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1. ACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
OCHOBBI BE3OITACHOCTHU ’KU3HEJIEATEJIBHOCTHU

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
Pabowas  mporpamma  yyeOHOoro  mpeamera  «buOJOTHS»  SABISETCS  YacCThIO
0011e00pa3oBaTeIbHON MOATOTOBKH CIIEIUAIMCTOB CPEIHET0 3BEHAa B COOTBETCTBUH C
OI'OC COO B mpenenax ocBoeHus: odbpazoBaTenbHbIX nporpamm CIIO no crnenuaibHOCTH
26.02.02 CynoBoxaeHue

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeNMAJINCTOB CPeIHEero 3BeHa. SBISCTCS yUeOHBIM MpeIMeTOM 00111e00pa3oBaTeIbHON
MOATOTOBKH, U3y4aeMblil Ha 0a30BOM ypOBHE.

1.3 lesan u 3a1a4u y4eOHOT0 NpeaMeTa — TPeOOBaHUS K pPe3y/ibTaTaM 0CBOEHUsI
AUCUMILTHHBI:

Hean:

dbopMHUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3alMU KUBBIX CUCTEM PA3HOT0 PAHra KaK OCHOBBI PUHSTHS PELICHUN B OTHOLLICHUH
00BEKTOB >KUBOW MPHUPOIBI U B TPOU3BOACTBEHHBIX CUTYyAITUSX.
3anayu:

1) chopmupoBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3alldH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHMYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI OMIPEACIISITh dKUBbIE OOBEKTHI B IPUPOJIC; TPOBOAUTH HAOIIOICHUS
3a DKOCHUCTEMaMH [IJIi BBISBJICHUS E€CTECTBEHHBIX W aHTPOIOTE€HHBIX WM3MEHEHUH,
UHTEPIPETUPOBATH PE3yIbTaThl HAOTIOICHUH,

3) cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEUNIUX  OMOJIOTHYECKUX
AKCIIEPUMEHTAJIBbHBIX MCCIEAOBAHUN C COOMIOICHUEM MpaBMl O€30MacHOr0 oOpalleHus C
00BEeKTaMH ¥ 000PYI0BAHHEM,;

4) pa3BuUTh YMEHHUS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTUYECKOTO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH IO
OTHOIIICHUIO K OKpYyXalollel cpene, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTH U
co0JiroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIXKEHHM OWMOJOTUYECKOW HAyKu U
TEXHOJIOTUA B TPAKTUYECKOM JEATEIbHOCTH YEJOBEKA, pa3BUTUU COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH.

OcBoeHue cojaep:kaHusi y4eOHOro mnpeaMera oOecneuYnBaEeTCsl JOCTHKEHHEM
00yUYalIIUMHCS CIeAYIOINX Pe3yJbTaTOB:

TpeGoBaHuA K NpeIMeTHBIM pPe3yJIbTaTaM:

1) chopmupoBaHHOCTH 3HAHHMI O MECT€ M POJU OWOJIIOTUH B CHUCTEME HAyYHOTO
3HaHUA; PyHKIMOHAIBHON rPaMOTHOCTH YENIOBEKa AJIsl PELICHUS )KU3HEHHBIX MTPOOIeM;

2) chOpMHPOBAHHOCTh YMEHHUsS PACKPBHIBATh COJEP)KAHHE OCHOBOIOJIArArOIINX
OMOJIOTUYECKUX TEPMHMHOB W TOHSTHI: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BH]I,
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MOMYJIALMS, HKOCHCTeMa, OuoreHo3, oOuocdepa; Meradboau3m (0OMEH BEIIECTB H
IpeBpalieHne SHEPrur), ToMeocTas (CaMoperyssius), OMOCHHTe3 OelKa, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE
(peniponykiiusi ), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIusi;

3) cpopMUpPOBaHHOCTb YMEHHS pPaCKphIBaTh COJEpP>KaHHE OCHOBOMOJAraIOUINX
OMOJOTHMYECKUX TEOPHUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOHM, MYTAI[MOHHOM,
SBOJIFOLIMOHHOM, MPOUCXOKICHHUS )KU3HU U YETIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHUS PACKPHIBATh OCHOBOIMOJATaolue OHOJOTUYECKHUE
3akoHbI U 3akoHOoMepHOocTH (I'. Mengaens, T. Moprana, H.1. BaBunosa, 3. I'ekkens, .
Miomniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAaM;

5) nmpuoOpeTeHue OomnbITa NPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOI'O IO3HAHMS,
UCIIOJIb3YEMbIX B OHMOJOTMU: HAOMIOACHUS W ONUCAHUS JKUBBIX CHUCTEM, NPOLECCOB U
SABJICHUM; OpPraHM3alldd W TPOBEICHUS OHUOJIOTMYECKOTO JKCIEPUMEHTA, BBIJIBHIKCHHUS
TUIOTE3, BBISIBJICHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3yJbTaTOB W (HOPMYIUPOBAHUS BHIBOJOB C HCIOJIB30BAHMEM HAYYHBIX
ITOHATHM, TCOPUM U 3aKOHOB;

6) chOpMHUPOBAHHOCTL YMEHHSI BBIICHSTH CYIICCTBEHHBIE NPU3HAKU BHUPYCOB,
KJIETOK ITPOKApUOT U 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPAICHUS
SHEPrUh B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Mei03a, OIIOAOTBOPEHUS, PAa3BUTHS W  PA3MHOMKEHUS,
WHIUBUyAJIbBHOTO DPa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpele
oOUTaHUs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOIIOTCHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH, KpyTOBOPOTa BEILIECTB U MPEBpAlllCHHE 3HEPTHH B Ouocdepe;

7) chopMHPOBAHHOCTh YMEHHS NMPUMEHATH MOJYYCHHBIC 3HAHUS JUJISI OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBJIICHUM, JIi TPUHATHUS TPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU C LIENbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKpY)KAIOIIUX JIIOJeH, COONIONEHUsT 3JI0pOBOr0 o00pa3a »KU3HH, HOPM TIPaMOTHOTO
NOBEEHUsI B  OKpY)Kalllled MpUPOJHOM  cpele; TMOHMMaHue HEOOXOAUMOCTH
WCIIOJB30BAaHUSA  JOCTHOKCHHUH  COBPEMEHHOW OWOJIOTMM W OWOTEXHOJIOTHH IS
pPalMOHAIBHOTO MPUPOIONOIB30BAHMUS;

8) cpopMUPOBAaHHOCTL YMEHMS peniaTh OWOJOTUYECKHEe 3a7adyu, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAaHUsSI ISl Pa3HBIX TUIIOB HACJIEAOBAHUS MPU3HAKOB Yy
OpraHU3MOB, COCTABJISITh CXEMbl NEPEHOCA BEUIECTB M DHEPrUU B HKOCUCTEMax (Lienu
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYIO TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOM uWHGOpPMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepUalbl);
WHTEPIPETUPOBATh AITHUYECKUE AaCHEKThl COBPEMEHHBIX WCCICOBAHUNH B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJOTHH; pPAacCMaTpPHUBATh TJI00ATbHBIE HKOJIOTMYECKUE MPOOIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

10) chopMHpOBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIC M YCTHBIC
COOOIIEHUSI HA OCHOBE OHMOJOTMYECKOW HH(MOpPMALMKW U3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO MCMOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.



JInyHOCTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOTrPaAMMbI
NOJIZKHBI OTPAXKATh:
- 1YXOBHO-HPABCTBEHHOT'O BOCIIUTAHUA:

- WHTEpeC K pas3nudHbiM chepaM TpodecCHOHATEHON AESITeIbHOCTH, YMEHHUE
COBEpIIIAaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TIJIAHbI;

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTSHIKEHUH
BCEH KM3HU;

- OKOJIOTHYCCKOI'O BOCITUTaAHUA:

- C(l)OpMI/IpOBaHHOCTB AKOJIOTUYECKOMN KYJIbTYPBI, IOHUMAaHUC BJINAHNA COOUAJIBHO-
9KOHOMHYCCKHX ITPOHCCCOB HAa COCTOAHHC HpHpOI[HOﬁ u COHPIEUII)HOﬁ CpCabl, OCO3HAHHC
IJ100aJBHOTO XapaKTepa 3KOJOTHICCKUX HpO6JIeM;

- IUIAHUPOBAHUE M OCYIIECTBICHUE JCHUCTBUU B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JCUCTBUM, MPUHOCAIINX BPEI OKPYKaIOIIEH Ccpeie;

- yYMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTMYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- ICHHOCTHU HAYYHOI'O IIO3HAHUA:

- cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAayKd H OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDPE;

MertanpeaMeTHblie Ppe3yJbTaTbl OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
NMPOrpaMMBbl JI0JIZKHbI 0TPAKATh:

- CaMOCTOSITENHHO (POPMYIUPOBATH U AKTyaIM3UPOBAThH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAECMBIX SIBJICHUSX

- CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEILHOMY MOHMCKY METOIOB PEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

- CcTaBuTh H (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
JNEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSAX;

- BBIABJISITh IPUUMHHO-CJICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUS, HAXOJIUTh aApTyYMEHTHI JJI1 JOKA3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

- yMETh MEPEHOCUTh 3HAHUS B IIO3HABATEIBHYID W TMPAKTUYECKYIO OO0JIacTH
JKU3HEJICATSIILHOCTH

- UCIOJIB30BATh CPEACTBA HH(POPMAIMMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 ¢ COOJI0IeHUEM
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TpeOOBaHMI SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
IPABOBBIX U ATHUECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€30MaCHOCTH;



2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O IIPE/JIMETA

2.1 O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOH padoThI

Bua yueOHoi1 padoThl O0bem

4acoB
MakcuMasibHasi yyeOHas HArpy3Ka (Bcero) 64
Oo0s13aTeIbHAS aYyAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 64

B TOM YHCJIE:

JIEKIIAOHHBIE 3aHATHUS 46
MPAKTUIECKHE 3aHITHSI 6
71a00paTOPHBIN PabOTHI 12

HroroBas arrecranus B opme nuddepeHIIMpOBaHHBIN 3a4ET




2.2. TemaTnuyeckuil IVIAH U Colep:kaHue Y4eOHOro npeamera «buosorus»

HaumeHnoBanue
pasIeNoB I Tem Conep:kanue yueOHOro MaTepuaJl, NPaKTU4YeCcKue 3aHATHSA, J1a00paTOpHbIe Pa0OThI O6bem yacoB
1 2 3
Pazgen 1. CTpyKTYpHO-(PYHKIIMOHAJILHAS XaPAKTEPUCTHKA KUBOTO 32
Tema 1.1 2
buoaorust kak | Teopernueckoe o0yueHue: 1
HayKa buonorus kak Hayka. CBsi3b OHUOJOTMU C OOIIECTBEHHBIMH, TEXHHUUYECKUMH U JAPYTUMH
€CTECTBEHHBIMU HaykamH, ¢uiocodueit, 3Tukoil, 3cTeTukoil U npaBoM. Pons Ouonoruu B
dbopMHUpOBaHUY COBPEMEHHOM HAyYHOU KapTUHBI Mupa. CucreMa OMOJIOTUYECKUX HaYK.
Metoapl TO3HAHUS KUBOM TPUPOJbI (HAOIIOJIEHHE, IKCIEPUMEHT, OIMCAHHE, U3MEPECHUE,
KJ1accu(pukanys, MoACIMPOBAaHUE, CTATHCTHYECKas: 00pabOTKa TaHHBIX).
IIpakTueckoe 00yueHune
[IpakTuueckas padota Nel. Mcniosib30BaHK€e pa3IMuHBIX METOJIOB MTPU U3YYEHUN OMOJIOTMYECKUX
00BEKTOB
Tema 1.2 OcHoOBHOE coaep:xaHue 2
Kupbie Teoperudeckoe o0y4eHue: 2
CHCTEMbI H UX JKusbie cuctemsbl (OMOCUCTEMBI) KaK IPeIMET U3y4eHus: Ononoruu. OTIuYre )KUBBIX CUCTEM OT
OpraHu3anus HEOPTraHUYECKON MPUPOIBI.
CBoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMK OMOCHUCTEM: MOJIEKYJISIPHBIH,
KJIETOYHBIN, TKAHEBBINA, OPraHU3MECHHBIN
Tema 1.3 OcHOBHOE coJiep:KaHue 6
Xumnuyeckum Teopernueckoe o0y4eHue: 4
COCTaB U XUMUYECKUN COCTAaB KJICTKU. XHUMHUUYECKHE JJIEMEHTBHI: MaKpPOAJIEMEHThI, MHUKPOIJIEMEHTHI. 1
CTPpOEeHHe Bosia u MuHepaibHbIe BEIIECTBA.
KJIETKH @DyHKIUY BOJIBI U MUHEPAIBHBIX BEMIECTB B KieTke. [loanepxanmne ocMOTHYECKOTO OataHca.
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benku. CoctaB u crpoeHue 0eakoB. AMHUHOKHUCIOTHI - MOHOMEpHI OenkoB. HesameHnumbie u
3aMCHUMBIC AMHHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOU
MOJIEKYNbl (TIE€pBUYHAs,, BTOpPUYHAs, TPETHUYHAs W YETBEPTHUYHAsA CTPYKTypa). XUMHUECKUE
cBoicTBa OeNKOB. brnonornueckue GyHKIIUNA OSITKOB.

®epMenThl - Ouosormyeckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM LEHTP,
cyoctpatHas cneuu¢puyHocts. Kodepmentsl. Buramunbel. Otrianuus  (QepMEHTOB  OT
HEOPTaHUYECKUX KaTAIN3aTOPOB.

VYrneBoabl: MoHOcaxapuzbl (IJIOKO3a, pubo3a U Ae30okcupubo3a), nucaxapuabl (caxaposa,
JaKTO03a) M ToJucaxapuibl (Kpaxmal, TJIMKOTeH, IeJUTroo3a). buonornuyeckue QyHKuuAn
YTJIEBOJIOB.

Jlununel: Tpuraunepusl, pocdoaunuasl, crepouasl. ['uapodunbHo-THaAPOHOOHBIE CBONCTBA.
buonornyeckue ¢yHkuun gunuaoB. CpaBHEHHE YIIeBOAOB, OEJIKOB W JUIUAOB Kak
VUCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: [JHK m PHK. Hykneotuael - MOHOMEpBI HYKIEHHOBBIX KHCJIOT.
Crpoenne u pynkuuu JIHK. Ctpoenne u ¢ynkunu PHK. Bunet PHK. AT®: crpoenue u

byHKINN.

[{uTonorus - Hayka o kietke. Kierounas Teopusi - mpumMep B3auMOJICUCTBUS Uei U (PaKToB B
HAay4YHOM IIO3HaHUU. METObI U3YyUEHHUS KIETKHU.

Krnerka xak menoctHas xuBasg cucrema. OOLMe MPU3HAKM KJIETOK: 3aMKHYTas Hapy>KHas
MeMOpana, mosiekysbl JIHK kak reHeTrueckuii anmapar, CucTeMa CUHTe3a Oelka.

Tunbel  KJIETOK: dyKapuoTHYeckas M mOpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHUs
IIPOKAPUOTUYECKOU KIIETKH.

Knerounast crenka Oaktepuii. CTpoeHHE 3YKapHOTHYECKOW KIeTKH. (OCHOBHBIE OTIHYUS
pPaCTUTENBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KJIETOK - KIJIETOYHAs CTEHKA, TIUKOKAIUKC, WX (YHKIIHUH.
[Ina3matuueckass memOpana, €€ cBoMcTBa W (yHkuuu. llutomnasma u €€ OpraHouibl.
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OnnomemOpanHnbie opranousl kietku: IIIC, annapat ['onabaxu, tu3ocoMsl. [ToryaBrToHOMHBIE
OpraHOUJbl KIIETKW: MUTOXOHAPUH, TIACTUAbL. [IpoucxoxeHrne MHUTOXOHAPUN U TIIACTHU]L.
Buner mmactun. HememOpaHHbIe OpraHOWIBI KJIETKH: PHOOCOMBI, KJIETOYHBIM IICHTP,
LHEHTPUOJIH, PECHUYKH, KTIYTUKU. OYHKIIMU OPraHOMIOB KIETKU. BKitoueHus.

