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1. IACHIOPT PABOYEM MPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
BNOJIOT'UA

1.1 O6aacTh NPpUMEHEHHUS] IPOTrPaMMbI
PabGowas  mporpamma  y4yeOHOoro  mpeamera  «bHOJOTHS»  SBISETCS  YacThIO
0011e00pa3oBaTeIbHON MOATOTOBKU CIEIUAINCTOB CPEIHEr0 3B€HA B COOTBETCTBUU C
OI'OC COO B mpenenax ocBoeHus: oopazoBaTenbHbIX nporpamm CIIO no crnenuaibHOCTH
26.02.06 «DxcruryaTanus Cy0BOTO JIEKTPOOOOPYIOBAHUS U CPEJICTB ABTOMATHKIY

1.2 Mecto y4eOHOro mnpeaMeTra B CTPYKType MNpPOrpaMMbl NOATOTOBKH
CIEeHAJMCTOB CPEeJHero 3BeHa: SIBISIETCS YUYEOHBIM MPEAMETOM 00IIe00pa30BaTENbHOM
MOATOTOBKH, U3y4aeMblil Ha 0a30BOM ypOBHE.

1.3 lesan u 321244 y4eOHOT0 NpeaMeTa — TPeOOBaHUS K pPe3y/ibTaTaM 0CBOEHUsI
AUCUMILTHHBI:

Hean:

dbopMHUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHU3alMU KUBBIX CUCTEM PA3HOI0 PAHra KaK OCHOBBI IPUHSTHS PELICHUN B OTHOLLICHUH
00BEKTOB KMUBOU MPUPOJIBI U B MPOU3BOACTBEHHBIX CUTYAIUSIX.
3anayu:

1) chopmupoBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3aly{, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI ONIPEACIISIT dKUBbIE OOBEKTHI B MPUPOJIE; TPOBOAUTEH HAOIIOICHUS
32 SKOCUCTEMaMH [l BBISBICHUS E€CTECTBEHHBIX W AHTPOIOIE€HHBIX W3MEHEHUH,
UHTEPIPETUPOBATH Pe3yIbTaThl HAOTIOICHUH,

3) cdopmupoBaTh  HaBBIKM  TMPOBEACHUS  NPOCTEHIIUX  OHMOJIOTHYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBAHUN C COOMIOICHUEM MpaBMl O€30MacHOr0 oOpalleHus C
00BeKTaMH ¥ 000PYI0BAHHEM;

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

5) chopmupoBaTh yMEHUS] MPOrHO3UPOBATH MOCIEICTBUSI CBOCH JEATEIBHOCTH IO
OTHOIIICHUIO K OKpYXalollel cpene, COOCTBEHHOMY 30pPOBbIO; OOOCHOBBIBaTH U
co0JIroaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

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

OcBoeHue cojaep:kaHusi y4eOHOro mnpeaMera oOecneuYnMBAEeTCsl JOCTHKEHHEM
00yYaIuMHCS CJIeAyIOIUX Pe3yJbTaTOB:

TpeGoBaHuA K NpeIMeTHBIM pPe3yJIbTaTaM:
1) chopmupoBaHHOCTH 3HAHHMI O MECT€ M POJU OWOJIIOTUH B CHUCTEME HAyYHOTO
3HaHUA; (PYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA AJIsl PELLIEHUS )KU3HEHHBIX ITPOOIIEM;



2) chOopMHUPOBAHHOCTH YMEHHUSI PACKpBIBAaTh COJAEpP>KaHHWE OCHOBOMOJAraroUX
OMOJIOTUYECKUX TEPMHMHOB W TOHSTHI: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BH/I,
MOMYJIALMS, HKOCHCTeMa, OuoreHo3, Ouocdepa; Meraboau3m (0OMEH BEIIECTB H
IpeBpallleHue SHEPIruH), TOMEOCTa3 (caMoperyisius), OuocuHTe3 Oenka, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JUCKPETHOCTb, CAMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE
(penipoaykiiusi ), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasi OpraHu3aIus;

3) chopMHUPOBAaHHOCTH YMEHHS PACKPBIBATh COJEP>KaHUE OCHOBOMOJIAralomIuX
OMOJOTHYECKUX TEOPHUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOM, MYTAI[MOHHOM,
ABOJIIOLIMOHHOM, MPOUCXOXKICHUS KU3HU U YEIIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHUS PACKPHIBATH OCHOBOIMOJATaolue OHOJOTUYECKHUE
3akoHbI U 3akoHOoMepHOocTH (I'. Mengaens, T. Moprana, H.1. BaBunosa, 3. I'ekkens, .
Miromnepa, K. Bapa), rpaHutibl ©X NpUMEHUMOCTH K KMBBIM CUCTEMAM;

5) mpuoOpeTeHue OmbiTa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOI'O IO3HAHWS,
UCIIOJIb3yeMbIX B OWOJIOTMM: HAOJIOJCHHS W OMHCAHUS KUBBIX CHCTEM, IMPOIECCOB U
SBJICHUM; OpPraHM3allid W TPOBEJICHUS OMOJIOTMYECKOT0 HJKCIEPUMEHTA, BBIIBUXKECHUS
TUIOTE3, BBISIBJICHHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3yJbTaTOB U (HOPMYIUPOBAHUS BHIBOJOB C HCIOJIB30BAHMEM HAYUYHBIX
ITOHSTHM, TCOPUM U 3aKOHOB;

