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HOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3zpaboTke mporpamMmbl MO OHWOJIOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHusl MoAXoA0B K (hOPMHUPOBAHUIO COACPKAHUS YUEOHOro MpeaMeTa
«buonorus» cocraBunu: KoHuenrtyaibHsle nonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COAEep’KaHUsA, pPE3yJbTaToB OOYyYEHHS H
TpeOOBaHUI K YpPOBHIO IMOJArOTOBKHM BBIITYCKHHKOB, MOJIOXKEHHS 00 0OIIMX
[EeNIX W TPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oo6Omiero oOpasoBaHusi B Poccuiickoit ®Depeparuu, a Takxke
MOJIOKEHUS O criennprke OMOIOTHH, €€ 3HAaUCHUU B TIO3HAHHUH JKUBOI MPUPOIBI
U oOecreueHnd CYUIECTBOBAaHUs uejoBedeckoro oomectsa. CoriacHo
HA3BaHHBIM TOJOXEHHUSIM, OIMpPEEICHBl OCHOBHBIC (DYHKIIMM TPOTpaMMBI IO
OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma 1o Ouosiormu Aa€T NPEACTaBICHHE O LENsIX, 00 oOmen
cTpaTternu OOYy4YeHHs, BOCIMUTAHUS U DPA3BUTUS OOYYAIOIIUXCS CpPEICTBAMH
yueOHoro mnpenmera «buonorus», omnpezaenser o0A3aTeNbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeielieHue 1o pa3fenaM U TeMawm,
PEKOMEHyEMYIO IOCJEI0BATEIbHOCTh H3Y4YEHUs Y4eOHOro Marepuana ¢
y4€TOM  MEXIPEIMETHBIX HM  BHYTPHUIIPEAMETHBIX  CBS3CH,  JIOTHKH
00pazoBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIMXCSl.

B mporpamme mo OHOJOTHHM TaKKe YYHUTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJbTaTam
o0yueHuss B (GOPMUPOBAHUM OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEIIBHOM
JEeATeNbHOCTU/YUEeOHbIX JIEUCTBUN 0OO0YyYaIOIIMXCSI MO0 OCBOEHHUIO COJIEPKAHUS
OHMOJIOTNYECKOTO 00pa30BAHMUSL.

B mnporpamme mno Ouosioruum (10-11 xmaccel, 0a30BBIM  ypOBEHB)
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH B M3Y4YeHHH Owoioruw, Ojaromaps
yeMy B HEH MpPOCMAaTPUBAETCS HAMpaBICHHOCTh Ha pa3BUTHE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
[EHHOCTHBIX ~ OpPUEHTAMA  JMYHOCTH,  DIKOJIOTUYECKOTO  MBIIICHUS,
NpeACTaBICHUM O 3JI0pOBOM 00pa3e >KU3HU U OEpeKHbIM OTHOIIEHUEM K
OKpyXawuied npupogHo cpeae. IlostoMy Hapsigy ¢ U3y4YEHUEM
00IIEOMOIOTUYECKUX TEOPHUd, a TAaK)KE 3HAHUU O CTPOEHUM >KUBBIX CHUCTEM
pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX MPOILECCOB B
nporpaMmMe To OHOJIOTHMH YJIEIEHO BHUMAHHUE HCIOIb30BAHUIO TOTYYEHHBIX
3HAaHWH B TIOBCETHEBHOM JKMU3HU JIs PEIICHUS MPUKIIATHBIX 32/1a4, B TOM YHCJIE:
OpoQHUIIaKTUKKA ~ HACJEACTBEHHBIX  3a00J€BaHUMM  4YeJOBEKa,  MEAMKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKHU
LEJIECO00pa3HOro TMOBEIEHUS B OKpYXalolled NpUPOJHOM cpele, aHaliu3a
BIIMSTHUST XO3SMCTBEHHOW JESITEIHOCTH YEJIOBEKa HA COCTOSIHUE MPHUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCHCTEM. YCWJICHHE BHHMAaHMS K  TNPUKIAJTHON
HampaBleHHOCTH  ydeOHoro  mpeamera  «buomorus»  MPOAMKTOBAHO
HEOOXOIUMOCThIO O0ECIIEYEHUSI YCIOBHM JIJIsl PEIICHHs] OJJTHOM U3 aKTyaJbHBIX
3a/la4 IIKOJbHOTO OHMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas MpeArosaraer
dbopMupoBaHre y 00ydJaronmxcs CIOCOOHOCTH aJanTHPOBATHCS K N3MEHEHUSAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHE cpeiHero oOmero oOpa3oBaHUs 3aHUMAET Ba)KHOE
mecto. OHa obecrieunBaeT GOPMUPOBAHHE Y OOYHAIOLINXCS MPECTABICHHIL O
HAy4YHO! KapTHHE MHPA, PaCIIUPSET U 0000IaeT 3HAHKS O KUBOU HPHUpPOLE, &
OTIMYHUTEIIBHBIX [PU3HAKAX — YPOBHEBOH OPraHM3alUd U 3BOJIOLKH, CO3MAET
yCIOBUSL JJIsi: TO3HAHWS 3aKOHOB JKMBOM  MPUPOABI, (OPMHUPOBAHUS



(yHKUHMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOro M Oe3omacHoro obOpasa
KU3HHU, HKOJOTMYECKOTr0 MBIIUICHHS, LEHHOCTHOTO OTHOILIEHHUS K KUBOU
IPUPOJAE U YEIOBEKY.

Bonpmioe  3HaueHue ~ OMOJIOTHST  HMMEET  TaKXkKe Uil pelleHus
BOCIIUTATENbHBIX M PAa3BUBAIOIIMX 3a/lad CpeaHero obmiero oOpa3oBaHuUs,
couanu3anuu oOyyaromuxcsa. M3ydenne OUOIOTHM OOECIEUUBACT YCIOBUS
TUIS (GbopMHpOBaHUSA  HWHTEIUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX |
UH(OPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOM  KYJIbTYpbl, CIOCOOCTBYET
UHTErpauryu OMOJIOTMYECKUX 3HAHUU C MPEJCTaBICHUSAMU U3 APYTHX y4eOHBIX
OpeIMETOB, B YacTHOCTH, (U3MKH, XuMHM U reorpadpuu. HazpaHHbIe
NOJIOXKEHUSI O MpeJHa3HaueHUHu ydeOHoro npeamera «buonorus» cocraBuiu
OCHOBY [UIsl OMNpPENEJIECHHUsS] MOJAXO0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €O
coJiep KaHusl, IPEJICTABIEHHOTO B TPOrpaMme 1o OMOJIOTHH.

Ot60p conepkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypoOBHE
OCYLIECTBJIEH € MO3UIMUI KyJIbTypOCOOOPA3HOroO MOAXOAA, B COOTBETCTBUU C
KOTOpPbIM OOy4Yaronivecs: JA0HKHbl OCBOUTh 3HAHUSA U YMEHUS, 3HAYUMBIE IS
dbopmupoBaHust 0O0IIEH KyJIbTYpbl, OMNPEACIAIONIUE aJCKBATHOE IOBEJCHUE
YeJI0BEKa B OKPY Kalollel MpUpPOHON cpejie, BOCTpeOOBaHHbBIE B TTOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTesibHoCTU. Oco00e MECTO B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  3JEMEHThl  COJAEpXaHUs, KOTOpbIE CIIyXaT OCHOBOM  JuIs
dbopMupoBaHUsS MOPEACTABICHUA O COBPEMEHHON eCTEeCTBEHHO-HAYyUHOMU
KapTUHE MHUpPAa W LEHHOCTHBIX OPHUEHTAUSAX JUYHOCTH, CHOCOOCTBYIOLIUX
ryMaHHU3aluu OMOJIOTHYECKOro 00pa3oBaHusl.

