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1. TACIIOPT PABOYEH IMPOI'PAMMBbBI YYEBHOI'O ITPEJMETA
BUOJIOT'USA
1.1 Ob6s1acTh NPUMEHEHUS POTPAMMBI
PaGouass mporpamma  yueOHoro mpenmera  «buonorus»  ABISETCS — YAaCThIO
0011e00pa3oBaTebHON MOATOTOBKU CIEIUAIUCTOB CPEIHET0 3BEHAa B COOTBETCTBUM C
®I'OC COO B npenenax ocBoeHus: oopazoparenbHbix nporpamm CIIO

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeNMAJINCTOB CPeIHero 3BeHa: SBISETCS YUeOHBIM MPEAMETOM 00I111e00pa3oBaTEIbHON
MOATOTOBKH, U3y4aeMblil Ha 0a30BOM ypOBHE.

1.3 Heau wm 3agaum y4yeOHOro mnpeamera — TpeOOBaHUSI K pe3yJbTarTam
OCBOEHMS TUCIHUILINHBI:

Hean:

[enb n3ydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE - OBJaJICHUE
00y4aroIUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATIBbHOW OpPraHU3aluy KUBBIX CUCTEM
pa3HOro paHra W NpUOOpPETEHHE YMEHUM HCIIOJIb30BAaTh 3THU 3HAHUS JUISI TPAMOTHBIX
JEHCTBUM B OTHOIIEHWU OOBEKTOB XUBOW MPUPOJBI U PEIICHUS PA3IUYHbIX KU3HEHHBIX
npoOJem.
3apaum:

JlocTmkeHne 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecrieunBaeTcs peleHHeM CIIECAYIOUINX 3aay:

- OCBOEHHUE 00YYAIOIIUMUCS CHCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPHSIX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWiIaX, CIyXalldX OCHOBOM  JJIst
dbopMUpOBaHHSA TPEACTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTHHE MHpPa, O METOoJax
HAy4YHOT'O MO3HAHUs, CTPOCHUH, MHOTOOOPAa3UN U OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOI0
YPOBHSl OpraHM3alli{, BBIJAIOUIMXCA OTKPBITHSIX M COBPEMEHHBIX HCCIIECJOBAHUSIX B
OHOJIOTHH;

- (QopmupoBaHue y OOy4yarolUXCs [103HABATEIbHBIX, HWHTEIUIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEH B Ipoliecce aHaau3a JaHHBIX O MYTSAX Pa3BUTHUS B OHMOJIOTUU
HAy4yHBIX B3IJISA0B, WACH M TMOAXOJOB K H3YYEHMIO >KMBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3alliy;

- CTAaHOBJICHHE Y 00y4aronuxcs o0mmen KyabTyphl, PYHKIIMOHATBHON TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBICHUS OKPY’KAIOIIEr0 MUPA KUBOM MPUPOIBI
HA OCHOBAHUU 3HAHUI U OTIBITA, TOTYYCHHBIX MIPU U3yUYEeHUN OUOJIOTHH;

- (QopmupoBanue y O0OydYaroOmMXCsi YyMEHHA WIUTIOCTPUPOBATH 3HAUCHUE
OMOJOTHMYECKUX 3HAHMM B MPAKTUYECKOW JEATEIBHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTHH;

- BOCnUTaHWe YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHHUSA YEIIOBEKOM >KHMBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOUIEHHS K HEW, COOMIOACHUS ITUYECKUX HOPM
IIpU NPOBEIEHUU OMOIOTMUECKUX HCCIIEI0BAHNM;

- OCO3HAaHHME IICHHOCTHM OHWOJIOTMYECKUX 3HAHUWA JJI TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpPBL, 111 (GOPMHUPOBAHHSI HAYYHOI'O MUPOBO33PEHUS;

- NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEAHEBHOW KU3HU IS
OLICHKM TIOCJEACTBUM CBOEW JEATENbHOCTH IO OTHOIICHHIO K OKpY’Karolleh cpene,
COOCTBEHHOMY 37I0POBBIO, 000CHOBAHUE U COOIIOIEHNE MEp MPOPUITAKTHKY 3a00JICBaHUIA.



OcBoenne coaep:xkaHus y4eOHOro mnpeamera oOecrmeYuBaeTCsl TOCTHKEHHEM
00y4aroIUMHCH CJIeTYIOIINX Pe3yabTATOB:
TpeOoBaHuA K MpeAMETHBIM pe3yJbTaTaAM:

1) chopMUpOBAaHHOCTH 3HAHUN O MECTE€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO
3HaHUs; QYHKIMOHAIBLHOW TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHHUS] )KU3HEHHBIX MTPOOJIEM;

2) chopMHUpPOBAHHOCTh YMEHHS PACKpPhIBATh COJIEP)KAHUE OCHOBOIOJIArarOIINX
OMOJIOTUYECKUX TEPMHHOB U TOHSATHH: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJI,
MOMYJISIIUSA, SKOCUCTeMa, OuoleHo3, Ouochepa; merabonusMm (0OMEH BEIIECTB U
MIPEBpAIICHHE SHEPTHH), TOMEOCTa3 (CaMOperyssius), OMoCHHTe3 Oelka, CTPYKTypHas
OpraHu3alus *KHUBBIX CHCTEM, JIUCKPETHOCTh, CAMOPETYJISIUSA, CaMOBOCIPOU3BEICHUE
(penpoayKius), HaCJIEeACTBEHHOCTh, U3MEHUHUBOCTh, JHEPTrO3aBUCUMOCTh, POCT U Pa3BUTHE,
YpPOBHEBas OpraHu3aIus;

3) chopMHUpPOBAaHHOCTH yMEHHUS PACKpPBHIBATh COJCPKAaHUE OCHOBOIOJIATAIONINX
OMOJIOTUYECKUX TEOpPUM U THUIOTE3: KIETOYHOM, XPOMOCOMHOM, MYyTallMOHHOM,
ABOJIIOLIMOHHOM, MPOUCXO0XKICHUS KU3HU U YEIIOBEKA;

4) chopMHPOBAHHOCT, YMEHHSI PACKphIBaTh OCHOBOIMOJIATAIONINE OMOJIOrHYEeCKUE
3aKkoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.. Basunona, O. I'ekkens, .
Miromnepa, K. bapa), rpanuiibl uX IpuMEHUMOCTH K KHUBBIM CUCTEMAaM;

5) mpuoOpeTeHue OmbiTa NPUMEHEHUS OCHOBHBIX METOJIOB HAY4YHOI'O IMO3HAHMUS,
WCITOJIb3yeMBbIX B OHMOJIOTHHU: HAOJIOJACHUS W OIMMCAHUSA JKUBBIX CHCTEM, IPOIIECCOB H
SIBJICHUM, OpPTaHHW3alldd W TPOBEICHHS] OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBHIIBMIKCHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKIY HCCICAYEMBbIMU BEJIWYMHAMH, OOBICHEHUS
MOJIYYCHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUS BBIBOJOB C HCIIOJIB30BAHUEM HAYUHBIX
MOHSITUNA, TEOPUN U 3aKOHOB;

6) chOpMHUPOBAHHOCTh YMEHHUS BBIACIATH CYIICCTBEHHBIC TNPU3HAKA BHPYCOB,
KJIETOK ITPOKAPUOT U 3YKApUOT; OJHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB, BUJIOB,
OMOreoIIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEeBpaIlCHUS
SHEPrUM B KIETKe, (POTOCHUHTE3a, IUIACTUYECKOTO M DHEPreTHYecCKOro oOMeHa,
XEMOCUHTE3a, MHUTO03a, MEHO03a, OIUIOJOTBOPEHUS, PAa3BUTUS U  Pa3MHOXKEHUA,
WHJUBUIyaIbHOTO Pa3BUTHS OpraHu3ma (OHTOTeHe3a), OOphOBbl 3a CyIEeCTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie
oOWTaHUs, BJIMUSHUS KOMIIOHEHTOB JKOCHCTEM, aHTPONOI€HHBIX W3MEHEHUU B
APKOCHCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IMPEBPAICHUE DJHEPTrUU B
ounocepe;

7) chopMHUPOBAHHOCTh YMEHUSI IPUMEHSITh MOJYYEHHbIEC 3HAHUS IS OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB W SIBICHUWM, I TPUHATHS TPAKTUYECKUX pEIICHUN B
MOBCEIHEBHOM JKU3HHU C 1IeJIbI0 00ecrieueHus: 0€30MacHOCTU CBOETO 3/I0POBbS U 3/I0POBBS
OKPYXKAIOIIUX JIIOACH, COOMIOACHUS 3I0pOBOrO0 00pa3a JKM3HHW, HOPM T'PaMOTHOTO
MOBEJCHUS B  OKPYXKAIOIICH MPUPOMHON Cpene; IMOHMMaHWE HEOOXOIUMOCTH
WCIIOJIb30BAHUSL  JIOCTH)KCHUM  COBPEMEHHOM OWMONOrMu W OMOTEXHOJOTHH  JUIs
PalMOHAIIBHOTO NPUPOAOTIOJIB30BAHHS;