SAnpo - perynsaTtopHbiil HeHTp KieTku. CTpoeHue snpa: sjepHas o000J0uKa, KapuoluiazMa,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

IIpakTH4eckoe o0yyenune 2
JlabopaTtopHas pabota Ne 1. M3yueHue KaTalTUTHYECKOW aKTUBHOCTU (PEPMEHTOB (Ha MIpUMEpe 1
aMMJIa3bl WK KaTajiasbl).
JlabopaTtopHas padota Ne 2. M3ydyeHue cTpoeHus KIETOK PaCTEHUH, )KUBOTHBIX U OaKTepHii 10T 1
MHKPOCKOITOM Ha TOTOBBIX MUKPOTIpEIapaTax M UX OTMHCAHHUE
Tema 1.4. OCHOBHOE COIEPKAHHE 4
KusnenesarejabH | TeopeTuueckoe o0yueHue: 4
0CTh KJIEeTKH OOMeH BelecTB, WM MeTaboIu3M. AcCUMUIAIINS (TIJTACTHYECKUH OOMEH) M JTMCCUMUIISIINS 2

(pHEepreTUueckuii 0OMEH) - JIB€ CTOPOHBI €IMHOrO mpoliecca meTadosm3Mma. Poib 3aKkoHOB
COXpaHEHUS BEIIECTB U YHEPTUU B TIOHUMAHUU METa00IU3Ma.

Tunel oOMeHa BeriecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Posib hepMeHTOB B 0OMEHE BeleCTB
Y TIPEBPAIICHUN SHEPTUH B KIICTKE.

®ortocunte3. CBeroBas u TemHOBas (a3l (QorocuHTe3a. Peakmuum  (orocuHTE3A.
OddextuBHOCTh (PoTocuHTe3a. 3HaueHue ¢GHOTOCHMHTE3a Ui KWU3HU Ha 3emuie. BiusHue
yCJIOBUM cpefibl Ha (D)OTOCHHTE3 M CIIOCOOBI MOBBIIICHHS €70 MPOAYKTHBHOCTH Y KYJIbTYPHBIX
pPacTEHUMN.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaUeHNEe XEMOCHHTE3a IS )KU3HU Ha 3emiie.
DHepreTruecknii 0OMeH B KiieTKe. PaciiernsieHue BemecTB, BbIICICHNE U aKKyMYJIHPOBAHUE
DHEPrUM B KJIETKE. DTambl dHEpreThdeckoro oOMeHa. ['nmkonus. bpokeHne W ero BHUJIBL
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Kucnoponnoe okucieHue, win KieTodHoe apixanue. OxucnurenbHoe (HOCHOpUIHPOBAHHE.
D} dekTUBHOCTH SHEPTETUUECKOTO 0OMEHA.

Peakniun matpuunoro cuntesa. ['enernueckas uadopmanus u JIHK. Peanuzanus reHeTudecko
uHbopMaluu B KJeTKe. [ eHeTHYecKuil KOJ M ero CBOMCTBA. TpaHCKpUMIUS - MAaTPUYHBIHN
cunre3 PHK. Tpancnauusa - OuocuHre3 Oenka. Otambl TpaHcasuuu. KonupoBaHue
aMUHOKUCITOT. Ponb pubocoM B OMocHHTE3E OelKa.

Heknerounsle GopMbl ku3HU - BUpychl. Mctopus otkpbitusi BupycoB (/.M. MBaHOoBCKuit).
Oco0OeHHOCTH CTPOEHUsl U KU3HEHHBINM LUK BUpycoB. bakrtepuodaru. bonesnu pacrenui,
YKUBOTHBIX M YEJIOBEKA, BbI3bIBa€MbIe BUpycaMH. Bupyc nmmyHoaepunura yenoseka (BUY) -
Bo30yautens CIIMla. OOpaTtHast TpaHcKpumnuusi, peBepra3a M uHTerpasza. Ilpodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIl.

Tema 1.5.
Pa3MHoOxeHHE 1
HHAMBUIYAJIbHO
€ pasBuUTHE
OpPraHu3MoB

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0y4enue:

N

KnerouHslii 1WKI, WIM >KA3HEHHBIM LMKN KieTku. Mutepdaza m muros. Ilpoueccsl,
nporekatone B uHTepdase. Pemnukamus - peakius matpuunoro cunrteza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HA0Op - KapuOTHUIll. JIUIUIOMAHBIA U TaruIOWAHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuel. L{uTomornyeckre OCHOBbI Pa3MHOXEHUS U UHAUBUAYAJIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne knerkn - muto3. Cragum murosa. lIpoueccel, mpoucxonsmue Ha pasHbIX CTAAMIX
MHUTO3a. bHOJIOrnYecKui CMBICI MUTO3A.

[Iporpammupyemas rubenb KIETKH - arnonTo3.

dopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OECIoJIoe M MoJoBoe. Buapl Gecrosioro pa3MHOXKECHHS:
JieJieHre HaJBOE€, MOYKOBAHWE OAHO MU MHOTOKJIETOYHBIX, CIOPOOOpPA30BaHUE, BEreTAaTUBHOE
pa3zMHOkeHue. MICKyCCTBEHHOE KIIOHMPOBAHUE OPTraHU3MOB, €0 3HAYEHUE JJIS1 CETIEKIINU.
[TooBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJOTO.
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Meiio3. Craauu meiiosa. [Iponeccel, mpoucxoAsaiye Ha CTaausx Meio3a. [loBenenne xpoMocom
B Meio3e. KpoccuHrosep. bronmornuecknii CMbICIT M 3HAYEHUE MEN03a.

["ameTorenes - mporecc oOpa3oBaHUs TIOJOBBIX KJIETOK y KUBOTHBIX. [l0JOBBIEC >Keme3bl:
CEMCHHUKH U AMYHHKUA. OOpa3oBaHME U Pa3BUTHE MOJIOBBIX KJIETOK - TaMeT (CIepMaTO30M/I,
AUIEKIIeTKa) - crepMaroreHe3 U ooreHe3d. (OCOOCHHOCTH CTPOCHUSI SAMIEKIECTOK |
criepmaTto3ouioB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE (OHTOreHE3). DOMOpUOHAIBHOE pa3BUTHE (AMOpHOTEHEe3). DTarbl 1

SMOPHUOHATILHOTO PAa3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJIsIIus,

opranorenes. [loctamOpuoHanbHoe pa3BuTHe. TUIIBI MOCTIMOPHUOHATIEHOTO PA3BUTHSL: TIPSIMOE,

HernpsMoe (JTUYMHOYHOE). BriusHue cpeapl Ha

pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHUA: CTPOEHUE CEMEHH, CTaJud

pa3BUTHSL.

IIpakTueckoe o0yueHune 2

JlabopaTtopHas pabota Ne 3. HaGmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha 1

rOTOBBIX MUKPOIIpENaparax.

1

Tema 1.6 OcHoBHOE coJep:KaHue 10
Hacaencreenno | Teopernueckoe o0yueHmue: 6
CTh U [IpeameT u 3amaum renetuku. Vicropust pa3BUTHS reHeTUKH. Poib IMTOIOTHY ¥ SMOPHOJIOTHUHN B 2
H3MEHUYMBOCTL | CTAHOBJICHUU TeHETUKU. BKIal pOCCHUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'C€HETHKH.
OpPraHM3MOB Mertonbl reHeTuky (TMOPUAOIOTUYECKUM, [IUTOI€HETUUECKUI, MOJIEKYJIIPHO-TE€HETUUECKUI).

OCHOBHbIE TEHETUYECKUE TMOHATUA. ['eHeTmyeckass CUMBOJIMKA, HCHOJIb3yeMas B CXEMax
CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MonoruGpuanoe
CKpelIMBaHue. 3aKoH eJMHO00pa3usi TMOPUJIOB MEPBOTo MokojaeHus . [IpaBuio JOMUHUPOBAHUS.
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3aKOH paclleIuieHus Mpu3HakoB. [unore3a uyuctoTel ramer. IlomHoe u  HemosaHoe
JOMUHUPOBAHHE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOT'O HAClI€JIOBAHUS MTPU3HAKOB.
[{uToreHeTMUECKHE OCHOBBI JUTHMOPUAHOIO CKPEIIUBAHUS. AHAIU3UPYIOUIEE CKPEIINBAHUE.
Hcrnonb30BaHnEe aHATU3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEAEIICHHS] TEHOTUIA OCOOH.

CueruieHHOE HaclieoBaHue Mpu3HakoB. Padora T. Moprana 1o clerieHHOMY Hace0BaHUI0
reHoB. Hapy1ieHue clerienusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTH. [ eHeTHUeCcKne KapThl.

['eHernika mosa. XpOMOCOMHOE ONPEAEICHUE MOoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTEeporaMeTHbIe opraHu3Mbl. HaciemoBaHue NMPU3HAKOB, CIEIJICHHBIX C
TIOJIOM.