6) cpOopMHPOBAHHOCTh YMEHHUS BBIICISITH CYIIECTBEHHBIC MPU3HAKK BUPYCOB,
KJIETOK MPOKAPUOT U DYKApPHUOT; OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPAICHUS
SHEPrUh B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DSHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Melo3a, OIUIOJOTBOPEHUS, pa3BUTUS U  Pa3MHOXKEHMUS,
WHIUBUyAIbHOTO DPAa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa3oBaHUs, MPHUCIOCOOJCHHOCTH OPraHU3MOB K Cpele
oOuTaHus, BIUSHUAS KOMIIOHEHTOB 9KOCUCTEM, AHTPOTIOTEHHBIX U3MEHEHHH B 9KOCHCTEMAaxX
CBOEH MECTHOCTH, KpyTOBOPOTa BEILIECTB U MPEBpallleHHE SHEPTUH B Ouocdepe;

7) chopMHPOBAHHOCTh YMEHHS NMPUMEHATH MOJYYCHHBIC 3HAHUS JUJISI OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBJIICHUM, JIi TPUHATHUS TPAKTUYECKUX pEHICHUN B
MOBCEIHEBHOM KU3HU C LIENbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKPYXKAIOIIUX JIIOACH, COOMIOACHUS 3I0pOBOTO 00pas3a JKU3HU, HOPM T'PaMOTHOTO
MOBEJICHUSI B  OKpYXKalolle NpUPOJHOM  cpele; TIOHUMaHUuE HEOOXOIUMOCTH
WCIIOb30BaHUsl  JIOCTHKCHHM  COBPEMEHHOM OHOJIOTMM ¢ OMOTEXHOJOTHH ISt
pPalMOHAIBHOTO MPUPOIONOIB30BAHMS;

8) cpopMUPOBAaHHOCTL YMEHMS peniaTh OWOJOTUYECKHE 3a7adyd, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAaHUsSI ISl Pa3HBIX TUIIOB HACJIEAOBAHUS MPU3HAKOB Yy
OpraHU3MOB, COCTAaBJIATH CXEMbI MEPEHOCA BEIIECTB W JHEPrUU B SKOCHCTEMax (Iemu
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHPOBAHHOCT, YMEHHH  KPUTUYECKH  OIICHUBATh  WH(OpMAIUIO
OMOJIOTUYECKOTO COJIEpPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX
HMCTOYHHUKOB (CpencTBa MaccoBOW uWHGOPMAIMK, HAYyYHO-TIOMYJSIPHBIE MaTepHUabl);
WHTEPIPETUPOBATh AITHUYECKUE AaCHEKTHl COBPEMEHHBIX WCCICOBAaHUNH B OHOJIOTHH,
MEIUITMHe, OWMOTEXHOJIOTHH; paccMaTpHUBaTh TJIOOATBHBIC HSKOJOTUUYECKHE MPOOIEMBI
COBpPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;



10) chopMHpPOBAaHHOCTH YMEHMI CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE
COOOIIEHUS HAa OCHOBE OHMOJIOTMUECKOW HMH(POPMAlMU M3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJb30BaTh MOHATUWHBIN anmnapar OuOJIOTHH.

JIMYHOCTHBIE Pe3y/bTATHI OCBOCHUS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMBbI
HOJIZKHBI OTPAKATh:
- TyXOBHO-HPAaBCTBEHHOI'O0 BOCIIUTAHMUS:

- WHTEpeC K pas3nudHbiM chepaM TpodecCHOHATLHON AESITeIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIIaHbI;

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTIKEHUH
BCEM KHU3HU,

- OKOJIOTHYCCKOI'O BOCITUTaHUA:

- ¢(hopMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPbl, TOHUMAHUE BIUSHUS COIUATBHO-
HAKOHOMHUYECKHX IMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COIMANBHOU CpPeJbl, OCO3ZHAHUE
100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOIieM;

- IUIAHUPOBAHUE M OCYIIECTBICHUE JACHUCTBUU B OKPYKAIOIIEH Cpele Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

- AKTUBHOE HEIPUATHUE AECUCTBUH, IPUHOCAIIUX BPE] OKPYKAIOIIEH CPELE;

- yYMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE HKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM, TPEAOTBPAILATH UX;

- ICHHOCTHU HAYYHOTI'O IIO3HAHHU !

- cOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd H OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MUDPE;

MeTtanpeaMeTHbie Ppe3yJbTAaTbl OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
NMPOrpaMMbl T0JIKHbI OTPAKATH:

- CaMOCTOSITEHHO (POPMYIIUPOBATH U AKTyaIM3UPOBAThH MPOOJIEMY, pacCMaTPpUBATh
€€ BCECTOPOHHE;

- BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pACCMATPUBAEMBIX SABJICHUSIX;

- CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY IIOHMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, HPUMEHEHUIO PA3JIMYHBIX METOJI0B MTO3HAHUS;

- craBuTh W (QopMmyaupoBaTh COOCTBEHHBIC 3aJlaud B 0Opa3oBaTEIbLHOMN
JESATEIbHOCTH U )KU3HEHHBIX CUTYAIUSAX;

- BBIABJISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATh 33]1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs, HAXOJIUTh APTYMEHTHI U1 JOKA3aTEIbCTBA CBOMX YTBEPKICHUM,
3a7]aBaTh MMAPAMETPHI U KPUTEPUU PELLICHHUS;