8) chopMHUPOBAHHOCTL YMEHHUS peliaTh OWOJOTUYECKHE 3a7adyd, COCTaBISAThH
TEHOTUIIMYECKUE CXEMbl CKPEIIMBAHMS ISl Pa3HBIX TUIIOB HACIEAOBAHUS MPU3HAKOB Y
OpraHU3MOB, COCTABJISITh CXEMbl TMEPEHOCA BELIECTB W DHEPrUU B IKOCUCTEMax (Ieru
MUTaHUS, TTUIIEBHIE CETH);

9) chopMHPOBAaHHOCTP YMEHHMI  KPUTHYECKHM  OLEHUBATh  HMH(POpPMALHUIO
OMOJIOTUYECKOTO COJCpKaHUs, BKIIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX
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HMCTOYHHUKOB (CpelcTBa MaccoBOM HWH(MOpMaIMU, HAay4YHO-MOMYJSPHBIE MaTEpHaIbl);
UHTEPIPETUPOBATh ATHUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MEJUIIMHE, OWMOTEXHOJIOTHUHU; pacCMaTpUBaTh TIJ100ATbHBIE JKOJIOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

10) chopMHpOBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIC
COOOIIEHUS HAa OCHOBE OHOJIOTMUECKOW HHGOPMAIMK M3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapaT OuOJIOTHH.

JIn4HOCTHBIE pe3yabTaThbl 0CBOEHHSI OCHOBHOH 00pa3oBaTe/IbHOM NMPOrpaMMbl
JAOJIKHBI OTPAKATD:

- IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

- WHTEpeC K pa3nuuHbiM cdepam NpodecCHOHAIBHON NeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oynayiel npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HCHHBIC IIJIaHbL;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BAHUIO Ha MPOTSKEHUU
BCEH JKU3HU;

- DKOJIOTHYECKOI'0 BOCIIUTAHHUSA:

- ¢(hOpMHPOBAHHOCTh 3KOJOTUUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE IPUPOJHON M COLMAIBHOM CPEJbl, OCOZHAHUE
100aJIBLHOIO XapaKTepa SKOJIOTMYECKUX MPooIieM;

- IUIAHUPOBAHUE U OCYIIECTBIICHUE JCWCTBUNM B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO PA3BUTHS YEIIOBEUYECTBA;

- AKTUBHOE HENPUATHE JECUCTBUM, TPUHOCAIIMX BPE OKPYKAOIIEN CPELE;

- yYMEHHE MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJIOTMYECKUE MOCIEICTBUS
MIPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- ICHHOCTH HAay4HOI'O ITO3HAHMSL:

- c(OpPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHU M OOLIECTBEHHOM IPAaKTUKHW, OCHOBAHHOIO Ha JHWajiore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IIOJUKYJIBTYPHOM MUPE;

MetanpeameTHble pe3yabTaTbl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBbI
JOJDKHBI OTPAXKaTh:

- CaMOCTOATENBHO (HOPMYIHUPOBATHh U AKTYAIM3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

- BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

- CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IOHCKY METOJOB DPEIICHHUS
MPaKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MTO3HAHUS;

- craBuUTh HW (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyll B 00pa30BaTEIbHOMN
NEATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

- BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJIU3UPOBATH 33]a4y, BbIABUTATh
TUIIOTE3Yy €€ PELICHUs, HAXOAUTh apryMEHTHI JUIS JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTpbl U KPUTEPUU PEILLICHHUS;

- YMEThb MEpPEHOCUTh 3HAHUS B IIO3HABATEJIbHYI0 U MPAKTUYECKYIO O0OJacTH
KU3ZHEIEATEIbHOCTH;

- UCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOII0ACHUEM
TpeOOBaHUI DJPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI, pPECypcocOepekeHHUs,
MIPABOBBIX U ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MaCHOCTH;
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2 CTPYKTYPA U COAEP)KAHUME YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOro nmpeaMeTa U BUAbI Y4eOHOI padoThl

Bup yueOHo# padoThl Oobem

4acoB
MaxkcuMasibHasi yyeOHas Harpy3Ka (Bcero) 64
Oo0s3aTesIbHAs ayIUTOPHAs y4eOHasi HArPy3Ka (Bcero) 64

B TOM YHCJIE:

JICKIIMOHHBIE 3aHATHUSA 46
MPAKTUYECKUE 3aHITUS 6
71a00paTOPHBIN pabOTHI 12

Hrorosas arrecranus B opme auddepeHInpoBaHHBIN 3a4ET




2.2. TemaTu4ecKuii IVIaH U coep:kaHue ydeOHOro npeamera «buosaoruspy

HaumMeHoBaHUue
pa3aesioB U TeM

Conep:xanue y4eOHOr0 MaTepHuaJl, NPAKTHYECKHUE 3aHATHS, J1a00pPATOPHbIE PaGOThI

O01LeM yacoB

1 2 3
Pasznes 1. CTpyKTYPHO-(PYHKIHOHAIBHAS XaPAKTEPUCTHKA KUBOI0 32
Tema 1.1 2
buonorust kak | TeopeTuyeckoe o0yueHue: 1
Hayka buonorus kak Hayka. CBsa3b OHONOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMU M JPYTUMU
€CTECTBEHHbIMU HaykamH, ¢uiocodueit, 3TUKOM, ICTETUKON W mpaBoM. Posb Ouonoruu B
dbopMHUpOBaHUU COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CucTeMa OMOJIOTMYECKUX HayK.
Meronpl TO3HAHMS >KUBOM TpUPOAbl (HAOMIOACHHUE, DKCIEPUMEHT, OIMKCAHHE, H3MEpPEHUE,
KJaccuukaius, MoIeIMpOBaHUE, CTaTUCTUYECKast 00paboTKa TAHHBIX).
IIpakTHyeckoe odoyueHue 1
[Ipaktuueckass pabora Nel. Wcnonmp3oBaHue pa3lIWYHBIX METOJOB TMPU  HU3YYCHUU 1
OMOJIOTMYECKUX 0OBEKTOB
Tema 1.2 OcHOBHOe coaepxaHmne 2
Kusble Teopernueckoe o0y4enue: 2
CUCTEMBbI U UX Kusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT usyudeHus Ouosioruu. OTINYUEe KUBBIX CHCTEM
OpraHu3anus OT HEOPTraHUYECKON MPUPOIBI.
CBoiicTBa 6MOCHCTEM U UX pa3HOOOpa3ne. Y POBHHU OPraHU3AIMH OMOCUCTEM: MOJIEKYISIPHBIMH,
KJIETOYHBIN, TKAHEBbIA, OPTaHU3MECHHBIN
Tema 1.3 OcHOBHOE coJiep;KaHune 6
XuMUYeCKui Teopernueckoe o0y4enme: 4
COCTaB U XUMHUYECKHN COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTBI, MUKPOJJIEMEHTHI. 1
CTpPOeHHUeE Bona u MmunepanbHbIe BEleCTBA.
KJICTKH DyHKIIMY BOJbl U MUHEPAIbHBIX BEIECTB B KieTke. [lognepxanue ocMoTuyeckoro 6anaHca.
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benku. CoctaB u crpoeHne 0enKkoB. AMUHOKHCIOTHI - MOHOMEpHI OenkoB. HesameHumbie u
3aMEHUMBbIE AMHHOKHUCIOTHl. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUUHAS CTPYKTypa). XUMHUUECKHUE
cBoOMcTBa OenKoB. bruonorndeckue GyHKIIUNA OSITKOB.

®depMmenThl - Ouosornyeckue KaraiauzaTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIM LIEHTD,
cyOctpatHas cneuupuyHoctb. Kodepmentsl. Buramunpl. Otauumst  ¢GepMeHTOB  OT
HEOPraHWYECKUX KaTaau3aToOpoB.

VYrneBoabl: MoHOcaxapuIbl (INIIOK03a, pubo3a U Je30kcupubo3a), aucaxapuisl (caxaposa,
JaKTO3a) M ToJucaxapuibl (Kpaxman, TJIMKOreH, Leiioiio3a). buomornueckue ¢(yHKIHH
YTJIEBOJIOB.

Jlunuasl: Tpurauuepuabl, Gpochonunuabl, crepouasl. I'uapoduibHO-rupoPoOHbIE CBOMCTBA.
buonornueckue Qynkummu nunuaoB. CpaBHEHHE YINIEBOAOB, OCNKOB M JIMMHIOB Kak
VCTOYHHUKOB 3HEPTUU.

Hyxnennoseie kucnotel: [JHK m PHK. Hykmeotnaer - MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuun IHK. Crpoenne u ¢ynkmun PHK. Buast PHK. AT®: crpoenue u

byHKINU.