N3meHunBOCTb. BUABI M3MEHYNMBOCTH: HEHACIIEACTBEHHAs U HacleACTBEHHas. Poib cpensl B
HEHACJIEJCTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALMOHHON HW3MEHUYHUBOCTH.
Bapuanmonnsiil psa u BapuannoHHas kpusas. Hopma peakuuum nprsnaka. KonnuecTBeHHbIE 1
KayeCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKAIMOHHON N3MEHYHBOCTH.
HacnencrBeHHasi, WM TEHOTUIIMYECKAsl, W3MEHYMBOCTh. KOMOMHATHMBHAas W3MEHUYHUBOCTb.
Meiio3 M TI0JOBOM TMpolecc - OCHOBA KOMOWHATHMBHOM HM3MEHYMBOCTH. MyTarimoHHas
u3MeHunBocTh. Kiaccudukanus MyTanuii: reHHble, XpOMOCOMHbIE, T€HOMHbIe. YacToTa U
NPUYUHBI MyTaluid. MyTtareHHble (hakTopbl. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka d4enoBeka. Kapuortumn uyenoBeka. (OCHOBHBIE METOJbl TEHETHUKH 4YEJIOBEKA:
reHeaJOTUYeCKui, OJIM3HELOBbIA, ITUTOTCHETUYCCKUM, OWOXMMUYECKUH, MOJICKYJIIpHO-
reHetudeckuii. CoBpeMEHHOE OIpe/IeJICHUe T'e€HOTUIA: ITOJHOINEHOMHOE CEKBEHHPOBAHHUE,
T€HOTUIIMPOBaHUEe, B ToM uucie ¢ nomombto I1I[P-ananuza. HaciaeacTtBenHsie 3abosieBaHus

14




4eJl0OBeKa: TEHHble O0o0Jie3HH, OO0JE3HM C HACJIEICTBEHHOM IPenpacnoIoKEHHOCTHIO,
XpoMocomHble Oonie3Hu. CoMaThyecKue U TeHepaTHUBHbIE MyTari. CTBOJIOBBIC KIIETKH.
[TpuHLIUIIBI 370POBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPHIAKTUKHI U JICUYCHHUS] TeHETUIECKUX
Oone3Heil. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEAMIIMHCKONW I'€HETHKH B
NPENOTBPALICHUH U JICYEHUU T€HETUYECKHUX 3a00JI€BaHUI YeJIOBEKa.

IIpakTH4yeckoe 00yueHue

JlaGopaTopuas pabdota Ne 5. N3yuenume MoauduKarmoOHHOW HW3MEHUYHMBOCTH, ITOCTPOCHHUE
BapUAIMOHHOTO PsAJia U BapUAIMOHHOW KPUBOM.

JlabopaTtopHas pabota Ne 6. Ananu3 myTtanuii y Apo30(duiibl Ha TOTOBBIX MUKPOTPENapaTax».
[IpakTudeckas padorta Ne 2. CocTaBiieHUE U aHAJIU3 POJIOCIOBHBIX YETIOBEKaA.

Tema 1.7
Ceaexuus
OPraHu3MoB.
OcHoBBI
OMOTEXHOJIOTUH

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue:

Cenexkuys Kak HayKa M NpOLECC. 3apOKICHHE CEINEKIMH M aoMectukanus. Yuenue H.H.
BaBuioBa 0 1EeHTpax MPOUCXOXKICHUS W MHOT000pasvs KyJlbTYpPHBIX pacTeHuil. [leHTpsl
IIPOUCXOKICHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMEHHbIE METOJbl CelIeKIMU. MaccoBbId M WHAMBHUIYaAJIbHBIM OTOOpPHI B CEIEKLIUU
pacTeHui u KUBOTHBIX. OLieHKa 3KcTephepa. BIIM3KOpOACTBEHHOE CKPENIMBAHUE - MHOPH/IMHT.
Yucras nuHud. CkpelyBaHue YUCThIX IMHUN. ['eTeposuc,

wiu rubpuHas cuiia. HepoactBeHHoe ckperuBaHue - ayTopuauHr. OtaanéHHas ruOpuan3amms
u e€ ycnexu. ICKyCCTBEHHBIM MyTareHe3 U MOJIyYEeHHUE NOJHUILUIONI0B. JOCTHKEHUS CEIEKINN
PaCcTEHUH, )KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonmoruss Kak OTpacip IMPOU3BOJACTBA. ['€HHAs WHXKEHEpUsA. OTamnbl CO3JAaHUS
pekomOunanTHoil JIHK wm Tpancrennbix opranu3mMoB. Kiierounas unxenepus. Kierounsie
KYJIbTYPBI. MukpOKIOHaIBbHOE pa3MHOXEHUE pacTeHU. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHME U 3THUYECKHUE
npo6sieMbl. 'MO - reneTndecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

Paszpnes 2. PasBuTHe opranusma

32
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Tema 2.1
IBOJIOLUOHHASA
OMO0JIOTHA.

OcHOBHOE coJep:KaHue

10

TeopeTquCKoe oﬁyqune:

[TpenmnochlIKu BOSHUKHOBEHHS BOJIONIMOHHON TEOPHUU. DBOIIIONMOHHAS TEOPHUS B €€ MECTO B
Ouostoruu. BiusiHEE SBOJTIOIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.
CBuzerenbcTBa BoMONNH. [laeoHTOIOTHYECKHE: TOCIIEI0BATEILHOCTD MOSIBIICHUSI BUOB B
TAJICOHTOJIOTUYECKOM JIETONHCH, TepeXxoaHbie ¢GopMbl. buoreorpaduueckue: CXoICTBO |
paznuune ¢ayH u HIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOJCTBA M pasiu4us SMOPHOHOB pa3HBIX BHJOB TTO3BOHOYHBIX.
CpaBHUTEIIEHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PyIAUMEHTApHBIC OpPTaHbI,
aTaBU3Mbl. MOJICKYJIIPHO-OMOXUMHYECKHE: CXOACTBO MEXaHHU3MOB HACICACTBCHHOCTH U
OCHOBHBIX METa0OJIMICCKUX ITyTEH y BCEX OPraHU3MOB.

OpomonnoHHas Teopus Y. JlapsuHa. [Ipennocbuikun BOSHUKHOBEHUS TapBUHU3Ma. JIBroKyIue
CWJIbl SBOJIONUUA BUAOB 1O JlapBuHY (M30BITOYHOE PA3MHOXKEHHE MPH OTrPaHUYCHHOCTU
pecypcoB, HeonpeIeaEHHass U3BMEHUYUBOCTh, O0ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBI OTOOD).
Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymne cuibl ((pakTopbl) 3BOJIOLMHM BHJIOB B Mpupojae. MyTalMOHHBIN Mpolecc u
KOMOMHATUBHAsT WM3MEHYUBOCTH. llomynsioHHbIe BOJHBI M Jpeid reHoB. M3omsuus u
MUTpaIus.

EcTecTBenHbIi 0TOOp - HanpaBJsitoHil hakTop 3BoIOIUHA. DOPMBI €CTECTBEHHOTO 0TOOPA.
[Tpucnoco6IeHHOCTh OPTaHU3MOB KaK Pe3yibTaT IBOJIONUHU. [IpuMepbl mpucnocoOneHuit y
OpraHu3MoB. ApoMopd03bl U UIMOAAANTALINH.

Bun wu BupooOpazoBanme. Kpurepuu Buga. OcHOBHbiE (GOpPMBI BHA000pa30BaHUS:
reorpapuueckoe, SKOJIOTHYECKOE.

MakposBomorusi. dopmbl  sBOMIOUMU:  PUIIeTUYECKAs, JTUBEpPreHTHas, KOHBEPIreHTHas,
napauienbHas. HeoOpaTuMOCTh 3BOJIOIHH.
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[IpoucxoxieHne OT HeCHeIUaTu3upOBaHHBIX MpenkoB. [Iporpeccupyromas crnenuaiu3amus.
AJlanTUBHAs paaualusl.

