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1. TIACIIOPT PABOYEH IMTPOI'PAMMBI YYEBHOI'O ITPEJMETA
BUOJIOTUSA
1.1 O6aacTh NPpUMEHEHHUs] IPOTrPaMMbI
PabGouass mporpamma  yuyeOHoro mnpeamera  «buosorusi»  SBISETCA  YaCThIO
0011e00pa3oBaTeNbHON MOJATOTOBKH CHEIUATINCTOB CPEJHEro 3BE€HAa B COOTBETCTBUHU C
®I'OC COO B npenenax ocBoeHus: o0pazoBarenbHbIX porpamm CIIO

1.2 MecTto y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeHHATHUCTOB CPeJHero 3BeHa: sBJISETCS yUeOHBIM MpeIMeTOM 0011e00pa3oBaTeIbHON
MOJIFOTOBKHU, U3y4aeMblil Ha 6a30BOM ypOBHE.

1.3 Lesn 1 3a1a4u y4e0OHOTI0 npeaMeTa — Tpe0OBaHUS K Pe3y/ibTaTaM 0CBOCHMS
AUCIHUIJIMHBI:

Hean:

[enb nzydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE - OBJa/ICHUE
0OyYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBLHON OpraHU3alliy KUBBIX CUCTEM
pa3HOro paHra M TNPUOOPETEHHE YMEHHUI HCIOJB30BaTh 3TH 3HAHMS JII TPAMOTHBIX
JIEUCTBUN B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3TMUHBIX KU3HEHHBIX
pooieM.
3anayu:

JlocTrkeHne 1uenu u3ydeHus yueOHoro npenmera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcsl peuIeHUEM CIEeIYIOUX 3a0a4:

- OCBOCHHME 00YYarOUMMUCS CUCTEMbI 3HAHUW O OMOJOTUYECKUX TEOPHSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSIX, THUIOTe3aX, [MpaBUJiaX, CIYKallUX OCHOBOWM  JUIs
(opMHpOBaHUSA TPEICTABICHUA O ECTECTBEHHO-HAYyYHON KapTHHE MHUpa, O METoAax
Hay4HOI'O MO3HAHMS, CTPOCHUH, MHOTOO0OPa3uu U OCOOEHHOCTAX KUBBIX CUCTEM Pa3HOIO
YPOBHSl OpraHHU3alliM, BBIJAIOIINXCS OTKPBITHSX M COBPEMEHHBIX HCCIECIOBAHUSAX B
OHoJIorNy;

- ¢opMmupoBaHHE Yy OOYYaIOIIUXCS T[O3HABATEIbHBIX, HWHTEUICKTYaIbHbIX H
TBOPYECKUX CIOCOOHOCTEH B MpPOLECCe aHAIM3a JAHHBIX O MyTSIX Pa3BUTUS B OMOJIOTHU
HAy4YHBIX B3IVISA0B, MJAEH M NOJAXOM0OB K H3YYEHHUIO JKHMBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3alluy;

- CTQHOBJICHHE y OOy4Jaronuxcst oOmen KyabTypbl, PYHKIIMOHAILHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUPA KUBOU MPUPOIbI
Ha OCHOBAHMHM 3HAHUU U OIbITA, MOJYYEHHBIX MIPU U3YYEHUHN OUOJIOTHH;

- ¢opMmupoBaHHEe Yy OOydYarOlIUMXCS yYMEHUN WJUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTUYECKUX 3HAHUM B TPAKTUUYECKOMN IEATEIbHOCTH YEI0BEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

- BOCIHUTAHHUE YOEKIEHHOCTH B BO3MOXHOCTH IIO3HAHUSI YEJIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOIIOCHHS dTHICCKUX HOPM
[IPU NIPOBEJICHUU OUOJIOTMUECKUX HCCIIET0BaHUM;

- OCO3HAaHHE IICHHOCTH OHOJOTMYECKMX 3HAHUN [JIsl TOBBIIIEHUS YPOBHA
HKOJIOTMYECKOM KYIbTYpPHI, 4711 ((OPMUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

- NPUMEHEHHE MPUOOPETEHHBIX 3HAHMI M YMEHUW B IMOBCEIHEBHOM >XKU3HU IS
OLICHKM IIOCJEACTBUM CBOEW JEATEIIBHOCTH II0 OTHOLIEHUIO K OKPYXKalollew cpene,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAaHHE U COOJIIOICHUE MeP MPOPHITaKTUKHU 3a00I€BaHMIA.



OcBoeHMe coaepKaHUsA Y4eOHOro MpeaMeTa 00ecrneYrBaeTCH JOCTUKEHUEM
00y4aroIUMHCH CJIeIYIOIHUX pe3yabTaToB:
TpeOoBaHus K IPpeAMETHBIM Pe3yabTATAM:

1) chopMHUpPOBAaHHOCTH 3HAHMN O MECTE€ M POJU OUOJIOTMH B CHCTEME HAy4YHOIO
3HaHUS; GYHKIMOHAJIBLHOM rPaMOTHOCTH YeJIOBEKa JIJIsl PeIICHUs )KU3HEHHBIX TTPO0IeM;

2) chopMHUpPOBAHHOCTH YMEHHUS PACKpBhIBaTh COJEpP>KaHHWE OCHOBOMOJAraroUINX
OMOJIOTUYECKUX TEPMHHOB W TIOHSATHH: JKU3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BH]I,
MOMYJISAIIAS, DSKOCHCTEeMa, OWOIeH03, Oumocdepa; merabonm3Mm (0OMEH BeEIIECTB U
MpPEBpAICHHE SHEPIHH), TOMEOCTa3 (CaMOperyisius), OnocuHTe3 Oenka, CTPYKTypHas
OpraHu3alusl *KUBBIX CHCTEM, JIUCKPETHOCTh, CAMOPETYJSIHS, CaMOBOCIPOU3BEICHUE
(penpoayKiius ), HaCIECTBEHHOCTh, U3MEHYUBOCTh, YHEPTO3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBasi OpraHu3aIus;

3) chopMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJACP)KAHUE OCHOBOIOJIATAIONIUX
OMOJIOTUYECKUX TEOpUM U THUMOTE3: KIETOYHOW, XPOMOCOMHOW, MYyTallMOHHOM,
ABOJIIOLIMOHHOM, MPOUCXO0XKICHUS KU3HHU U YEIIOBEKA;

4) chopMUPOBAHHOCTh YMEHHUSI PACKphIBaTh OCHOBOIMOJATAIONINE OHUOJIOTHUYECKHE
3akoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.I. Basunosa, 3. I'ekkens, .
Miromnepa, K. bapa), rpanuiisl uX TpUMEHUMOCTH K KMBBIM CHCTEMaM;