[{utonorus - Hayka o kierke. Kierounas teopus - mpumep B3auMoAENUCTBUSA UJieH U (DaKTOB B
HAay4YHOM ITO3HAaHUU. MeTO/Ibl U3y4YEeHUS KIIETKH.

Knerka kak menoctHas xuBasg cucrema. OOlue MPU3HAKU KIETOK: 3aMKHyTash HapyKHas
MeMOpaHa, mosiekyibl JIHK kak renetnueckuii anmapar, CUCTeMa CUHTE3a OelKa.

Tunel KJIETOK: dJyKapuoTHYecKas M  Hpokapuotudeckas. (OCOOEHHOCTH  CTPOEHHUA
IPOKapPUOTUYECKOMN KIIETKH.

Knerounass crenka Oakrtepuil. CTpoeHHE >SYKapHOTUYECKOW KJIETKHM. OCHOBHBIE OTJIMYHUA
PaCTUTENBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK - KJIETOYHAsl CTEHKA, IJMKOKAJIUKC, UX (PYHKIIUH.
[Ina3maTtnueckass MeMmOpana, e€ cBoWcTBa W (¢yHkuu. lluTommasma u e€ OpraHowbI.




OnmnomeMmOpannble  opraHouasl  kjetkw:  OIIC, ammapat  ['oabaKH,  JIM30COMBI.
[lonyaBTOHOMHBIE  OpPraHOWABI  KJETKW: MHUTOXOHJpHUHU, IacTuabl. lIpoucxoxnaeHue
MUTOXOHAPHA W TiacTui. Buaer mmactua. HememOpaHHBIE OpraHOWIIBI KIETKUA: PUOOCOMBI,
KJICTOUYHBIM I1IEHTP, LEHTPUOIU, PECHUYKH, KIYyTUKHM. DOYHKIUM OPraHOUJOB KIETKH.
BxmroueHust.

Anpo - perynsaropHbiii 1eHTp KieTku. CTtpoeHue sjapa: siaepHas 000j0dYka, KapuoIlia3ma,
XPOMATHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KIIETKE.

IpakTnyeckoe oGyueHue 2
JlabopaTtopHas padota Ne 1. M3ydeHne KaTaTuTHICCKON aKTHBHOCTH ()ePMEHTOB (Ha IIpuUMeEpe 1
amuIa3bl WK KaTaiasbl).
JlabopaTtopHas paborta Ne 2. M3ydyeHue CTpoeHUsI KJIETOK PACTEHUM, >KUBOTHBIX U OAaKTEpHil |
10, MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMUCaHUue
Tema 1.4. OcHOBHOE co/iep:KaHue 4
KusnenesarejabH | TeopeTuueckoe odyuenne: 4
OCTDb KJIETKH OOMeH BelecTB, WM MeTa00Iu3M. ACCUMWIALINS (IJIACTHYSCKUH OOMEH) M JUCCUMMIISIIUS 2

(oHepreTUUeckuii OOMEH) - JIB€ CTOPOHBI €IMHOT0 Mpoliecca Meradonu3ma. Poiab 3akoHOB
COXpaHEHUs BEIIECTB U YHEPTUU B IOHUMAHUU MeTa0oJIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIM W reTepoTpodHBIA. Poimb ¢depmeHTOB B 0OMEHE
BEIIECTB U MIPEBPAILICHUH SHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMmHOBas (a3el ¢orocuHTe3a. Peakuuum QorocuHTE3A.
OddextnBHOCTh GoTOCHHTE3a. 3HaUCHHWE (POTOCHMHTE3a A JKM3HU Ha 3emie. BrusHwue
yCJIOBUM cpefibl Ha (DOTOCHHTE3 M CIOCOOBI MOBBIIMICHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
paCTEHUI.

XeMocrHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaUeHUEe XeMOCUHTE3a JIJIs )KU3HH Ha 3eMIIe.

DHepreTUUecKuii oOMeH B KJIeTKe. PaciiernieHue BEmeCTB, BBIJCICHHE W aKKYMYJIHPOBAHHE
DPHEPIrUM B KJETKE. DTambl dHEpreruueckoro ooOMeHa. ['nmmkonus. bpokeHue u ero BUIBI.
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Kucnoponnoe okwuciieHue, Wik KJIeTO4yHOe JbixaHue. OkuciurenbHoe (pochopuInpoBaHUE.
O} heKTHBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakiuu marpuunoro cunre3a. ['enernueckas wuHbpopmamms u JHK. Peanuzanus
TeHeTUYeCKOM MH(pOpMaluu B KJIeTKe. | eHeTH4YecKnii Koa M ero cBoicTBa. TpaHckpumius -
maTpuuHblii cunte3 PHK. Tpancnsuus - 6uocunTes 6enka. Jtansl TpaHcasiuuu. Koguposanue
aMUHOKHUCIOT. Posis pubocoM B OMocuHTE3€e OerKa.

Heknerounsle GopMbl ku3HU - BUpychl. McTtopus otkpbeiTusi BupycoB (/.M. MBaHOBCKMiA).
OcoOeHHOCTH CTPOEHUSI U KU3HEHHBIM LUK BUpYycoB. bakrepuodaru. bonesnu pactenuit,
KUBOTHBIX M YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nmMmmyHoaeduiuta yenoseka (BHUY) -
Bo30yautens CIIMla. OOpaTHast TpaHcKpuIllusi, peBepra3a M uHTerpasa. I[lpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

Tema 1.5.
Pa3MHoOxeHHe U
WHAMBUIYAJIbHO
e pa3BuTHE
OpPraHu3MoOB

OcHoBHOE coacp;xanue

=)

Teopernueckoe o0y4enue:

M~

KneTounsld 1uKa, WU JKU3HEHHBIM 1WKa kieTkd. HMaTepdasa um muto3. Ilpomecchl,
npoTekarnme B uaTepdasze. Permkanus - peakuus marpuuHoro cunre3a JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op - KapuOTHM. JIMIUIOUIHBIA W TalIOMJIHBIA XPOMOCOMHBIC
HaOopbl. XpoMaTubl. [luTomornueckre 0CHOBBI pa3MHOKECHUSI M MHIUBHIYAIBHOTO Pa3BUTHS
OPraHU3MOB.

Henenune kietkn - muto3. Craguum murto3a. [Ipoueccel, mpoucxoasuye Ha pa3HbIX CTAAUAX
MHUTO3a. brojgornueckuii CMbICII MUTO3A.

[Tporpammupyemasi THOEITb KIETKH - alloITo3.

®opMbl pa3sMHOKEHUSI OPraHU3MOB: Oecrojioe U mojioBoe. Bujpl 6ecnonoro pa3MHOXKEHUS:
JiefieHNe HaJBOE, MOYKOBAHUE OJHO M MHOTOKJETOYHBIX, CIIOPOOOpa3OBaHKE, BEreTaTUBHOE
pa3MHOXKeHue. ICKyCCTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €70 3HAYEHUE JJIS CEJICKIIHH.
[TosoBOE pazMHOXKEHUE, €TO OTIIMYMS OT OECIIOJIOTO.

Meiio3. Cramgun wmenosa. [Ipouneccsl, mpoucxopsmme Ha cragusax wmenosa. lloBenenwme
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xpoMmocoM B mero3e. Kpoccunrosep. buonornyeckuii CMbICH M 3HaYEHHUE MEi03a.
["amerorenes - mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [loJ0BBIE 3Kee3bl:
CEMEHHUKH U siMYHUKU. OO0pa3oBaHUE U Pa3BUTHE IMOJOBBIX KJIETOK - TaMeT (CrepMaTo30u,
SAUIIEKIIeTKa) - crepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOEHUS SUIIEKIETOK W
criepmaTto3onioB. OmiogorBopenue. [laprenorenes.

NunuBunyanbHOE pa3BuTHE (OHTOTEHE3). DOMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3). DTallbl

SMOPHOHAILHOTO PAa3BUTHS y TIO3BOHOYHBIX JKHMBOTHBIX: JPOOJICHHE, TacTPYJISAIHS, 1

opranorenes. [loctamOpronansHoe pazButue. TUIIBI TOCTIMOPUOHAIEHOTO PA3BUTHS: TIPSIMOE,

HemnpsiMoe (TUYMHOYHOE). Biusinue cpepl Ha

pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurne pacteHuit. OHTOr€He3 LIBETKOBOIO PACTECHUS: CTPOCHUE CEMEHHU, CTAJAUU

pa3BUTHSL.

IpakTnyeckoe ooyyeHue 2

JlabopaTtopHas pabota Ne 3. HabmroaeHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JTyKa Ha 1

TOTOBBIX MUKpOIpenaparax.

|

Tema 1.6 OcHOBHOE coJiep:KaHune 10
Haciaencreenno | Teopernueckoe o0yyeHmne: 6
CTh U [TpeameT u 3agaun TeHeTHKHU. VIcTOpHs pa3BUTHS TeHETUKH. POJIb ITUTOIOTHH ¥ SMOPHOJIOTHH 2
W3MEHYMBOCTL | B CTAHOBJICHUU TeHETHKU. BKiaa poccuickux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH.
OpPraHMH3MOB MeToapl reHETUKH (THOPUAO0IOTrHYECKHM, TUTOTEHETUYECKUNA, MOJIEKYJIIPHO-TEHETUUECKHN).