IIpakTHYecKoe 00yueHHe 4
JlabopaTtopHas pabota Ne 7. CpaBHEeHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPHUIO. 2
JlabopaTtopHas padota Ne 8. Onrcanue IPUCTIOCOOJICHHOCTH OpraHn3Ma U €€ OTHOCUTEIIBHOTO 2
Xapakrepa.
Tema 2.2. OcHOBHOe coaepxaHue 8
Bosnuxknosenue | Teoperuueckoe odyueHnme: 6
U pa3BUTHE Jlonay4dHbie TpeACTaBICHUS O 3aPOKICHUM KU3HU. HaydHble THIOTE3bl BOBHUKHOBEHHUS KU3HU 2
JKM3HM HA Ha 3emye: abuoreHe3 M TMAaHCIEpMUs. XHUMHYECKash SBONIONUA. AOHUOTCHHBIM CHHTE3
3emue. OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAIIBHOE TMOATBEPXKICHUE
XUMHUYECKOH 3BoIoNMH. HauansHble sTansl Ononsorndeckoit spomtonuu. ['unoreza PHK-mupa.
dopMupoBaHue MEOpPaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOTIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.
PazBuTue xu3HU HA 3emiie 1o 3paM U nepuojam. Karapxeid. Apxenckas 1 IpoTepO30MCKasi IpHI. 2

[Taneo3olickas spa U €€ nepuoibl: KeMOPUNCKUN, OPIOBUKCKUN, CUITYPUMCKUM, TIEBOHCKUM,
KaMEHHOYTOJIbHBIN, IIEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MaeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.
XapakTepucTUKa KiIMMara M TeoJornyeckux mnpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOIUU
PaCTUTENIBHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW U KUBOTHBIX. [losiBiieHME,
pPaclUBET U BEIMUPAHUE TPYIIN KUBBIX OPTraHU3MOB.

CucteMa OpPraHMYECKOro MHUpa Kak OTpakeHue HBOIONMH. OCHOBHBIE CHUCTEMATHYECKHE
IPYIIIBI OPTaHU3MOB.
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DBOJIIOLIMA YEJIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3zBuTue npeacraBieHuil 0 IpOUCXO0KACHUN
yejaoBeka. MeTonbl 3ydeHHs: aHTpornorene3a. CXoJcTBa U pa3anudusl YeIOBeKa U KUBOTHBIX.
CucTeMaTU4eCKOe MOJIOKEHUE YETOBEKA.

JIBrkymue cuibl (hakTopsl) aHTpornorenesa. HacneactBeHHas M3MEHUUBOCTD U €CTECTBEHHBIM
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHHUE OPYIUN TPY/Aa, MBILUICHUE, PEYb.
OCHOBHBIE CTA/IUM U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK yMelnbli, YemoBek
NPSIMOXOJAIINKA, YeIOBEeK HEaHAEePTaIbCKUK, YUeoBeK pa3yMHbIM. HaxoIku HCKOIIaeMbIX
OCTaTKOB, BpeMs CYIIIECTBOBaHMUs, 00JIACTh PacIpOCTpaHEHUs1, 00BEM TOJIOBHOTO MO3ra, 00pa3
KU3HU, OPYAUSL.

YenoBeueckue pachkl. OCHOBHBIE OOJIBIIME pachl: €BpoNeouaHas (eBpa3uiickas), HErpo-
aBCTpaJioujHasi  (PKBAaTOpHAlIbHAsl), MOHTOJOMJIHAA (a3MaTCKO-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEICTaBUTENIC YEJIOBEUECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

IIpakTueckoe o0yueHune

[TpakTuueckast padota Ne 3. M3ydyeHue nCKOMaeMbIX OCTaTKOB PACTEHUM U )KUBOTHBIX B
KOJUICKIHSIX

Tema 2.3.
Opranusmsl u
OKpY:Kaouas
cpeaa

OcHoOBHOE coaep:xaHue

Teopernueckoe o0y4eHue:

DKoJoTHus KaKk HayKa. 3a7aud U pa3/ieibl IKOJIOTUN. MeTOAbl IKOJIOTUIECKUX UCCIIeTOBAHMIA.
DKOJIOTMYECKOE€ MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl obuTaHMsI OPraHU3MOB: BOJHAS, HA3EMHO-BO3/yIIIHAS, [IOYBEHHAS,
BHYTPHOPTaHH3MEHHAS.

Okonoruueckue gpaxropsl. Kinaccudukarus 3K0I0ruaeckux (pakTopoB: aOMOTHIECKUE,
OMOTHUYECKHE U aHTPOIIOTeHHBIC. JIeMCTBUE IKOIOTMYEeCKUX (PAKTOPOB HA OPTraHU3MBI.
AOuoTtuueckue (HakTopbl: CBET, TEMIIEpaTypa, BiIaxkHOCTh. Dotonepuoaunsm. [Ipucnocobiaenus
OpPraHU3MOB K JIWCTBHIO a0MOTHYECKHUX (HaKTOPOB. bruonoruueckue puTmel.
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buoTtnueckue daxkTopsl. Buasl OMOTHUECKUX B3aMMOAECHCTBUN: KOHKYPEHIIMS, XUILIHUYECTBO,
cumOuo3 u ero Gopmsl. [lapasutusm, koonepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHPAHCTBO, HAXJICOHUUYECTBO). AMEHCAIN3M, HEUTpaInu3M. 3HaUeHHE OMOTUIECKUX
B3aMMOJEHCTBUI JUIsl CYILIECTBOBAHUSI OPIaHU3MOB B ITPUPOIHBIX COOOIIECTBAX.
DKOJIOTMYECKHE XapaKTEPUCTUKU MOoNyisiiud. OCHOBHBIE OKA3aTEIU NOMYJISLHAN:
YHUCIEHHOCTD, INIOTHOCTh, PO’KJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJuHamuka
YHUCJIEHHOCTH HOMYJIALNUU U €€ PeryJsiiusl.

IIpakTHyeckoe o0yuyeHue 4

JlabopaTtopHas pabota Ne 9. Mopdorornyeckue 0COOEHHOCTH paCTeHUM U3 Pa3HBIX MECT 2

oOuTaHusl.

[Ipaktuueckast padota Ne 4. [Togcu€T MIOTHOCTH MOMYJISIUN Pa3HBIX BUJIOB PACTCHUIA. 2
Tema 2.4. OcHOBHOE coJiep:KkaHue 6
CooOmiectBam | TeopeTuueckoe odyuenne: 6
IKoJIorudeckne | CooOIecTBO OpraHu3MoB - OuoreHo3. CTpyKTypbl OMOLIEHO3a: BUOBAsi, MPOCTPAHCTBEHHAS, 2
CUCTEMbI Tpoduueckas (umienas). Buasi-nomuHanTsl. CBsizu B OMOLIEHO3E.

Dkonornueckue cuctemMbl (3kocuctembl). Ilonste 00 »skocucteMe U OMOTEOLEHO3E. 2

QDOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: NPOAYLEHTHI, KOHCYMEHTBI, PEIYLICHTBHI.
KpyroBopot BelecTs M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE MOKa3aTeaud 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMS. DKOJOTMUECKHE MHUpaMUAbL: MPOIYKIUH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTH, CAMOpEryJsiius, pa3sutue. CyKIeccus.

[IpuponHbie BKOCHCTEMBI. JKOCHUCTEMBI 03€p U pPEK. ODKOCUCTEMa XBOWHOIO WIIU
LIMPOKOJUCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonorudeckoe u
XO35IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM B YPOOIKOCHUCTEM.
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buopasnoobpaszue kak (akTop ycToWumBOoCcTH HKOocucTeM. CoxpaHeHHE OMOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenue B.U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa 6mochepsi. XKusoe
BemectBO M ero (yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TI00aTbHONH 3KOCHUCTEMBI.
JlnnamMuyeckoe paBHOBECHE M 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoTbl BemiecTB MW OHMOTCOXMMHUYECKHE IHKJIBI 3JEMEHTOB (yriepojaa, asoTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eMiau. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.

['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHM€e TMPUPOABI U denmoBeuecTBa. CoxpaHeHHe Onopa3HooOpasusi Kak OCHOBA
ycToiunBocTy 6nocdepsl. OCHOBa palMOHAIIBHOTO YIIPABJICHUS MPUPOIHBIMU PECYpPCaMu U UX
UCIoJIb30BaHue. JlocTuKeHUs: OMOJIOTUN U OXpaHa IPUPOIBI.