- yYMETh IMEPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYIO W MPAKTUYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH,

- UCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a]1a4 ¢ COOJ0/IEHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI, PeCcypcocOepeKeHus,
IIPABOBBIX U ATHUECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€301MaCHOCTH;



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1 O6beM yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bun yueOHoit padoThl O0bem

4acoB
MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 64
Oo0s13aTeIbHAN ayAUTOPHAA y4eOHAsl Harpy3Ka (Bcero) 64

B TOM YHCJIE:

JIEKIIMOHHBIE 3aHATHUS 46
PAKTUYECKUE 3aHITHUS 6
n1abopaTOpHBIN padOTHI 12

HroroBas arrecranus B opme nuddepeHIIMpOBAHHBIN 3a4ET




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

HaumeHnoBanue
pasIeNoB I Tem Conep:xkanue y4eOHOr0 MaTepuaia, NPpaKkTU4ecKne 3aHATHSA, J1a00paTOPHbIE 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. 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.
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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. 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
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:
reHeaJoTUueCKui, OJIM3HELOBbIA, IUTOTCHETUYECKUM, OWOXMMUYECKUH, MOJICKYJISIPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/IeJICHUe T'e€HOTUIA: ITOJHOINEHOMHOE CEKBEHHPOBAHHUE,
T€HOTUIIMPOBaHUE, B TOM uuciie ¢ nomonipio [11{P-ananuza. HacieacTtBenHsie 3abosieBaHus
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4eJl0OBeKa: TEHHble O0o0Jie3HH, OO0JE3HM C HACJIEICTBEHHOM IPenpacnoIoKEHHOCTHIO,
XpoMocoMHbIe Oonie3Hn. CoMaTHYecKHe U TeHepaTHUBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370POBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOPIIAKTUKY U JICUCHUSI TCHETUYECKUX
Oone3Heil. MeauKo-TeHeTHYECKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEAMIIMHCKONW I'€HETHKH B
NPENOTBPALICHUH U JICYEHUU T€HETUYECKHUX 3a00JIeBaHUI YeIOBEKA.

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. Cenekuusa Kak Hayka M MpolLecc. 3apoKICHUE CEJIEKIUU U AgomecTukanusa. Yuenue H.U.
OCHOBBI BaBuioBa 0 1EeHTpax MPOUCXOXKICHUS W MHOT000pasvs KyJlbTYpPHBIX pacTeHuil. [leHTpsl
GuoTexHoorun | TPOUCXOXKICHNUS TIOMAIIHUX *KUBOTHBIX. COpT, MOPOAA, INTAMM.
CoBpeMeHHbIE METOABI CENEeKIMU. MacCcOoBbIi U WHAMBUAYaIbHBI OTOOPHI B CEJIEKIIUU
pacTteHuil u KuBOTHBIX. OlieHKa SKCTepbepa. BIM3KOpOCTBEHHOE CKPEITUBAHUE - UHOPUIUHT.
Yucras nuHusa. CKpelrBaHue YUCThIX JIMHUAN. [ eTepo3uc,
i TuOpuaHas cuia. HepoactBenHoe ckpeniuBanue - ayropuauur. OtaanéHnas Tuopuan3anus
u e€ ycnexu. McKycCTBeHHbI MyTareHe3 U MoJy4eHHEe NOJUIIIOUI0B. JloOCTHKEHNS CeeKIun
pPaCTEHHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buorexHonmorusi Kak oOTpacib TPOU3BOJCTBA. ['€HHAasT WHXKEHEpPHUs. OTambl CO3JaHUs
pexomounanTHoM JIHK u Tpancrenneix opranu3moB. Kiertounass unxkeHepus. Kietounbie
KYJIbTYPBI. MukpOKIOHaIBbHOE pa3MHOXEHUE pacTeHU. Knonuposanue
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.

OcHOBHOE coJep:KaHue

10

TeopeTquCKoe oﬁyquMe:

[TpenmnochlIKu BOSHUKHOBEHHS BOJIONIMOHHON TEOPHUU. DBOIIIONMOHHAS TEOPHUS B €€ MECTO B
Ouostoruu. BiusiHEE SBOJTIOIMOHHONM TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAYK.
CBuzerenbcTBa BoMONNH. [laeoHTOIOTHYECKHE: TOCIIEI0BATEILHOCTD MOSIBIICHUSI BUOB B
TAJICOHTOJIOTUYECKOM JIETONHCH, TepeXxoaHbie ¢GopMbl. buoreorpaduueckue: CXoICTBO |
pasnuune ¢ayH u (pIop 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 META0OJIMIECKUX IyTeH Y BCEX OPTraHU3MOB.

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymne cuibl (pakTopbl) 3BOJIOLUMHM BHUJIOB B MpUpoje. MyTalMOHHBIN Mpolecc u
KOMOWHATUBHAST WM3MEHYMBOCTH. llomynsiroHHble BOJIHBI W Jpeiid reHoB. M3omsauus u
MUTpaIus.

EcTecTBenHbIi 0TOOp - HanpaBJsitoHil hakTop 3BoIOIUHA. DOPMBI €CTECTBEHHOTO 0TOOPA.
[Tpucnoco6IeHHOCTh OPTaHU3MOB KaK PE3yNbTaT 3BOJONUH. [IpuMepsl mpucnocoOsieHnii y
OpraHu3MoB. ApoMopd03bl U UIMOAAANTALINH.