OCHOBHBIE T'€HETHYECKHE MOHATHs. ['eHeTMdecKkas CUMBOJIMKA, HCIIOIb3yeMas B CXEMax
CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, ycTaHOBIEeHHBIE ['. Mennenem. MonoruOpunHoe
CKpeIllMBaHME. 3aKOH eAuHooOpa3us rubpujaoB  mepBoro  mokojeHus.  IIpasuio
JTOMUHHPOBAHMSA. 3aKOH pPACHICIUIEHUS MPU3HAKOB. ['mmore3a umcTtorsl ramer. llomHoe wu
HEIIOJIHOE JOMUHUPOBAHUE.
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JuruOpugHoe ckpelirBanue. 3aKOH HE3aBUCUMOT0 HACJIeIOBaHUS TPU3HAKOB.
[{uToreHeTuueCKue OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEE CKPEIIUBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIUBAHUS JIJIs ONIPEIETICHIS TE€HOTUIIa OCOOH.

CueruieHHOE HaclieloBaHue npusHakoB. Pabora T. Moprana 1no cienjieHHOMY HaclieIOBAaHUIO
reHoB. Hapy1ienue cuerieHns TeHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €HETUUECKHE KAPTHI.

['enetnika mosia. XpOMOCOMHOE OIPEACIICHHE IM0Ja. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
['oMoraMeTHble W reTepOTaMETHBIE OpraHuW3Mbl. HacnenoBaHue MPU3HAKOB, CLETUIEHHBIX C
MIOJIOM.

N3MeHunBOCTh. BHIbI MN3MEHUMBOCTH: HEHACIEICTBEHHAs! U HACJIEICTBEHHAsA. Ponb cpeasl B
HEHACJIEICTBEHHON HW3MEHUYMBOCTH. XapaKTePUCTUKA MOJUPUKAIMOHHON HW3MEHUYMBOCTH.
Bapuanumonnslii psig U BapualionHasi kpupas. Hopma peakiiuu npusHaka. KonmdyecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKHN M UX HOpMa peakinun. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHUYNBOCTH.
HacnencrBennasi, uWiad TeHOTHMIIMYECKAas, W3MEHYHMBOCTh. KOMOMHATHBHAs HW3MEHYHBOCTb.
Meiio3 W MOJOBOM TpolecC - OCHOBA KOMOWHATMBHOW HW3MEHYMBOCTH. MyTallMOHHAs
M3MEHYUBOCTh. Krnaccudukaius MyTaiuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. YacTtoTa u
NPUYMHBI MyTalluii. MyTtareHasie hakTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACJIEACTBEHHOU
n3MeHunBoctu H.M. BaBunoga.

BHesaepHasd HacI€ICTBEHHOCTh U U3MEHUYUBOCTb.

['enernka 4enoBeka. Kapuorun denoBeka. OCHOBHBIE METOABl TEHETUKH YEJIOBEKA:
IreHEaJIOTHYECKUM, OJIM3HEIOBBIM, IIUTOTCHETUYECKUH, OHOXMMHYECKUM, MOJCKYISIPHO-
renetnyeckuid. COBPEMEHHOE OINPECIICHUE TE€HOTUMA: IMOJHONEHOMHOE CEKBEHUPOBAHMUE,
TCHOTHITHPOBaHUEe, B ToM uucie ¢ momompio TTI[P-ananu3a. HacnenctBennsie 3aboaeBaHus
YyeJloBeKa: TEeHHbIe OoJie3HH, O0JIE3HH ¢ HACICACTBEHHOM MPEApaciooKeHHOCTHIO,
XpoMocoMHbIe OoJiesHu. ComMaThueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
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[TpuHIMIIBI 310POBOTO 00pa3a KU3HU, TUArHOCTUKHU, TPOPUIAKTHKU U JICUCHHUS TEHETUUECKUX
oosne3Hel. MeIuKO-TeHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUCHHE MEIUIIMHCKOW T€HETHUKH B
NpeJOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

IpakTnyeckoe ooyyeHue 4
JlabopaTopHas pabora Ne 5. M3yuenne momupuKanmOHHOW HW3MEHYMBOCTH, TOCTPOCHHE 1
BAPUALIMOHHOTO psiia U BApUALIMOHHOW KPUBOM.
JlabopaTtopHas pabora Ne 6. Ananu3 myTaruii y 1po30(uiibl Ha TOTOBBIX MUKPOIIPETapaTax».
[Tpaktrueckast pabora Ne 2. CocTaBiieHHE U aHAIN3 POJIOCIOBHBIX YEJIOBEKA.
Tema 1.7 OcHoBHOE coJiep:KaHue 2
Cesexnusn TeopeTnueckoe o0yuenme: 2
OpPraHu3MOB. Cenekuus Kak Hayka M MOpOLECC. 3apOoXKIACHUE CENeKUuU U JoMecthkauus. Yuenue H.U.
OCHOBBI BaBuiioBa 0 1eHTpax MPOUCXOXKICHUS M MHOT00oOpas3usi KyJIbTypHBIX pacTeHUM. L[eHTphI
GuoTexnoorun | IPOUCXOXKICHUS AOMAIIHUX KUBOTHBIX. COpPT, MOPOAA, IITaMM.
CoBpeMeHHbIE METOAbl CENEeKIMU. MacCOBbIH M WHIAMBUIYAJIbHBIA OTOOpPHI B CEJIEKIUU
pacTeHui 1 KUBOTHBIX. OIIeHKa dKCTEphepa. BIM3KOPOACTBEHHOE CKPENTUBAHNE - MHOPHIAHT.
Uucras nunaus. CKpeliMBaHUE YMCTHIX JIMHUH. ['eTepo3uc,
win rtubpuanas cwia. HepoactBeHHoe ckpemuBaHue - ayTtOpunuur. OtnanéHHas
ruOpuau3zanus W e€ ycrmexu. VCKyCCTBEHHBIM MyTareHe3 W IOJIYYEHHE TOJIUILUIOWIOB.
JloCTHXeHUs CeIEKIUH PACTEHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.
buorexHonoruss Kak OTpacib NPOU3ZBOACTBA. ['€HHAasg WHXKXEHEPUS. OTambl CO3AaHUS
pexombunantHot JIHK u Tpancrenusix opranmsmon. Kierounas mmxenepus. Kietounsie
KYJBTYPBIL. MHuKpOKIOHATBHOE pPa3MHOXKEHUE pacTeHuil. KiionupoBanue
BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. ODKOJOTHUYECKHE U ITHYECKHUE
npoOiembl. [MO - reHeTHYECKH MOAUPUITUPOBAHHBIE OPTaHU3MBI.
Paznen 2. PazBurne opranuszma 32
Tema 2.1 OcHOBHOe coaepxaHmne 10
JBononoHHas | TeopeTuueckoe o0ydyeHue: 6
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OMoJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHMSI 3BOJIIOLUOHHON TEOPHUH. DBOJIIOLHUOHHAS TEOPUSI U €€ MECTO B
ounonoruu. BnusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTUE OMOJIOTUU U APYTHX HAYK.
CeunerenscTBa dBOMONMH. [lasleOHTONOrHMYECKME: TTOCIENOBATENBHOCTD MOSBICHUS BUJIOB B
[AJICOHTOJIOTUYECKON JIETONMCH, TNepexoAHsle (opmbl. buoreorpaduueckue: cXOoACTBO U
paznuuue ¢ayH u (GIop MATEPUKOB U OCTPOBOB.

OMOpPHONIOrMYECKHEe: CXOJCTBA M pPa3iuyusi 3MOPHOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHUYHBIE, AHAJIOTUYHBIE, PYAUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METaOOIMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OpomonroHHas Teopust Y. JlapsuHa. [Ipeanocbikn BOSHUKHOBEHUS JapBUHU3MA. [[BHKyIIHE
CWJIBI 3BOJIIONMKM BUIOB 1O JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE TPH OTPAHUUCHHOCTH
pecypcoB, HeonpeaenEéHHas N3MEHIMBOCTh, 00ph0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas Teopust 3BotoIMu (CTD) 1 €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonys. [Tomymsius kak eAMHUIIA BUAA U SBOJIIOIUH.

JIBwkymue cuiabl ((pakTophl) 3BOJIONMHM BHIOB B TpHUpoae. MyTallMOHHBIA TPOIECC H
KOMOWHATUBHAsT WU3MEHYUBOCTH. llomynsiimoHHble BOJHBI M Jpeid reHoB. M3omsaunus u
MUTpaIys.