HpOMe)KyTO‘-IHaH arrecranusd 1mo JIMCHMUIIJINHE

Hud.3auer

Bcero:

64
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3. YcaoBus peanu3anum y4e0HOro npeamera

3.1. TpeGoBaHus1 K MUHUMAJIBHOMY MATEPUAITBHO-TEXHUYECKOMY 00eCIiedeHUI0
Peanuzanus yue6Horo npeameta «buonorus» Tpebyet Hamnyusi yueOHOTo KabuHeTa

O6opynoBanue yuyeOHOr0 KaOuHera:

1. ITocagouHble MeCTa IO KOJIUYECTBY CTYACHTOB;

2. Pabouee mecTo mpemnogaBaTes;

3. Kowmmmiekr ceTeBoro o000pymoBaHHs, OOECIICUYMBAIOMINNA COCIWHEHHUE BCEX
KOMITBIOTEPOB, YCTAHOBIICHHBIX B KAOMHETE B €IUHYIO CETh, C BHIXOAOM B IHTEpHET;

4. AynutopHasi 1OCKa 1S IMChbMa;

5. KoMIibloTEpHBIE CTOJBI 110 YUCITY PAOOUHX MECT CTY/ICHTOB;

Texnnueckne cpeacTBa 00y4eHUs :

1. MynbTMeIna npoeKkTop;

2. IlepconanbHbIe KOMIIBIOTEPHI C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUeHUEM;
3. Ilpuntep.

3.2. HapopManiuoHHOEe 0o0ecriedyeHre peaTu3aluy MporpaMmbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  (oHA 0Opa3oBaTEILHOM
OpraHu3allMi UMEET MEeYaTHbIE U 3JEKTPOHHbIE 00pa30BaTEIbHbIEe U HHPOPMALIMOHHBIE
pecypebl Uid  HMCHOJB30BaHUS B oOpasoBaTesnbHOM mnponecce. CHHCOK M3JaHUMN
npeacrtaBieH B MH@opManmoHHOM oOecrieyeHurn 00pa30BaTEeNbHOM MPOrpaMMBbl
(npunoxenue 6) Kk mporpamme MOArOTOBKH CIIELIUATIUCTOB CPETHErO 3BEHA.
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4. KOHTPO.JIb M OIIEHKA PE3YJIBTATOB OCBOEHMSI YYEFHOM

JTUCLUTIIMHBI

KOHTpOJ'H) N OLCHKa pPC3yJdbTaTOB OCBOCHHA OCYHICCTBILICTCA IPCIIOAaBaTCICM B
Mpouecce MpOBCACHHA ITPAKTHYCCKHUX SaHHTHﬁ, TCCTUPOBAHUA, 4 TAKIKXC BBIITOJIHCHUA
CTyACHTAMU MHANBUAYAJIbHBIX 3aHaHHﬁ, YCTHBIX U IMCbMCHHBIX pa60T

Pe3yabTaTsl 00yueHus
(ocBOeHHBIE YMeHHs1, YCBOCHHbIE

OcBoeHHBIC yMeHNH,
YCBOCHHbIE 3HAHUSA

OcHoBHbBIE MOKA3aTeJIN OllEHKH

3HAHUA) pe3yJbTaToB 00y4eHUsI
1 2 3
1) copmupoBaHHOCTH 3HAHUN O | 3HATH: OOBSCHAET MECTO U  poJid
MECTE W pOJIM OMOJIOTUM B CHCTEME | MECTO M pOJIU OHWOJOTUH B | OMOJIOTMM B CHUCTEME HAayYHOTO
HAyYHOTO 3HAHUS;, QYHKIIMOHAIILHOM | CHCTEME  HAY4YHOTO  3HAHUS; | 3HAHUS, GbyHKIIMOHATBHON
IPaMOTHOCTH JelloBeKa Ui | QYHKIIMOHAIBHOW TPaMOTHOCTH | TPAMOTHOCTH —~ Ye€JOBEKa IS
pelIeHus KU3HEHHBIX TPoOIIeM; YeloBeKa TUIS pelIeHUs | pelIeHUs KU3HEHHBIX MpoOIemM
YKU3HEHHBIX TTPOOIIEM
2)  chOpMHPOBAHHOCTH  YMEHHUS | 3HATh: pacKpbIBaeT coJiepKaHne
pacKpbIBaTh CoJlep’KaHue | 3HAUEHUE OCHOBOMOJATAIOIINX | OCHOBOIOIATaAIOIIX
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKHX TEPMHUHOB W | OMOJIOTUYECKUX  TEPMUHOB H
OMOJIOTUYECKHIX TEPMHHOB U | TIOHATHIA MOHATHI: KU3Hb, KJIETKA, TKaHb,
MOHATUI: JKWU3HB, KJIETKA, TKaHb, | yMETh: opras, OpTaHM3M, BH]I,
OpraH, OpraHu3M, BHJ, TMOMYIALHSA, | pACKPHIBATH CoJlepKaHue | TOMYJISIIHS, IKOCUCTEMA,
JKOCHUCTEeMa, OMOIeHO03, Onocdepa; | OCHOBOMOIATAOIINX OMOIIEHO3, ounocdepa;
MeTabonmu3M (0OMeH BemecTB U | OMOJOTMYECKUX TEPMHHOB U | MeTabonu3M (OOMEH BeIllecTB U
MIPEeBpAICHUE YHEPTUH), TOMEOCTa3 | MOHATUI: KU3Hb, KJICTKA, TKaHb, | IPEBPANICHHUE SHEPTHUH),
(camoperymnsuus), OMOoCUHTE3 Oenka, | opra, OpTaHu3M, BUJ, | TOMEOCTa3 (camoperynsius),
CTPYKTypHasi OPTaHW3AIMS JKUBBIX | IMTOMYJISIH, IKOCHCTEMA, | OMOCHHTE3 OeiKa, CTPYKTypHas
CHCTEM, JMCKPETHOCTh, | OMOLIEHO3, ouocdepa; | opraHu3anus KHUBBIX  CHCTEM,
caMOperyJIsius, MeTabonu3M (0OMEH BELIECTB M | IUCKPETHOCTb, CaMOpPEryJIsius,
CaMOBOCITPOU3BE/ICHHE IpeBpalleHue SHEPIun), | CAaMOBOCIIPOU3BEICHHE
(penpoayKiusi), HacIeICTBEHHOCTb, | TOMEOCTa3 (camoperynsuus), | (penpoayKIHs),
W3MEHUYUBOCTbh, JHEPT03aBUCUMOCTh, | OMOCHHTE3 OeJKa, CTPYKTypHas | HACJIEICTBEHHOCTb,
pocT W pa3BUTHE, YPOBHEBAs | OpraHMW3alMs JKUBBIX CHCTEM, | HF3MEHUYHUBOCTD,
OpraHu3aIs; JTUCKPETHOCTh, CaMOPETYIISIIHS, | DHEPTO3aBUCUMOCTh,  POCT |
CaMOBOCIIPOU3BEICHHE pas3BUTHE, YpOBHEBAs
(penponykius), OopraHu3anus
HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT H
pasBuTHE, ypOBHEBAs
OpraHu3alus
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3) chopMmHpOBaHHOCTH  YMEHUS | 3HATH: 3HaeT OMOJIOrHMYecKUe TEOpPUH U
pacKkpbIBaTh coJiep>KaHue | OMOJIOTHYECKHE  TCOPHUH M | TUTIOTE3BI: KJIETOYHYIO,
OCHOBOIIOJIATr Ak IINX TUIIOTE3bI: KJIETOYHYIO, | XPOMOCOMHYI, ~MYTAallMOHHYIO,
OMOJIOTMYECKUX TEOPUN W THIOTE3: | XPOMOCOMHYIO, MYTAI[MOHHYIO, | DBOJIOIMOHHYIO,
KJIETOYHOM, XPOMOCOMHOM, | 3BOJIFOI[UOHHYIO, IIPOUCXO0XKICHUS KU3HU u
MYTaI[MOHHOM, SBOJIIOIIMOHHOM, | IPOUCXOXKJICHUSI  JKU3HU U | YEJIOBEKA;
MIPOMCXOXKACHUS )KM3HU U YEJIOBEKA; | YEJIOBEKa; pacKkpbIBaeT coJiepXKaHue
yMeTh: OCHOBOIIOJIATr A0IINX
pacKpbIBaTh coJlep:kaHue | OMOJOTHYECKHUX TEOpUIl u
OCHOBOIIOJIAT A0 IINX TUIIOTE3: KJIETOYHOM,
OMOJIOTHYECKMX  TCOPUH U | XPOMOCOMHOHM,  MYTaIllMOHHOM,
THUIIOTE3: KJIETOYHOM, | 3BOJIFOIUOHHOW, ITPOUCXOKICHUS
XPOMOCOMHOM,  MYTallMOHHOM, | )KM3HU U YEJIOBEKa;
9BOJIIOLMOHHOM,
MPOUCXOKACHUS  KU3HU U
YEJIOBEKA;
4)  cpopMUPOBAHHOCTH  yYMEHHUS | 3HATh: 3HAeT OCHOBOIIOJIAraroIne
packpbiBaTh  OCHOBOIIOJIATAIOIIME | OCHOBOMOJIATAFOIINE OHoI0rnYecKue 3aKOHBI u
OMOJIOTUYECKHE 3aKOHBI U | OMOJIOTUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH U YMEET
3akonomepnoct (I. Mengens, T. | 3akoHOMepHOCTHU pacKpbIBaTh OCHOBOIIOJIATAIOIIHE
Moprana, H.M. Basuwioa, O. | ymeTh: OMOJIOTMYECKHE 3aKOHBI U
I'exkens, ®. Mromnepa, K. bapa), | packpsiBaTh 3akoHoMmepHocTH (I'. Menpens,
rpaHUlbl WX TNPUMEHUMOCTH K | OCHOBOIIOJArarolme T. Moprana, H.I1. BaBunoga, 3.