Bun wu BupooOpazoBanme. Kpurepuum Buma. OcHOBHbIe (HOPMBI BUI000pa30BAHUS:
reorpapuueckoe, SKOJIOTHYECKOE.

MakposBomorusi. dopmbl  3BOMIOUMU:  (DUIIETUYECKAs, JUBEPreHTHAs, KOHBEPreHTHAas,
napauienbHas. HeoOpaTuMOCTh 3BOJIOIHH.
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[IpoucxoxieHne OT HeCHEIUaIu3UpOBaHHBIX MpeakoB. [Iporpeccupyromias 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
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

[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.

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. TpebOoBanmsi K MHHHUMAJBLHOMY  MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrneyeHHu 1o
Peanuzanus yue6Horo npeameta «buonorus» Tpedyet Hamnyusi yueOHOToO KabuHeTa

O6opynoBanue y4ye0HOT0 KaOuHeTa:

1. ITocagouHble MeCTa IO KOJIUYECTBY CTYACHTOB;

2. Pabouee mecTo mpemnoaBaTes;

3. Kowmmiekr ceTeBoro o000pymoBaHUsS, OOECICUYMBAIOMINNA COCIWHEHHUE BCEX
KOMITBIOTEPOB, YCTAHOBIICHHBIX B KAOMHETE B €IMHYIO CETh, C BHIXOAOM B IHTEpHET;

4. AynutopHasi 1OCKa 1S IMChbMa;

5. KoMmbroTepHbI€ CTOJIBI 110 YUCITY pa00YUX MECT CTY/ICHTOB;

Texnnueckne cpeacTBa 00y4eHUs :

1. MynbTuMeIna mpoeKkTop;

2. IlepconanbHbIe KOMIIBIOTEPHI C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUEHUEM;
3. Ilpunrep.

3.2. MapopManiuoHHOEe 00ecriedyeHHe peaaTu3auuy MporpaMmbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  (oHA 0Opa3oBaTEILHOM
OpraHU3alMA UMEET TICYaTHBIC W AJICKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMAIIMOHHBIC
pecypcsl JUIS HCIIONBb30BaHMS B oOpasoBarenbHOM mporecce. CnHMCOK W3IaHUi
npencrasien B HudopmammonHom obecriedeHUHM 00pa3oBaTENbHON MPOTrPaMMBI
(mpunoxxkenue 6) K mMporpaMme MOJATOTOBKH CIEIIHAIMCTOB CPEIHETO 3BEHA.
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4. KOHTPO.JIb M OLIEHKA PE3YJIBTATOB OCBOEHMS YYEEHOM

JUCHOUTILIAHBI

KOHTpOJII) N ONCHKAa PE3YyJIbTATOB OCBOCHHUA OCYIICCTBILACTCA IIPCIIOAABATCIICM B
IMpOoLCCCC IMPOBCACHUSA ITPAKTHUYCCKUX BaHHTHﬁ, TCCTUPOBAHUA, a4 TAKKC BBIIIOJHCHUA
CTYACHTAMH MHAWBUAYAJIBHBIX 3a,Z[aHHﬁ, YCTHBIX U ITUCbMCHHBIX pa60T

PesyabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIE

OcBoeHHbBIEC yMeHHUS,
YCBOEHHbIE 3HAHUS

OcHOBHBIE TOKA3ATEJH OLEHKU

3HAHUSA) pe3yJ1bTaToOB 00y4eHust
1 2 3
1) chopMupOBaHHOCTh 3HAHHWH O | 3HATH: OOBSCHAET MECTO M  poJiu
MECTE W POJIM OMOJIOTMH B CUCTEME | MECTO M POJIM OHOJIOTUH B | OMOJIOTMHM B CHUCTEME HAay4yHOIO
HAYYHOTO 3HAHUS; QYHKIIMOHAIBHOM | CHCTEME  HAaydyHOrO  3HAHWS; | 3HAHUS; (byHKIMOHATHHON
IPaMOTHOCTH YeJoBeKa Ui | QYHKIIMOHAJIBHOW T'PaMOTHOCTH | TPAMOTHOCTH  YEJIOBEKa  JJIs
peeH st )KU3HEHHBIX TPo0IeM; 9eJI0BeKa ISt pelIeHusl | pereHus )KU3HEHHBIX TPo0eM
KU3HCHHBIX POOIIeM
2)  chOpMHPOBAHHOCTH  YMEHHS | 3HATh: packpbIiBaeT coJiepKaHue
pacKpbIBaTh CoJiepKaHue | 3HAYEHUE OCHOBOIOJATAIOMINX | OCHOBOIIOIATAFOIINX
OCHOBOIIOJIAraOIINX OMOJIOTUYECKHX TEPMUHOB U | OMOJIOTHYECKUX TEPMHHOB U
OMOJIOTUYECKHUX TEPMUHOB U | TIOHATHIA TIOHSTHIA: XU3Hb, KJIETKA, TKaHb,
NOHATUI: JKU3Hb, KJIETKa, TKaHb, | yMeTh: opras, OpTraHu3M, BU]I,
OpraH, OpraHu3M, BHI, TONYJISIHNSA, | PACKPHIBATh COJIepKAHUE | TIOMYJISIIHS, HKOCHCTEMA,
9KOCHCTEeMa, OHOIIeHO03, Ouocdepa; | OCHOBOIOIATAOIINX OHOLIEHO3, ouocdepa;
MeTabonu3sM (0OMEH BeleCTB U | OMOJIOTMYECKUX TEPMHUHOB U | MeTabonu3M (OOMEH BEIIecTB U
MpeBpalleHle YHEPTUH), TOMEOCTa3 | MOHATUHN: JKU3Hb, KJIETKA, TKaHb, | IPEBpaIICHHUE DHEPIHH),
(camoperymsnusi), OuocuHTe3 Oenka, | opra, OpTaHu3M, BUJI, | TOMEOCTa3 (camoperynsmus),
CTPYKTypHasi OpTaHU3alMs JKUBBIX | MOMYJSIHS, 9KOCUCTEeMa, | OMOCHHTE3 Oelika, CTPYKTypHas
CHCTEM, JIMCKPETHOCTh, | OMOIIeHO3, ouocdepa; | opraHu3anys SKUBBIX CHCTEM,
cCaMOpEeTyJISIIHs, MeTaboau3M (0OMEH BELECTB U | AUCKPETHOCTb, CaMOPETYIISIHNA,
CaMOBOCITPOU3BE/ICHHE MpeBpalieHne SHEPIUH), | CAMOBOCIIPOU3BEICHHE
(penmpoayKiusi), HACIEICTBEHHOCTb, | TOMEOCTa3 (camoperynsauus), | (penpoOaYKIIHs),
M3MEHYHUBOCTb, YHEPT03aBUCUMOCTbD, | OMOCHHTE3 Oelika, CTPYKTYpHas | HACIEICTBEHHOCTD,
pocT W pa3BUTHE, YPOBHEBAs | OpraHM3alysl JKUBBIX CHCTEM, | UI3MEHUYHUBOCTD,
OpraHu3aIus; TMCKPETHOCTh, CAMOPETYIISAILHs, | JHEPro3aBHCUMOCTh,  POCT U
CaMOBOCIIPOU3BE/ICHHE pasBuUTHE, ypOBHEBast
(penpoaykius), OopraHu3aIus
HACJIeICTBEHHOCTD,
W3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U
pasBuTHE, yYpOBHEBast
OpraHu3aIus
3) chopmupoBaHHOCTH  YMEHUS | 3HATh: 3HAaeT OMOJIOTHYECKHUE TEOPHH U
pacKphIBaTh coliep)KaHue | OMOJIOTUYECKHE  TEOPHH W | TUTIOTE3BI: KJICTOYHYIO,
OCHOBOIOJIAraloIINX THIIOTE3BI: KJIETOYHYIO, | XDOMOCOMHYIO, ~MYTAIlHOHHYIO,
OMOJIOTHYECKUX TEOPUH M TUIOTE3: | XPOMOCOMHYIO, MYTAIlMOHHYIO, | SBOIIOIHOHHYIO,
KJICTOYHOMH, XPOMOCOMHOM, | 3BOJIIOL[UOHHYIO, [IPOUCXOXKICHUSA JKA3HU u
YeJI0BEKa;
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MYTaI[MOHHOM, SBOJIIOLMOHHOM, | MPOUCXOXKJIEHUSI  KM3HU U | PaCKpbhIBAET coJIepXKaHue
MIPOMCXOXKACHUS )KU3HU U YEJIOBEKA; | YEJIOBEKa; OCHOBOIIOJIAT AFOIINX
yMeTh: OMOJIOTUYECKHUX Teopuit u
pacKpbIBaTh COJIEpXKAHUE | TUIIOTES: KJIETOYHOMH,
OCHOBOIIOJIArarOLIUX XPOMOCOMHOM,  MYTallMOHHOH,
OMOJOTMYECKHX  TEOPUMl U | SBOJIOIMOHHOM, MPOUCXOKACHUS
TUIOTE3: KJIETOYHOM, | KU3HU U YEJIOBEKa,
XpPOMOCOMHOM,  MYyTallMOHHOM,
9BOJIIOLIMOHHOM,
MPOUCXOXKACHUS  KU3HU U
YeJI0BEKA;
4)  cpopMUPOBAHHOCTh  yYMEHHUS | 3HATh: 3HaeT OCHOBOIIOJIAraroIne
pacKkpbiBaTh  OCHOBOIIOJIATAIOIIME | OCHOBOIMOJIATAFOIINE OuoI0rnYecKue 3aKOHBI u
Onosiornyeckue 3aKOHBI U | OMOJOrnYecKue 3aKOHbI U 3aKOHOMEPHOCTH U YMEET
3akonomepnoct (I. Mengens, T. | 3akoHOMepHOCTHU pacKpbIBaTh OCHOBOIIOJIATAIOIIHE
Moprana, H.M. Basuioa, 3. | ymeTh: OMOJIOTMYECKHE 3aKOHBI U
I'exkens, ®. Mromnepa, K. baspa), | packpsiBaTh 3akoHoMmepHocTH (I'. Menpens,
IPaHMIBI  UX IPUMEHHMOCTH K | OCHOBOIIOJIATaroIne T. Moprana, H.W. BaBunosa, O.