EcTecTBeHHbI 0TOOpP - HaNpaBJISIONINI (akTop 3BOIOINHA. DOPMBI €ECTECTBEHHOTO 0TOOPA.
[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOMIONUHU. [Ipumepsl mpucnocoOneHuit y
OpraHu3MoB. ApoMOpP(O3bl U HIN0ATATITAIIH.

Bun u BumooOpazoBanue. Kputepum Buma. OcHoBHBIE (OpPMBI  BUI000pa30BaHUS:
reorpapuyeckoe, 3K0JIOrH4eCKoe.

MakposBomonusi. DopMbl  3BOJIONMK:  (PUIETUYECKAs, JIUBEPreHTHAs, KOHBEPIreHTHas,
napasuienbHas. HeoOpaTumMocTh 3BOIIONNH.

[IpoucxoxneHne OT Hecneuuaau3upoBaHHBIX MpeakoB. lIporpeccupyromas crenuamn3anms.
AJanTUBHAS pauaIus.

IIpakTHuyeckoe o0yuyeHue
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JlaGoparopHas pa6ota Ne 7. CpaBHEeHHE BHUIOB 110 MOP(POJIOTHIECKOMY KPUTEPHUIO.

JlabopaTtopHas pabota Ne 8. Omricanue mpUCTIOCOOJICHHOCTH OpraHn3Ma U €€ OTHOCUTEIHHOTO
XapakTepa.

Tema 2.2. OcHoBHOE coJiep:KaHue

Bo3HnukHoBeHUe TeopeaneCKoe oﬁyqeﬂue:
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U pa3BUTHE
JKU3HU HA
3emute.

JloHay4HbBIE TIPEICTABJIECHHUS O 3apPOXKICHUMU KU3HU. HaydHble TMIOTE3bl BO3HUKHOBCHUS
KU3HM Ha 3emJie: aOWoreHe3 W TMaHCIepMUs. XUMHUYEecKasl 3BOJonus. AOUOTCHHBIA CHHTE3
OPraHWYECKUX BEIIECTB U3 HEOPraHWMYECKUX. OKCIHEPUMEHTAIBHOE  IOJITBEPKICHUE
XUMHUYECKOM »BooNMH. HauansHble Tansl Ouojgorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopMupoBaHuE MEOPAHHBIX CTPYKTYP W BOZHUKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKH M MX
3BOIIOLMA. POPMHUPOBAHUE OCHOBHBIX TPYIII dKUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o spaMm U nepuoaam. Kartapxeil. Apxeilickas v mpoTepo3oiickas
opbl. [laneosoiickass 3pa u €€ mepuonbl: KeMOPUNCKHI, OPIOBUKCKUN, CUIYPUUCKHIA,
JI€BOHCKN, KAMEHHOYTOJIBHBIN, IIEPMCKHUU.

Me3o30i1cKas 3pa U €€ Nepruoabl: TPUACOBBIM, FOPCKUN, METOBOM.

KaliHo3oiickas 3pa 1 €€ nepruopl: aleOreHOBbIN, HEOT€HOBbBI, AHTPOIIOT€HOBBIH.
XapakTepucTUKa KIMMAara M TEOJOTHMYECKMX mpoueccoB. OCHOBHBIE JTalbl HBOJIIOLUHA
PaCTUTENBHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U KUBOTHBIX. [losiBneHue,
pACIBET U BEIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cucrtema OpPraHMYECKOro MHUpa KaK OTpakeHue HBOMONUU. OCHOBHBIE CHUCTEMATHYECKHE
CPYIIbl OPraHU3MOB.

OBoJIroLMs YesIoBeKa. AHTPONOJIOTHS KaK HayKa. Pa3BUTHE NIPEICTaBICHUN O IPOUCXOKICHUN
qesioBeKa. MeTopl u3ydeHus anTponorese3a. CXOACTBa U pa3audusl 4eJIOBEKAa U KUBOTHBIX.
CuctemMaTnyecKoe MOJIOKEHNE YETOBEKA.

JBwxyne cunbl  (dakropbl) aHTponoreHeza. HacnencTBeHHass UM3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOImecCTBeHHBI 00pa3 >KU3HU, W3TOTOBJICHUE OPYIud Tpyna,
MBIIJICHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBeK ymensii, YenoBek
NpAMOXOISIMM, YemoBek HeaHnepTranbCckui, YenoBek pasyMmHblii. Haxonkm wmckomaeMbix
OCTaTKOB, BpeMsl CYIIECTBOBaHUs, 00JIaCTh PACIIpOCTpaHEeHUsI, 00bEM TOJIOBHOTO MO3ra, 00pa3
KU3HU, OPYAUSL.
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Uenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BporeoujHas (eBpasuiickas), Herpo-
aBcTpajouaHasi (PKBaTOpHayibHasl), MOHTOJIOMJHAsA (a3uMaTCKO-aMepHUKaHCKas). YepTsl
MPUCIIOCOOJICHHOCTH TIPEACTaBUTENICH YETOBEYECKMX pac K YCJIOBUSIM CYIIECTBOBAHUA.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

IIpakTyeckoe o0yuyeHue

[IpakTueckas padora Ne 3. M3yueHne HCKOMaeMbIX OCTaTKOB PACTEHUMN U )KUBOTHBIX B
KOJUIEKIIUSX

Tema 2.3.
Opranusmsl 1
OKpY:Kalomas

cpena

OcHOBHOe coepxaHmne

TeopeaneCKoe oﬁyqenue:

DKOJIOTHSI KaK HayKa. 3aJaud U pa3ieibl SKOJIOTHU. METO bl SKOJIOTUYECKUX UCCIICTI0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHWS OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIIIHAS, IOYBECHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonoruueckue Gpaktopsl. Kiaccudukarms sxkogorndeckux GakTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOTIOTeHHbIE. JlefiCTBIE IKOIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.
AlGuoTnueckue GakTophl: CBET, TEMIIEpaTypa, BIaxkHoCTh. DoTonepuoansm. [Ipucnocobienus
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX (DAKTOPOB. bHOIOrHYecKre pUTMBIL.

buotnueckue paxkTopsl. Buasl OMOTHYECKIX B3aMMOCHCTBHI: KOHKYPEHIHS, XUIITHUYECTBO,
cumb6mo03 u ero ¢popmel. [lapazutusm, Kooneparus, MyTyaan3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHE OMOTUYECKUX
B3aMMOJICHCTBHIA JIsSI CYIIECTBOBAHMUSI OPIaHU3MOB B MMPUPOIHBIX COOOIIECTBAX.
DKOJIOTHYECKHUE XapaKTEPUCTUKH MONMYJAU. OCHOBHBIE ITOKA3aTENN MTOMYJISLINN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUTpaLus. JIuHaMuKa
YUCJIEHHOCTH TOIYJISIUAN U €€ PETyJIIus.

IIpakTHueckoe o0yueHue

JlabopaTtopHas pabora Ne 9. Mopdonornueckne 0COOCHHOCTH PaCTCHHUM U3 Pa3HBIX MECT
obuTanus.

\®}
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[Tpaktuueckas pabota Ne 4. [Tofacu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB PACTECHUH.

Tema 2.4.
CooO1ecTBa u
IKO0JIOTHYEeCKHe
CHCTEMbI

OcHoBHoOe coJepkaHue 6
Teopernueckoe o0y4enme: 6
Coo0miecTBO opranu3mMoB - OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAS, 2
Tpoduueckas (numienas). Buasl-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKOJIOTHUECKHE CHUCTeMBI (9KocucTembl). llorsTne 00 »dKocucteMe © OHOTCOICHO3E. 2
OyHKIMOHAIBHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOIYLEHTbI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B 3Kocucteme. Tpoduueckue (MUILEBbIE) YPOBHU
skocucTembl. [lumeBbie memu u cetu. OCHOBHBIE TOKAa3aTelNW SKOCHUCTEMBI: OMoMacca,
OPOAYKIMS. OKOJOTMUECKHE MHUpaMUAbl: MPOJIYKIUHU, YMCICHHOCTH, OnoMaccel. CBoiicTBa
AKOCUCTEM: YCTOWYUBOCTD, CAMOpETyIIsiusi, pazButue. CyKIeccus.

[TpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. OKOcUCTeMa XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HIKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y pOosKkocucTembl. buojorudeckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycToHuumBOCTH 3KocucTeM. CoXxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie. 2

Yuenne B.U. Bepuaackoro o 6mochepe. ['panuiisi, coctaB u cTpykrypa Ouocdepsl. XKuoe
BemectBO M ero (QyHkiuu. OcoOeHHOCTH Ouochepsl Kak TJIOOAIBHOW 3IKOCUCTEMBI.
JlnnaMuyeckoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiectB U OHOTEOXMMHUYECKHE IHMKJIBI JJIEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE H3MEHEHHUS B Onocdepe.

['mo0anbHbIE SKOIOTUYECKUE TPOOIEMBI.

