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HOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3zpaboTke nporpamMMmsl 1o OMOJIOIMH TEOPETUYECKYIO OCHOBY
JUISL ONPENENICHUs] MOAX0A0B K (POPMUPOBAHUIO COAEpP)KAHUS Y4EOHOTrO
npeamera «broaorus» cocTaBWIM: KOHUENTyaapHble nosoxenus OI'OC
COO o B3auMOOOYCJIOBIIEHHOCTH LEJEH, COAEpkKaHUs, PE3yJbTaTOB
oOydyeHHsT W TpeOOBaHUl K YPOBHIO MOATOTOBKU BBIITYCKHUKOB,
NOJIOKEHUST 00 OOLMX ULensiX W MPUHLHUIAX, XapaKTEPHU3YHOIIUX
COBPEMEHHOE COCTOSIHME CHCTEMbI CpEIHEro oOuiero oOpa3oBaHUs B
Poccuiickoii denepanuu, a Takke MOJOKEHUS O crienuduke OMooruu,
e€ 3HAUCHUM B T[O3HAHUM JKUBOM MPUPOABl U 0OecleueHuu
CYILIECTBOBAHMs 4esnoBedyeckoro obmiectBa. CoriacHO Ha3BaHHBIM
NOJIOXKEHUSIM,  OINpPEAENICHbl OCHOBHbIE (DYHKIHMH IPOTpaMMBbl IO
OHOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6mosoruu Ja€T NpeacTaBiIeHUE O LEsIX, 00 oOen
cTparerud  OOy4eHMs, BOCHHMTAHMS M  pa3BUTUS  OOyYarOIIMXCS
cpencTBamMu yueOHoro npeamera «buosorusy, onpenenser 00sa3aTenbHOe
IpEeIMETHOE COJIEpKAHUE, €r0 CTPYKTYPY, paclpeeseHre Mo pa3aeiam 1
TEMaM, PEKOMEHIYEMYI0 TMOCJIE€IOBATENbHOCTh H3YyUYEHHsSI Y4eOHOro
MaTepuajia ¢ y4€ToOM MEXNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKH  00pa3oBaTeNbHOrO IMpOLECcCa, BO3PACTHBIX OCOOEHHOCTEM
00yyarommxcs.

B nporpamMMe mo OMOJIOTMM TakXe YYUTBHIBAIOTCA TpPEOOBaHUS K
IUIAHUPYEMBIM  JINYHOCTHBIM,  METanpeIMETHBIM W  IPEIMETHBIM
pe3ynbTaTam oOydeHHs B ()OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-
NO3HABATEJILHON J1€ATEIbHOCTH/y4eOHbIX JEHCTBUNA OO0yYaroluxcsl IO
OCBOEHHMIO COJIepKaHUsI OMOJIOTMYECKOT0 00pa30BAHMSL.

B mporpamme mo Ouonoruu (10—-11 kmaccel, 6a30BbI YPOBEHbD)
peanu30oBaH MPUHLMI [PEEMCTBEHHOCTH B HW3YYEHUUM OHOJIOTHH,
Onarojaps 4emy B HEW MPOCMATPHUBAETCS HAIPABJIECHHOCTh HA Pa3BUTHE
3HaHMM, CBSI3aHHBIX € (OPMUPOBAHMEM  €CTECTBEHHO-HAyYHOIO
MHUPOBO33pPEHUS, LIEHHOCTHBIX OPHEHTALMK JUYHOCTH, 3KOJOTHYECKOIO
MBIIIJIEHUS, TPEICTABICHUN O 37A0POBOM 00pa3e >KM3HU U OEpexHbIM
OTHOILIEHUEM K OKpyXkaroleu npuponHou cpene. lloatomy Hapsgy c
U3y4eHUEM OOIIEOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUH O CTPOECHUU
KUBBIX CHUCTEM Pa3HOT0 paHra U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX T[IPOLIECCOB B MporpaMmMe 1O OHOJIOTMH YJEJIEHO BHHUMAaHUE
UCIOJIb30BAHUIO TOJYYEHHBIX 3HAHUW B TOBCEIHEBHOW JKU3HU IS
pelieHusl NOpPUKIAJHBIX  3aJad4, B TOM 4Yucile: Npo(UIAKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  YEJIOBEKa, MEIUKO-T€HETUYECKOIro
KOHCYJIbTUPOBaHUs, OOOCHOBaHHSA 3KOJIOTMYECKH II€JeCO00pa3HOro
NOBEACHUS B OKpYXXAIOLIEH MNpPUPOJHON cpele, aHaau3a BIUSHUSA
XO35IMCTBEHHOM JEATENBHOCTH YEJOBEKA Ha COCTOSIHUE IMPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCWJIEHHME BHUMAHUSA K MPUKIATHOU
HaIpaBJIEHHOCTH Yy4yeOHoro mnpenMera «buonorus» npoaUKTOBaHO
HEOOXOIMMOCTbIO 00€CleUeHusl YCJIOBUM JUIsl pELICHUS OJHOM U3
aKTyaJbHBIX 3374 IIKOJIBHOTO OHMOJOTMYECKOro 0Opa3oBaHUsA, KOTOpas
npeAnoyiaraer  GopMupoBaHue y  OOy4YarOUIUMXCA  CIIOCOOHOCTH
aganTUPOBaTbCd K  U3MEHEHHSM  JUHAMUYHO  Pa3BUBAIOLIEIOCH
COBPEMEHHOT'O MHpA.



buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aHUMACT
BakHOe MecTo. OHa oOecrneunBaeT (POpMHUPOBAHUE Y OOYUYAIOIIUXCS
IPEICTaBICHUA O HAy4YHOM KAapTUHE MHpa, pacliupseT U 0000Iaer
3HAHUS O )KUBOU MPHUPOJE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allid U 3BOJIOLUMHU, CO3HAET YCIOBHUS AJIA: MO3HAHUS 3aKOHOB
KUBOW TpUPOIbI, (OpMUPOBaHHUS (YHKIIMOHATHFHOW TPAMOTHOCTH,
HABBIKOB 3JI0POBOr0 M 0€30MacHOro o0pasza >KHU3HHU, 3KOJOTHMYECKOIO
MBIIIUICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOW MPUPOJIE U YEIOBEKY.

bonpmioe 3HaueHwe OWONOrMST WMEET TakXkKe JUIsl pelleHus
BOCIIUTATENIbHBIX U PAa3BUBAIOIINX 3a7a4 CPEJAHETO 00IIEro oOpa3oBaHus,
conuanu3anuu oOyyvatomuxca. HW3ydenwe Ouonorun oOecreuyrnBaeT
yCIoBUS 17151 GOPMUPOBAHNUS UHTEIJICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
UH(POPMAITMOHHBIX HABBIKOB, JCTETHYECKON KYJIBTYPBI, CIIOCOOCTBYET
UHTETpalMi OMOJOTUYECKUX 3HAHUN C MPEACTaBICHUSIMH W3 JIPYTHX
y4e€OHBbIX MPEAMETOB, B YACTHOCTH, (U3MKH, XUMHUU U Teorpadum.
Ha3BanHble 1moOkEHUST O MNpeJHAa3HAYEHUU Y4eOHOro mpeameTa
«buosiorus» cocTaBWIM OCHOBY AJI ONPEIEIEHUS MOJX0J0B K 0TOOpY U
CTPYKTYPUPOBAHMIO €r0 COACPKAHUS, IPEACTABICHHOIO B IPOrPAMME 10
ounosoruu.

Ot6op conepkanusi yuebHoro npenmera «buosorus» Ha 6a30BOM
YPOBHE OCYHIECTBJIEH C MO3ULUNA KyJIbTYpOCOOOpPA3HOIO MOJX0J]a, B
COOTBETCTBHHM C KOTOPHIM OOydaromuecs: JAODKHBI OCBOMTH 3HAaHUS W
YMEHHs, 3HauMMble Juis  (GOPMUPOBaHUSA  OOIMIEH  KYyJIbTYpHI,
ONpENENSIONME aJIEKBaTHOE IIOBEJECHUE YEJIOBEKA B OKpY’Kalollen
NPUPOJIHOM  cpelie, BOCTPEOOBAHHBIE B TMOBCEJHEBHOW JKU3HU U
npakTUUecKon aesTeabHOCTH. Ocoboe MECTO B 3TOW CHUCTEME 3HAHUU
3aHUMAIOT DJIEMEHTBHI COJEp)KaHUs, KOTOpbIE CIIy>KaT OCHOBOM JUIs
dbopMupoBaHUs MPEJCTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTHHE  MHpa W I[ICHHOCTHBIX  OpPHUEHTAlUsX  JMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIMU OMOJIOrMYECKOro 00pa3oBaHMUsl.

CTpyKTypupOoBaHUE  COJAEpX aHUs  y4eOHOro  wmarepuaisa B
IporpaMMe MO OHOJIOTMH OCYIIECTBIEHO C YYETOM MPUOPUTETHOIO
3HAYCHHsI 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPHUPOIBI, O
€€ ypPOBHEBOM OpraHu3alid W 3BOJIOIMUA. B COOTBETCTBUM C 3TUM B
CTpyKType ydeOHOTOo mnpeamera «buomorus» BbIAETIEHBI CIEAYIOIMINE
coJiepkaTenbHble JUHUU: «buomorns kak Hayka. MeToIbl HAy4YHOTO
no3Hanus», «Kmerka kak Omonormueckas cucremay, «Opranmsm Kak
ounosnoruyeckas cucreMa», «CucremMa U MHOrooOpazue OpraHu4ecKoro
MUpa», «IBOIIOLHS KMUBOM NPUPOIBD), «IKOCUCTEMBI U NMPUCYIIUE UM

3aKOHOMEPHOCTH.
[lens wu3yuenuss yuyeOHoro mnpeamera «buosorus»» Ha 0azoBOM
YpPOBHE — OBJIaJIcCHUE OOYy4YaloIUMHCS 3HAHUSIMU O CTPYKTYpHO-

(GYyHKUMOHANBHOW OpraHU3allMd UBBIX CHUCTEM pAa3HOrO paHra u
OpUOOpPETEHNE YMEHUN HCMOJIb30BaTh ATH 3HAHMUS JUIsl TPAMOTHBIX
JNEUCTBUHA B OTHOIIEHHMH OOBEKTOB JKMBOM MNPUPOABI M PEIICHUS
Pa3IMYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTukeHue uenu u3ydeHus ydyeOHoro npenmera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIISAYIOIINX 3aa4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbl 3HAHUW O OMOJOTHMYECKHX
TEOpUSX, YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBHUIIaX,
CIIyalIuX OCHOBOH JUIs1 (GOPMUPOBAHMS MTPEACTABICHUIN O €CTECTBEHHO-



HAYyYHOW KapTHHE MHUpPa, O METOAaX HAYYHOTO TO3HAHMS, CTPOCHHH,
MHOTO000pa3ui W OCOOCHHOCTSIX JKHBBIX CHCTEM pPAa3HOTO ypPOBHS
OpraHM3aINH, BBIJAIOMINXCS OTKPBITUSX M COBPEMEHHBIX MCCIIETOBAHMIIX
B OMOIOTHH;

dbopmupoBanue y oOyJaromuxcs MO3HAaBaTENbHBIX,
MHTEIJICKTYadIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B MpoOIecCce aHamu3a
JaHHBIX O MYTSX Pa3BUTHS B OHOJOTMM HAYUYHBIX B3TJISAOB, HIEH U
MOJIXOJIOB K M3YUYEHHIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OPraHU3AIINM;

CTaHOBJICHHE y 00yJarouuxcsi 001en KyJIbTypbl, (PyHKINOHAIBHON
IPaMOTHOCTH, pa3BUTHE YMEHUU OOBSCHATH M OILICHWBATH SIBICHUS
OKpY’KaroIllero MuUpa >KMBOW MPUPOJbl HA OCHOBAHWW 3HAHHWM W OIBITA,
MOJTyYEHHBIX TPU U3YYCHUN OMOJIOTHH;

dopmupoBaHne y OOy4arOmMXCS yMEHHMHA WJUTIOCTPUPOBATH
3HAYeHHE OHOJOTMYECKUX 3HAHUWA B TMPAKTUYECKOH ACSITETbHOCTU
YelOBeKa, PAa3BUTHUM COBPEMEHHBIX MEAWIMHCKUX TEXHOJIOTUHA U
arpoOMOTEXHOJIOTUA;

BOCTIHTAaHNE YOCKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS YEIOBEKOM
KUBOW TPHUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K HeM,
COONIOACHHUS OJTUYECKUX HOPM TPU TPOBEACHUU OMOJOTHYECKHUX
HCCJICJIOBAHUI;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWUW JJS1 TOBBIIICHUS
YPOBHSL DKOJIOTUYECKOW KYIbTYpBI, A (OPMHUpPOBAHUS HAYUHOTO
MHUPOBO33pPEHUS;

IpUMEHEHUE NPHUOOPETEHHBIX 3HAHUW U YMEHUU B IOBCEIHEBHOMU
KHU3HU TSI OIICHKH MOCIIEACTBUI CBOEH JESITENbHOCTH TIO OTHOIICHHUIO K
OKpyXXaroliel cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHE U
coOJiroieHrne Mep NMPoPUIAKTUKU 3a00JIeBaHUM.