5) mpuoOpeTeHue omnbITa TPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOIO IO3HAHMS,
WCTIONB3YEeMbIX B OHOJIOTHMU: HAOJIIOJACHUS W OMHCAHUS >KUBBIX CHUCTEM, MPOIECCOB U
SIBJICHUW; OpraHu3alMd U TPOBEJACHUS OUOJOTMYECKOTO SKCIEPUMEHTA, BBIJIBHIKCHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTU MEXIY MCCIIEAyEeMbIMH BEJIWYMHAMH, OOBICHEHUS
MOJYYEHHBIX PE3YJIbTATOB U (hOPMYJIHUPOBAHUS BHIBOJOB C HCMOJIB30BAHUEM HAYYHBIX
MIOHSITU, TEOPUN U 3aKOHOB;

6) cpopMHUPOBAHHOCTh YMEHHUS BBIICISATH CYIIECTBEHHbIC MPU3HAKK BUPYCOB,
KJICTOK MPOKAPUOT U DYKAPHUOT; OJHOKJIECTOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, BUJIOB,
OMOTeOIIeHO30B U AKOCUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIECTB U MPEBpAICHUS
SHEPTUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCUHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, Ppa3BUTHS U  Pa3MHOKEHMUS,
WHAMBUYaIbHOTO pa3BUTHUS OpraHu3Mma (OHTOreHesa), OOopbhObl 3a CyYIIECTBOBAaHHUE,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsI, MPUCIIOCOOIEHHOCTH OPTraHU3MOB K Cpele
oOuTaHus, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaxX
CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U MPEBpallleHue SHEPTUuu B Ouocdepe;

7) chopMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJYYCHHBIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTUYECKUX TIPOLIECCOB W SBJICHUM, JJISI TPUHATHS MPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU C 1IEJIbI0 00ecrieueHus] 0€30MacHOCTH CBOETO 37I0POBbS U 3JI0POBbS
OKPYXKAIOLIUX JIIOJIeH, COOJIOICHUST 3JI0pOBOTO 00pa3a >KW3HU, HOPM TIPAMOTHOTO
MOBEJICHUSI B  OKpYXKalolle NpUpOJHOM  cpele; IOHUMaHuE HEOOXOIUMOCTH
UCIIOIb30BaHUsl  JIOCTHKCHUM  COBPEMEHHOM OWOJIOTMM U OMOTEXHOJOTUM  JJIA
PalMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

8) chopMUPOBAHHOCTH YMEHHUS pelniaTh OHOJIOTHYECKHE 3aJadl, COCTaBIIATH
T€HOTUIIMYECKUE CXEMbl CKPEIIMBAHUS ISl Pa3HbIX TUIIOB HACJIEAOBAHUS MPU3HAKOB Yy
OpraHu3MOB, COCTAaBIIATh CXEMbI MEPEHOCAa BEIIECTB W HHEPIHM B IKOcHUCTeMax (LemnH
MUTAHUS, TUIIEBBIC CETH);

9) chopMHPOBAHHOCT, YMEHHH  KPUTHYECKH  OIEHWBATh  HMH(POPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYI0 TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOoM WHGOpMAIMKM, HAYyYHO-TIOMYJISIPHBIE MaTepualbl);
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UHTEPIPETUPOBATh ATHUUECKUE AacleKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJIOTUH,
MEIUIMHE, OMOTEXHOJIOTMH; paccMaTpUBaTh IJIO0ANIbHBIE 3KOJOTMUYECKHE MPOOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

10) chopMHUpPOBAaHHOCTH YMEHHUM CO3/1aBaTh COOCTBEHHBbIC NMHUCbMEHHBIE U YCTHBIC
COOOIIEHUS HAa OCHOBE OHMOJIOTMUECKOW HMH(POPMAIMU M3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJIB30BaTh MOHATUWHBIN anmnapar OuOJIOTHH.

JIn4yHOCTHBIE pe3yabTaThl 0CBOCHHMS OCHOBHOI 00pa30BaTeIbHON MPOrpamMMbI
JAOJIKHBI OTPAKATh:

- TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- UHTEpeC K pa3nuyHbiM cdepaMm MpodeccHoOHANbHON NeATEIbHOCTH, yYMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccur M peaiu30BbIBATH COOCTBEHHBIE
KU3HECHHbIE TIJIaHbL;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSHKEHUN
BCEH JKU3HHU,;

- DKOJIOTUYECKOT'O BOCIIUTAHMUS:

- ¢(hOPMHUPOBAHHOCTh IKOJOTUUYECKON KYJIbTYpbl, TOHUMAHHUE BIMSHUS COIL[MAJIbHO-
DKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOW Cpelbl, OCOZHAHUE
rJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0IIeM;

- IUIAHUPOBAHUE W OCYILIECTBICHUE ACHUCTBUUA B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEMPUATHE JECUCTBUM, TPUHOCAIIMX BPEA OKPYKAIOUIEN CPEAE;

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

- [IECHHOCTU HAy4YHOT'O MO3HAHMSL:

- ¢(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAayKd M OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

MeTtanpenMeTHble pe3yIbTaThl OCBOSCHUS OCHOBHON 00pa30BaTEbHON MPOTrpaMMBI
JOJDKHBI OTPAXKaTh:

- CaMOCTOATENbHO (OPMYJIMPOBATh U AKTyaJIM3UpOBaTh MPoOJIeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- BBISIBJIAITh 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pACCMAaTPUBAEMBIX SIBJIICHUSIX;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUs
NPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0B O3HAHMS;

- CcTaBuTh H (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATEIBbHOCTU U KU3HEHHBIX CUTYalUsX;

- BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7avy, BbIIBUTATh
TUIIOTE3Y €€ PELICHHs], HAXOAUTh apryMEHTHI JJISI JOKA3aTEIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

- YMeThb MEpPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 U MPAKTUYECKYIO OOJacTH
KU3HEACATEIBHOCTH;

- UCTOJB30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpTraHU3allMOHHBIX 33]a4 C COOJIIOACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPABOBBIX U ATHUECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€30MMaCHOCTH;



2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1 O0bem yueOHOro nmpeaMeTa M BUAbI Y4eOHOH padoThI

Bua yuyeOHoii padoThbI 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. TemaTnuyeckuii IVIAH U ColepkaHUE Y4eOHOro npeamera «buosorus»

HaumeHnoBanue
Conep:kanue y4eOHOr0 MaTepuasa, NpakTuiecKkne 3aHATUSA U JJadopaTopHble 3aHATUss | O0bEeM 4acoB
pa3xesioB U TeM
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. Micnioyib30BaHMEe 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
CTpOeHHe 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.