CocyuiecTBoBaHME MpUPOAbI W 4yenoBedecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak OCHOBA
ycroiunBocT 6nocdepsl. OCHOBa palMOHANIBHOTO YMPaBICHHS MPUPOAHBIMU pecypcaMu U
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HNX HUCITIOJIB30BaHHC. I[OCTI/DKGHI/IH OMoJIOTUH U OXpaHa IIpUupoOabI.

HpOMe)KyTO‘lHaSI arrecranusd 1o JIMCIuIlJINHE

Hud.3ager

Bcero:

64
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3. YejioBus peajm3anum yueOHOro npeamMera

3.1. TpeOoBaHNsi K MUHUMAJBLHOMY MaTEePHAJIbLHO-TEXHHYECKOMY 00eCIe4eHN 0
Peanuzanus yue6Horo npeamera «buonorus» Tpebyet Hamu4us yueOHOro kabuHera

Oob6opynoBanue yueOHOT0o KadOMHeTA:

1. ITocagounble MecTa O KOJUYECTBY CTYACHTOB;

2. Pabodee mecTo TIpenoaBaTes;

3. Kowmmiekr ceTeBoro o0o0pyldoBaHHS, OOECTICUNBAOIIMA COCAMHEHHE BCEX
KOMITHIOTEPOB, YCTAHOBJICHHBIX B KAOMHETE B €AMHYIO CETh, C BEIXOAOM B IHTEpHET;

4. AynutopHasi JOCKa JIJIsl TUChMa;

5. KoMmproTepHBIE CTOJIBI TI0 YHCITY paO0UHX MECT CTYICHTOB;

Texnnueckue cpeacTtBa 00y4eHus :

1. MynbTuMenna npoeKkTop;

2. IlepconanbHbIE KOMIIBIOTEPHI C JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;
3. IlpunTep.

3.2. UudopmanmoHHoe odecrieyeHne peajsu3auum nporpaMmal
Jlnis peanuzanuy TporpaMMbl OMOTMOTEUHBIN (HOHI 00pa30BaTENbHON OpraHU3aALUU
MMEET TEeYaTHBIE U AJIEKTPOHHBIC 00pa3oBaTeNbHbIE U WH(GOPMAIIMOHHBIE PECYPCHI s
WCTIOJIb30BaHUA B OOpaszoBaTtenbHOM mporecce. CHUCOK U3JaHW TPEACTaBICH B
NudpopmarmonHoM obecriedeHnn  00pa3oBaTeIbHON MPOrpaMMbl K IporpaMmme
IIOATOTOBKH CIIELMATIMCTOB CPEIHETO 3BEHA.
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4 KOHTPOJIb 1 OLHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOI'O

IHPEIMETA

KOHTpOJ]B N OLCHKa pPE3YyJIbTATOB OCBOCHHUA OCYIICCTBILACTCA IIPCIIOAABATCIICM B
IIponeccCce IMpOBCACHUA IMPAKTHYCCKHX 3aHHTHﬁ, TCCTUPOBAHHA, a4 TAKIKC BBIIIOJIHCHUA
CTYACHTAaMH MHAWUBUAYAJIbHbBIX 3aHaHHﬁ, YCTHBIX U ITMCBMCHHBIX pa60T

Pe3yabTaTsl 00yueHust
(ocBOeHHBIE YMeHMs, YCBOCHHbIE

OcBoeHHbBIC yMeHNH,
YCBOCHHbBIE 3HAHUSA

OcHOBHBIE MOKA3aTeJIN OllEeHKHU

3HAHUSA) pe3yJbTATOB 00yUeHHUs
1 2 3
1) chopMUPOBAaHHOCTh 3HAaHWH O | 3HATH: OOBSICHIET MECTO H  POJIH
MECTE W POJIM OMOJIOTUW B CHUCTEME | MECTO W pOJIM OWOJIOTMH B | OMOJIOTUM B CHUCTEME HAYYHOTO
HAYYHOTO 3HAHUS; | CHCTEME  HAyYHOTO  3HAHHMS, | 3HAHUS; (bYHKIIMOHATBHON
(YHKITMOHAITLHOM IPaMOTHOCTH | (YHKIITMOHATLHOW TPAaMOTHOCTH | TPAMOTHOCTH  YeJOBeKa  JUIA
YeJoBeKa ISl PEICHUS )KU3HEHHBIX | YeJIOBEeKa ISt peIleHHMsI | pEeIICHHS JKU3HEHHBIX IPOOJIeM
npooiem; KU3HEHHBIX Tpo0IeM
2)  chOpMHUPOBAHHOCTh  YMCHHS | 3HATH: packpbIBaeT cojiepKaHue
pacKpbIBaTh COJIepKaHUE | 3HAYEHUE OCHOBOIIOJIATAIOIINX | OCHOBOIIOJIArAkOIIUX
OCHOBOTIOJIAralOIIUX OMOJIOTUYECKHX TEPMUHOB H | OMOJIOTHYECKUX  TEPMHHOB H
OMOJIOTUYECKHUX TEPMHUHOB U | TIOHSATHIA TIOHSATHUI: KHU3Hb, KICTKA, TKaHb,
MOHATHIA: JKU3Hb, KJIETKA, TKaHb, | YMeTh: Opras, OpraHu3M, BU]I,
OpraH, OpraHu3M, BH, TOMYJISIHS, | PACKPHIBATH COJZICp)KaHUE | TIOMYJISIIHS, IKOCHCTEMA,
IKOCHCTEMa, OWOIIeHO03, OMocdepa; | OCHOBOIOJIATAFOIIIHX OMOIIeHO3, ounocdepa,
MeTabonu3M (0OMeH BemecTB | | OMOJIOTUYECKUX TEPMHHOB U | MeTabonu3M (0OMEH BeIlecTB U
MIPEeBpAIICHUE JHEPTUHU), TOMEOCTa3 | MOHSATUH: KU3Hb, KJICTKA, TKaHb, | IPEBPALICHHE SHEPTUHN),
(camoperynsuus), OuocuHTe3 Oenka, | opra, OpraHu3M, BH/JI, | TOMEOCTa3 (camoperynauus),
CTPYKTypHasi OpPTaHH3AIWs JKUBBIX | MOMYJISIIHS, IKOCHCTEMa, | OMOCHHTE3 Oenka, CTPYKTypHas
CHCTEM, JMCKPETHOCTbh, | OMOIIEHO3, Oouocdepa; | opraHu3alms SKUBBIX  CHUCTEM,
CaMOpPETYJISIIIHS, MeTabonmmu3M (0OMEH BEUIECTB W | IUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITPOU3BEICHHE IpeBpalicHue SHEPIuHu), | CAMOBOCIIPOHU3BE/ICHUC
(penipoaykiusi), HACJIEICTBEHHOCTh, | TOMEOCTa3 (camoperymsiuus), | (penpoayKIus),
W3MEHYHUBOCTb, SHEPrO3aBUCUMOCTbD, | OMOCUHTE3 O€lika, CTPYKTYpHAas | HACICICTBEHHOCTD,
pocT W pa3BUTHE, YPOBHEBAs | OPTaHU3ANMS JKUBBIX CHCTEM, | I3MCHUYUBOCTD,
OpraHu3aIus; JMCKPETHOCTh, CaMOPETYJISIIIHS, | JHEPrO3aBUCUMOCTh,  POCT U
CaMOBOCITPOU3BE/ICHNE pa3BHTHE, ypOBHEBas
(penpomyKuus), OpraHu3aIus
HACJICJICTBEHHOCTD,
U3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT H
pa3BUTHE, ypOBHEBast
OpTraHu3aIus
3) chopmMHpOBaHHOCTE  YMEHHUS | 3HATh: 3HaeT OMOJOTUYECKHE TEOpUU U
pacKpbIBaTh CoJiepKaHuE | OMOJIOTUYECKUE  TEOPUU U | THUIOTE3BL: KIICTOYHYIO,
OCHOBOTIOJIArAlOIITUX TUTIOTE3bI: KJIETOYHYIO, | XDOMOCOMHYIO, MYTaIlHOHHYIO,
OMOJIOTUYECKUX TEOPUH M TUIOTE3: | XPOMOCOMHYIO, MYTAI[MOHHYIO, | 3BOJIOIMOHHYIO,
KJICTOYHOM, XPOMOCOMHOM, | 9BOJIIOIIHOHHYIO, MIPOUCXOXKICHHUS KU3HU u
MYTaI[MOHHOM, ABOJIIOIUOHHOM, | IPOUCXOXKIEHHUSI ~ JKU3HH W | YCJIOBEKa,
TIPOUCXOXKICHUS KU3HU U YEJIOBEKA; | YCJIIOBEKa, pacKpbIBaeT CoJIep)KaHue