B cucreme cpeanero ob6miero oopaszoBanust «buosorusy, nzydaemas
Ha 0a30BOM YpOBHE, SBISETCA O00s3aTEIbHBIM YYEOHBIM IPEIMETOM,
BXOJSIIMM B COCTaB NpeaMeTHoH oOmactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

Jns m3yudeHust OMOJIOTMM Ha 0a30BOM YPOBHE CpeHEro oOIero
obOpazoBanus orBojautcst 136 uvacos: B 10 knacce — 68 yacoB(2 vaca B
Henento), B 11 kmacce — 68 yaca (2 yaca B HEZIEIHO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBA3p OHOJIOTMH C OOLIECTBEHHBIMH,
TEXHUYECKUMU U JIPyTUMU €CTECTBEHHbIMM Haykamu, duiocodueil,
STUKOM, 3CTETHMKOM u mnpaBoM. Ponb Ouonoruu B (HOpMUPOBAHHUU
COBPEMEHHOW Hay4yHOU KapTUHbI MHUpa. CucTteMa OMOJIOTHYECKUX HAYK.

Meronabl O3HaHUA KUBOW MPUPOJBI (HAOIIOAEHUE, SKCIEPUMEHT,

ONKCaHue, U3MEpPEHHUE, KJaccupukanus, MO/IEJIMPOBAaHUE,
CTaTUCTHYECKasi 00padOTKa JAHHBIX).
JdemoncTpanun:

[Toptpetsr: Y. Hdapsun, I'. Menaens, H. K. Konbros, Jx. Yorcon u
®. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl MO3HAHMS )KUBOU PUPOIBI.

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

[Ipaktuueckas padota Ne 1. «Mcnonb30BaHre pa3IuuHbIX METO/OB
IPU U3yYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

XKuBble cuctempl (OMOCHCTEMBI) KaK MPEAMET U3yUYEeHUsI OMOJIOTHH.
OTnuyre KUBBIX CUCTEM OT HEOPIaHUYECKOU MPUPOIBI.

CpolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHusaluu
OMOCHCTEM: MOJEKYJSIPHBIM, KJIETOUHBIA, TKAHEBBINH, OpPraHU3MEHHBIN,
MOIMYJISILMOHHO-BUI0BOM, AKOCUCTEMHBIN (OMOreoIIeHOTUYECKHUIA ),
onochepHbIil.

JdemoncTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE MNPU3HAKUA KU3HW», «YPOBHU
OpraHu3aliy )KUBOU TPUPOIBD».

O6opynoBanue: mojesb MoJiekyibl JIHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHHE KJIETKH.

XUMHAYECKHUM  COCTaB  KJIETKA. XHUMHUYECKHUE  DIIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPO3JIeMEHThI. Bosla 1 MUHepalibHbIE BELIECTBA.

@OyHKIMU BOJBI 1 MUHEpAJbHBIX BellecTB B KieTke. [lognepxanue
OCMOTHYECKOI0 OanaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEPHI
OenkoB. HesameHnMbIe M 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHCIOTHBIN
COCTaB. YPOBHHM CTPYKTYypbl O€IKOBOM MOJIEKYJbl (II€pBUYHAS,
BTOpUYHAsl, TPETUYHAs U UETBEPTUYHAS CTPYKTypa). XUMUUYECKHUE
cBOMCTBa OenkoB. buonornueckue GpyHKIUN OEIKOB.

depmeHThl — Ouonornueckue karaauszatopel. CTpoenue pepmenTa:
aKTUBHBIA  LEHTp, cyOcTpatHas cneuupuyHocTtb. KodepMeHTsI.
Butamunbl. OTianunst pepMEHTOB OT HEOPraHUYECKUX KaTaIUu3aTOPOB.

YrieBoasl: MOHOcaxapubl (TJI0K03a, pubo3a U Je30KCUprO03a),
nucaxapubl (caxaposa, JIaKTo3a) U mojaucaxapujbl (Kpaxmal, TJIUKOTEH,
1eJuT0103a). buonornueckue GyHKIUU YIIIEBOIOB.

Jluniu b TPUTIULEPHUIBI, docdonunupl, CTEPOUIBI.
I'uapodunbHO-ruapoPoOHBIe  cBOMcTBa. buonornueckue  QyHKIUU
munuaoB. CpaBHEHUE YIVIEBOJIOB, O€JIKOB M JIMIIHMJIOB KaK MCTOYHUKOB
SHEPTUH.



Hyxneunnoseie kucnorsl: [JHK u PHK. Hykneornner — MoHOMEpHI
HyKJIeMHOBBIX KuchnoT. Ctpoenue u ¢ynkuun JHK. Crpoenue wu
¢ynkunn PHK. Buget PHK. AT®: ctpoenue u GpyHKIHU.

[Muronornss — Hayka o kierke. Kierodynas teopuss — mNpumep
B3aUMOJICUCTBHUSL HAed U (AKTOB B HAYYHOM [O3HaHUU. MeTojbl
W3YUYEHHUSI KIIETKH.

Knerka kak menoctHas xuBasg cucrema. OOIIre NPU3HAKU KIIETOK:
3aMKHyTasi HapykHass memOpana, monekyibl JIHK kak renermueckuit
anmnapar, CuCTeMa CUHTe3a Oeska.

Tumbel  KIETOK:  JyKapuoTHYecKass W IPOKAPUOTHYECKAs.
Oco0eHHOCTH CTpOEHHUS MTPOKapUOTHUYECKON KieTku. KiietouHas creHka
Oaktepuil. CTpoeHUE HYKApUOTHUECKOM KIeTKH. (OCHOBHBIE OTIMYMS
PaCTUTENbHON, ’KUBOTHOU U TPUOHOMN KIIETKHU.

[IoBEpXHOCTHBIE ~ CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA,
MIMKOKAIUKC, uX PyHkuuu. [lnazmaruueckas memOpaHa, e€ CBONCTBA U
¢ynkuuu. [utomnasma u e€ opranouasl. OgHOMEMOpaHHbBIE OPraHOUIbI
kierku: OlIIC, ammapar Tonbmxu, nm3zocombl. [lomyaBTOHOMHBIE
OpraHouJbpl  KJIETKA: MHUTOXOHAPHWM, Iactuiabpl. [Ipomcxoxnenue
MUTOXOHApUNA U mactua. Buasl mnactua. HememOpaHHbIE OpraHouibl
KJIETKH: pUOOCOMBI, KIIETOUHBIN LEHTP, UEHTPUOIIH, PECHUYKH, KTyTHKH.
OyHKIHUHA OPraHOUIOB KJIETKH. BKIIroueHusI.

Anpo — perynasatopHslii HeHTp KieTku. CTpoeHue snupa: suepHas
000J104YKa, KapuoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetrsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiigen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Junarpammel: «Pacnipenenenre XuMHUYECKUX 3JIEMEHTOB B HEXHUBOU
npupojzie», «Pacrpenenenne XuMU4eCKUX 3JIEMEHTOB B KUBOW IPUPOJIEN.

Tabmuubr u cxemsl: «llepuognueckass Tabauua XUMHYECKHX
aneMeHToB», «CTpoeHHe MOJEKYJbl BOAb», «buocuHTE3 Oenkay,
«CtpoeHue moiiekyibl Oenkay, «Ctpoenue depmenta», «HykinenHoBbie
kucinotel.  JHK», «Crpoenne ™onekyner ATd», «Crpoenue
JYKApUOTUYECKOU KIETKN», « CTPOCHHE KUBOTHOM KIETKM», «CTpoeHue
pacTUTENBHOW  KJIETKW», «CTpoeHue MNPOKAPUOTUYECKOW KIIETKHY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD», «JIunmuabn.

OOGopyoBaHKe: CBETOBOM  MHMKPOCKOI, OOOpyJOBaHUE IS
IIPOBEICHUSA HaAOJIIOICHU, U3MEPEHUN, JKCIIEpUMEHTOB,
MUKpOIPENnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

Jlabopatropnass pabdora Ne 1. «/3yueHue KaTaauTUYECKOU
aKTUBHOCTU (DEpMEHTOB (Ha MpUMEpPE aMuUIa3bl WA KaTajlas3bl).

JlaGopatopnass pabota Ne 2. «UM3ydeHwe CTpPOEHHUS KIIETOK
pacTeHul, >KMBOTHBIX W OakTepuil MOJ MHMKPOCKOINIOM Ha TOTOBBIX
MUKPOIIPENAPATaX U UX OMUCAHUEY.

Tema 4. )KusHeaesATe1bHOCTh KICTKH.

OOMeH BemIecTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM
OOMEH) M JUCCUMWISLUS (SHEPreTUYeCKHid OOMEH) — JIBE CTOPOHBI
€MHOro Ipolecca MeTadbonu3Ma. Posb 3aKOHOB COXpaHEHUs! BELECTB U
SHEPruu B IOHUMAHUU METa00JIM3Ma.



Tunbl oOmMeHa BemiecTB: aBTOTPOGHBIA U TeTepoTpodHbIid. Poib
(epMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®dorocunTe3. CBeToBass U TeMHOBas (a3bl PorocuHTe3a. Peakuuu
¢dotocunTe3a. DPPeKkTUBHOCTh (POTOCHHTE3a. 3HAYEHUE (POTOCUHTE3A
JUIs. KU3HU Ha 3emsie. BausiHue ycnoBuil cpeabl Ha (OTOCUHTE3 U
CHOCOOBI MOBBIIEHUS €r0 TPOYKTUBHOCTH Y KYJbTYPHBIX PACTEHUU.

XeMocuHTe3.  XEMOCUHTE3Hpylolmue  OakTepuu.  3HA4YECHHE
XEMOCHHTE3a JJIsl )KU3HU Ha 3eMJIe.

DOHepreTuueckuii oOMeH B KkjeTke. PacuieruieHue BelecCTB,
BbIICJICHUE W  AKKyMYJMpPOBaHUE DSHEPruud B  KIETKE. OTarbl
SHepreruyeckoro obmeHa. [nwmkonus. bpoxkeHue u  ero  BHIBIL.
Kucnoponnoe okucneHue, WM KIE€TOYHOE nblxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peaknuu matpuuHoro cunresa. I'enernueckas napopmanus u JJHK.
Peanuzauus renerndyeckoil ”HPopMauuu B KJeTKe. ['eHeTnyecKkuil Koa u
ero ceorcta. Tpanckpunuus — matpuusslid cuare3 PHK. Tpancnsannsa —
OnocuHTe3 Oenka. OTambl TpaHcaauud. KoaupoBaHHe aMHUHOKHCIIOT.
Ponb pubocom B OnocuHTE3€e Oenka.

Heknerounsle ¢opmbl xku3HM — BUpycbl. VcTopus OTKphITHS
BupycoB ([[. U. MBanoBckuii). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO
nuKia BUpycoB. bakrepuodaru. boniesHu pacteHuii, KUBOTHBIX U
YeJI0BeKa, BbI3bIBAEMbIE BHpycaMu. Bupyc mMmyHoaeduuuTa 4esoBeKa
(BUY) — BozOyautens CIIM[la. OOpaTHas TpaHCKpUILMs, peBepTaza u
uHTerpasa. [Ipodunakrruka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanun:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmumer w  cxembl: «Tumel  mmTaHms», «MeTtabomu3my,
«MuToxoHIpUI», «OHEPreTUYECKUM oOMen», «Xnopomniacr,
«Dorocunredn, «Ctpoenue [IHK», «CtpoeHue u ¢GyHKIHMOHHUpPOBAHUE
reHa», «Cunrte3  Oenka», «['eHernueckut  kom», «Bupycem»,
«bakrepuodparn», «CrtpoeHue u >ku3HeHHbIA 1ukia Bupyca CIIM/la,
0akrepuodaray, «Permmukarus JJTHK».

OGopynoBanue: Moaenu-anmiukanuu — «Yasoenue JIHK
TpaHcKpunuus», «buocunTte3 Oenka», «CTpoeHHE KIETKW», MOJEINb
crpykryps! JJHK.

Tema S. PasMHOKeHMe M HMHIMBHMAYAJbHOE Ppa3sBHTHE
OPraHM3MOB.

KiieTouHblil 1MKII, WM >KU3HEHHBIM LMK KIeTku. Mutepdasza u
muto3. [Ipoueccel, nporekatomue B uHtepdasze. Peruukanus — peakius
matpuuHoro cunrteza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HaOOP
— KapuoTun. JIMIUIOMOHBIM W TaluIOMJHBIA XPOMOCOMHBIE HaOOpBI.

XpoMaTuebl. [utonorunueckue OCHOBBI Pa3MHOXKEHUS u
WHJIMBUIYaJIbHOTO Pa3BUTHSI OPTaHU3MOB.
Henenne knerkm — wMuto3. Cragum wmurtosa. [Ipomeccsr,

IPOUCXOMAIIME HA Pa3HbIX CTAIUAX MUTO3a. BHONOrMYecKuid CMBICH
MUTO3a.

[Tporpammupyemas ruOesb KIETKH — aronTo3.

®opMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrosoe U mojoBoe. Bumbl
Oecrnosjoro pa3MHOXKEHHS: JIEJIEHUE HaJBOE, ITOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHE, BEreTATHBHOE pPa3MHOXKEHUE.



HcKkycCTBEHHOE  KJIOHMPOBAaHUE OpPraHM3MOB, €ro 3HAuYe€HHe s
CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTIIMYKS OT OECIOI0TO.

Meiio3. Cragun menosa. [Iponeccsl, mpouCXOoasdIIne Ha CTaAUAX
meinio3a.  IloBemenne  xpomocom B Meno3e.  Kpoccunrosep.
buosornueckunii CMbICI U 3HAYEHUE MEWO03a.

['amerorene3 — mpouecc o00pa3oBaHUS TMOJOBBIX KIETOK Y
AKUBOTHBIX. [l0JIOBBIE Keye3bl: CEMEHHUKU W suyHUKH. OOpa3zoBaHue U
pa3BUTHE TIOJIOBBIX KIETOK — TramMeT (CIepMaTo30uj, SHIEKIeTKa) —
cnepmartoreHe3 U OBOreHe3. OCOOEHHOCTH CTpOEHUsl SIULEKIETOK U
criepmaTto3onioB. OmnogorBopenue. [lapreHorenes.