OnnomemOpanHnbie opranousl kietku: IIIC, annapat ['onabmaxu, 1u3ocoMsl. [ToryaBToHOMHBIE
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 - perynatopHbiii 1eHTp KieTku. CTpoeHue snpa: sjaepHas o00J0uYKa, Kapuoluiazma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

IIpakTH4eckoe o0yyenune 2
JlabopaTtopHas pabota Ne 1. M3ydeHne KaTaJIuTHYECKON akKTUBHOCTU (PePMEHTOB (Ha MpUMeEpe 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
DHEPTrUM B KJIETKE. DTambl dHEpPreTHueckoro oomMeHa. ['nmkonus. bpokeHne W ero BHUJIBL
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Kucnoponnoe okucieHue, win KieTodHoe apixanue. OxucnurenbHoe (HOCHOpUIHPOBAHHE.
D¢} ekTUBHOCTH SHEPTETHUECKOTO OOMEHA.

Peakniun matpuunoro cuntesa. ['enernueckas uadopmanus u JIHK. Peanuzanus reHeTudecko
uHbopMaIluu B KJIETKe. | eHeTH4YeCKHil KOA M €ro CBOMCTBAa. TpaHCKPUMIIUS - MAaTPUYHBIHN
cunre3 PHK. Tpancnauusa - OuocuHre3 Oenka. Otambl TpaHcasuuu. KonupoBaHue
aMUHOKHUCTOT. Poib pubocoM B OMocuHTE3€e OelKa.

Hekinierounsle GopMmbl xu3Hu - BUpychl. Mctopusa otkpeitus BupycoB (.M. MBaHOBCKHIA).
Oco0OeHHOCTH CTPOEHUsl U KU3HEHHBINM LUK BUpycoB. bakrtepuodaru. bonesnu pacrenui,
YKUBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMmH. Bupyc nmmynoaeduuura yenosexka (BUY) -
Bo30yautens CIIMla. OOpaTtHast TpaHcKpumnuusi, peBepra3a M uHTerpasza. Ilpodunaktuka
pacnpoCcTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.

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. Permnmukamnus - 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 murtosa. [Ipomeccel, mpoucxonsmue Ha pasHbIX CTAIHUIX
MHUTO3a. bHOJIOrnYecKui CMBICI MUTO3A.

[Iporpammupyemas rubenb KIETKH - arnonTo3.

DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Buapl 6ecrosioro pa3MHOXKECHHUS:
JieJIeHre HaJBOE€, MOYKOBAHWE OAHO U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BEreTaTUBHOE
pa3zMHOkeHue. MICKyCCTBEHHOE KIIOHMPOBAHUE OPTraHU3MOB, €0 3HAYEHUE JJIS1 CETIEKIINU.
[TooBoe pazMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.
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Meiio3. Craauu meiiosa. [Iponeccel, mpoucxoAsaiye Ha CTaausx Meio3a. [loBenenne xpoMocom
B Meio3e. KpoccrnHrosep. bronmorndecknii CMbICII M 3HAUEHUE MEH03a.

["ameTorenes - mporecc oOpa3oBaHUs TIOJOBBIX KJIETOK y KUBOTHBIX. [l0JOBBIEC >Keme3bl:
CEMCHHHUKH U AMYHHKUA. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK - TaMeT (CIepMaTO30M/I,
AUIEKIIeTKa) - crepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOCHHUS SIULEKIETOK U
criepmaTto3ouioB. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE (OHTOrEHE3). DMOpPUOHAIBHOE pa3BUTHE (IMOPHOTEHE3). DTalbl 1

SMOPHUOHATILHOTO PAa3BUTHUS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJIsIIus,

opranorenes. [ToctamOproHanbHOe pa3BuTHe. TUIBI TOCTAIMOPUOHATBLHOTO PA3BUTHUA: TIPSIMOE,

HernpsMoe (JTUYMHOYHOE). BriusHue cpeapl Ha

pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

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 reHeTukn (TMOPUAOIOTUYECKUM, TUTOI€HETUUECKUH, MOJIEKYJIIPHO-TE€HETUUECKUIN).

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

3aKOHOMEPHOCTH HACJIEIOBAHUS TIPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MonoruGpuanoe
CKpelIMBaHue. 3aKoH eJMHO00pa3usi TMOpHI0B epBoOro nokoJjeHus. [IpaBuio JOMMHUPOBAHUA.
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3aKOH paclleIuieHus Mpu3HakoB. [unore3a uyuctoTel ramer. IlomHoe u  HemosaHoe
JOMUHUPOBAHHE.

JurubpuaHoe ckpenmBanue. 3aKOH HE3aBUCUMOT'O HAClI€JIOBAHUS MTPU3HAKOB.
[{uToreHeTMUECKHE OCHOBBI JUTMOPUAHOIO CKPELIUBAHUSA. AHAIM3UPYIOLIEE CKPELIMBAHUE.
Hcrnonb30BaHne aHATU3UPYIOIIETO CKPEIIUBAHUS ISl ONPEAEIICHHS] TEHOTUIA OCOOH.

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

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCcKue KapThl.

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

M3meHunBOCTh. BUABl M3MEHYMBOCTH: HEHACIIEACTBECHHAsA U HACJEACTBEHHas. Poiib cpeanl B
HEHACJIEJCTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALMOHHON HW3MEHUYHUBOCTH.
Bapuanmonnsiil psa u BapuannoHHas kpusas. Hopma peakuuum nprsnaka. KonnuecTBeHHbIE 1
KayeCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoilcTBa MOAU(PUKAIMOHHON N3MEHYUBOCTH.
HacnencrBeHHasi, WM TEHOTUIIMYECKAs,, M3MEHYMBOCTh. KOMOMHATHMBHAs W3MEHUYUBOCTb.
Meiio3 M TI0JOBOM TMpolecc - OCHOBA KOMOWHATHMBHOM HM3MEHYMBOCTH. MyTarimoHHas
u3MeHunBocTh. Kiaccudukanus MyTanuii: reHHble, XpOMOCOMHbIE, T€HOMHbIe. YacToTa U
NPUYUHBI MyTaluid. MyTareHHbsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACJIEICTBEHHOU
n3menunsoctu H.M. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka d4enoBeka. Kapuortumn uyenoBeka. (OCHOBHBIE METOJbl TEHETHUKH 4YEJIOBEKA:
reHeaJoTUueCKui, OJIM3HELOBbIA, IUTOTCHETUYCCKUM, OHOXUMUUYECKUN, MOJICKYJISIPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/IeJICHUe T'e€HOTUIA: ITOJHOINEHOMHOE CEKBEHHPOBAHHUE,
T€HOTUIIMPOBaHUEe, B ToM uucie ¢ nomombto I1I[P-ananuza. HaciaeacTtBenHsie 3abosieBaHus
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4eJl0OBeKa: TEHHble Oo0Jie3HM, OOJE€3HM C HACJIEACTBEHHOM MpeapacroioKEHHOCTHIO,
XpoMocoMHbIe Oonie3Hn. CoMaTHYecKHe U TeHepaTHUBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHLIUIIBI 370POBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPHIAKTUKHI U JICUYCHHUS] TeHETUIECKUX
Oone3Heil. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEAMIIMHCKONW I'€HETHKH B
PEIOTBPALICHUH U JICUCHUU TeHETHUYECKHUX 3a00JI€BaHUI UeIoBeKa.