22




yMeTh: OCHOBOIIOJIArar0IIMNX
pacKpbIBaTh coJiepkaHue | OMOJIOrHYEeCcKUX Teopui "
OCHOBOIIOJIAraroIInX TUIIOTE3! KJIETOYHOM,
OMOJOTMYECKUX  TEOpUHM M | XpPOMOCOMHOHM,  MYTalMOHHOM,
TUIIOTE3! KJIETOYHOM, | 3BOJIOLIMOHHOM, MPOUCXOKICHUS
XPOMOCOMHOM,  MYTallMOHHOM, | )KM3HU U 4EJIOBEKa;
SBOJIFOIIMOHHOM,
MPOUCXOXKICHUS  KU3HU U
YEJIOBEKa;
4)  cpopMUPOBAaHHOCTb YMEHHUSA | 3HATh: 3HAeT OCHOBOIIOJIAr Al IIUE
pacKpbIBaTb  OCHOBOIIOJIATAIOIIME | OCHOBOIIOJIATAIOIINE Ounonoruueckue 3aKOHBI 51
OHoJI0rHYecKue 3aKOHBI U | OMOJOTrUYecKHe 3aKOHBI U 3aKOHOMEPHOCTHU U YMEET
3akoHoMepHocTu (I'. Mennens, T. | 3aKOHOMEPHOCTH PacKpbIBaTh OCHOBOIIOJIArarOIINe
Moprana, H.M. Basunosa, D.|ymerb: OMOJIOTHYECKHE 3aKOHBI U
I'exkens, ®@. Mrwounepa, K. bapa), | packpriBath 3akoHoMepHocTH (I'. Menaens,
TpaHUIBl KX NOPUMEHUMOCTH K | OCHOBOMOJATarolue T. Moprana, H.W1. BaBunosa, 3.

JKHUBBIM CUCTEMAaM,

OMOJIOTNYECKHE 3aKOHBI U
3akoHomepHoctH (I'. Mennens,
T. Moprana, H.W. BaBunosa, J.
I'ekkensa, ®. Mromiepa, K.
bapa), rpanune! nux
MPUMEHUMOCTH K KUBBIM
CHUCTEMaM;

Iexkens, @. Mromnepa, K. bapa),
IPaHUIIBI KX IPUMEHUMOCTH K
JKHUBBIM CUCTEMAaM,

5) npuobdpereHue OTIbITA | 3HATH: 3HaET H yMEeT NPUMEHSTH
MPUMEHEHHUS OCHOBHBIX METOJOB | OCHOBHBIE METOJbl HAyYHOTO | OCHOBHBIE METOAbl HAay4YHOTO
HAYYHOTO TTO3HAHUS, UCIIOJIB3YEMbIX | TO3HAHUS NO3HAHUS, HUCMOJNB3YEeMBIX B
B  Ouwomoruu: HaAOMIOAEHUS U | yMeThb: Ouonoruu: HaONmoIeHuss |
OTIHCAHHUS KHBBIX CHCTEM, | IPUMEHATh OCHOBHBIC METOJBI | OIMCAHHSI ~ JKUBBIX  CHCTEM,
MIPOLIECCOB U SBJICHUH; OPTaHU3AlMH | HAYYHOTO MO3HAHUS, | IPOIIECCOB u SIBIICHUM;
U TpoBelIeHHS OMOJOTHMYECKOTO | UCHOJB3yeMBIX B  OHWOJIOTHH: | OpTaHU3allM W [POBEACHUS
AKCIIEPUMEHTA, BBIIBIDKCHUSA | HAONMIOJIGHUA W OMNUCAHUS | OMOJIOTMYecKOro JKCIEPUMEHTa,
THIIOTE3, BBIABICHHUS 3aBUCHUMOCTH | )KHBBIX CHCTEM, MPOIECCOB U | BBIIBMIKCHUS THIIOTE3,
MEXIy UCCIIETyeMbIMU | SIBJICHUIA; OpraHM3alliil | | BBIABICHUS 3aBHCUMOCTH MEXIY
BEIIMYMHAMM, OOBSICHEHUS | IPOBENICHUSI ~ OMOJIOTHYECKOTO | MCCIIETyEeMBbIMU BEIIMYMHAMM,
MOJIy4YEHHBIX pe3yNnbTaToB U | DKCIIEPUMEHTA, BBIIBIDKEHUS | OOBACHATH MOJTy4YEHHBIE
(dbopMynHpOBaHHS ~ BBIBOJOB  C | THIIOTE3, BBISIBIICHUS | pe3yabTaTbl M (OPMYJIMPOBATH
HCIIOJIb30BaHUEM HAyYHBIX | 3aBUCUMOCTH MEXIy | BBIBOJBI ~C  HUCIOJIb30BAaHUEM
IIOHSATUI, TEOPUN U 3aKOHOB; UCCIENYEMBIMU  BEJIIMYMHAMM, | HAYYHBIX IIOHATHH, TEOpPHUH H

OOBSCHATH MOJIy4Y€HHBIE | 3aKOHOB;

pe3yabTathl M (OPMYIHPOBATH

BBIBOJII C  HCIIOJb30BAaHHEM

HAy4HbIX [IOHATHHW, TEOpHUH U

3aKOHOB;
6) chopMHpPOBAaHHOCTH  YMEHUSA | 3HATh: 3HA€T U yMEET  BBIICIATH
BBIJICTISITh CYIIECTBEHHBIC NMPU3HAKK | CTPOCHHUE  BHPYCOB,  KIIETOK | CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KIETOK MPOKAPHOT | | IPOKAPHOT u SYKapHOT; | BAPYCOB, KIJIETOK MPOKAPHOT W
9YKapuoT; OHOKJICTOYHBIX U | IPU3HAKU OJHOKJIETOYHBIX U | DYKapUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTraHU3MOB, | MHOTOKJIETOYHBIX MHOTOKJIETOYHBIX ~ OPTaHU3MOB,
BU/IOB, OHOTeoIeHO30B U | yMeTh: BU/IOB, OHOreo1eH030B u
9KOCHUCTEM,; OCOOEHHOCTH | BBLIEIISITh CYILIIECTBEHHBIE | SKOCUCTEM; 0COOEHHOCTH
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MPOIIECCOB  OOMEHA BEIIECTB U
MPEBpAICHUS] JHEPTrUU B KIICTKE,
doToCcHHTE3a, IJIACTUYECKOTO H
HEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meho3a,
OIUTIOJIOTBOPEHUS,  PA3BUTUSA |
pPa3MHOXCHHUS,  WHIAUBUIYAIBHOTO
pa3BuUTHsA OpraHu3Ma (OHTOreHe3a),
OOpBLOBI 3a CYLIECTBOBAaHHUE,
€CTECTBEHHOIO otbopa,
BU1000pa3oBaHus,

MIPUCIIOCOOIEHHOCTH OpPraHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHCHTOB IKOCHCTEM,
AQHTPOIIOTCHHBIX ~ M3MCHECHUH B
JKOCHUCTEMaX CBOCHl  MECTHOCTH,
KpYroBOpOTa BEIIIECTB u
MpeBpaIeHIE YHEPTUU B Onocdepe;

NpU3HAKA  BUPYCOB,  KJIETOK
IPOKAPHOT u 9YKapuoT;
OJHOKJIETOYHBIX u
MHOTOKJICTOYHBIX ~OPTaHW3MOB,
BHJIOB, OHOreoleH030B u
9KOCHUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB W
TIPEBPAICHHUS SHEPTUU B
KJIETKE, dboTocuHTE3A,
IIJIACTUYECKOTO u
SHEPTreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a,
OTUIOJIOTBOPEHUS, Pa3BUTUS U
Pa3MHOXKCHHS,
UHIUBUAYaIbHOTO
opranmu3ma
O0oppOBI  3a
€CTECTBEHHOT'O
BHJ1000pa30BaHMsI,
PUCIIOCOOIEHHOCTH
OpraHu3MOB K cpezie oOWTaHus,
BIIMSTHUS KOMIIOHEHTOB
JKOCHUCTEM, AQHTPOIIOTCHHBIX
W3MEHCHHMII B  DKOCHCTEMax
CBOEM MECTHOCTH, KPyroBOpOTa
BEILIECTB u MIPEeBpAICHIE
sHepruu B ouocdepe;

pa3BUTHSI
(oHTOTEHE3A),
CYIIECTBOBAHUE,
oTbopa,

MpoIIeCCOB OOMEHa BEIIECTB M
MPEBPAICHHS] SHEPTUU B KIIETKE,
dboTocuHTE3a, IUIACTUYECKOTO U
HSHEPTreTUYECKOro obmeHa,
XEeMOCUHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3BUTHI U
pPa3MHOXKEHUS,
WHINBUIYTBHOTO
opranusma
O0oprOBI 32
€CTECTBEHHOI'O
BUJ1000pa30BaHMUs,
MPUCTIOCOOTICHHOCTH
OpPraHuU3MOB K Cpeie OOWTaHWs,
BIIUSTHUS KOMIIOHEHTOB
9KOCHCTEM, AHTPOTIOTEHHBIX
M3MEHEHHUH B HKOCUCTEMAX CBOEH
MECTHOCTH, KpyroBOpOTa
BEIIIECTB u MIpeBpalieHue
SHEprum B Ouocdepe;

pa3BHUTHSA
(oHTOTEHE3A),
CYIIECTBOBAaHHE,
otbopa,

7)  chopMHpOBAaHHOCTH  YMEHUS
NPUMEHSTh  TOJIyYCHHBIC 3HAHHS
U1 OOBIACHEHHS OMOJIOTHYECKUX
MPOLIECCOB W SBJIICHUH,  JUIA
OPUHATUS MPAKTHYCCKUX PEIICHHIMA
B IIOBCEIHEBHOM >XU3HU C IEIBIO
obecrneueHust OE30MaCHOCTH CBOETO
3II0POBbBSI U 3I0POBBSI OKPYKAFOIIUX
JOAeH, COONIOACHUS  30POBOTO
oOpa3a JKH3HH, HOPM TI'PaMOTHOIO
MOBEICHUSA B OKpY>Karolein
IMPUPOJHON  cpele;  NMOHUMAaHHE
HEOOXOIUMOCTHU HCIIOJIB30BAHMS
JIOCTYKCHHI COBpPEMEHHOM
ouosioTu M OWOTEXHOIOTMHA A
paloHaIbHOIO
MIPUPOIOTIONE30BAHUS;