JKHNBBIM CUCTCMAaM,

OHMOJIOTMYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Menaens,
T. Moprana, H.. BaBunoga, 3.
I'ekxens, @. Mromiepa, K.
bapa), rpanutibr ux
MIPUMEHUMOCTH K KUBBIM
cUCTEMaM;

I'exkens, @. Mromnepa, K. bapa),
rPaHULIbl UX TPUMEHHUMOCTH K
JKUBBIM CUCTEMaM,;

5) npuobpereHue OIbITA | 3HATH: 3Ha€T U  yMEET IPUMEHATH
NPUMEHEHHST OCHOBHBIX METOJIOB | OCHOBHBIE METOJbl HAy4YHOTO | OCHOBHBIE METOJbl  HAayYHOTO
HAy4YHOT'O TIO3HAHUS, UCTIOJIb3YEMbIX | MIO3HAHMS NO3HAHUS, HUCMHOJNb3yeMbIX B
B  Ouonoruu: HaOMIOAEHUS U | yMeTh: OHMoOIOrHUN: HaOJIFOJEHUS u
OIUCaHUS AKHUBBIX CHCTEM, | IPUMEHATh OCHOBHBIE METOJbI | OMMCAHUS  JKUBBIX  CHCTEM,
MIPOIIECCOB U SIBJICHUI; OPTaHU3AIMH | HAYYHOTO MO3HAHWUS, | TIPOIIECCOB " SIBTICHUI;
U TpoBeleHHs  OMOJOrMYECKOrO | UCHOJb3yeMBbIX B  OMOJIOTMHU: | OpraHU3allMM M NPOBEACHUs
HKCIIEPUMEHTA, BBIIBWKCHHUS | HAOJIOJCHUS M OTTMCAHUS )KUBBIX | OMOJIOTHYECKOTO OJKCIIEPUMEHTA,
TUIIOTE3, BBIABICHHUS 3aBUCHMOCTH | CUCTEM, IMPOLECCOB M SIBJICHMM; | BBIIBUKECHUS TUIIOTE3,
MEXTY UCCIICIYeMBIMH | OpTaHW3allMd W TPOBEJCHHS | BBISIBICHUS 3aBUCHMOCTH MEXIY
BEIIMYMHAMU, OO0BSICHEHUS | OMOJIOTHYECKOTO AKCIEPUMEHTA, | HCCIIeTyEeMbIMU BEIIMYMHAMU,
MOJTyYSHHBIX pe3yJIbTaToB W | BBIIIBHKCHUS THITOTE3, | OOBSCHSTH MOJTyYCHHBIC
(dbopMyIMpOBaHUS ~ BBIBOJOB  C | BBISBJIEHHUS 3aBUCUMOCTH MEXAY | pe3ynbTaTsl U (OpMYIHPOBATH
WCTIOJIh30BAHNEM HAYYHBIX TOHATHH, | HCCIEAYEMBIMH  BEJMYMHAMH, | BRIBOABI C  HCIIOJIB30BAaHHEM
TEOpHil U 3aKOHOB; OOBSICHATD MOJTyYCHHBIEC | HAYYHBIX MOHATHH, Teopud Hu

pe3yapTaThl M (HOPMYITHPOBATH | 3aKOHOB;

BBIBOJBI C  HCIOJb30BAHUEM

Hay4HbIX TOHSATHI, TEOpUH H

3aKOHOB;
6) chOpPMHPOBAHHOCTb  YMEHHUS | 3HATH: 3HaeT M yMeeT  BBIIEIATH
BBIJICJIATH CYLIECTBEHHBIC MIPU3HAKH | CTPOCHHE  BHUPYCOB,  KIETOK | CYIIIECTBEHHBIE pPU3HAKH
BUPYCOB, KJIETOK MpPOKapHOT M | IPOKAPHUOT u JYKapHOT; | BUPYCOB, KIETOK IPOKapuoOT U
9YKapHOT;  OJHOKJIETOYHBIX M | IPU3HAKH OJHOKJIETOYHBIX M | DYKapHOT; OAHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHU3MOB, | MHOTOKJIETOUHBIX MHOTOKJIETOYHBIX ~ OPIaHU3MOB,
BUJIOB, OMOT'€0IICHO30B M SKOCUCTEM; | YMETh: BU/JIOB, OuOreoneH030B u
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OCOOCHHOCTH TIPOIIECCOB OOMEHa | BBIACIATH CYILIECTBEHHBIE | SKOCHCTEM; 0COOCHHOCTH
BEIIECTB U MPEBpAIICHUs YHEPTHH B | IPU3HAKM  BHPYCOB,  KIJIETOK | IPOLIECCOB OOMEHa BEIIEeCTB U
KJIETKE, dorocuHTE3a, | MPOKAPHOT u AYKapHoT; | IPEBPAILEHUS SHEPTUHU B KIIETKE,
IJIACTUYECKOTO M JHEPreTUYECKOro | OJHOKIETOUHBIX u | GoTOCHHTE3a, IJIACTUYECKOTO U
oOMeHa, XEeMOCHHTE3a, MHTO3a, | MHOTOKJIETOUYHBIX OPraHW3MOB, | YHEPIETHUECKOTO oOMeHa,
Meio03a, OTUIOI0TBOPEHUS], PA3BUTHS | BUIOB, OHOreo1eHO30B U | XeMOCHHTE3a, MHUTO3a, Meio3a,
U pa3MHOXEHUS, WHIUBUIYAILHOTO | SKOCHUCTEM; OCOOCHHOCTH | OIUIOJIOTBOPEHUSI, PpaA3BUTUSA U
pa3BuTHa opraHu3Ma (OHTOreHe3a), | MPOIEecCOB OOMEHa BEUIECTB U | Pa3MHOXKEHHUS, UHIUBUIYATbHOTO
00pBOBI 3a CYILIECTBOBAHUE, | MPEBPAILICHHS SHEPTUH B KJIETKE, | pa3BUTHUS opraHusma
€CTECTBEHHOTO otbopa, | hoTOCHHTE3a, IUIACTUYECKOTO U | (OHTOreHe3a), OOpBOBI 3a
BHUI000pa30BaHUs, SHEPTreTUYECKOTO oOMeHa, | CYIIIeCTBOBaHHE, €CTECTBEHHOTO
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K | XEMOCHHTE3a, MHTO3a, Meio3a, | oToopa, BUJI000pa30BaHuUA,
cpene oburtanus, BIIMSIHUSL | OTUIOJOTBOPEHHUS, PA3BUTHS U | MPUCIIOCOOIEHHOCTH OPTaHU3MOB
KOMITOHEHTOB 9KOCHUCTEM, | pPAa3MHOKCHHSI, K cpene oOWTaHUS, BIUSHUS
AQHTPOIIOTCHHBIX ~ W3MEHEHUW B | HHAUBUIYAJIHLHOTO pa3BUTHUS | KOMIIOHEHTOB HKOCHUCTEM,
HKOCHUCTEMax CBOEH MECTHOCTH, | OpraHu3Ma (oHTOrEHE3a), | aHTPOTIOTEHHBIX HU3MEHEHUW B
KpyroBopoTa BEILIECTB u | O0ppOBI 32  CYIIECTBOBaHUE, | SKOCUCTEMaX CBOEH MECTHOCTH,
MpeBpalleHe SHEPTUU B Orocdepe; | eCTECTBEHHOTO otOopa, | KpyroBopoTa BEILIECTB u