WuauBuayanbHoe  pa3BUTHE  (OHTOreHe3).  OMOpHOHAIbHOE
pazBuTHe (3MOpuoreHes). Jrtanbl 3MOPUOHAIBHOIO  Pa3BUTHS Y
NO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpyJsilus, OpPraHOrEHE3.
[TocTamOpuoHanbHOE pa3BUTHE. THIIBI MOCTAIMOPHUOHAIBHOTO PA3BUTHUSA:
npsimoe, HenpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE
OpraHu3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXK/IEHHBIE YPOICTBA.

Poct u pasBurme pacreHuid. OHTOTr€HE3 LBETKOBOI'O PACTEHUSA:
CTPOEHHUE CEMEHU, CTaJANH Pa3BUTHSL.

JdemoncTpanun:

Tabmuiet u  cxembl: «DopMbl  Pa3MHOXKEHUSI OPTaHU3MOBY,
«/IBOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX pacTeHUi», «BererarnBHoE
pa3MHOXEHUE pacTeHu», «/lenenue kierku Oaxrtepuity, «CrpoeHue
MOJOBBIX KJIETOK», «CTpoeHue XpoMOCOMbD», «KIIETOUHBIA LUK,
«Permmakamms  JIHK», «Mwuto3», «Menos», «llpamoe u Hempsimoe
pa3BuTHe», «'aMeToreHe3 y MIIEKONMMUTAIOMIMX U YeloBeKa», «OCHOBHBIE
CTaJIMM OHTOT€HE3a.

O06opynoBaHue: MHKPOCKOI, MUKponpenapatbl «CriepMaTo30ubl
MJICKOIIMTAIOLIETO», «SHlekneTka miekonuramouero»y, «Kapuoknnes B
KJIETKaX KOpellKa JyKa», MarHuTHas MoJelb-aniuiukanus «Jlenenue
kieTkw», monens JIHK, Mmonens MetadaszHoil XpoMOCOMBI.

JlaGopaTopHblie U NpaKTHYecKUe padoThbI:

Jlabopatopnass padora Ne 3. «HaOmromenwe MwuTO3a B KIETKaXx
KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnas pabota Ne 4. «3yyeHue cTpoeHHUsI MOJTOBBIX KIETOK
Ha FOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3amaun reHetuku. Mcropus pa3BuTtus reHETUKHU. Poib
OUTOJIOTMM M HAMOpPUOJIOTMM B CTAaHOBJIEHMHM TE€HETUKH. Bknan
POCCUUCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TECHETHKU. MeTObl
TeHETUKU (TMOpUIOJIOTMYECKU, IUTOT€HETUYECKUN, MOJEKYJISIPHO-
reHetuyeckuil). OCHOBHbIE TEHETHYECKHME TMOHATUS. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPEUIMBaHUM.

3aKOHOMEpPHOCTH HAacJIeJOBaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOTUOpPUAHOE CKpelllUBaHUE. 3aKOH eAMHOO0Opa3us
ruOpuI0OB TNEpBOro mnokosieHus. IIpaBuwino JOMUHUpPOBAaHMS. 3aKOH
pacuieruieHdss npu3HakoB. [mmnore3a uwuctorsl ramer. IlonHoe w
HEIOJIHOE JOMUHHUPOBAHUE.

JurnbpunHoe ckpenBanue. 3aKOH HE3aBUCUMOIO HAaCJEAOBaHUS
IPU3HAKOB. LlUTOreHeTHYecKue OCHOBBI JUTMOPHUIIHOTO CKPELIMBAHMSL.



Ananusupymomiee ckpenBanue. Mcnonib30BaHWE — aHAIM3HPYIOLIETO
CKpEUIMBaHUA JUIsl ONPEAEIICHHUs] TEHOTHIIA OCOOM.

CuernnienHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CUEIUVICHHOMY HacjeJ0BaHHIO TeHOB. HapylieHue cuemieHus reHoB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasi TEOPHUsI HACIEACTBEHHOCTH. | eHeTnYecKne KapThl.

['enernka mona. XpoOMOCOMHOE OIpEIEICHUE MNoyia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble UM TeTepOoraMeTHbIE OPraHHU3MBI.
HacnenoBanue npru3HaKkoB, CUEIVIEHHBIX C TOJIOM.

3meHunBOCTh. Buapl W3MEHUMBOCTU: HEHACJEICTBEHHAas U
HaciencTBeHHas. Ponb cpeabl B HEHACHEACTBEHHON WM3MEHYMBOCTH.
XapakTepuctuka MOJIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuannoHHbIN
pAa W BapuallMOHHas  KpuBas. Hopma  peakuuum  npu3HaKa.
KonuuecTBeHHbIE M KAue€CTBEHHbIE MPU3HAKM M HMX HOPMA PEAKIIMH.
CpolicTBa MOAM(UKAITMOHHON U3MEHUYHUBOCTH.

Hacnencrsennasi, Wi reHOTUITUYECKas, U3MEHYUBOCTb.
KoMmOuHaTuBHasT M3MEHYUMBOCTb. Meiio3 M 1OJIOBOM MpOllecC — OCHOBA
KOMOMHATUBHOM  M3MEHYMBOCTU.  MyTallMoHHasT  W3MEHYUBOCTb.

Knaccudukanuss Mytauuii: TeHHbIE, XpOMOCOMHbIE, TeHOMHbIEe. YacToTa
U NpUYUHBI MyTauuid. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHUX
pA0OB B HacieAcTBeHHOM n3MeHunBoctu H. M. BaBuiosa.

BresnepHas HAcIeICTBEHHOCTh U N3MEHYUBOCTb.

['eneruka yenmoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOMbI

T€HETUKH YeJI0BEKa: reHEeaJIOTUYECKUH, OM3HEIOBBIN,
UTOTCHETUYECKUM, OUMOXMMHUYECKHM,  MOJICKYISIPHO-TEHETUUECKHUH.
CoBpeMeHHOE ONPEIEIICHUE TE€HOTHIIA: MTOJTHOT€HOMHOE

CEKBECHUPOBAHUE, T€HOTUIIMPOBAHKWE, B TOM uucie ¢ nomoibto [TL[P-
aHanu3a. HacnencrtBeHHble 3a00J€BaHUsI YEJIOBEKAa: T'€HHbIE OOJIE3HH,
00JIe3HH C HACJIEJCTBEHHOM MPEepacioioKEeHHOCTbIO, XPOMOCOMHBIE
0one3nu. ComaTuyecKue U reHepaTuBHbIe MyTaluu. CTBOJIOBBIE KIIETKHU.
[IpuHuunsl 370poBOro 00pas3a >KU3HU, JTUATHOCTUKH, MPOPUIAKTUKA U

JICYEHHUS T€HETUYECKHUX Oomne3Hel. Menuko-reHeTH4eCKOoe

KOHCYJIbTUPOBAHUE. 3HayeHue MEIUIMHCKON T€HETUKHU B

NpeAOTBPAIICHUH U JICUCHUU T€HETUYECKHUX 3a00JIeBaHUMN YeI0OBEKA.
JdemoncTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos,
H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u  cxembl: «MoOHOTHMOpUIHOE CKpEIIMBAHUE U €ro
LIATOTCHETUYECKAss  OCHOBA»,  «3aKOH  paCIICIUVIEHUs U €ro
[UTOIC€HETUYECKAsT OCHOBa», «3aKOH YHCTOTHI ramer», «JlurudpuaHoe
CKPEIIMBAHUEY, «uTonoruyeckue OCHOBBI JUTUOPUTHOTO
CKpemuBaHus», «Meio3», «B3aumMoAeliCcTBUE AJUICIBHBIX T'E€HOBY,
«l'eHeTnuecKre KapThl PACTCHUM, >KMBOTHBIX U 4elIOBeKa», «l eHeTnka
nona», «3aKOHOMEPHOCTH HACJIEAOBaHUS, CUCIUICHHOTO C IIOJIOMY,
«KapuoTunbsl 4YenoBeKa U KUBOTHBIX», «BuUIbl U3MEHYMBOCTHY,
«MonudukarmonHass U3MEHUUBOCThY, «HacnenoBanue pesyc-dakTopay,
«I'eneTuka rpynn KpoBu», « MyTailmoHHasi U3MEHYUBOCTbHY.

OGopynoBaHue: MO/IENTA-ANIUIUKA AN «MoHorubpuaHoe
CKPEIIMBAHUEY, «HenonHoe  1OMUHHpPOBaHUEY, «JlurubpuaHoe
cKkpenuBanuey, «Ilepexkpéct XxpoMoCcoM», MUKPOCKOIT 1 MUKPOIIpENapar



«/Ipo3oduna» (Hopma, MyTanuu (OpMbI KpPbUIBEB M OKpacku Tena),
repbapuii «['opox moCeBHONY.

JlabopaTopHblie M IpaKTHYecKHe padoThbI:

JlabopatopHass paGora Ne 5. «M3yueHue  pe3ysbTAaTOB
MOHOTMOPUJTHOTO W JAWTMOPHUIHOIO CKpPEIIMBAHMUS Yy Apo30(Uibl Ha
TOTOBBIX MHUKpOIIpenaparaxy.

JlaGopatopHass pabdora Ne 6. «U3ydyenue MoauUKAIIMOHHOM
U3MEHUYMBOCTH, IOCTPOEHUE BApUALIMOHHOIO psAla W BapUALMOHHOM
KPUBOIY.

JlabopaTtopHast padora Ne 7. «AHanu3 myTauui y apo3opuibl Ha
TOTOBBIX MHUKpOIIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

CenexkuMsi Kak Hayka W MPOLECC. 3apOXKICHUE CEIEeKUUH U
nomectukanusa. Yuenue H. M. BaBunoBa o0 LEeHTpax NpOUCXOXKACHUSA U
MHOrooOpa3usi  KyJbTYpPHBIX pacTeHuid. LIeHTphl MPOUCXOXKIECHUS
JOMAIIIHUX XKUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMEHHBIE METOJIbI CeNeKIU. MacCOBbIi U MHIAWBUILYaTbHbBIN
oTOOpBl B CEJNEKUMU pacTeHUd M KUBOTHBIX. OLEHKa »KCTephepa.

bnu3kopoAcTBEeHHOE CKpelluBaHue — WHOpuAuHTr. Yucras auHUS.
CkpelmMBaHue 4YHUCTBIX JHMHMHA. ['erepo3uc, wiM TrUOpUHAs CuIA.
Heponcrteennoe — ckpemmBaHue  —  ayTopuaunr.  Otpan€HHas

rubpuauzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4eHHE
NOJIMIUIONJIOB.  JIOCTMKEHUST  CENEKUMU  PAcTEeHUW, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHOnOrMs Kak OTpacib HPOWU3BOACTBA. ['€HHAs WH)KEHEpHs.
Oranbl co3nanusi pekomOuHaHTHOW JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounass wunxenepus. KiietouHnble KyabTypbl. MUKPOKIOHAIBHOE
pa3sMHOXKEHUME  pacTeHni.  KioHupoBaHuMe  BBICOKONPOTYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE UM ITUYECKHUE
npobnembl. MO — reHeTHuecKku MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHCTpauuu:

[Toptpersr: H. U. BaBunos, . B. Muuypums, I'. /1. Kapneuenko, M.
®. 1BaHOB.

Tabmuubl u  cxembl: Kapra «lleHTpbl NOPOUCXOXIEHUS U
MHOrooOpa3usi  KyJbTYpHBIX  pacTeHui», «llopoael  momamHux
KUBOTHBIX», «CopTra  KyJbTYpHBIX  pacTeHun», «OtnanéHHas
rubpuauzanus»,  «Paborel  akamemuka M.  ®.  VBaHoBay,
«JTomumnongus», «O0BEKTI OMOTEXHOJOTUNY, «KIIEeTOUHBIE KYJIbTYPbI U
KJIIOHUPOBaHUE», «KOHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IUIOJOB U KOPHEIUIOAOB JMKUX (OpM HU
KyJIbTYPHBIX COpPTOB pacTeHui, repbapuil «CenbCKOX03sIIICTBEHHBIE
pacTEHUS.

JlaGopaTopHblie 1 NpaKTHYecKUe padoThbI:

Okckypenst «OCHOBHBIE METO/IbI M JOCTHKEHUS CEJIEKLIMN PACTEHUM
U OKMBOTHBIX (Ha CEJIEKIMOHHYIO CTaHUHWIO, IUIEMEHHYI0 (depmy,
COPTOMCHBITATENbHBIN YYacCTOK, B TEIUIMYHOE XO3SIICTBO, JabOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC



Tema 1. JBoJIIOLIHOHHASL 0MOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIIOLIMOHHOU TEOPHUH.
DOBOJIIOIMOHHAss Teopuss W €€ wMecto B Ouonoruun. BrusHue
SBOJIIOLIMOHHOM TEOPHH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuaeTenbCcTBa ABOJIIOLINH. [TameonTonornyeckue:
NOCJIEJOBATEIbHOCTh  MMOSIBJIEHUS  BUJAOB B  NAJIEOHTOJIOIMYECKOU
JETONHCH, TepexoaHble ¢opMbl. buoreorpapuueckue: CXOJICTBO H
paznuuue gayH u Gpjaop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA W pa3inyusi 3MOPHUOHOB pPAa3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE,
AHAJIOTMYHbIE, PYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIJIApHO-
OMOXMMUYECKHUE: CXOJCTBO MEXAHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MEeTa0OJMYECKUX MMYTEN y BCEX OPraHU3MOB.