3HATh:
HEOOXOIMMOCTh HCIOJIL30BAHUS
JOCTHKCHUM COBPEMEHHOMN
OHoJIOrUY ¥ OMOTEXHOJIOTUN I
paIMoOHAILHOTO
MPUPOIOTIOIB30BAHHS;

yMeThb:

MPUMEHSTH MOJIyY€HHbIE 3HAHUS
IS 00BSICHEHUS
OMOJIOTHYECKUX TMPOIECCOB U
SIBJICHUH, TS TPUHSITHS
MPaKTUYECKUX  pEelIeHuH B
IMOBCEAHEBHON JXU3HH C ICIBIO
obecneyeHus 0e30macHOCTH
CBOCTO 37I0POBBSI H 3J0POBBS
OKPY>KarOIINX JIIOJIEH,
COOJIOZICHHSI 3JI0POBOTO 00pasa
KU3HH,  HOPM  T'PaMOTHOTO
MOBEICHUS B  OKpYXarouien
IPUPOTHON Cpejie;

3HaeT U
TIOJTyYCHHBIC
00BSICHEHHUS

IPOIIECCOB M

yMEeT  TPUMEHSTH
3HAaHUSA TS
OHOJIOTHYECKUX
SBJICHUH, IS
TPUHSITHS MPAKTUICCKHIX
penieHuit B OBCEIHEBHOMU
JKM3HH C IENIbI0 O0eCICUCHHS
0€301acCHOCTH CBOETO 3JI0POBbS U
370pOBbSl OKPYKAIOLIUX JIKOJEH,
coOJroIeHHsT  3JI0pPOBOrO  00pasa
JKH3HH, HOPM rPaMOTHOTO
MOBEJICHUA B  OKpYyKarolen
IIPUPOJHON Cpelle; TOHMMaHHUe
HEOOXOIMMOCTH HCIOJIH30BaHU
JOCTHKCHUM COBPEMEHHOMN
OHoJIoruy ¥ OMOTEXHOJIOTUH [IA
paloOHAIBHOTO
MPUPOIOTIOIB30BAHHS;

8) chopMHpPOBAHHOCTH  YMEHHS
pemiath  OHMOJIOTHYECKHE — 3a/1adH,
COCTAaBJIAATh T'CHOTHUIIMYCCKHUEC CXEMBI
CKpCIMBaHUs JJIsI Pa3sHbIX THIIOB
HacJIeIOBaHHUsI IPU3HAKOB y

yMeTb:

pewiatb OMOJIOTMYECKUE 3a/lauH,
COCTaBJIATh TFE€HOTUIINYECKHE
CXEMBbl  CKpeIlMBaHUS  JJs
pa3HbIX THUIOB HAaCJIEIO0BaHUS

yMEeT peliaTh OHOJIOTHYECKUE
3aj1a4H, COCTaBJISITh
TC€HOTUIITNYCCKUEC CXEMBbI
CKpEIIMBAHUS JUTS PA3HBIX THITOB

HACJICJOBAHMS  TPU3HAKOB VY
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OpraHmu3mMoB, COCTaBJIATh  CXCMbI
IepeHoca BCIICCTB U DOHCPIruvu B

IIPU3HAKOB Yy  OpPraHU3MOB,
COCTaBIIAATh CXEMBI IIEPEHOCA

OpTraHru3MOB, COCTAaBJIATL CXCMbI
NepeHoca BCUICCTB U DHCPIrur B

KOCHCTeMax  (Lenu  NHUTaHUs, | BELIECTB U JHEPruu B | OKOcHCTeMax (Lenu MHUTaHMs,
TMIUIIEBHIE CETH); sKocucTeMax (LIeMH TUTaHUS, | THUIIEBbIC CETH);

IUILEBbIE CETH);
9) chopMHPOBAHHOCTb  YMEHMH | yMeThb: yMEET KPUTHYECKH OLICHUBATH
KPUTHUYECKU OLICHUBATh | KPUTUYECKHU OLICHUBATh | UHOPMAIIMIO  OHUOJIOTHIECKOTO
UH(pOPMaLIHIO O6MoJIOrn4YecKoro | MHGOpMau OUOJOTHYECKOro | CONepKaHMUs, BKJIIOUYAIOLYIO
coJiepKaHus, BKJIIOYAIOIIYIO | COJEpKaHUS, BKJIIOUAIOIIYIO | TICEBJIOHAYYHbIE  3HAHUS U3
IICEBJIOHAYYHBIC 3HAHHUSA U3 | ICEBIOHAYYHBIE  3HAHMS W3 | Pa3IMYHBIX HCTOYHUKOB
pa3IMYHbIX HCTOYHUKOB (CpEACTBa | pa3IMYHBIX HCTOYHUKOB | (cpeacTBa MacCOBOM
MaccoBoil HMH(popMalMM, Hay4HO- | (CpeacTBa MaccoBO# | HH(pOpMalUH, Hay4yHO-
MOMYJISIPHbIE MaTepHaisl); | HHpOpMaIum, HAy4yHO- | MOMYJISIPHbIE MaTepUabl);
UHTEPIIPETUPOBATH ITUYECKUE | NTOIYJISIPHBIE MaTepHalbl); | MHTEPIPETUPOBAaTh  3TUYECKHE
aCIEKThI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITUYECKHUE | aCIEKThI COBPEMEHHBIX
UCCIIEI0OBaHUI B OuoJsioruy, | aceKThl COBPEMEHHBIX | MCCIEeIOBaHUH B OHOJIOIMH,
MEIUIINHE, OMOTEXHOJIOTHH; | UCCIEAOBAaHUM B OMOJIOTMHM, | MEJULMHE, OMOTEXHOJIOTHH;
paccmarpuBarhb rino0anbHble | MEAULIMHE, OMOTEXHOJIOTHH; | pacCMaTpUBATh riio0anbHbIe
9KOJIOTHYECKHE npoOJIeMBI | pacCMaTPUBATh IJ1I00aJIbHBIE | KOJIOTHYECKHE po0sIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO | HIKOJOTHUECKUE npoOJIeMbl | COBPEMEHHOCTH,  (OPMHPOBATH
OTHOIICHHIO K HHUM COOCTBEHHYIO | COBPEMEHHOCTH, (OPMHPOBATH | IO OTHOLICHUIO K  HHUM
MIO3ULUIO; 0O  OTHOUIEHHIO K  HUM | COOCTBEHHYIO MTO3ULIMIO

COOCTBEHHYIO MTO3UIINIO;
10)copMupoOBaHHOCTH YMEHHUH | yMeTh: yMEEeT CO03/1aBaThb COOCTBEHHBIC
CO3/1aBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIE | TUCbMEHHBIE u YCTHBIE
IIMCbMEHHBIE U YCTHBIE COOOIIEHHUS | TUCbMEHHBIE u YCTHBIE | COOOILIEHUS Ha OCHOBE
Ha OCHOBE O6uosornyeckoil | cooOIeHus Ha OCHOBE | OMOJIOrMYecKo MHPOpPMALUU U3
uHpOpMauU u3 HECKOJIBKUX | OMOJIOTHYECKON MHPOPMALIUU U3 | HECKOIBKIX HUCTOYHUKOB,
HCTOYHUKOB, IPaMOTHO | HECKOJIBKUX VCTOYHUKOB, | TPaMOTHO UCII0JIb30BaTh
HCIIOJIb30BATh IOHATUMHBIN | TPAMOTHO UCIIOJIb30BaTh | MOHSATUMHBIN annapar OMoJoruu
anmapar GMOJIOIuH. NOHSTHHHBII anmnapar

OMOJIOTUH.
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