Power Point ot rpymist 3-4 genosex.

IIpakTHyeckoe 3aHsATHE
Tema: OnucaHue ¥ NPAKTHYECKOE CO3IaHHE UCKYCCTBEHHOM IKOCUCTEMBI

[ens paboThI:

3akpenuTh yMEHUSI HAaXOJIUTh M TOJIOMPATh HEOOXOIUMBIE TPYIIBI OPraHNU3MOB
JUTS TIOJJIEpKaHUSI PaBHOBECHSI B DKOCHCTEMaX.

O6opynoBanue:

y4eOHHUKY TI0 OOTaHUKE, OMOJIOTUH, 300JIOTHH. DKOJIOTHIECKHE KYOUKH.

Xoxa paboThl:
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1. TlomyunTs HEOOXOAMMBIE YCIOBHS CPEIbl MyTEM CIIY9aifHOTO BBIMMAICHUS
sKosiornueckux KyonkoB (TemmepaTypa, BIaXKHOCTh, CBET).

2. IMomyunth myTéM BBIOOpA M3 MPEIJIOKCHHBIX BApUAHTOB IUIOMIAIL TEPPUTO-
pUH TaHHOM YKOCUCTEMBI.

3. OmnpenenuTh KOMIIOHEHTHI 3KOCHCTEMbI (IIPOJYIIEHThI, KOHCYMEHTHI, Je-
CTPYKTODBHI).

4. PaccunTaTh YHUCJICHHOCTHh JAHHBIX KOMIIOHEHTOB COTJIACHO IOJIy9€HHOM
TUIOIIA/IM ¥ MacChl OPraHU3MOB.

Odopmnenue: [Inakar, cxema, MOJEINb U T.1.

IIpakTnyeckoe 3ansarue (AKCKYPCUSA)
Tema: EcTecTBeHHbIE M HCKYCCTBEHHbIE IKOCHCTEMBI CBOET0 paiioHa

Llens:
OnpenenuTs OCHOBHBIE IKOJOTMYECKUE U3MEHEHUS TPUPOAbl CBOEH MECTHOCTH,
COCTaBUThH MPOTHO3 BO3MOKHOTO COCTOSIHUSI OKPYKAIOIIEH Cpeibl B Oy MyIIEeM.

O6opynoBaHue:

(oTokaMepa, JOMOIHUTEIbHAS JINTEPATYpPa, MAaTEpUAIIbl JINYHBIX HAOTIOACHUM.

Xoxa paboThl:

1. Bri6epuTte onpenenéHHyo TEppUTOPUIO B CBOEH MECTHOCTHU U OLIEHUTE
HKOJIOTUYECKOE COCTOSTHUE IPUPOBI [0 NPUMEPHOMY IIJIaHY

1. Hazsanue —I'eorpaduueckoe nonoxxeHue.

2. OO011ast XxapaKTepUCTUKA IPUPOJHBIX YCIOBUU.

3. OnpenenuTp BIUSHUE TPUPOIHBIX YCIOBHM CBOEH MECTHOCTH HA MaTe-
pUATBHYIO, KYJIBTYPHYIO H TyXOBHYIO KU3Hb HACEJICHHUS.

4. YcTraHoBUTE 0COOCHHOCTH MEXIY B3aUMO/JICUCTBHUEM OOIIECTBA U MPHU-
POJIBIL.

5. OxapakTepu3yiTe OCHOBHBIE HANPABIJIEHUS X035HCTBEHHOIO UCIIOJIb30-
BaHMSI TEPPUTOPUHU.

6. BrisBuTe (hakTOpsl aHTPOIIOT€HHOTO BO3ACHCTBUSI.

2. OnumuTe SJKOHOMHYECKOE TOJIOKEHUE, TPOAHATUZUPYHUTE IPUUUHBI, OTTHIIIHU-
T€ U3MEHEHUS, 1 000CHYHTE HEepaIlMOHAILHOE TIPUPO/IOTIOIH30BAHNE HA TAHHOU Tep-
PUTOPHUH.

3. CocraBbTe IIPOrHO3 BO3MOKHOI'O COCTOSIHHSL MPUPOJBI CBOEH MECTHOCTH, CHE-
JIaB BBIBO/I IO HEOOXOIMMOCTH PAIIMOHATILHOTO UCIIOJIb30BaHMUs JAHHOTO PETHOHA.

Bomnpocs! u 3a1aHus ISl CAMOCTOSITE/ILHOM Pad0ThI CTY/ICHTOB

Iloocomosums unghopmayuio:
a) croco0 MepeBMKEHUS KaKUX JKHBOTHBIX JIET B OCHOBY CO3/IaHMSI CHETOXO/1a;
0) CTpoeHue KOXXKM KaKOTro >KMBOTHOTO TIOCITY)KHJIa YBEIMYEHUIO CKOPOCTU TOJBO/I-
HBIX JIOJIOK.
B) MPUHIIUI paOOThI 3PUTEIHHOTO aHAIM3ATOPa KAKOTO YKHBOTHOTO JIET B OCHOBY CO-
3/1aHUsI 0030PHBIX M PA3BEABIBATEILHBIX PAIHUOIOKAIIMOHHBIX YCTPONCTB;
T) croco0 mepeaBUKEHUST KaKOT0 JKUBOTHOTO JIET B OCHOBY CO3/IaHMSI BUOPOMAIITUHBI.
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Cnmcok pekoMeHyeMoil JTUTepaTyphbl

1. Kamenckuii A.A., ITaceunuk B.B. buonorusa. O6mas ouonorus. 10-11 knac-
cel. M.: JIpoda, 2010.

2. 3axapoB B.b. buosorus. O6mias 6uomnorus. [IpopunbHeiii ypoens. 10 kiacc.
M.: dpoda, 2010.

3. KpukcynoB E.A. Dkomnorus. 10-11 knacc. M.: Jipoda. 2011.
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2010.
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Y4eOHOe u3nanue

Cynenosckast Aia BacuibeBHa

BUOJIOT'UA

MeToanueckoe mocoomne
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