OBOJIFOLIMOHHAS TeOpuUs 4. [apBuna. [Ipennoceuiku
BO3HUKHOBEHUS JapBUHM3MA. [[BHXKyIIHME CHIIBI 3BOJIIOLMH BHJIOB IO
JapBuHy (M30BITOYHOE Pa3MHOXKEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB,
HeompeAeiéHHasT  M3MEHYMBOCTb, OOppba 3a  CyIIECTBOBAaHWUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetuueckass Teopust sBojoruu (CTD) u e€ OCHOBHbIC
HOJIOXKEHHSL.

MukpoaBosmonus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUU.

JBwxyume cwibl ((pakTophl) HSBOJIIONMU BUIOB B MPHUPOJIE.
MyTanMoHHbId ~ mpouecc M KOMOMHATHBHAasT  M3MEHYUBOCTD.
[TonynsiuroHHBIE BOJHBI U Apeii( reHoB. M3o0asuus 1 Murpanms.

EctecTBeHHBII 0TOOp — HampaBJsOWUNA (DAKTOp 3BOJIOLMH.
®dopMBbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh  OPraHU3MOB  KakK  pPE3yJIbTaT  3BOJIIOLIMH.
[Tpumepsl  mpucnocoOaeHud y  Oopranu3smMoB.  Apomopdo3bl U
UAMO0aJaNTaluu.

Bun u BupooGpazoBanue. Kputepun Bupa. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOE.

Makpo3BoJTronus. Dopmsbl ABOJIIOLIMH: dunernyeckas,
JUBEPreHTHAs,  KOHBEpreHTHas,  mnapamiensHas.  HeoOpatumocTtsb
ABOJIIOLUY.

[IpoucxoxaeHue oT HECIEeIaTN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cenuanu3ainus. AJanTuBHas paguarusl.
JdemoncTpanuu:

[Toptpersr: K. Jlunnen, XK. b. Jlamapkx, Y. J[lapsun, B. O.
Koanesckuii, K. M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxeMbl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emiey,
«3apoJplllld MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTtepukc», «Dopmbl
O00pbOBI 32 cymiecTBoBaHUE», «EcTecTBeHHBIM 0TOOPY, «MHOroo0Opasue
COpPTOB pacTeHuil», « MHOrooOpaszue Nmopoj KUBOTHBIXY», «llomynsuuny,
«MyTanuoHHasi HU3MEHUYMBOCTBY, «Apomopho3b», «Mauoaganraum,
«O0mmas aerenepanusy, «JBrwkyiue cuibl 3BOTIONNNY, «Kapra-cxema
Mapuipyta myrtemectBusi Y. Jlapsuna», «bopbba 3a cylecTBOBaHUEY,
«IIpucrnocoOaeHHOCTh OpraHU3MOBY, «I"eorpaguueckoe
BUJI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000Pa30BAHUE.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU
OKpacku, Ha0Op IUIOJOB MU ceMsiH, KoJulekuus «lIpumepsl 3ammTHBIX



OPUCHOCOOJIEHUIA y KUBOTHBIX», MOJAeNb «OCHOBHbIE HAalpaBIICHUS
ABOJIIOLIMMY, 00bEMHass Mojelb «CTpoeHue TOJOBHOIO  MO3ra
MIO3BOHOYHBIX).

buoreorpapuueckas  kapra  mupa,  Koymiekuus — «DopMbl
COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUID), MOJIEIb aAlIIJIUKALIHS
«Ilepekpéct XxpomMocoM», BllaXKHbIe Npenaparbl «Pa3Butre HacekoMOoro»,
«Pa3Butue narymku», Mukponpenapat «/pozoduna» (Hopma, Myrauuu
(OpMBI KPBUILEB M OKPACKH TEJIA).

JlaGopaTopHblie U NpaKTHYeCKUe padoThI:

Jlabopatropnass pabora Ne 1. «CpaBHeHue BHAOB IO
MOP(OTOTUYECKOMY KPUTEPUION.

JlaGopatopnass pabora Ne 2. «OmnucaHue mPUCTIOCOOICHHOCTH
OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMEe M pa3BUTHE )KU3HHU Ha 3em.ie.

JloHay4yHble MpPEICTaBICHUS O 3apOoXACHUM KU3HU. HayuHbie
TUIOTE3bl BOBHUKHOBEHUS JKU3HU Ha 3emiie: aOMOreHe3 W MaHCIEePMHSL.
Xumudeckast 3BONIOLUSI. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3
HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE MOATBEPKICHUE XHUMHYECKOU
sBOMIOLMK. HavasbHble 3Tanbl OMOJIOTMYECKO »Bosonuu. l'umnoresa
PHK-mupa. @opMupoBaHue MEMOpPaHHBIX CTPYKTYp UM BO3HUKHOBEHHE
nporokieTkd. IlepBeie kietkn u  ux sBomouusa. DdopmupoBanue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zButne xu3Hum Ha 3emie 1o 3pam W nepuogam. Karapxeid.
Apxelckas u nmpotepo3oiickas 3pbl. Ilaneo3oiickas spa u €€ nepuoabl:
KeMOPHUICKHUIA, OpPZOBUKCKH, CUITypUNCKHUH, JIEBOHCKUU,
KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOIA.

KaiiHo3oiickast 3pa u €€ mnepuoibl: NaJCOre€HOBbI, HEOTE€HOBBIN,
AHTPOIIOTCHOBBIM.

XapakTepucTUKa KJIMMaTa U IeoJIorH4eckux mnpoueccoB. OCHOBHbIE
ATanbl 3BOJIIOLMHU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop¢o3bl y
pacTeHUd u KUBOTHBIX. llosiBieHuwe, paciBeT W BbIMHUpPAHUE TPy
YKUBBIX OPTaHU3MOB.

CucreMa OpraHMYeCKOr0 MHUpAa KaK OTpPaKEHUE SBOJIOLHUH.
OCHOBHBIE CHCTEMAaTHYECKHUE IPYMIbl OPTaHU3MOB.

OBoOJIIOLMSA  YEJNOBEKAa. AHTpONOJIOrMS Kak Hayka. PasBurtue
IOPEICTAaBICHUA O TMPOUCXOXKJICHUU YesloBeKa. MeTonbl H3yYeHHUs
aHTporioree3a. CxoAcTBa W pa3iMyusl 4YeJlIOBEKAa M KUBOTHBIX.
CucreMaTnyeckoe NmoJioKEHUE YeJI0BEKA.

JBmxymue cunbl ((paxTopel) anTponorenesa. HacnencrBenHas
U3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOILIECTBEHHBIM 00pa3 >KU3HH,
U3TrOTOBJIEHUE OPYIUH TpyAa, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU HBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymenslii, YenoBek npamoxoasiui, YenoBek HeaH1epTaIbCKUM,
UenoBek  pa3ymubiii. Haxogkum  MCKOMaeMbIX  OCTAaTKOB,  BpeMms
CYILIECTBOBAHMSI, O0JIACTh paCIpOCTpaHEHUsl, 0ObEM TOJIOBHOTO MO3ra,
00pa3 >XKU3HU, OPYIUSl.

YenoBeueckue packl. OCHOBHbIE OOJIBIIME pPAChl: €BPONEOMIHAS
(eBpazuiickasi), HErpo-aBCTpajouIHas (IKBATOpUATIbHAS), MOHTOJIOUIHAS
(azuarcko-amepukaHckas). YepThl NpUCIOCOOIEHHOCTH MPEICTaBUTENCH



YEeJIOBEUECKHX pac K  YCIOBHSM  CyllecTBoBaHMS.  EQuMHCTBO
yesioBeueckux pac. Kpuruka pacusma.

JdemoncTpanun:

[Toptpersr: @. Penn, JI. Ilactep, A. 1. Omapun, C. Mumnep, I
[Opwu, Y. /{apBuH.

Tabmuiel u  cxeMbl: «Bo3HukHOBeHHE (CONMHEUYHOM CHCTEMBDY,
«Pa3ButHe oprannyeckoro mupay, «PacrurenpHas kinerka», « KuBoTHas
kinetka», «lIpokapuornueckas kierka», «CoBpeMeHHas cuUcTeMa
OpraHu4ecKkoro mupa», «CpaBHEHHE aHATOMUYECKHUX 4YEPT CTPOCHHS
YyeloBeKa M 4YeJOBEKOOOpas3HbIX  00e3bsiH», «OCHOBHBIE MecTa
NAJEOHTOJIOTMYECKUX HAaXOJOK IPEJIKOB COBPEMEHHOIO 4YEJIOBEKa»,
«/pesnenmme moan», «lpeBHue moam», «llepBeie cOBpeMeHHBIE
TH0U», «HenoBedyecKue pach».

O6GopynoBanue: myJspku «lIpoucxoxaeHue uenoBeka» (OIOCTHI
aBCTpAJIONUTEKA, TUTEKAHTPOIIA, HEAHIepTalblla, KPOMaHbOHIIA), CIEIKH
WIK U300paKeHUs KAMEHHBIX OPYAMIl MEPBOOBITHOIO YeJoBeKa (KaMHHU-
yonmnepsl, pyouna, ckpedsa), TeOXPOHOJIOrMYecKas TaOiuIa, KOJIEKIIUsS
«DOopMBbI COXPAHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKTHYecKUe padoThbI:

[Tpaktuueckas padora Ne 1. «/3yueHue HCKONAEMbIX OCTaTKOB
pPacTEeHUM U )KMBOTHBIX B KOJIEKLIUSIX).

OKCKypeusi «DBOJIIOIMS OPraHUYecKoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN UJIM KPAEeBETUECKUN MYy3€eil).

Tema 3. OpranusmMsbl 4 OKpy:KawIuas cpeaa.

OKoyiorusl Kak HayKa. 3aJadyd M pas3fesibl dKOJOTHH. MeTonbl
JKOJIOTUYECKUX  MCCIEAOBAHUN.  ODKOJIOTUYECKOE  MHUPOBO33PEHHE
COBPEMEHHOI0 YEJIOBEKA.

Cpeabsl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIlIHAs,
NIOYBEHHAs!, BHyTPUOPTraHU3MEHHAs!.

Oxonoruyeckue  ¢daktopsl.  Kiaccudukanus — 3KOJIOTUYECKUX
dbakTopoB: abuoTHYECKHE, OUOTUYECKUE U aHTpOIOreHHwle. JleiicTBue
AKOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtuueckue  (¢akTopbl: CBET, TeMIleparypa, BIIAXKHOCTD.
®doronepuogusMm.  IIpucnocobneHusi  OpraHu3MOB K JICUCTBHUIO
abnotnyeckux (hakTopoB. buonoruuyeckue puTMBl.

buotnueckue Qakropbl. Buapl OMOTHYECKHMX B3aMMOJEHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO3 u ero ¢opmbl. Ilapasutusm,
KOOTepalus, MYTYaau3M, KOMMEHCAIIU3M (KBapTUPAHCTBO,
HaxJICOHNYECTBO). AMEHCAIU3M, HEUTpan3M. 3HAUYE€HUE OMOTHYECKUX
B3aUMOJICUCTBUI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B MPUPOJHBIX
coo0uIecTBax.

DKOJIOTUYECKHE  XapaKTepUCTUKH  nonyysauud.  OCHOBHbIE
NOKA3aTeNn MOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb,
CMEPTHOCTb, MPUPOCT, MUrpalusl. JJMHaAMUKa YUCIEHHOCTH NOIMYJISIUU U
€€ peryssLus.

JdemoncTpanun:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «llpupognsie 30HbI 3emun», «Cpeabl
oOuTaHus OpPraHU3MOBY, «Doronepuoauzm», «ITonmynsum»,
«3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJSALUUU  UH(DY30pHUH-
Typenbkny, «[lumesbie nenu.



JlaGopaTopHblie 1 NpaKkTHYecKUe padoThbI:

JlaGopatopnass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH
pacTeHuM U3 pa3HbIX MECT OOMTAHUS.

JlaGoparopHas pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora No 2. «Iloacd€Tr MIOTHOCTH MOMYJISLIMMA
Pa3HbBIX BUIOB PACTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo01iecTBO Opranu3mMoB — OwuoieHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, [POCTPAHCTBEHHAs, Tpoduueckass (mumenas). Bunuel-
TOMHUHAHTEL. CBsI3U B OMOIIEHO3E.

Dxosioruyeckue cucrteMnl (dkocuctemsl). [ToHsTue 06 sxocucTeMe u
OHMOreoleHO3e. OYHKIMOHAJIbHbBIE KOMITOHEHTBI SKOCUCTEMBI:
IPOYLEHTbI, KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelEecTB U MOTOK
SHEPruu B sKocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCHCTEMBI.
[Tumesrpie 1enn U cetr. OCHOBHBIE ITOKA3aTEIIM YKOCHCTEMEBI: OrMoMacca,
OPOAYKUHUA. OKOJOTMYECKUE MUpaMUAbl: MPOAYKIUH, YHUCIEHHOCTH,
onomaccel. CBoiicTBa HKOCHUCTEM: YCTOMYHMBOCTb, CaMOpPEryJIsLuUs,
pasButue. Cykueccus.

[IpuponHbIe DKOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCUCTEMA
XBOMHOTO WJIM HIMPOKOIUCTBEHHOTO JIECa.

AHTPONOT€HHBIE DKOCUCTEMBI. ATpOIKOCUCTEMBI.
Ypboskocuctemsbl.  buosorndueckoe M XO3MMCTBEHHOE  3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak (GakTop  YCTOWYMBOCTH  HKOCHUCTEM.
CoxpaHeHue OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3eMIie.

VYuyenne B. U. Bepuanckoro o Ouocdepe. I'panuibl, cocraB u
cTpykTypa 6uochepsni. XKuboe BemniectBo U ero pyHkuuu. OcoOeHHOCTH
ouocdepsl Kak riao0albHOM IKOCUCTEMBI. JIMHAMUUYEeCKOe paBHOBECUE U
oOpatHas cBs3b B Ouocdepe.