KUBBIM CUCTCMAM;

OMOJIOTHYECKHUE 3aKOHBI U
3akoHoMepHocTH (I'. Mengens,
T. Moprana, H.W. BaBunoga, 3.
I'ekxens, @. Mromiepa, K.
bapa), rpanuter ux
MIPUMEHUMOCTH K KUBBIM
cucTemawm;

I'ekxens, @. Mrosnepa, K. bapa),
I'PAHMIIBI UX IPUMEHUMOCTH K
JKUBBIM CUCTEMaM,;

5) npuobpereHue OIIbITa
IIPUMEHEHHsI OCHOBHBIX METOJ/IOB
Hay4HOI'O MO3HAHUs, UCIIOIb3YEMBIX
B  OwuoJsiormu: HaOIIOOEHHST U
ONMCaHUsA JKUBBIX CUCTEM,
IIPOLIECCOB U SIBJICHUI; OpraHU3alnu

n IMPOBCACHU A OMOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABHUKCHU L
TUIIOTE3, BBIABJICHUA 3aBHCHMOCTH
MCXKOY HCCIICAYEMBIMU
BCIN4YMNHaMU, 00BSICHEHHS
IMMOJIYYCHHBIX PE3YIbTAaTOB n
(bOpMy.III/IpOBaHI/I}I BBIBOOB C

HCII0JIb30BAaHUEM HAYYHBIX MIOHATH,
TEOpUI U 3aKOHOB;

3HATh:

OCHOBHBIE METOJABI HAYYHOTO
[IO3HAHUS

yMeTh:

IIPUMEHATh OCHOBHBIE METO/bI
HAy4HOTO MTO3HAHMS,
UCTOJb3yEeMBIX B  OMOJIOTHU:

HaOTIOICHUS ¥ ONTUCAHUS )KHBBIX
CUCTEM, MPOIIECCOB U SIBJICHUM;
OpraHu3aliyl W  TMPOBEACHUS
OHMOJIOTUYECKOTO IKCTIIEPUMEHTA,
BBIJIBIKEHUS TUTIOTE3,
BBISIBIICHUS 3aBUCUMOCTH MEXIY
UCCIIEyeMbIMU  BEJIIMYUHAMH,
OOBSICHSITH MOJTYYSHHbBIE
pe3ynbTaTthl U (OpMyIHpPOBaATh
BBIBOJBl C  HUCIOJIb30BAaHUEM
HAY4YHBIX TIOHSITUM, TEOPUU U
3aKOHOB;

3Ha€T U yMeeT TNPUMEHATH
OCHOBHBIE ~ METOJbI  HAYYHOTO
MO3HAHUS,  HCIOJIb3yeMbIX B
OMOJIOTHH: HaOIIOIEHUS u
OIHCAaHUS JKHBBIX CUCTEM,
MPOIIECCOB 3| SIBJICHUI;
OpraHuW3alii ¥  MPOBEICHUs

OMOJIOTMYECKOTO JKCIEPHUMEHTA,
BBIJIBUYKEHUS TUIIOTE3,
BBISIBJICHHSI 3aBHCUMOCTH MEXIY
UCCIIENYyEMBIMU BEIIMYUHAMU,
O0O0BSACHATH MTOJTy4ECHHBIE
pe3yabTatel U (POpMyIUpPOBATH
BBIBOJBI C  HCIOJIb30BaHUEM
Hay4HbIX IIOHATHM, TEOPUH U
3aKOHOB;
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6) chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3HA€T U yMEET  BBIICIATH
BBIJICTISITh CYIECTBEHHBIC MIPU3HAKU | CTPOCHHE  BHUPYCOB,  KIJIETOK | CYIECTBEHHbBIC MPU3HAKU
BUPYCOB, KIETOK NPOKAPUOT H | MPOKAPHOT " JYKapHOT; | BAPYCOB, KIETOK MPOKAPUOT H
9YKapuoT; OJTHOKJICTOYHBIX W | MPU3HAKU OJHOKIETOYHBIX U | OYKApUOT; OAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, | MHOTOKJIETOUHBIX MHOTOKJICTOYHBIX ~ OPTaHHU3MOB,
BUJIOB, OMOT€0IIEHO30B ¥ IKOCUCTEM; | yMeTh: BU/IOB, OHMOreoIeH030B u
OCOOCHHOCTH TIPOIIECCOB OOMEHA | BBIICIATH CYIIECTBEHHBIC | SKOCUCTEM; 0COOCHHOCTH
BEIIECTB U MPEBpAIICHUs YHEPTUH B | IPU3HAKK  BHUPYCOB,  KIIETOK | IPOLIECCOB OOMEHa BEIEeCTB U
KIIETKE, dorocuHTE3a, | MPOKAPHOT " 9YKapUOT; | MPEBpAIlCHUs SHEPTUU B KIIETKE,
IJIACTUYECKOTO M JHEPreTUYECKOro | OJHOKIETOUHBIX u | GoTOCHHTE3a, IJIACTUYECKOTO U
oOMeHa, XEMOCHHTE3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHU3MOB, | YHEPTETHUECKOTO oOMeHa,
Meio03a, OTUIOI0TBOPEHUS], PA3BUTHS | BUIOB, OHMOreo1eHO30B U | XeMOCHHTE3a, MHUTO3a, Meio3a,
U Pa3MHOXKEHUS, HHIUBUAYATHHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OIIOJIOTBOPEHUS, PA3BUTUA U
pa3BUTHA OopraHu3Ma (OHTOreHe3a), | MPOIEecCCOB OOMEHa BEUIECTB U | Pa3MHOXKEHUS, MHIUBUIYATbHOTO
00pHOBI 3a CYIIECTBOBAHHKE, | MPEBPAILCHUS SJHEPTUH B KIIETKE, | pa3BUTHS Oopranms3ma
€CTECTBEHHOTO orOopa, | GoTOCHHTE3a, IIACTUYECKOTO U | (OHTOreHe3a), OOpBLOBI 3a
BHI000pa30BaHUs, HEPTEeTHIECKOTO oOMeHa, | CYIIIECTBOBAaHHE, €CTECTBEHHOTO
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K | XeMOCHHTE3a, MHTO3a, MeHo03a, | 0TOopa, BU1000pa30BaHMsI,
cpene oOuTaHus, BIIUSTHUS | OTUIOJIOTBOPEHUS, PAa3BUTHS | | MPUCIOCOOIEHHOCTH OPraHU3MOB
KOMITOHCHTOB 9KOCHUCTEM, | Pa3MHOKCHHSI, K cpene oOWTaHUS, BIUSHUS
AHTPOTIOTEHHBIX ~ W3MEHEHUH B | HHIUBUAYAIBHOTO pa3BUTHS | KOMIIOHEHTOB 9KOCHUCTEM,
SKOCUCTEMAX CBOEM MECTHOCTH, | OpraHm3Ma (oHTOTEHE3a), | AaHTPOIOTEHHBIX HM3MEHEHUU B
KpyroBopoTa BEIIECTB u | Oopp0OBl 32  CyIIECTBOBaHHUE, | IKOCHCTEMaX CBOEH MECTHOCTH,
MpeBpaIeHe SHEPTUU B Onocdepe; | €CTeCTBEHHOTO ot0opa, | KpyroBopora BEIIECTB u

BHUI000pa30BaHuUs, MpeBpalieHne SHEPTUU B

MPUCTIOCOOTIEHHOCTH ounocdepe;