BHUJI000pa30BaHuUs, MpeBpalieHue SHEPrUuu B

MIPUCTIOCOOTICHHOCTH ouocdepe;

OpPraHU3MOB K Cpelie OOMTaHWs,

BITUSTHUS KOMITOHEHTOB

IKOCHUCTEM, AHTPONOTEHHBIX

W3MEHEHUH B  JKOCHCTEMAX

CBOEH MECTHOCTH, KPyroBOpOTa

BEIIIECTB u MIpeBpaIleHNe

SHepruu B buocdepe;
7)  chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3HA€T W  yYMEET MPUMEHSTh
MIPUMEHSATD MMOTYYEHHBIC 3HAHUS JJI1 | HEOOXOAMMOCTh HCIIOJI30BaHUS | MOTYyYEHHBIC 3HAHUS JUTSt
O0BSICHEHUS OMONOTMYECKUX | JOCTUKECHUIMA COBPEMEHHOM | OOBSICHEHUS OMOOTHYECKUX
MpOLECCOB W SIBIICHUH, JUIst | OMOJIOTHH ¥ OMOTEXHOJIOTHH JJIA | IPOIECCOB W SIBJICHUH,  JJIA
MPUHSITHS TPAKTHYECKHUX PEIICHUH B | palliOHAEHOTO PUHSITUS MPAKTHYECKHUX
MOBCEJHEBHOW JKU3HU C UEJIbIO | MPUPOJONOIH30BAHUS; pPELIECHHI B TOBCETHEBHOM KU3HU
obecriedeHns: 0€30MaCHOCTH CBOETO | YMeTh: c LEJbIO obecrnieueHus

3I0POBBS U 3JJOPOBbSI OKPY>KAFOIINX
JONIeH, COONIOZICHUSI  3J0POBOTO
oOpa3a JXU3HHU, HOPM TPaMOTHOTO
MOBEICHUS B OKpYy>Karoleun
MPUPOJHON  cpele;  MOHUMAHHE
HEOOXOIMMOCTH HCIIOJIL30BaHUS
JIOCTHIKEHHU U COBPEMEHHOU
Onosorni M OHWOTEXHOJOTHH JUIS
palMOHAIBHOTO
MIPUPOIOTIOB30BAHHS;

MIPUMEHSTH MOJY4YeHHbIC 3HAHUS
UL 00BsICHEHHU OMOJIOTHYECKAX

MPOLECCOB U  SABJIEHUW, A
MPUHATUA MPAKTUYECKHUX
pelleHu B IOBCEJHEBHOU

KU3HH C IIeNIbI0  oOecreueHus
0€30MacCHOCTH CBOETO 3/10POBbS
A 3I0pOBbI  OKPYXKAaKOIIHUX
moael, coOmoeHUs 3I0pOBOTO
oOpasa KHU3HHU, HOPM
TPaMOTHOTO  TIOBEJEHUS B
OKpY>Karolle MpupoaHON Cpee;

0€30MacHOCTH CBOETO 3JI0POBbS U
37I0pPOBbSl OKPYXKAIOIIUX JIFOJEH,
coOnrofieHusl 3I0pOBOrO 0bOpasza

KU3HH, HOPM rPAMOTHOTO
MIOBEJCHUS B  OKpYyXKarolen
IIPUPOJHON Cpene; NOHMMaHue

HEOOXOIMMOCTH HCIIOJIH30BAHUS
NOCTHKEHUN COBPEMEHHOM
OMOJOrUN U OMOTEXHOJIOTHH IS
pPalMOHAIBHOTO
MPUPOAONOJIb30BAHUS;