KpyroBopoTbl BemecTB M OMOr€OXMMHYECKHE LUKIIbI AJIEMEHTOB
(yrnepoja, azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Ouochepe 3emiii. AHTPONOTCHHbIE U3MEHEHUS B
ouocdepe. 'modabHBIE IKOJIOTHYECKHE TPOOTEMBI.

CocyiiectBoBaHue Tmpupoasl u  yenoBeuecTBa. (CoxpaHeHue
Ouopa3zHoOOpa3usi Kak OCHOBA yCTOMYMBOCTH Ouocdeprl. OcHOBa
palMOHAJIBHOTO  YNpaBJI€HUA  OPUPOAHBIMH  pecypcaMu M HUX
UCHoJIb30BaHue. JJoCTHKeHUsI OMOJIOTUU U OXpaHa NPUPOJIbI.

JdemoncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuuer m cxembl: «lIumesble 1enn», «bUOIEHO3: cocTaB H
cTpykrypa»,  «llpupomnbie  coobmectBa», «llemn  nuTaHusNY,
«Jkonoruyeckass nupamuaa», «buocdepa u uenoex», «IKocucreMa
HIMPOKOJIMCTBEHHOrO Jiecay, «DKOCUCTEMAa XBOMHOro jeca», «buouenos
BOJOEMAY, «ATpoLEeHO3», «lIpumMepHbIe aHTPONIOTEHHBIE BO3IEVCTBUSA Ha
npupoay», «BaxHelme CTOYHUKY 3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX
Boa», «llouBa — BakHelmas cocraBisomas Ouochepb», «DPaKTOPbI
Jerpajgaluu II0YBY, «ITapHUKOBBIN apdhexT», «DaxkTopsI
PaAMOAaKTUBHOIO  3arps3HeHust Ouocdepr», «OOmas CcTpykTypa
ouochepn», «Pacnpoctpanenue xu3Hu B orocdepe», «O30HOBBIN IKpaH



ouochepn», «Kpyrosopot yriepoaa B ouochepe», «KpyroBoport azora B
IPUPOJIEN.

OGopynoBanue: MoJeib-anmukanus «TUunuuHble OHOIIEHO3BIY,
repbapuii  «PacTuTenpHble COOOIIECTBA», KOJUIEKIMH «bBHOIEHO3Y,
«Bpenurenu BaXHEUIINX CENbCKOXO3SIICTBEHHBIX KYJIBTYP», repOapuu u
KOJUIEKIMM PpAacCTeHHMM M JKUBOTHBIX, NPHHALICKAINE K Pa3HbIM
3KOJIOTUYECKHMM TpymnnaM ojaHoro Buaa, KpacHas kHura Poccuiickoii
®denepanuu, N300pakeHUs OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VYJIbTATHBI OCBOEHUSA ITPOI'PAMMEI 110
BUOJIOTUN HA BA30OBOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNMA

Cormacho @I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K
pe3yJibTaTaM OCBOECHMs OOy4YarOIMMUCS IMPOrpamMM CPEIHEro OOIIEro
00pa3oBaHusl: JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS MpeIMeTa
«buomorus»  BBIIEIEHBI  CIEAYIONIME  COCTABIISIIOIIME: OCO3HAHUE
00yYaroIMUMUCS POCCUMCKON IpakAaHCKOW UACHTUYHOCTH — FOTOBHOCTH
K CaMOpAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPEJICIICHUI0, Haln4ine
MOTUBAIIMM K OOYyYEHHIO OHOJIOTHH, ILIE€JICHANPABICHHOE pPa3BUTHE
BHYTPEHHUX YOEXJIEHUM JIMYHOCTU HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATULIUNA Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh  OOydYarolmuxcsi  PYKOBOJCTBOBAaTbCS B CBOEH
NEATeNIbHOCTU 1[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU
cucTeMe OMOJIOTMYECKOTO O00pa3oBaHMs, HAJIUMYHE HKOJIOTUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh 1€MW U CTPOUTHh KU3HEHHBIE
TJIaHBI.

JluyHOCTHBIE  pe3yibTaThl OCBOEHHUs TmpeameTa «buomorus»
JIOCTUTAIOTCSI B €MHCTBE YUE€OHON M BOCIHUTATEIIHLHOW NESITEIHLHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMH POCCUNCKUMHU COLUUOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B
oOliecTBe TMpaBWJaMdM W HOPMaMU TMOBEACHUS U  CIOCOOCTBYIOT
npoiieccaM CaMOIIO3HaHUs, CAMOBOCIUTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEUW MO3UIIMU JIMYHOCTH, MATPUOTHU3MA, YBAXKECHUS K 3aKOHY U
MPaBOMOPSAKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJIEHUIO0, B3aUMHOTO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U
TpaguLMsAM MHOTIOHAIIMOHANBHOTO Hapoaa Poccuiickon ®Penepanuu,
MPUPOJE U OKPYIKAIOLIEH Cpeie.

JIuyHOCTHBIE  pe3yjbTaThl  OCBOGHMS  y4eOHOro  MmpeaMera
«buonorus»  AOMKHBI  OTpa¥aTb TOTOBHOCTH U  CIIOCOOHOCTh
oOydJaronmxcsi pyKOBOJCTBOBaTbCA CPOPMHUPOBAHHON  BHYTPEHHEM
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPUEHTAIMKA, TO3UTUBHBIX
BHYTPEHHUX YOEXKJECHUN, COOTBETCTBYIOIIUX TPAJIUIIMOHHBIM [IEHHOCTSIM
POCCUHCKOTO 0OIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO ONbITA M OIbITa
NEATeIbHOCTU B MPOLIECCE pealu3allid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIIMK OOYYaloIIerocs Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHa POCCUNUCKOTO O0IIEeCTBRa;

OCO3HAHME CBOUX KOHCTUTYIHMOHHBIX TMpaB U OOSA3aHHOCTEH,
YBaKECHHE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IPH
CO3/JaHUM YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U IMO3HABATEIbHBIX
3aJ1a4, BBITIOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OINPEAEINIATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSITH €€;



YMEHUE Y4YWUTBIBaTh B CBOMX JICHCTBHUSIX HEOOXOAUMOCTb
KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOACH C pasHbIMH YOEXKICHUSIMH,
KyJIbTYPHBIMH LIEHHOCTSIMH M COLMAJIbHBIM MOJIO0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOLECCE COBMECTHOIO
BBINIOJIHEHUS y4€OHBIX, MO3HABATENbHBIX W HUCCIEI0BAaTEIbCKUX 3a]1ad,
YBXUTEJIBHOTO OTHOUIEHUS! K MHEHHMIO ONIOHEHTOB IpH OOCYXIECHHUH
CHIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJEPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPpHOTHUYECKOIr0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKJaHCKOM HIACHTUYHOCTH,
NaTpUOTU3Ma, YBaXEHUS K CBOEMY HApOJay, YyBCTBAa OTBETCTBEHHOCTHU
nepen PoguHon, ropaoctu 3a CBOM Kpail, cBOO PonnHy, CBOW S3BIK M
KyJbTYpPY, MPOIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIIEIUIO U MaMSITHUKaM
OpupoAbl, JOCTHXKEHUusIM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBIICHHUE
U pa3BUTHE OMOJIOTMM, NMOHUMAaHUS 3HAYEHUs OWOJIOTMM B IMO3HAHUU
3aKOHOB MPUPO/IbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOI0 OOLIECTBA;

uaeitHas yOexIEHHOCTh, TOTOBHOCTh K CIYKEHHUIO M 3allluTe
OteyecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c()OPMUPOBAHHOCT ~ HPABCTBEHHOT'O  CO3HAHUS,  ATHUYECKOIO
NOBEACHUS;

CHOCOOHOCTh OLIEHMBAaTh CHUTYAllMI0O W NPUHUMATh OCO3HAHHbBIC
pelIeHHsl, OPUEHTHPYSACh HA MOpAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

OCO3HaHME JINYHOrO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3/IaHUIO CEMbU
Ha OCHOBE OCO3HAaHHOTO TMPHUHATHS UEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBHHM C TPAAULMSAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas 3CTETHKY ObITa,
HAyYHOTI'O M TEXHMYECKOr0 TBOPYECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX
OTHOIIICHUH;

NOHMMAaHUE AMOILMOHAIBHOTO BO3JECUCTBUS KUBOM NPHUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B pa3HbIX BHUAAX MHCKYCCTBa,
CTPEMJICHHE MPOSIBIATh KaYE€CTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMUPOBAHUA KYJILTYpPbI
310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJTYYHA:

MOHUMAHHE U peanu3alus 3J0poBOro u 0e30mMacHOro oopasa >KU3HU
(310poBO€ TUTaHUE, COOJIOJIEHUE TUTMEHUYECKUX NPaBUJI M HOPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHATUNA U OTJIbIXA, PEryJisipHas (pusnyeckas
AKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOT'O OTHOILIECHHUSI
K COOCTBEHHOMY (PHU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMaHHUE LIEHHOCTU MPaBUJI UHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€30MacHOro MOBEACHMS B CUTYalUsAX, YTPOXKAIOMIMX 30POBBIO U KU3HU
JHOJEH;



OCO3HAaHWE TIOCIEJACTBUM W HENPHUITHS BPEIHBIX MPUBBIUCK
(ynoTtpeOieHus alKorosisi, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPyAY, OCO3HaHHWE IIEHHOCTH MacTepCTBa,

Tpyaoa00ue;
TOTOBHOCTh K AKTHUBHOU [JEATEIbHOCTH TEXHOJIOTUYECKOU U
COUAJILHOM HAMpPaBJICHHOCTH, CITIOCOOHOCTbH WHUIMUPOBATh,

IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TAKYIO JI€ATEIbHOCTD;

UHTEPEC K pa3iIMyHbIM chepam MpoPEecCHOHATBHON JEATENbHOCTH,
YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOP Oyayweld mnpodeccun Hu
peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTS)KEHUU BCEH KU3HU,

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSI:

SKOJIOTMYECKH LEJecoO00pa3HOe OTHOUIEHHWE K MpPUPOJE Kak
VMCTOYHHKY KW3HU HA 3€MJIE, OCHOBE €€ CyIIECTBOBAHMS;

NOBBIIIEHUE YPOBHSA SKOJOTMYECKOM KyJIbTYphl: NpPUOOpETEHUE
OMbITa TJIAHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUN
JUIS1 OKPY KAIOIIEH CpeJibl;

OCO3HaHWE IIOOAIBHOIO XapakTepa 3KOJIOIMYECKUX MpolieM u
IIyTEN UX PELICHMUS;

CHOCOOHOCTh ~ MCIIOJIb30BaTh MPUOOpETaeMble MpPU  HU3YUYEHUU
OMOJIOTMM 3HAHWS W YMEHHUS IpPH PELIEHUU MpoOJeM, CBA3AHHBIX C
palroOHaIbHBIM IPUPOJIOTI0JIB30BAHUEM (cobmroienue MpaBUI
NOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXpPAaHEHUE DPABHOBECHUS B
AKOCHUCTEMAX, OXpaHy BUOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE AEHUCTBHUM, NPUHOCIUIMX BPEZ OKpYKarolen
OPUPOJHOM  cpele, YMEHHE MPOTHO3UPOBATH  HEOJArOMPUSTHHIC
JKOJIOTMYECKHE  TOCHEACTBUSA  NPEAUPUHUMAEMBIX  JACUCTBHUM U
peloTBpaIlaTh UX;

HaJIM4YKUE Pa3BUTOrO 3KOJOTMYECKOrO MBILUIEHHS, 3KOJIOIMYECKOU
KyJbTYpbl, OIbITA JEATEIBHOCTH SKOJOTMYECKON HANpaBIE€HHOCTH,
YMEHUS PYKOBOJICTBOBAThCS UMHU B MO3HABATEIbHON, KOMMYHUKATHBHOM
U COLMAIbHOM MPAaKTUKE, TOTOBHOCTHM K YYacTUIO B IPAKTHUYECKOU
NEeSATENbHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUSl HAyKW M OOILIECTBEHHOM NPAKTUKH,
OCHOBAHHOT'O0 Ha JAHAJIOre KyJbTYp, CHOCOOCTBYIOLIEIO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M YHUTATEJIbCKOW KYJIBTYpbhl Kak
CpelCTBa B3aUMOJECHCTBUS MEXKY JIIOJIbMU U ITO3HAHUS MUPA;

MOHUMAaHHE CIIEHU(PUKU OMOJIOTUU KaK HAyKH, OCO3HAHUS €€ PO B
(GOpMHUpPOBAHMK  PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3JIaHUU
LEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYy)KaloUleM MHpPE KaK O €IUHCTBE
OpUpoOAbl, YEJOoBEeKa W  OOmIecTBAa, B  [O3HAHUM  MPUPOJHBIX
3aKOHOMEPHOCTE M PpEIIEHUH MpoOJEM COXPAaHEHHUS MPHUPOJHOIO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIsl COBPEMEHHOM
UMBUJIM3ALMKA: OOECIIEUEeHUsT HOBOIO YPOBHS Pa3BUTHS MEIULMHBI,
CO3JaHUE TNEPCHEKTUBHBIX OWOTEXHOJOTUMH, CHOCOOHBIX  pelaTh



pecypcHbIe TPOOIEeMbl Pa3BUTHS YEIOBEUYECTBA, MTOMCKA MyTEH BHIXO/1a U3
IJI00AJIBHBIX JKOJOTMYECKUX MpodJieM M obOecrnedeHus mepexoia K
YCTOHYMBOMY Pa3BUTHIO, PAIMOHATLHOMY HCIOJIb30BAHUIO MPHPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTUYECKUX 3HAHUH B LEISIX
MOBBIIIICHHST OOIIEH KyJIbTYphl, €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAJIBHON T'PaMOTHOCTH OOYyYaIOIUXCS,
dbopMupyemoil npu U3y4yeHur OUOJIOTUY;