IIpakTHuyeckoe 0o0yueHune 4
JlaGopaTopuas pabdota Ne 5. Msyuenune monuukarmOHHOW W3MEHUYHUBOCTH, IOCTPOCHHE 1
BAPUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBOIA.
JlabopaTtopHas paborta Ne 6. Ananu3 myTaruil y 1po30(uiibl Ha TOTOBBIX MUKPOTIPETapaTax. 1
[IpakTueckast padota Ne 2. CocTaBiieHUE U aHAJIU3 POJIOCIOBHBIX YETIOBEKA. 1
Tema 1.7 OcHoBHOE coep:KaHue 2
Cesexnus Teopernueckoe o0yuenme: 2
OpPraHHM3MOB. Cenekuus Kak Hayka M TpoLEcC. 3apOoXkKACHUE CENEKIMU U JoMecTtukanus. Yuenne H.M.
OCHOBBI BaBuioBa 0 1EeHTpax MPOUCXOXKICHUS W MHOT000pasvs KyJlbTYpPHBIX pacTeHuil. [leHTpsl
GuoTexHoorun | TPOUCXOXKICHNUS TIOMAIIHUX *KUBOTHBIX. COpT, MOPOAA, INTAMM.
CoBpeMeHHbIE METOABI CENEeKIIMU. MacCOBbIi U WHAMBUAYAJIbHBI OTOOpPHI B CENEKIUU
pacTteHuil u KuBOTHBIX. OlieHKa SKCTepbepa. BIM3KOpOCTBEHHOE CKPEITUBAHUE - UHOPUIUHT.
Yucras nuHud. CkpelyBaHue YUCThIX IMHUN. ['eTeposuc,
i TuOpuaHas cuia. HepoactBenHoe ckpeniuBanue - ayropuauur. OtaanéHnas Tuopuan3anus
u e€ ycnexu. McKycCTBeHHBI MyTareHe3 1 NoJIy4eHUe NOJUIIONI0B. JJoCTHXKEeH sl ceneKuuu
pPaCTEHHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buotexHonmorusi Kak oOTpacib TMPOU3BOJCTBA. ['€HHas WHXEHEpPHUsA. OTanbl CO3JAaHUs
pexomounanTHoM JIHK u Tpancrenneix opranu3moB. Kiertounass unxkeHepus. Kietounbie
KYJIbTYPBI. MUuKpOKIOHaIbHOE pa3MHOXEHUE pacTeHUN. KnonupoBanne
BBICOKOIPOAYKTHUBHBIX CEIHCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE M ITUYECKHE
npo6iembr. [MO - reHeTHYeCKH MOAUPHUITUPOBAHHBIC OPTAHU3MBI.
Pa3znen 2. Pa3Burue opranuszma 32
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Tema 2.1
IBOJIOLUOHHASA
OMO0JIOTHA.

OcHoOBHOE coJiep:KaHue

10

TeopeTquCKoe oﬁyquMe:

[TpenmnochlIKu BOSHUKHOBEHHS BOJIONIMOHHON TEOPHUU. DBOIIIONMOHHAS TEOPHUS B €€ MECTO B
Ouostoruu. BiusiHEE SBOJTIOIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.
CauzerenpcTBa dBOMONUH. [lameoHTOIOTHYECKHE: TTOCIIEA0BATEILHOCTh MOSIBIICHUSI BUOB B
TAJICOHTOJIOTUYECKOM JIETONHCH, TepeXxoaHbie ¢GopMbl. buoreorpaduueckue: CXoICTBO |
paznuune ¢ayH u HIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOJCTBA M pasiu4us SMOPHOHOB pa3HBIX BHJOB TTO3BOHOYHBIX.
CpaBHUTEIIFHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PyJAUMEHTapHBIC OpTaHbl,
aTaBU3Mbl. MOJICKYJIIPHO-OMOXUMHYECKHE: CXOACTBO MEXaHHU3MOB HACICACTBCHHOCTH U
OCHOBHBIX METa0OJIMICCKUX ITyTEH y BCEX OPraHU3MOB.

OpomonnoHHas Teopus Y. JlapsuHa. [Ipennocbuikun BOSHUKHOBEHUS TapBUHU3Ma. JIBroKyIue
CWJIbl SBOJIONMUA BUAOB 1O JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE TMPU OrPAHUYEHHOCTH
pecypcoB, HeonpeIeaEHHass U3BMEHUYUBOCTh, O0ph0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBI OTOOD).
Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUAA U 3BOJIIOIUU.

JIBrokymne cuibl (pakTopbl) 3BOJIOLUMHM BHUJIOB B MpUpoje. MyTalMOHHBIN Mpolecc u
KOMOMHATUBHAsT WM3MEHYUBOCTH. llomynsioHHbIe BOJHBI M Jpeid reHoB. M3omsuus u
MUTpaIus.

EcTecTBenHbIi 0TOOp - HanpaBJsitoHil hakTop 3BoIOIUHA. DOPMBI €CTECTBEHHOTO 0TOOPA.
[Tpucnoco6IeHHOCTh OPTaHU3MOB KaK Pe3ysbTar 3Bojtonuu. [IpuMepsl mpucmocobieHnii y
OpraHu3MoB. ApoMopd03bl U UIMOAAANTALINH.

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

MakposBomorusi. dopmbl  sBOMIOUMU:  (puiieTUYECKas, UMBEPreHTHas, KOHBEPIEeHTHas,
napauienbHas. HeoOpaTuMOCTh 3BOJIOIHH.
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[IpoucxoxieHne OT HeCHeIUaTu3upOBaHHBIX MpenkoB. [Iporpeccupyromas crnenuaiu3amus.
AJlanTUBHAs paaualusl.