OpPraHU3MOB K Cpejie OOMTaHWs,

BITUSTHUS KOMITOHCHTOB

IKOCHUCTEM, AHTPONIOTEHHBIX

W3MEHEHUH B  AKOCHCTEMAX

CBOEH MECTHOCTH, KPyroBOpOTa

BEIICCTB u TIpeBpaIICHIEC

SHepruu B 6uocdepe;
7)  chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3Ha€T U yMeeT TMPUMEHATH
MIPUMEHSITH MTOJIyY€HHBIE 3HAHUA U1 | HEOOXOAUMOCTh UCIOIB30BaHUS | IONyUYEeHHBIE 3HAHUSA TUTST
00bBsICHEHNS OMOJIOTMYECKUX | TOCTHIKEHUHA COBPEMEHHOU | OOBSICHEHHS OMOJIOTMYECKUX
MpOLIECCOB W SBIEGHUH, I | OMONOTHH U OMOTEXHOJOTUH AJs | IPOLIECCOB W SIBICHUW, s
MPUHSATHS TPAKTUICCKUX PEIICHUH B | pAllHOHAILHOTO TIPHHSITHS MPAKTUIECCKHIX
MOBCETHEBHON JKU3HU C IIENbIO0 | TIPUPOIONIOIH30BAHHS; pelieHnii B TOBCETHEBHOM KU3HU
oOecrnieueHns 0€30MaCHOCTU CBOETO | yMeTh: c LEJbI0 o0ecrnieueHus

3I0POBBSI U 3JIOPOBbSI OKPY>KAFOIINX
JONIeH, COONIOZCHUSI  3J0POBOTO
o0Opa3a JU3HHU, HOPM TPAMOTHOTO
MOBEICHUS B OKpYy>Karoleun
MPUPOJHON  cpele;  MOHUMAHHE
HEOOXOIMMOCTH HCIIOIL30BaHUS
JIOCTHIKEHHU U COBPEMEHHOU
Onomorn M OWOTEXHOJOTHH IS
palMOHAIBHOTO
MIPUPOIOTIONB30BAHMS;

MIPUMEHSITH MOJYYCHHbIC 3HAHUS
UL 00BSICHEHUS OMOJIOTHYECKAX

MPOLECCOB U  SABJIEHUW, A
MPUHATHUA MPAKTUYECKHUX
pelIeHu B IOBCEJHEBHOU

KU3HH C IIeNIbI0  oOecreueHus
0€30MacCHOCTH CBOETO 3/10POBbS
U 3[0pOBbSI  OKPYXKAIOIIUX
JIOZICH, COONIOACHUS 3IOPOBOTO
obpaza KU3HH, HOPM
T'paMOTHOI'O IIOBCACHUA B
OKpY>Karolle MpupoaHON Cpesie;

0€30MacCHOCTH CBOETO 3JI0POBbS U
37I0pPOBbSl OKPYXKAIOLIUX JIFOJEH,
coOnrofieHusl 3I0pOBOrO  0bOpasza

KU3HH, HOPM rPAMOTHOTO
MIOBEJCHUS B  OKpYyXKaroulen
IIPUPOJHON Cpene; NOHMMaHue

HEOOXOIMMOCTH HCIIOJIH30BAHUS
NOCTHKEHUN COBPEMEHHOM
OMOJIOTMH M OMOTEXHOJOTUHA IS
paIMOHAIBHOTO
MPUPOOTOIB30BAHMS;
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8) chopMHpPOBAaHHOCTL  YMEHUS
pemiath  OMOJIOTHYECKHE — 3a/1avH,
COCTABJISATh TEHOTUITUYCCKUE CXEMBI
CKpCIMBAHUs JIJIsl Pa3HbIX THUIIOB

yMeThb:

peniate OMOJIOTHYECKHE 3a/1a4Hu,
COCTaBJIAThb T'CHOTHUIIMYCCKHUC
CXEMBl  CKpeUIMBAaHUS  JUIs

yMeeT pemiath OHOJIOTHYECKHe
3aja4u, COCTaBJIATh
TCHOTUITUYECKHE CXEMBI
CKPEIMBAHUS JJIsl PA3HBIX THUIIOB

HACJICIOBAHUS MPU3HAKOB y | pa3HbIX THUIOB HAcJIeJOBAaHUA | HACIENOBAHUA  NPU3HAKOB Yy
OpPraHu3MOB, COCTaBJISITh CXEMbI | IPU3HAKOB Y  OPraHU3MOB, | OPraHU3MOB, COCTAaBJIATH CXEMBbI
MepeHoca BEIIECTB M HHEPrUM B | COCTABISATH CXEMbl IEPEHOCa | MepeHoca BEIECTB M SHEPrUM B
JKOCHCTEMAX (enm IMUTaHUS, | BEIICCTB u SHEpPruu B | 9KocucTemMax (Iend IHUTaHWus,
TMUIIEBHIE CETH); JKocHucTeMax (LleNH MUTaHUs, | TUIIEBBIE CETH);
MUIIEBHIE CETH ),
9) chopMHUPOBAHHOCTH  yYMEHHUU | yMeTh: YyMEET KPUTHUYECKH OIICHUBATh
KPUTHYECKU OIICHUBATH | KPUTHUECKHU OIICHMBAThH | MH(pOPMAIHIO  OUOJOTUIECKOTO
nHpopMaIuIo Ounosornyeckoro | HGopMaIuoo OHWOJIOTHYECKOTO | COACPIKAHNUS, BKJIFOYAIOLTYIO
coJiepKaHus, BKJTFOYAIONIYIO | COAEpKaHuUs, BKJIIOYAIOIIYIO | ICEBJIOHAYYHbIC  3HAHUA W3
[ICEB/IOHAYYHbIE 3HAHUS U3 | IICEBJIOHAYYHbIE  3HAHUSA M3 | pa3JIMYHBIX HCTOYHHKOB
pa3IMYHbIX HCTOYHUKOB (CpeAcTBa | Pa3IMYHBIX UCTOYHHUKOB | (cpeacTBa MacCcoOBOM
MaccoBoi uH(poOpmanuu, HaydHO- | (CpencTBa MaccoBo# | nH(popManuu, Hay4HO-
MOMYJISIPHBIC MaTepuaibl); | HHHOpMaInH, HAy4YHO- | IOMYJISIPHBIC MaTrepuabl);
WHTEPHPETUPOBATH STUYECKUE | TIOMYISIPHBIE MaTepuaibl); | HHTEPIPETUPOBATh  ATHYCCKHE
ACIICKTHI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKHUE | ACMIEKTHI COBPEMEHHBIX
HCCIIeTOBaHUM B 0MO0JI0ruH, | ACIEKTHI COBPEMCHHBIX | UCCIIEIOBAaHUH B OHMOJIOTHH,
MeIULIHE, OMOTEXHOJIOTHM; | UCCIICIOBAaHMIT B OMOJIOTHM, | MCAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rino0anbHBIE | MEIUIIMHE, OMOTEXHOJIOTHH; | pacCMaTPHUBaTh r100aIbHBIE
DKOJIOTHUYECKUE poOJIeMBI | pacCMaTpPHUBATh IJI100aJbHBIC | DKOJOTHYECKHUE MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATHh MO | SKOJOTHYECKHE npoOJieMbl | COBPEMEHHOCTH, (D OpMUPOBATH
OTHOIIIEHWIO K HHUM COOCTBEHHYIO | COBpPEMEHHOCTH, (POpMHUPOBATH | MO OTHOILIEHUIO K HUM
IMO3UIIHIO; o OTHOILICHUIO K HUM | COOCTBEHHYIO MO3UIIUIO
COOCTBEHHYIO TIO3HUIIUIO;

10)chopmupoBaHHOCTH YMEHHUH | yMeTh: yMEEeT CO03/1aBaTh COOCTBEHHBIC
co3JaBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | THChbMEHHBIC u YCTHBIE
MMUCbMEHHBIE U YCTHBIE COOOIIEHUS | TUCHMEHHbBIC u YCTHBIE€ | COOOIICHUS Ha OCHOBE
Ha OCHOBE OMOJIOTHYECKO# | COOOIICHUS Ha OCHOBE | OMonorudyeckor MHGOpMaAIUU U3
uHpopmaun Hu3 HECKOJIbKUX | OMOJOTUYeCKO MHPOPMAIIUU U3 | HECKOJIBKUX HCTOYHUKOB,
HCTOYHUKOB, IPAMOTHO | HECKOJIBKUX HMCTOYHHUKOB, | TPAMOTHO HCIO0/Ib30BaTh
KCIMOJIb30BaTh MOHATUWHBIN anmnapar | TpaMOTHO WCIIOIh30BATh | MOHSITHIHBIN armapaT OMOJI0TUN

OHUOJIOTUMU.

MOHATUIHBIN annapat OMOJIOTHH.
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