NOHMMaHWE CYIIHOCTH METOJOB T[IO3HAHUS, HCIOIb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJy4YaeMble 3HAHUS
JUIA  aHalM3a W OOBSICHEHHS SBICHUM OKPYXKAIOUIETO MHpa W
OPOUCXOASINX B HEM HM3MEHEHHH, YMEHHE JenaTh OO0OCHOBaHHBIC
3aKJIIOUYEHUS Ha OCHOBE HAYYHBIX (PAKTOB M WMEIOUIMXCA JAHHBIX C
IEJIBIO TTOTYYECHHSI TOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTh ~ CaMOCTOSATEJIBHO  HMCIOJIb30BaTh  OHOJOTMYECKUE
3HAHUS JJIs PEelIeHUs MPoOIeM B peailbHbBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHWE IICHHOCTM HAYYHOW JESATENIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITh MPOEKTHYI0 M  HCCIEAOBATENbCKYIO JIEATEIHHOCTH
WH/IMBHUIyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO H
caM000pa3oBaHWIO0, K aKTUBHOMY IIOJNIyYEHHIO HOBBIX 3HAHUN 10
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS Y4ye€OHOro MpeameTa
«buosorus» BKJIIOYAIOT: 3HAYUMBIE U1l (POPMUPOBAHUS MUPOBO33PEHUS
00yyYaromuxcsl MEXAUCIUIIMHAPHBIE (MEXIPEIMETHbIE) OOIleHAYYHbIE
NOHATHUS, OTPAXAIOLIME LEJOCTHOCTh HAYYHOM KapTUHBI MHUpAa H
cnenu(UKy METOAOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax
(BelecTBO, HHEpPrus, SBIEHUE, MPOLECC, CHCTEMA, HAy4HbId (akKT,
IOPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBAHUE,
HAOJIIOICHUE, W3MEPEHHE, SKCIEPUMEHT M JIPYyTuX), YHUBEpCaJbHbIC
y4eOHbIe NENCTBUA (mo3HaBaTeNbHbBIE, KOMMYHUKAaTHBHBIE,
peryJisTUBHBIE), obOecrneunBaronie (opMHUpoBaHUE (HYHKIIMOHAIBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMN O0Yy4YaroIIMUXCs, CHOCOOHOCTD
oOydJaronMxcsi  MCHOJb30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS WU YHHUBEPCAJIbHbIE Y4eOHbIE IEHCTBUS B
IIO3HABATEILHOM U COLMATIbHOM ITPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHETO
oOmero 00pa3oBaHMsl TOJKHBI OTPAXkKaTh:

OBiajeHne YHMBEPCAJbHBIMHM Y4YeOHBIMH IO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOATENBHO (OPMYJUPOBATh M AKTyaJIU3UpPOBaTh MpoOieMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUU 3HAHUW MPUEMBI JIOTHYECKOIrO
MbIlIJIEHUsT  (aHanM3a,  CHUHTE3a,  CpaBHEHUS,  KiaccU(UKaluH,
0000111eHN ), pACKPBIBATH CMBIC]T OMOJOTUUECKUX TTOHATUHN (BBIIEISATH UX
XapaKTEpHbIE TPU3HAKH, YCTAHABIMBATD CBSI3U C APYTHMMH MOHATUIMM);



ONPENCNATh eI JIEITeIIbHOCTH, 3ajaBasi mapameTpbl U KPUTCPUH
UX  JIOCTHKCHHUS, COOTHOCUTh  PE3yNbTaThl  JEATEIBHOCTH  C
MTOCTABJICHHBIMHA TIETISIMU;

UCIIO0JIb30BaTh OMOJIOTUYECKUE TOHATHUS JIJIsi 0ObsiCHEHUs (DAaKTOB U
SIBJIEHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTMUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC,
10 AaHAJIOTHWH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B
paccMaTpUBAEMBIX SBJIICHUSX, (HOPMYIUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJCIBHBIE CPEICTBA IS TPEJCTaBICHUS
CYIIIECTBCHHBIX CBSI3¢ M OTHOIICHUN B HM3y4YaeMbIX OHOJIOTHYECKHUX
00BEKTaxX, a TaKkKe MPOTHBOPEYMI pAa3HOTO pOJda, BBHIIBICHHBIX B
PasTUYHBIX WHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH peIICHHUS NOPOoOJEMbl C Y4YETOM aHaau3a
UMEIOIINXCST MAaTEPHATBHBIX M HEMAaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHUBATH COOTBETCTBUE
pe3yJIbTAaTOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JICATEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH Pab0Ty B YCIOBHUSX PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIINUICHUE TPU PEIICHUN KU3HCHHBIX
npooseMm.

2) 0a30BbIe HCCJIEA0BATEIbCKHE 1eHCTBUS:

BIIQJIETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOW U MPOEKTHOU
NEATEeNIbHOCTU, HaBbIKAMU pa3pelieHus mpobJsieM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEIIbHOMY TOMCKY METOJOB pElICHUS
MPAKTUICCKUX 3a]a4, MPUMEHEHHUIO Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOIb30BaTh PA3JIMUHbIE BUABI JCSITEIBHOCTH M0 MOJYYCHUIO
HOBOT'O 3HaHMS, €r0 MHTEPIIpETalUU, TPEeoOPa30BAHUIO U TPUMEHEHHUIO B
y4eOHBIX CHUTyalllUsX, B TOM UHCIE TP CO3JaHUM YYEOHBIX W
COIMAITBHBIX MPOEKTOB;

dbopMHUpOBaT, HAYYHBIM THUI MBINUICHHS, BIAJACTh HAYYHOU
TEPMUHOJIOTHEH, KITFOUCBBIMH MTOHSATHUSIMHA W METOJaMU;

CTaBUTh U (QOpMyJIUpOBaTb  COOCTBEHHbIE  3aJayd B
00pa3oBaTeIbLHON NCITEILHOCTH U )KU3HEHHBIX CUTYyAITUX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJM3UPOBATH
3a/1ady, BBIJBUTATh TUIOTE3y €€ PEIICHUs, HAaXOJUTh apTyMEHTHI IS
JI0KA3aTeILCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh IMapaMeTPhbl U KPUTCPHUH
peIICHMS;

aQHAJM3UPOBATh MOJTYUYECHHBIC B XOJI€ PEIICHUS 3a/1aud pe3yJibTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTD, MIPOTHO3UPOBATh N3MCHCHHE
B HOBBIX yCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYalWsIM, OIICHHBATh MPHOOPETEHHBIN
OTIBIT;

OCYILIECTBIISATh 1IE€JICHANPABJICHHBIM MOUCK TMEpeHOoca CPEIACTB U
CIocO0O0B EUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCHUTHh 3HAHWS B IO3HABATCIIBHYIO W IMPAKTUYECKYIO
00J1aCTH KU3HEACATCILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIBUTATh HOBBIC WJIEW, TPEajaraTh OPUTHHAIBHBIC IMOAXOABI U
pEIIeHUs, CTABUTh TPOOJIEMBI M 3a/1a4H, JTOMYCKAIONHEe albTePHATUBHEIC
pelieHus.

3) pabora ¢ uHpopmMaumeii:



OpUEHTHUPOBATHCS B PA3IUYHbIX MCTOYHHMKAX MH(pOpMauu (TEKCTe
y4eOHOro nocoOus, HayYHO-TOMYJIAPHON JHUTEepaType, OMOIOrMYECKUX
CIOBAapAX W CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHAIU3UPOBATh MH(OPMAIMIO Pa3IMYHBIX BUIOB U (PopM
IOpPEICTaBICHUs, KPUTHUYECKHM OIIEHMBAaTh €€  JIOCTOBEPHOCTb H
HENPOTUBOPEUYHBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOJbI MpHU
MOUCKE U OTOOpe Ouosiornyeckoil HHPOPMAIUU, HEOOXOIUMOU ISt
BBINIOJIHEHUS YU€OHBIX 3a/a4;

npuoOpeTaTh OTIBIT WCIIOJIb30BaHUs uH(pOPMAaIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJIOTHMH,  COBEpIIEHCTBOBaTb  KYJIbTYpPY
AKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTHUMAJIbHYIO (hOpPMY NpEICTaBICHUS
ounosornueckoi uHpopmanuu (cxembl, rpaduku, JuarpaMMbl, TaOIUIbI,
PUCYHKH U JAPYTOE);

UCII0JIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CpEACTBa NpH padoTe ¢
Oounosnornyeckoil nHpopmalmeil: TPUMEHATh XUMUYECKUE, (PU3NUECKUE U
MaTeMaTUYeCKUe 3HAKM M CHMBOJIbI, (opMmyibl, aOOpeBuaTypy,
HOMEHKJIaTypy,  HCIOJb30BaThb M  MpeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJIAJ€Th HABBIKAMU PACHO3HABaHUA W 3alIUThl HMHGPOpPMALINH,
nH()OpPMaIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBnagenune YHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH
ACHCTBUSIMM:

1) oO1ienmue:

OCYLIECTBJISATh KOMMYHHUKAIIMM BO BCceX c(epax >KU3HU, aKTUBHO
y4acTBOBaThb B JAMAJION€ WM JUCKYCCHUU IO CYLIECTBY OOCYXIaeMoil
TeMbl  (YMEHHE  3aJaBaThb  BONPOCHI,  BBICKA3bIBATh  CYXACHUS
OTHOCUTEIBHO  BBIIIOJIHEHMS  MpEUlaraéMod  3ajJauyd, y4HUTHIBATh
MHTEPECHI U COIIaCOBAHHOCTD MO3MIIMI IPYTUX YYACTHUKOB JIMAJI0ra WIH
JTUCKYCCHUH);

pacno3HaBaTh HeBepOajbHbIE CpeACcTBAa OOUIEHUS, MOHUMATh
3HAYEHUE  COLMAJIbHBIX  3HAKOB, IMPEANOCHUIOK  BO3HUKHOBEHHUS
KOH(JUKTHBIX CHUTyalud, YMETb CMAr4arb KOH(JIMKTBI U BECTHU
IEPErOBOPHI;

BJIQJIETh PA3JIMUYHBIMU CHOCOOAMHM OOIIEHUS W B3aUMOJICUCTBUS,
NOHUMAaTh HAMEPEeHHs JApPYTHX JIOACH, MNPOSBIATh YBAXKUTEIHHOE
OTHOLIEHUE K COOECETHUKY M B KOPPEKTHOU (opme (HopMyaupoBaTh
CBOM BO3paXKECHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pEHHUS C
UCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeSITEJIbHOCTD:

NOHMUMaTh W  HCIOJb30BAaTh MPEUMYLIECTBA KOMAHIHOM U
WHAUBUIYAJIbHOM padOThl MpU PELIEHUH OHOJOTMYECKOM MpOOJIEMBI,
000CHOBBIBaTh ~ HEOOXOJUMOCTh INPUMEHEHHsI TPYHIOBBIX  (HOpM
B3aMMOJICUCTBHS MPU PEIIEHUH YUYEOHOW 3a/1auu;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM
00X UHTEPECOB U BO3MOKHOCTEN KaXkJI0r0 WIEHA KOJUIEKTUBA;

OPUHUMATh LEIN COBMECTHOM NEATENbHOCTH, OPraHU30BbIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJIATh IUIaH



JNEUCTBUM, paclpeiessiTh POJM C YYETOM MHEHUW YYAaCTHHUKOB,
00CyX/1aTh pe3yiabTaTbl COBMECTHON pabOThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa U KaXJOro0 YYacTHHUKA
KOMaH/Ibl B OOIIMI pe3ybTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJEU C MO3ULMU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh  IMO3UTHBHOE  CTPATETMYECKOE  MOBEJACHUE B
pPa3IMYHBIX CUTYyalUsAX, MPOSBIATH TBOPUYECTBO M BOOOpa)xKeHUE, ObITh
UHULMATUBHBIM.

OgyaJieHNe YHUBEPCATbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBJIEHUS NPOOJeM U
UX pEUICHUS B )KU3HEHHBIX U YYEOHBIX CUTYalLUsIX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKUX 3HAHUW LEJNEeBblE U
CMBICJIOBBIE YCTAHOBKHM B CBOMX JACHCTBHUSAX U MOCTYIKAaX MO OTHOLIEHUIO
K KUBOM IIPHUPOJIE, CBOEMY 3JI0POBbIO U 3JOPOBBIO OKPYKAIOUIUX;

CaMOCTOATENIbHO OCYLIECTBJIATh IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4UH B
00pa30BaTeIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYaIIUX;

CaMOCTOATENIbHO COCTABJISITh IUIAH PELICHUs MPOOJIEMBbI C YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKd y4eOHOro IMpeAMeTa Ha OCHOBE JIMYHBIX
PEANIOYTECHUM;

JenaTb OCO3HAHHBIM  BBHIOOpP, apryMEHTUpPOBaTh €ro, Oparhb
OTBETCTBEHHOCTb 32 PEILLCHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO  IIHUPOKOU
SPYIUMUMU B pa3HbIX OOJACTAX 3HAHUN, IMOCTOSHHO IMOBBINIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B
JEeSATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJIETh HABBIKAMHU IIO3HABATEIbHON pedieKkchur Kak OCO3HaHUs
COBEPILAEMBIX JIEUCTBUI U MBICIUTENIbHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHM, MCMOJIb30BATh MPUEMBI PEPIIEKCUU Ul OLEHKH CUTYallHH,
BbIOOpA BEPHOT'O pELICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELICHUS IO
UX CHWKEHHUIO;

OpUHUMAaTh MOTHUBBI M AprYMEHTbl JPYTUX NpH  aHaJIu3e
pE3yIbTaTOB EATEIbHOCTH;

3) npuHsaTHE ce0sl M APYIrHUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKHU U IOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M apryMEHTbl JPYTUX [pH  aHaJIu3e
pE3yIbTATOB JIEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh NOHMMAaTb MHP C MO3UIUU JPYroro
YEJI0BEKA.