IIpakTHYecKoe 00yueHHe 4
JlabopaTtopHas pabota Ne 7. CpaBHEeHHE BUI0B 110 MOP(POIOTUYECKOMY KPUTEPHUIO. 2
JlabopaTtopHas pabota Ne 8. OmucaHue IpUCTIOCOOJICHHOCTH OpraHn3Ma U €€ OTHOCUTEIHHOTO 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
NPSIMOXOIAIINK, YeloBEeK HeaHAepTalIbCKUuK, YUenoBek pa3yMHbIM. Haxoaku uHCKOmmaeMbIx
OCTaTKOB, BpeMs CYIIIECTBOBaHMUs, 00JIACTh PacIpOCTpaHEHUs1, 00BEM TOJIOBHOTO MO3ra, 00pa3
KU3HU, OPYAUSL.

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

IIpakTueckoe o0yueHune

[IpakTuueckast padota Ne 3. M3yueHue 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. Mopdornornyeckue 0COOEHHOCTH paCTEHU U3 Pa3HBIX MECT 2
oOUTaHUSI. 2
[Ipaktuueckas pabota Ne 4. [Toacu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB PACTECHUM.
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.

CocymiecTBoBaHne TMpHUPOAbI U denoBeuecTBa. CoxpaHeHne OnopasHooOpasusi Kak OCHOBA
ycToiunBocTy 6nocdepsl. OCHOBa palMOHAIIBHOTO YIIPABJICHUS MPUPOIHBIMU PECYpPCaMu U UX
UCIoJIb30BaHue. JlocTuKeHUs: OMOJIOTUN U OXpaHa IPUPOIBI.

HpOMe)KyTO‘-IHaH arrecranusd 1mo JIMCHUIIJINHE

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 00pa3oBaTeslbHOM mpouecce. CHUCOK U3IaHUN
npeacraBieH B MH@opMannoHHOM oOecrieyeHurn O00pa30BaTENbHONW MPOTPaMMBbI
(npunoxenue 6) K mporpaMmme MOArOTOBKH CIIELUAINCTOB CPEIHETO 3BEHA.
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4. KOHTPO.JIb M OLIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOM

T CHOUILIAHBI

KOHTpOJIB N OLCHKa pPE3YyJIbTATOB OCBOCHHUA OCYIOCCTBILACTCA IIPCIIOAABATCIICM B
mpouecce MpOBCACHHA ITPAKTHYCCKHUX 3aHﬂTHﬁ, TCCTUPOBAHUA, 4 TAKKXC BBIITOJIHCHUA
CTyACHTAMU MHANBUAYAJIbHBIX SaﬂaHHﬁ, YCTHBIX U IMCbMCHHBIX pa60T

PesyabTaTsl 00yyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIE

OcBoeHHbBIEC yMeHNS,
YCBOEHHBbIE 3HAHUS

OCHOBHbBIE MTOKA3ATeJIH OLl€HKH

3HAHHUS) pe3yJIbTAaTOB 00y4YeHUsl
1 2 3
1) chopMuUpOBaHHOCTh 3HAHHWH O | 3HATH: OOBSCHAET MECTO M  poJiu
MECTE M POJIM OMOJIOTMM B CUCTEME | MECTO M POJIM OHOJIOTUM B | OMOJIOTMHM B CHUCTEME HAay4yHOIO
HAYYHOI'0 3HAHUS, QYHKIIMOHAILHOM | CHCTEME  HAY4YHOTO  3HAHHS; | 3HAHHMS, GyHKIIMOHATIBHON
IPaMOTHOCTH YeJoBeKa Ui | QYHKIIMOHAJIIBHOW T'PaMOTHOCTH | TPAMOTHOCTH ~ YEJIOBEKa IS
pELICHUS JKU3HCHHBIX MTPo0IIeM; YeJIoBeKa TSt PCLICHUS | pEIICHUS )KU3HCHHBIX MTPOOJIeM
KU3HCHHBIX POOIIeM
2)  chOpMHPOBAHHOCTH  YMECHHS | 3HATh: packpbIiBaeT coJiepKaHue
pacKpbIBaTh coJiepKaHue | 3HAaYeHHWE OCHOBOIOJATAIOMINX | OCHOBOIIOJIATAFOIINX
OCHOBOIIOJIArarOIINX OMOJIOTUYECKUX TEPMUHOB U | OMOJIOTHYECKUX TEPMHHOB U
OMOJIOTHYECKUX TEPMHUHOB U | TIOHATHI MOHSATHI: JKU3Hb, KIETKA, TKaHb,
NOHSTHH: JKWU3Hb, KJIETKA, TKaHb, | yMeTh: opras, OpraHu3M, BU]I,
OpraH, OpraHu3M, BUJ, MOMYJSIHS, | PACKPHIBATH COZICpKAHME | TOMYJISIHS, IKOCUCTEMA,
9KOCHCTEMa, OHOIIeH03, Ouocdepa; | OCHOBOIOIATAOIINX OHOLIEHO3, ouocdepa;
MeTabonu3sM (0OMEH BeleCTB U | OMOJIOTMYECKUX TEPMHUHOB U | MeTabonu3M (OOMEH BeIlecTB U
NpeBpalleHre dHEPruu), TOMEOCTa3 | MOHITUMN: KU3Hb, KJIETKA, TKaHb, | IPEBpAIlCHHE DHEPTHUN),
(camoperymsnusi), OuocuHTe3 Oenka, | opra, OpTaHu3M, BUJI, | TOMEOCTa3 (camoperynsmus),
CTPYKTypHasi OpraHW3alys >KUBBIX | MOMYJISIHS, IKOCHCTEMA, | OMOCHHTE3 OeKa, CTPYKTypHas
CHCTEM, JIMCKPETHOCTh, | OMOIIeHO3, Ouocdepa; | opraHu3alys KHUBBIX CHCTEM,
CaMOperyJIsIIIHs, MeTabou3M (0OMEH BEIIECTB W | IUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCITPOU3BEICHHE MpeBpalieHne SHEPIUH), | CAMOBOCIIPOU3BEICHHE
(perpoayKIHsi), HACIEICTBEHHOCTh, | TOMEOCTa3  (caMoperyismus), | (penpoayKIus),
U3MEHYMBOCTb, YJHEPrO3aBUCHMOCTh, | OMOCHHTE3 Oelika, CTPYKTypHas | HacJAeICTBEHHOCTD,
pOCT HM  pa3BUTHE, YpPOBHEBas | OpraHW3alMs JKUBBIX CHCTEM, | U3MEHYMBOCTD,
OpraHM3aIys; JIMCKPETHOCTh, CaMOPETYJISAIHS, | DHEPrO3aBUCUMOCTb,  POCT |
CaMOBOCIIPOU3BEICHUE pa3BHTHE, ypOBHEBast
(penpoaykius), OopraHu3aIus
HaCJIeICTBEHHOCTb,
HW3MEHYHUBOCTb,
9HEPro3aBUCHUMOCTb, POCT H
pa3BuTHE, ypOBHEBast
OpraHu3aIus
3) chopmupoBaHHOCTH  YMEHUS | 3HATh: 3HAaeT OMOJIOTHYECKHUE TEOPHH U
pacKphIBaTh colepKaHue | OMOJIOTUYECKHE  TEOPHH W | TUTIOTE3BI: KJICTOYHYIO,
OCHOBOIIOJIArarOIIUX THITOTE3bI: KJICTOYHYIO, | XPOMOCOMHYIO, ~ MYTallMOHHYIO,
OMOJIOTHYECKUX TEOPUH M TUIOTE3: | XPOMOCOMHYIO, MYTAIIMOHHYIO, | SBOJIOIMOHHYIO,
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KJIETOYHOMH, XPOMOCOMHOM, | 3BOJIIOLIUOHHYIO, IIPOUCXOXKICHUA JKA3HU u
MYTallHOHHOH, 9BOJIIOLIMOHHOM, | IPOUCXOXKACHUS ~ JKU3HU U | YEJIOBEKa;
IIPOUCXOXKACHUS )KU3HU U 4EJIOBEKA; | YEIIOBEKa; packpbIBaeT coJiepKaHue
yMeThb: OCHOBOIIOJIATAIOIINX
pacKpbIBaTh coJiepKaHue | OMOJIOTUIECKUX TEOpUI u
OCHOBOIOJIararoIux TUIIOTES: KJIETOYHOH,
OMOJIOTUYECKUX  TEOPHH M | XPOMOCOMHOM,  MYTaI[MOHHOH,
TUIIOTE3: KIJIETOYHOM, | 9BOJIIOLIMOHHON, IIPOUCXOKICHUS
XPOMOCOMHOM,  MYTallMOHHOM, | >KU3HU U YEJIOBEKa;
JBOJIOIMOHHOM,
MIPOUCXOXKACHUS  KU3HU U
YeIJI0BEKA;
4)  chOpMHUPOBAHHOCTb  YMEHHMs | 3HATH: 3HaeT OCHOBOIIOJIAraroIue
pacKpbIBaTh  OCHOBOIIOJIATAIOIIME | OCHOBOIOJIArAFOLINE OuoI0ru4ecKue 3aKOHBI u
Ouosiornyeckue 3aKOHBI U | OHoJIOTNYECKUe 3aKOHbI U 3aKOHOMEPHOCTH U YMEET
3akoHomepHocTH (I. Mengens, T. | 3akoHOMepHOCTH pacKpbIBaTh OCHOBOIIOJIATAFOIINE
Moprana, H.M. BaswioBa, O. | ymeTh: OMOJIOTHYCCKHUE 3aKOHBI
I'exkens, ®. Mrounepa, K. boapa), | packpeiBath 3akoHomepHocTH (I'. Mennens,
TpaHUIbl KX NOPUMEHUMOCTH K | OCHOBOIIOJATaroIUe T. Moprana, H.1. BaBunosa, 3.