8)  chopMHpPOBAHHOCTH  yMEHUS
pemiate  OMOJOTHYECKHE 3a/auw,
COCTaBJIATh T€HOTUITMYECKUE CXEMBI
CKpCIIMBAHUS [UIsl PAa3HBIX THIIOB
HacJIeI0BaHUs MIPU3HAKOB y
OpPraHHW3MOB, COCTABJIATH CXCEMBI

yMeThb:

pemate OMONOTHYECKHe 3a7auu,
COCTaBJIATh F€HOTHUITNYECKHE
CXEMBI CKpEIIUBAHUS TUTSL
pPa3HbIX THUIIOB HACJICIOBAHHS
MPU3HAKOB Y  OPraHU3MOB,

yMEEeT pemarh OWOJIOTHYECKUE
3aJa4u, COCTaBJIATH
TCHOTHITNYCCKHE CXEMBI
CKpCIIMBAaHUA IJId PAa3HbIX THUIIOB
HACJIC/IOBAaHMsI ~ NPHU3HAKOB Y
OpPraHU3MOB, COCTABISITh CXEMBI
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NnepeHoCa BCHICCTB U DOHCPIruu B

COCTaBJISITb  CXCMbI TICPCHOCA

NNepeHoCa BCHICCTB U DHCPIrUr B

JKOCHCTEMAX (enm IMUTaHUS, | BEIICCTB u SHEpPruu B | 9KocucTemMax (Ienu THUTaHWUs,
TMUIIEBHIE CETH); JKocHUcTeMax (LeNH MUTaHUs, | TUIIEBBIE CETH);
MUIIEBHIE CETH);
9) chopMUPOBAHHOCTH  yYMEHHUU | yMeTh: YMEET KPUTHUYECKH OIICHUBATh
KPUTUYECKU OLICHUBATH | KPUTHUECKHU OILICHMBAThH | UH(pOPMAIHIO  OUOJIOTUIECKOTO
nHpopMaIuio Oounosornyeckoro | HGOpMaIUoo OHWOJIOTHYECKOTO | COACPIKAHUS, BKJIIOYAIOITYIO
coJiepKaHus, BKJIIOYAIOLIYIO | COAEpKaHuUs, BKJIIOYAIOIIYIO | ICEBJIOHAYYHbIE  3HAHUA U3
MCEBJOHAYYHbIC 3HAHUS W3 | ICEBJIOHAYYHBIE  3HAHUS M3 | pa3IMYHbIX HCTOYHHKOB
pPa3IMYHBIX HMCTOYHUKOB (CPEACTBA | pa3IMYHBIX MCTOYHUKOB | (CpencTBa MacCOBOM
MaccoBOi HMH(pOpManuM, HAy4HO- | (CpeacTBa MaccoBo# | nH(popMmanuu, Hay4YHO-
MONYJISIPHBIC MaTepuaibl); | HHHOpMaInH, HAy4HO- | TIOMYJISIPHBIC Marepuabl);
UHTEPHPETUPOBATH STUYECKUE | TIOMYISIPHBIE MaTepuaibl); | HHTEPIIPETUPOBATh  ATHYCCKHE
ACIICKTHI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKHUE | ACMIEKTHI COBPEMEHHBIX
HCCIIeIOBaHUM B 0MO0JI0ruH, | ACIEKTHI COBPEMCHHBIX | UCCIIEIOBAaHUH B OHMOJIOTHH,
MeOULIHE, OMOTEXHOJIOTHM; | UCCIICIOBAaHNIT B OMOJIOTHM, | MCAUILIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rino0anbHBIE | MEIUIIMHE, OMOTEXHOJIOTHH; | pacCMaTPHUBaTh r100aIbHbBIE
DKOJIOTHYCCKUE poOJIeMbI | pacCMaTPUBATh ri00abHBIE | DKOJOTHYECKHE POOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO | IKOJOTHYCCKUE poOJIEMBbI | COBPEMEHHOCTH,  (hOPMHPOBATH
OTHOIICHHUIO K HUM COOCTBEHHYIO | COBPEMEHHOCTH, (OpMHpOBATH | TIO OTHOILICHUIO K HUM
MTO3UIIHIO; 110 OTHOIIICHHUIO K HUM | COOCTBEHHYIO MO3UIIUIO
COOCTBEHHYIO TIO3HUIIUIO;

10)chopmupoBaHHOCTH YMEHHUH | yMeTh: yMEeT CO03/1aBaTh COOCTBEHHBIC
co3JaBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | THChbMEHHBIE u YCTHBIE
MMUCbMEHHBIE U YCTHBIE COOOIIEHUS | TUChMEHHbBIC u YCTHBIE€ | COOOIICHUS Ha OCHOBE
Ha OCHOBE OMOJIOTHYECKO# | COOOIICHUS Ha OCHOBE | Ononorudyeckor MHGOpMaIUU U3
uHpopmaun Hu3 HECKOJIbKUX | OMOJOTHYecKO HMHPOPMAIIUU U3 | HECKOJIBKUX HCTOYHUKOB,
HCTOYHUKOB, IPAMOTHO | HECKOJIBKUX HMCTOYHHMKOB, | TPAMOTHO HCIO0JIb30BaTh
KCIOJIb30BaTh MOHATUWHBIN anmnapar | TpaMOTHO WCIIOIb30BATh | MOHSTHIHBIN armapaT OMoJ0Tun

OHOJIOTHUM.

MOHATUIHBIN annapat GMOJIOTHH.
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