NNPEJMETHBIE PE3YJIBTATBI



[IpeameTHsbie pe3ynbTaThl oOcBoeHUs mporpaMmmbl COO no Guonoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT CrEM(pUUYECKUE Il Y4EOHOTro IpeIMeTa
«buonorus»» HayuyHble 3HAHHA, YMEHHUS M CIOCOOBI JEUCTBHH TIO
OCBOCHMIO, HWHTEPIpPETAllMd M MPeoOpa3oBaHUIO0 3HAHUM, BUIBI
NEATENbHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUSA M MPUMEHEHHIO 3HAHUW B
pPa3NUYHBIX YYE€OHBIX CHUTYyallUiX, a TaKKE€ B PEAIbHBIX KU3HEHHBIX
CUTyallMsiX, CBSI3aHHBIX ¢ Owuonoruedl. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TO/1aM 00yUYEHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOEHHUSI  y4eOHOTO  MpeaMeTa
«buonorus» ¢ 10 Knacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJId OMOJIOTUU B CHUCTEME
HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHbI MHpPAa M HAay4YHOTO MHUPOBO33PEHHUS, O
BKJIaJIe POCCHUHCKHX M 3apyO€KHBIX Y4UEHBIX-OMOJIOTOB B pAa3BUTHE
Ouosyoruu, (QYHKIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa [JIsi PpEelIeHUs
YKU3HEHHBIX 3a]1a4;

YMEHHUE PACKpbIBaTh COJIEp)KaHHE OMOJOTUYECKUX TEPMHUHOB H
MOHSTHUI: KU3Hb, KJIETKA, OPraHU3M, MeTa0oIu3M (OOMEH BEIIECTB U
IpeBpallleHUe DSHEPruH), TOMEOCTa3 (caMoperyssiius), YpOBHEBas
OpraHu3alus KUBbIX CHCTEM, CaMOBOCHpPOU3BEACHHE (PEempOmyKIIus),
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U PA3BUTHUE;

yMEHUE  M3Jaratb  OHOJIOTMYECKHME  Teopuu  (KJIEeTOYHas,
XpPOMOCOMHAs, MYTAllMOHHAsl, UEHTpaJdbHas JO0TMa MOJIEKYJISIpPHOU
ouosorun), 3akonbl (I'. Menngens, T. Moprana, H. . BaBunoBa) u
ydyeHus: (0 UEHTpaxX MHOrooOpa3usi U MPOUCXOXKIEHUS KYJIbTYpPHBIX
pactenuii H. 1. BaBuioBa), onpeaensaTh TpaHUIbl UX IPUMEHUMOCTH K
YKUBBIM CHCTEMAaM,;

YMEHUE BIIAJIETh METOJaMU HAay4YHOro IO3HAHUS B OHOJIOTHH:
HAOJIIO/ICHHE W OIKMCAaHUE >KUBBIX CHCTEM, IPOILIECCOB U SBJICHUIA,
opraHu3anus W  TpOBEJEeHHWE  OHOJOTMYECKOrO0  JKCIEPUMEHTA,
BBIJIBUYKECHHE TUIIOTE3HI, BBISIBIICHUE 3aBUCUMOCTH MEXKTY
UCCJIeyEMbIMU BETUYMHAMH, OOBSCHEHHE TMOJIYYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPHUI U 3aKOHOB, YMEHUE JENIATh
BBIBO/Ibl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENATh CYLIECTBEHHbIE NPHU3HAKU BUPYCOB, KIETOK
NPOKApUOT U  JYKAapUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTHU MPOIECCOB: 0OMEHA BEIIECTB U MPEBPAILICHUS
SHEPIrUU B KIETKE, (OTOCHMHTE3a, TUIACTUYECKOIO0 U JHEPreTHYECKOTrO
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OTIOA0TBOPEHUS, PA3MHOXKEHHS,
WHJVBHUIYaJbHOTO Pa3BUTHS OpraHu3Ma (OHTOrEHE3);

YyMEHUE TMPUMEHATh TMOJYy4YEHHbIE 3HAHUS IS OOBSCHEHUS
OMOJIOTUYECKUX TMPOILIECCOB M SIBICHUM, JUIsI MPHUHATUS MPAKTUYECKHUX
pelIeHnil B MOBCEIHEBHON JKU3HU C LIETbI0 o0ecredeHus: 0€30MmacHOCTH
CBOETO 37I0POBbS U 3/I0POBbSI OKPYKAIOUIUX JIIOCH, COOMI0IEHUS HOPM
IPaMOTHOTO TMOBEICHUS B OKPYXAIOIIEH MPUPOJHOU Cpese, TOHUMAHUE
HEO0OXOIMMOCTH MCTOIB30BAHUS JJOCTUXKEHUN COBPEMEHHOU OMOJIOTUU U
OMOTEXHOJOTUMN JUIsl pallUOHATBHOTO MPUPOIONIOJIb30BAHUS;

YMEHHE pelaTh 3JIEMEHTApHbIE T'€HETHYECKUE 3ala4d Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHUE, CIEIUICHHOE HAaclelIOBaHUe, COCTABIISThH



CXeMbl ~ MOHOTHOPHAHOTO  CKpEIIMBaHUS AN TpeAcKa3aHus
HACJIeJIOBaHUS MMPU3HAKOB y OPTraHNU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MPAKTHUYECKHE paloThI,
coOnmoaTh MpaBujia Mpu padoTe ¢ y4eOHBIM M  J1IAOOPATOPHBIM
000py/10BaHUEM,;

YMEHHE KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH WH(OPMALIHIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeACTBa MaccoBOM HH(OpMAIMH, HAYy4HO-
NOMYyJSpHBIE  MaTepuaibl), JTUYECKUE  aCMeKThl  COBPEMEHHBIX
HCCIICIOBAHUM B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE M  YCTHBIC
coo0uieHus, 00o0uas OHOJOTMYECKYI0 HH(OpPMALMI0O W3 HECKOJIBKUX
UCTOYHHKOB, TPAMOTHO MCIOIB30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenmeTHbie  pe3yabTaThl  OCBOEHUS  Y4eOHOTO  MpeaMmeTa
«buonorus» ¢ 11 Knracce NONKHBI OTPAXKATE:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHUU B CUCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHWU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHON KapTHUHBI MHpa M HAYYHOTO MHPOBO33PEHHS, O
BKJIQZIC POCCHICKMX U 3apyOeXHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
ouonornu, (QYHKIMOHATHHOH TPAMOTHOCTH 4YEJIOBEKa Ui DPELICHUS
KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpKaHWE OMOJOTHYECKHX TEPMHUHOB U
NOHATUW: BHJ, MOMYJSAIMSA, TEHO(DOHI, HBOJIOLMSA, JBIKYIIUE CHIIBI
(pakTophI) ABOJIIOLINH, MPUCIIOCOOJIEHHOCTD OpraHU3MOB,
BUI000pa30BaHuE, SKOJOTMYECKHUE (PAKTOPBI, SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEIyICHTHI, IEeNHU MUTAaHUsS, SKOJOTHYecKas MHpaMUiaa,
ouoreorneHos3, ouochepa;

YMEHHE W3JIaraTh OMOJOTHYECKHE TECOPUU (IBOJIIOIHMOHHAS TEOPHS
Y. JlapBuHa, CcUHTETHYECKass TEOpPUS DBOJIOIMU), 3aKOHBl U
3aKOHOMEpHOCTH (3apoabimieBoro cxoacrsa K. M. bapa, uepenoBanus
IJIABHBIX HampasiieHHd U nmyTted somonuu A. H. CeBepuoBa, yueHus o
ouocepe B. . Bepraackoro), onpenensiTe rpaHULbl UX TPUMEHUMOCTH
K KHBBIM CUCTEMaM;

YMEHHE BIAJETh METOJAaMU HAyYHOTO TIO3HAHHUS B OWOJOTHH:
HAOMIOJICHNE W ONHCAHME JKMUBBIX CHCTEM, TMPOIECCOB U SIBICHUH,
OpraHm3anusi W  TPOBEACHHE  OMOJOTMYECKOTO  SKCIIEPUMEHTA,
BBIJIBIDKEHUE TUIIOTE3HI, BBISIBJICHHE 3aBHCUMOCTH MEXITY
UCCIIElyeMbIMU BEIMYMHAMH, OOBSICHEHHE TMOJNYyUYEHHBIX pPE3yJIbTaTOB,
MCTIOJIb30BAaHHBIX HAYYHBIX TIOHATUH, TEOPUN M 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIBI HA OCHOBAHUU TOJTYUYCHHBIX PE3yJIbTATOB;

YMEHHE  BBIACNIATH  CYIIECTBEHHbIE  TPU3HAKH  CTPOCHHS
OMONIOTMYECKUX  OOBEKTOB:  BUJOB,  MOMYJSIUH, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyIIEHTOB, OMOreOIIEHO30B U HKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB: HACJEICTBEHHOW WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA,
BUJI000pA30BaHUsI,  MPUCIOCOOJIECHHOCTH  OPraHu3MOB,  JCHCTBUS
AKOJIOTHYECKUX (DaKTOPOB Ha OPraHM3MBI, MEPEHOCA BEIIECTB M MOTOKA
SHEPTrUM B JKOCHUCTEMAax, AHTPONOTECHHBIX H3MEHEHUH B JKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEUIECTB M OMOTEOXUMUYECKUX IIUKIIOB B
ouocdepe;

YMEHHE TPUMEHSITh TOJYYCHHBbIE 3HAaHUSA JUIsI OOBSICHEHHUSA
OMOJIOTMYECKUX TPOIECCOB W SIBICHUU, I TPUHATHS MPAKTHUECKUX



pEelIeHUl B MOBCEIHEBHOW JKU3HU C LEIbI0 00ecnedeHus: 0€301acHOCTH
CBOETO 3/IOPOBBSI M 37I0POBBSI OKPYXKAIOUIUX JIFOJIeH, COOTIOACHHSI HOPM
IPaMOTHOTO TOBECHHS B OKPY’KaIOIIEH MPUPOAHON cpelie, MTOHNMAaHNe
HEOOXOIMMOCTH HCIOJIb30BAaHUSI JOCTUKEHUU COBPEMEHHOW OMOJIOrHH
JUTS PallMOHAIBHOTO TIPUPOIOTIONH30BAHMS;

YMEHHE pEeIIaTh HIEMEHTapHbIE OMOIOTHUECKUE 3a/1a4H, COCTABIATD
CXEMBI IIEpeHOoca BEIIECTB U SHEPTUHU B SKOCUCTEMAX (1[EMU MUTAHUS);

YMEHHE BBIMONHITH J1A0OpATOPHBIE M MPAKTHYECKHE pPadOTHI,
cobioaaTh MmpaBwia IMpuU padoTe ¢ Yy4yeOHBIM U JA0OPaTOPHBIM
000py/10BaHUEM,;

YMEHHE KPUTUYECKH OIEHUBATh U HHTEPIPETUPOBATH WH(OPMALIUIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHUS U3
pa3INYHBIX MCTOYHUKOB (CpeACTBa MaccOBOM HH(OpMAIMH, HAYy4HO-
HOMYJISIPHBIE MaTE€pUAJIbl), paCCMaTPUBATh TI00AIBHBIE HKOJIOTHYECKUE
npoOJieMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUAM
COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE MHCHbMEHHBIE M  YCTHBIC
cooO1eHus, 00001masi OMOJOTUUECKYI0 HH(POPMAIUI0O U3 HECKOJIbKUX
UCTOYHUKOB, TPAMOTHO MCIOJB30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo 4acoB

Ne HaumeHoBanue Byl JeaTeIbHOCTH. XapaKTepruCcTHKA
n/ pa3aesioB U TEM 3J'leKTp0HHble BH/AOB JeATeJIbHOCTH

n NporpamMMmsl Bcero K.p. (uudposbie)
o0pa3oBaTtejibHbIE

pecypchbl

PackpwiBaTh coziep>kaHre TEPMHUHOB U TTIOHSITUI:
Hay4YHOe MUPOBO33peHHe, HayuHasi KapTHHA MUPa,
Hay4HbIH METOJI, TUII0Te3a, TEOPHS], METO/bI
HccieloBaHusl. XapaKTepru30BaTh OHMOJIOTHIO Kak
but6mmoreka I{OK https:// HayKy, ee MeCTO U POJib Cpeiu IPYTUX

buonorus xak Hayka 4
4 m.edsoo.ru/7f41¢292 eCTeCTBeHHBIX HayK. [lepeunciaTey paszessl

O10JIOTHM B COOTBETCTBUE C 00BbEKTaMU U3yUeHUsI.
Ha3biBath BakHelILIMe 0Tpac/iv GHMOIOruuecKrx
3HaHWH U 3a/1auM, CTosIIMe repes; Oroorueit X XI
B.