JKHUBBIM CUCTEMAaM,

OMOJIOrMYECKHE 3aKOHBI U
3akoHomepHocTH (I'. Mennens,
T. Moprana, H.1. BaBunosa, 3.
I'ekxens, @. Mrwomiepa, K.
bapa), rpanune! nux
MIPUMEHHUMOCTH K KHUBBIM
CUCTEMAaM;

I'exkens, @. Mronnepa, K. bapa),
IPaHMIIBI MX IPUMEHUMOCTH K
JKUBBIM CUCTEMAaM,

5) npuodpereHne OIBITA | 3HATH: 3HA€T U yMEeT TNPUMEHATH
IIPUMEHEHHSI OCHOBHBIX METOJOB | OCHOBHBIE METOABl HAYYHOI'O | OCHOBHBIE METOJBl HAYYHOI'O
HAy4YHOT'O TIO3HAHMsI, UCTIOJIb3YEMbIX | TTO3HAHUS MO3HAHUS, HCIOJIb3yEMBIX B
B  Ouomorumu: HaOMIOACHUS U | yMETh: ouosioruu: HaOmoIeHusT |
OINHCAHUS KHUBBIX CUCTEM, | IPUMEHATh OCHOBHBIE METOJbl | OMUCAHMUSI  JKUBBIX CHCTEM,
IIPOLIECCOB U SIBJICHUI; OPTaHU3alUN | HAYYHOT O MIO3HAHUS, | IPOLIECCOB u ABJICHU;
U TpOBEJIEHUS  OMOJOTMYECKOIrO | UCIONb3YEMbIX B  OHOJOTHU: | OpraHU3allMd W TPOBEJEHUs
JKCIIEPUMEHTA, BBIJIBUKEHHUS | HAOJIOCHUS U ONTMCAHUS )KUBBIX | OMOJIOTHYECKOTO JKCIIEPUMEHTA,
TUIOTE3, BBISBICHUS 3aBUCUMOCTU | CHCTEM, MPOLIECCOB U SIBJICHUH; | BbIIBHKEHUS TUIOTE3,
MEXIY UCCIIEAYEMBIMH | OPTraHU3allMd U  IPOBEACHMS | BBIABICHUS 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU, 00BsICHEHUS | OMOJIOTUYECKOTO 3KCIEPUMEHTA, | HCCIAEAYEMBIMU BEJIMYUHAMU,
MIOJIyYE€HHBIX pE3yJIbTaTOB U | BBLABM)KCHHUS TUIIOTE3, | OOBSICHSTD IIOJTyYEHHBIE
GopMyIHMpOBaHUS ~ BBIBOJIOB  C | BBISBJICHHUS 3aBUCHUMOCTH MEXIY | pe3yibTaTbl U (POpPMYIHpPOBATH
UCIOJIb30BAaHNEM HAayUHBIX IOHATHH, | HCCIEAYEMBIMM  BEJIWYMHAMH, | BBIBOABI €  HCIOJIb30BaHUEM
TEOPHUH U 3aKOHOB; OOBSACHATH IIOJIyYEHHBIEC | HAYYHBIX IIOHATHHA, TEOpHUA H

pe3yabTaThl UM (HOPMYIHPOBAThH | 3aKOHOB;

BBIBOJIBI €  HCIIOJIb30BaHHEM

HAay4HBIX IIOHATHUM, TEOpPUH U

3aKOHOB;
6) chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3HA€T U yMEET  BBIICIATH
BBIJICJISITh CYIIECTBEHHBIE MPU3HAKK | CTDOEHHE  BHPYCOB,  KIIETOK | CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IPOKAPUOT MU | MPOKAPHOT u JYKapuoT; | BAPYCOB, KJIETOK IPOKAapUOT MU
JYKapHorT; OJIHOKJIETOYHBIX U | IPU3HAKH OJHOKJETOYHBIX M | DYKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, | MHOI'OKJIETOUHBIX MHOTOKJIETOYHBIX  OpPraHU3MOB,
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BUJIOB, OMOT€0IICHO30B 1 SKOCUCTEM; | YMETh: BUJIOB, O1oreoeHo30B U
OCOOCHHOCTH TPOIIECCOB OOMEHa | BBIACIATH CYLIECTBEHHBIE | SKOCHCTEM; 0COOCHHOCTHU
BEIIECTB U MPEBPALICHUS SHEPTUH B | IPU3HAKK  BUPYCOB,  KJIETOK | IPOIIECCOB OOMEHa BEIIECTB U
KJIETKE, dorocuHTeE3a, | MPOKAPHOT u AYKapuoT; | MpeBpallleHus SHEPTUU B KIIETKE,
TUTACTHYECKOTO W YHEPTreTHYECKOTO | OJHOKIETOYHBIX u | GoTOCHHTE3a, IIACTUYECKOTO U
oOMeHa, XEeMOCHHTe3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHu3MOB, | PHEPreTUUECKOTO oOMeHa,
Meii03a, OIUIOIOTBOPEHUS, Pa3BUTHS | BHJIOB, OMOTeO01IeHO30B U | XeMOCHHTE3a, MHTO3a, Meio3a,
U Pa3MHOXEHUS, UHIUBUAYAIBHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OILJIOJIOTBOPEHUS, Pa3BUTUA U
pa3BUTHs OpraHu3Ma (OHTOT€HE3a), | MPOLECCOB OOMEHa BEIIECTB M | Pa3MHOXKEHUS, UHIANBUAYAIEHOTO
60pbOBI 3a CYLIECTBOBAHUE, | IPEBPALLECHUS SHEPTUU B KIIETKE, | pa3BUTHS opranusma
€CTECTBEHHOTO orbopa, | (oToCHHTE3a, MIACTUYECKOr0 U | (OHTOTeHEe3a), 60pbOBI 3a
BUJI000pa30BaHuUs, SHEPreTHYECKOT0 oOMeHa, | CYIIeCTBOBAaHHE, €CTECTBEHHOTO
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB K | XeMOCHHTE3a, MHTO3a, MeHo03a, | 0TOopa, BUJ1000pa30BaHMsI,
cpene oOuTaHus, BIIUSTHUS | OTUNIOJIOTBOPEHUS, Pa3BUTHS H | MPUCIOCOOIEHHOCTH OPraHU3MOB
KOMIIOHEHTOB 9KOCHCTEM, | pa3MHOXKCHHS, K cpene OOWTaHWSA, BIHSHHA
AQHTPOTIOTEHHBIX ~ W3MEHEHUW B | HHIUBUAYAIBHOTO pa3BUTHSA | KOMIIOHEHTOB 9KOCHUCTEM,
SKOCUCTEMAX CBOEM MECTHOCTH, | OpraHu3Ma (oHTOTEHE3a), | AaHTPOIIOTEHHBIX HM3MEHEHUNU B
KpYroBOpoTa BEIIIECTB u | O0ppOBI 32  CYIIECTBOBaHHE, | IKOCUCTEMaX CBOEH MECTHOCTH,
MpeBpalleHe SHepPruu B buocdepe; | ecTeCTBEHHOTO ot0opa, | KpyroBopora BEIIECTB u

BU1000pa3oBaHus, IpeBpaIicHne SHEPIUu B

MPUCITOCOOJIEHHOCTH ounocdepe;

OpPraHU3MOB K Cpelie OOMTaHMs,

BITUSIHUS KOMITOHEHTOB

9KOCHCTEM, AHTPOIIOTEHHBIX

U3MEHEHHH B  3JKOCHCTEMax

CBOEH MECTHOCTH, KPYroBOpOTa

BEIIECTB U npeBpalieHue

sHepruu B buocdepe;
7)  chOpMHUPOBAHHOCTH  YMEHUS | 3HATh: 3HAET W  yYMEeT TMPUMEHSTh
IMPUMEHSTH MOJyYSHHbIE 3HAHUS [T | HEOOXOAMMOCTh HCIOJIb30BAHUS | OJYUYECHHBIE 3HaHUS JUIs
O0BSICHEHUS OMOJIOrMYECKUX | JOCTUKEHUN COBPEMEHHON | 0OBSICHEHUS OMOJIOTMUYECKUX
IpOIECCOB M SIBIEHUHM, Ui | OMOJOrMM U OMOTEXHOJIOTMH /Ul | IPOLECCOB W SIBIEHUH, Uis
MPUHATHUS IPAKTHYECKUX PEIICHUH B | pallHOHAIEHOTO TIPUHSATHS MPAKTUIECKUX
MOBCETHEBHON JKM3HM C LENbIO | IPUPOIONOIb30BAHUS; peleHHii B TOBCEAHEBHOM KU3HU
obecrieyeHns: 0€30MaCHOCTH CBOETO | YMeTh: c LEJIBIO obecrieyeHus

3JI0pOBbS U 37I0POBbSI OKPYKAIOLIUX
mofed, COOMIOACHUS  37J0pOBOTO
o0Opa3a JU3HHU, HOPM TIPaMOTHOIO
IIOBE/ICHUS B OKpYyKaroIen
MPUPOJHOM  cpele;  MOHHMAHHE
HE00X0AUMOCTH HCIIOJIb30BaHUs
JNOCTH>KEHHI COBPEMEHHOM
OHUoJIOTMH W OHOTEXHOJIOTHUH s
paloHaIbHOIO
IIPUPOAONOJIB30BaHNUS;