2 JKuBble cucTeMbl U X 2 1 bubmuoreka I{OK https:// | PackpbiBaTk copep>kaHue TepMUHOB U TOHATHI:
opraHusanus m.edsoo.ru/7f41¢292 cucreMa, O1oIoruuyeckast CUCTeMa, 3/1eMEeHThI

CHUCTeMBI, CTPYKTypa OHMOCHCTeMBI, CBOMCTBA
JKUBBIX CUCTeM, 0OMeH Bell[eCTB, Pa3MHOKeHHe,
POCT, pa3BUTHe, HAC/IeICTBEHHOCTb,
M3MeHUYMBOCTb, Pa3/ipa)XUMOCTb,
5HEepPro3aBUCUMOCTb, YPOBHU OpPraHu3aliiy >KU3HU

(buocrcTem). XapakTepu30BaTh MPUHLIMIbBI



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHr3dlinuu ouocucTeM: OTKPBITOCTB, BBICOKAs
YIIOPSIZI0UEHHOCTh, CAaMOPEeTyJIsILS,
HepapXu4yHOCTb. IlepeuncisaTs yHUBepCalbHble
CBOICTBA JKUBOI'O: €IMHCTBO XMMHNUYECKOIr'o
COCTaBa, pa3pakKMMOCTh, [IBWKEHNE, TOMEeOCTa3s,
POCT U pa3BUTHe, HAC/1e[CTBEHHOCTb,
WM3MEHUHBOCTb, 3BOJIIOLMS (TIpUCTIOCO0IeHNe K
WU3MEHSIOLUMCS yCI0BUSIM). [IpUBOAUTE MPHUMEpHI
OUOoCHCTeM Pa3HOTO YPOBHSI OpPraHU3alui U
CPaBHUBATH IPOAB/IEHUSA CBOICTB »KUBOT'O Ha
Pa3HbIX YPOBHSAX. XapaKTepU30BaTb OCHOBHBIE
TIPOLIeCChl, TpoTeKaromye B buocucremax: oOMeH
BeILEeCTB U IpeBpalljeHUue SHEPI'UH,
CaMOBOCTIPOU3Be/IEHKE, CAMOPETYJISLIS,
pa3ButHe. CobmoaTh paBu/ia 6epe>KHOro
OTHOLIIeHUSA K KUBOU npupoje

XUMHUYECKUU COCTaB U
CTPOECHUE KIIETKU

16

bubmuoreka I{OK https://
m.edsoo.ru/7f41¢292

PackpbIBaTh cofep>kKaHre TePMUHOB 1 [IOHSATUN:
3/IeMeHTbI-010TeHbl, MaKpP0O3JIeMeHTBI,
MMKPO3/IeMeHTbI; MUHepasIbHble BellleCTBa,
MoJIeKyJ/la BOZIbI KaK [JUI0JIb, BOJOPOZHBIE CBSI3Y;
ruapoduibHbIe U THAPOQOOHBIE BellecTBa.
JlokasbIBaTh eJMHCTBO 3/IeMEHTHOI'0 COCTaBa Kak
O/IHO 13 CBOMCTB >XUBOro. Pacripesenars
XUMHYeCKHe 3/1eMeHThl 110 TpyIaM B
3aBUCHMOCTH OT KOJIMUeCTBEHHOTO
Npe/iCTaBUTe/IbCTBA B OPraHU3Me;
XapaKTepu30BaTh POJib OT/e/bHBIX 3/IeMEHTOB.
BrIABIATE CBSA3b MeX/y COCTaBOM, CTPOEHUEM
MOJIEKY/Ibl XUMUUECKOI0 COeIMHEHUs U ero



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

(YHKLIMSIMU B KJIETKe

KuzuenesareapHOCTD
KJIETKHU

12

but6mmoreka I{OK https://
m.edsoo.ru/7f41¢292

PackpriBaTh coziep>kaHre TEPMUHOB U TTOHSATHM:
o0OMeH Bel1leCTB U MpeBpalljeHue SHepruu
(MeTabosM3M), aCCUMUJISILIVS, TITaCTHYeCKUA
oOMeH, TUCCUMHISLINS, SHEPTeTHUeCKUA 0OMeH,
dboTocunTe3, poTosus, hochopunupoBanue,
NepeHOCYMK MPOTOHOB, XeMOCHHTe3. ONUChIBaTh
(oTocHHTe3, MpOoLeCChl, MpoTeKarollle B CBeTOBOM
Y TeMHOBO# (pa3e. BbIsB/ISTE MPUUUHHO-
C/leICTBeHHbIe CBSI3U MEXX/Y TOTIJIOLeHHeM
COJTHEUHOU SHepruu XJ0po(U/I/IOM U CUHTE30M
MouiekyJs1 AT®. CpaBHUBaTh UCXO[HBIE BellleCTBa,
KOHeuHble MPOJAYKTHI ¥ YC/IOBUS TPOTEeKaHHUs
peaki1ii CBeTOBOW U TEMHOBOM (pa3bl
¢otocrHTe3a; CpaBHUBATh (OTOCHUHTE3 U
xeMmocuHTe3. OLjeHUBaTh 3HaueHue (HOTOCHHTe3a U
XeMOCHHTe3a /1 )KU3HU Ha 3emJie

PaszmHoXenue u
WHJUBUIyaIbHOE
pa3BUTHE OPraHU3MOB

10

bubmoreka I{OK https://
m.edsoo.ru/7f41¢292

PackpbIBaTh cofiep>KaHue TEPMUHOB U TTOHSTHIA:
KJIETOUHBIN IWKJI, uHTepda3sa, peyrTKaLys,
XpOMOCOMa, KapUOTHII, TaTrJIOuAHbIH,
JTUTIOWUIHBIM XPOMOCOMHBIN Habop, XpOMaTH/IbI;
MHTO3 ero cTazuu: npodasa, Mmetadasa, aHadasa,
Tenodasa. OnuchbiBaTh >KU3HEHHBIN LUK/ KJETKY;
TIePEeUNCIIATh U XapaKTepH30BaTh MePHO/IbI
KJIETOUHOTO 1[UKJ/Ia, CDAaBHUBATh UX MEXIy COOOM.
OnuckiBaTh CTPOEHUE XPOMOCOM, KapUOTHIIOB
OpraHU3MOB, CPaBHHBATb XPOMOCOMHbIE HaOOPBI
k/eToK. CpaBHUBATh CTa/JUM MUTO3a. Pa3iuyath
Ha MUKpOTperapaTtax ¥ pUCyHKax CTaZJMi MUTO3a.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

PaCKprBaTL OMOIOrMYeCKUI CMBIC/I MUTO3a

HacnenctBeHHOCTD M
N3MCHYHUBOCTD
OpraHu3MoOB

16

but6mmoreka I{OK https://
m.edsoo.ru/7f41¢292

PackpbiBaTh cofiepkaHye TEPMUHOB U TTOHSITH:
Hac/ieJCTBeHHast U3MEHUHBOCTb, KOMOWHATHBHAs
W3MEeHUYUBOCTb, MyTal[MOHHAsi U3MEHUHBOCT,
MYTaHT, MyTallUu: TeHHbIE, XDOMOCOMHBIE,
reHOMHBIe; TTOUTI/IOUUS, aHEeYTITIOUJus,
MyTareHbl. XapakTepu30BaTh HaC/ie/[CTBEHHYIO
W3MEHYMBOCTD; (POPMYIMPOBATh 3aKOH
TOMOJIOTUYECKUX PSZIOB B HAC/Ie[JICTBEHHOM
n3meHunBoct H. V1. BaBuioBa 1 00BACHSTH €ro
3HaueHue/1s1 OMOIOrMU U CeJIeKLIVH.
KnaccuduiipoBatb MyTaliu: TeHHbIe,
XPOMOCOMHbIe, TeHOMHbIE U IIPUBOJUTEL TTPUMEPHI
MYTaLUH.

CeHeKI_II/ISI OpTraHHU3MOB.
OCHOBBI OMOTEXHOJIOTHU

bubmuoreka I{OK https://
m.edsoo.ru/7f41¢292

OOBACHATH IPUYKHBI BO3HUKHOBEHUSMY TaL[UH,
posb (hakTopoB-MyTareHOB. CpaBHHBATh BUJbI
MYTAaLWii; BbISB/ISATH TPUUMHBI HAC/IeICTBEHHOMH
M3MEHUHBOCTH, UCTOUHUKUA MYTareHOB B
OKpy>Karolleli cpefie (KOCBEHHO).
XapakTepu30BaTh BHesIEPHYIO HAaC/Ie[CTBEHHOCTh
Y U3MEHUHBOCTh

PesepBHOE Bpems

but6mmoreka I{OK https:/
m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/7f41c292
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11 KITACC

n/n

HaunmeHnoBanue
pa3aesioB M TeM
MpPOorpamMmmbl

KoanuyecTBO 4acoB

Bcero

K.P.

duekTpoHHbIe (LM poBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Bujanl meaTebHOCTH. XapaKTepHUCTHKA

BH/IOB X€ATEC/IbHOCTH

OBOJIIOIIMOHHAS
ouoorus

18

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41cc74

PackpeiBaTh coziep>KaHre TEPMUHOB U TTOHSATHM:
3BOJIIOLIYS, TIepeXojHble (POPMBI,
(unoreHeTryeckue psifibl, BUbI-9HJEMUKHY,
BU/IbI-PEJTUKTHI, 3aKOH 3apO/bIILIEBOTO CXO/CTBA,
OroreHeTHYeCKHUI 3aKOH, FTOMOJIOTHUHbBIE U
aHaJIOTUYHbIe OpraHbl, PyUMeHTapHble OpraHbl,
aTaBU3Mbl. [Iepeunc/iATe OCHOBHbBIE 3Tarlbl
pasBUTHS 3BO/IFOLJMOHHOU TEOpPUH.
XapakTepu30BaTh CBU/I€TE/IbCTBA IBOJIIOLIUU:
TaJIeOHTOJIOTYeCcKHe, Ororeorpadpuueckue,
3MOpHOIOrHuecKre, CpaBHUTEILHO-
aHaTOMUYeCKHe, MOJIeKYISPHO-0MOXUMUYeCKHe.
[TprBOAUTH MPUMEPHI NePeXOHBIX (GOopM
OpraHu3MOoB, GU/IOreHeTUUeCKUX PSJ0B.
[TpuBOAUTH (POPMYIUPOBKY 3aKOHOB
OHOreHeTHYeCKOT0 1 3apO/IbIIIIEBOT0 CXO/ICTBA

Bo3uukHOBeHUE U
pa3BUTHE KU3HU
Ha 3emiie

18

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

PackpbIBaTh Co/iepKaHye TEPMUHOB U TIOHSATHI:
KpearjioHu3M, abroreHe3, BUTA/TU3M,
naHcrepMusi, 60033, KoallepBaThl, MPOOUOHTHI,
cuMbuoreHes. XapakTepu30BaTh METO/Ibl



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HW3y4eHUs] UCTOPUYECKOT0 MPOLLIIOTo 3eMJIH.
[TepeunciATe OCHOBHBIE 3TaIlbl XUMHUYECKON
“OUMOIOTHUeCKOU BOIOLMHU. V3/1arath
cojiep)KaHue TUIoTe3 ¥ TeOpUil BO3HUKHOBEHUS
JKM3HU Ha 3emuie (KpeaLliOHU3Ma,
CaMOTIPOM3BO/IBHOTO 3apOJKAeHs (CTIOHTaHHOT0),
naHcnepmuu, runore3sl PHK-mupa). OnucbiBaTh
skcnepuMeHThl C. Musiepa u I'. FOpu nio
TIO/TyYeHHUI0 OPTaHUYeCKUX BeLeCTB U3
HEOpraHMYeCcKuX MyTéM abMOreHHOTO CHHTe3a

Opranuzmsl u

bu6mmoreka [{OK

PackpeiBaTh coziep>KaHre TEPMUHOB U TTOHSATHM:
9KOJIOTHs], TIOJIeBble Hab/I0/|eHus],
5KCIIepUMEeHTbl, MOHUTOPUHI OKpY KaroLLei
CpeAibl, MO/le/IMpPOBaHKe, SK0JI0THYecKoe

ORpyRaromai 10 https://m.edsoo.ru/7f41cc74 MHpOBO33peHue. [lepeunciaATh 3ajauv SKOJI0TUH,

cpena eé pasziesibl UCBSI3U C JIPYTUMHU HayKaMH.
XapakTepu30BaTh MeTO/Ibl 9KOJIOTUUeCKHUX
HCCJleJJOBaHUM

CoobmecTBa u 20 bu6mmoreka [IOK PackpeiBaTh coziepykaHrie TEDMHUHOB U TTOHSTHII:

OKOJOTHYCCKUC
CHUCTCMBI

https://m.edsoo.ru/7f41cc74

OuroLeH03, IKOCHCTeMa, OHOTeo1|eH03, BU/IbI-
JIOMHHAHTBI, 9KOJIOTMYecKast HUILA.
Xapakrepr3oBath 61o1eH03 (CO0b1IIeCTBO), ero
BU/IOBYIO, TIPOCTPAHCTBEHHYIO U TPOPUUECKYIO
CTPYKTYpbL. OOBSICHATH POJIb KOMITIOHEHTOB
OrolIeHO03a B TIOZIepyKaHUM ero CTPYKTYPhI U
CYILIeCTBOBAHUS Ha OMpe/ie/IEHHOW TePPUTOPUH.
OOBACHATL OMOOTUUECKUH CMBICT SIPYCHOCTU
WMCTOBOUM MO3avku. CpaBHHUBATh KOMITOHEHTHI
O1O1[eHO30B, UX BH/IOBYIO, TPOCTPAHCTBEHHYIO U



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

TPOPUUECKYIO CTPYKTYPBI, CBSI3U MEXIY
OpraHu3sMamu

Pe3epBHOE Bpems

butmmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO
YACOB T10 ITPOTPAMME

68



https://m.edsoo.ru/7f41cc74

YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

YueOHUK OMOJIOTUUN

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnmuoreka IIOK https://m.edsoo.ru/7f41cc74