MIPUMEHSTH ITOJIYICHHBIC 3HAHUS
UL 00BsICHEHUS OMOJIOTHYECKUAX

MpOLECCOB W  SBJIEHUW, MJIA
MPUHATHUS MPAKTUYECKHUX
pelleHnii B TOBCEIHEBHOM

KHU3HH C IEJbl0 oOecredeHus
0€30MacCHOCTH CBOETO 3/10pPOBbS
U 370pOBbS  OKPY>KAIOLIMX
JOJIeH, COOIOIEHUS 3I0POBOTO
oOpaza KHU3HH, HOpM
Ir'paMOTHOT'O IIOBECACHUS B
OKpY>Karollen MPUPOAHON CpeLE;

0€3011acHOCTH CBOETO 3/I0POBBS U
3JI0POBbSI OKPYXKAIOIIUX JIIOJIEH,
coOMoIeHHsT 3JI0pOBOTO  0Opasa

JKU3HH, HOPM rPaMOTHOTO
MOBEICHUSI B  OKPYXaroIlei
MPUPOJHON cpese; NOHUMaHue

HEOOXOINMOCTA WCIOJIb30BaAHUI
JOCTHXKEHUM COBPEMEHHOM
OMOJIOTHMH U OMOTEXHOJOTUH IS
palMOHAIBHOTO
MIPUPOIOTIOTH30BAHHS;

8) chopMHpPOBAaHHOCTHL  YMEHUS
pemiate  OMOJIOTHYECKHE  3aJ1ayH,
COCTABJISATh TEHOTUITUYCCKUE CXEMBI
CKpCIMBAHUs JIJIsl Pa3HbIX THUIIOB
HACJICIOBaAHHSI MPU3HAKOB y

yMeThb:

penate OMOJIOTHYECKHE 3a/1a4H,
COCTaBJIATHb T'CHOTHUIIMYCCKHUC
CXEMBl  CKpEUIMBAaHUS  JUIs
pa3HBIX THUIIOB HAacJeJOBaHHS

yMeeT pelmiath OHOJIOTHYECKHe
3aja4u, COCTaBJIAThH
TCeHOTUITHYECKHE CXEMBI
CKPEIMBAHMS JJIsl PA3HBIX THUIIOB
HACJICJIOBAHMsI  NPHU3HAKOB Yy
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OpPraHU3MOB, COCTAaBJIATH CXEMBI | IPU3HAKOB Yy  OPraHU3MOB, | OPTaHU3MOB, COCTaBISATH CXEMBI
IepeHoCca BEHIECTB M DHEPrHHM B | COCTABIATH CXEMBl IEpeHOca | IepPEeHOca BEIIECTB M JSHEPTUU B
sKocucTeMax  (Lemu  THUTaHUs, | BEIECTB M OJHEPruM B | OKOCHCTeMax (Lemd TMHTaHus,
IUIIEBBIC CETN); 9KOcUCTeMax (Lenu TUTAHUS, | IHIIEBHIC CETN);
TMUILEBHIE CETH);
9) cpopMHPOBAaHHOCTH  YMEHHI | yMeTh: yMEET KPUTHUYECKU OLICHUBATH
KPUTHUYECKH OLICHUBATH | KPUTUYECKU OLICHMBATh | MHPOPMAIMIO  OMOJIOTHYECKOTO
nHpOpMAaLIHIO Ouonoruueckoro | HHGOpMau OHOJOTHYECKOTO | COJEPKAHMUSA, BKJTIOYAIOLITYIO
Coziep KaHus, BKJIIOYAIOIYIO | COJCPIKaHMS, BKJIIOYAIOINYIO | [ICEBJOHAYYHbIE  3HAHUS W3
TNICEB/IOHAYYHBIC 3HAHUS U3 | [ICEBJIOHAYYHBIC  3HAHUS M3 | Pa3IMYHBIX HCTOYHHUKOB
Pa3IUYHBIX HCTOYHHMKOB (CPEACTBA | Pa3IMUHBIX HCTOYHHKOB | (CpeacTBa MacCcoBOM
MaccoBoi HMH(poOpmanuu, HaydHO- | (CpencTBa MaccoBo# | nH(popManuuy, Hay4yHO-
HOIYJISIPHBIE Marepuaisl); | HHGOpMaLuH, Hay4YHO- | MOIYJSIPHBIC MaTepuasbl);
WHTEPIPETHPOBATH STHYECKHUE | TIOMYIISIPHBIC MaTepHualibl); | KHTEPIPETHPOBATh  ITUYECKHE
aCIICKTHI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKUE | ACHIEKTHI COBPEMEHHBIX
WCCIICIOBAaHHIA B OMOJIOTHH, | aCHIEKTHI COBPEMEHHBIX | HCCIIEJOBaHUH B OHOJIOTHH,
MEeIUIIHHE, OMOTEXHOJIOTHY; | HCCIICIOBAaHUIT B OMOJIOTHH, | MEIUIIHHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0abHBIC | MEIUIIMHE, OMOTEXHOJIOTHH; | PACCMATPUBATh rJ100abHbIC
IKOJIOTMYECKUE npoOJIeMsbl | paccMaTpUBaTh rI00aIbHBIE | AKOJIOTUYECKUE npoOIIeMbI
COBPEMEHHOCTH, (OPMHPOBATH TIO | SIKOJIOTUYECKHE npo0JIeMbl | COBPEMEHHOCTH,  (OPMHUPOBATH
OTHOIICHHIO K HUM COOCTBEHHYIO | COBPEMEHHOCTH, ()OPMHUPOBATh | IO  OTHOLICHHUIO K  HUM
MIO3HIINIO; MO0  OTHOWICHHIO K  HUM | COOCTBEHHYIO MO3HUIIHIO
COOCTBEHHYIO MO3HIIHUIO;

10)chopmMupoBaHHOCTD YMEHUH | yMeTh: yMeeT co3JaBaTb COOCTBEHHBIE
CO3/1aBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | TUCHMEHHBIC u YCTHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHMS | MMChbMEHHbIE u YCTHBIE | COOOLIEHUS Ha OCHOBE
Ha OCHOBE OHMOJIOrMYECKON | COOOIIEHUS Ha OCHOBE | Onojoruueckoi MHGoOpMaIuu U3
uHboOpMalUM M3 HECKOJbKUX | OMOJOrHMUecKoi MH(pOpMALUU U3 | HECKOJIbKUX UCTOYHHUKOB,
HCTOYHHUKOB, IPaMOTHO | HECKOJIBKUX WCTOYHUKOB, | TPAMOTHO UCTIOJTB30BATh
MCIOJIb30BaTh MOHATHHHBIN anmnapar | rpaMOTHO UCIOJIb30BATh | OHATHIHBIN anmapaT GMOJI0rUH

OUOJIOTHM.

MOHATUMHBIN annapaTt OMOJIOTUH.
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