CrpykTypupoBaHHUE colepKaHUsl yueOHOro mMaTepuajia B MpOrpaMMe Io
OMOJIOTMM OCYIIECTBJICHO C YYETOM MPUOPUTETHOrO 3HAYEHUsI 3HAHUA 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aLNH
U SBOJIOUMU. B COOTBETCTBMM € 3THM B CTPYKTypE Y4e€OHOro mpeameTa
«buosorus» BBIIEIEHBI CIEAYIONINE COJIEpKATENbHbIE TUHUMU: «bUONOrUs Kak
Hayka. MeTo/ipl Hay4dHOro No3HaHus», «KieTka kak OHonoruyeckas CUCTEMay,
«OpranuzMm Kak Ouonoruyeckass cucrema», «CucremMa u MHOrooOpasue
OPraHUYECKOTO MUPa», «ODBOJIOLUS JKUBOW MPUPOIABDY, «IKOCHUCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH.

[lens u3ydenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIAJICHHE OOYYalOIUMHUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIMOHAJIBHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra W MNpUOOpPETEeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JEHCTBUN B OTHOLIEHUH OOBEKTOB
YKUBOM IPHUPO/bI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTkeHue uenu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIONIUX 3a]1a4:

OCBOCHHME O0YYaIOIMMHUCS CHUCTEMbl 3HAHU O OHMOJIOTMYECKUX TEOPUSX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBUJIaX, CIYKaIUX
OCHOBOM 117151 (pOPMUPOBAHUS MPEJCTABICHUI O €CTECTBEHHO-HAYUYHON KapTHUHE
MUpa, O METOJAX HAyYHOrO I[I0O3HAHMS, CTPOEHHUU, MHOrooOpasuu M
OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOTO YpPOBHS OPraHHU3alMH, BbLAAIOLIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUH;

(dbopMHpoBaHUE y 00YyYaIOLIMXCS MMO3HABATENbHbBIX, UHTEIJIEKTYaIbHbIX U
TBOPUYECKUX CIOCOOHOCTEM B MpOLIECCE aHAlIM3a JIaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISJIOB, MJIEH M MOAXO/J0B K M3YYEHHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OPraHU3alUu;

CTAaHOBJICHHE Yy OOydYalomMxcs OO0mell KylabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH UM  OLCHUBATH  SIBJICHUS



OKPY’KaIOIIEr0 MHUpa >KMBOM MPHUPOABI Ha OCHOBAaHMU 3HAHUU U OINBITA,
NOJIYYEHHBIX IPU U3YyYEHUU OMOJIOTUH;

dopMHpoBaHUE Yy OOYyYalOLIUMXCS YMEHHMM WJUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTHUYECKOW AESTENBHOCTU YEJIOBEKA, PA3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOS KIEHHOCTU B BO3MOXKHOCTU MO3HAHUS YEJIOBEKOM >KMBOM
OPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTr0 OTHOIICHHS K HEH, COoOI0eHuUs
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTMYECKUX UCCIIEI0BAHU;

OCO3HaHWE LIEHHOCTU OMOJOTMYECKMX 3HAHMM JJIsl MOBBILIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPBL, Uil POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHIM B NMOBCEAHEBHOM KU3HU
JUISl OLIEHKH ITOCJIEICTBUI CBOEU AEATEIBHOCTH 10 OTHOIIEHUIO K OKPYKaIOIIEH
cpede, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME U COOJIOJCHUE MEP
npoUIaKTUKU 3a00JIeBaHUMH.

B cucreme cpemgnero oOiero obpazoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00sA3aTENIbHBIM YU€OHBIM NPEIMETOM, BXOJAIIUM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBeHHO-HAyuUHbIE MPEIMETHI.

Jns u3ydeHuss Ouosiorud Ha 0a30BOM YPOBHE CPEIHEr0 O0OIIero
obOpazoBaHus oTBoaUTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 xnacce — 34 gaca (1 yac B HeAeMIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJI0THU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYIMMH €CTECTBEHHbIMM HayKamu, (uiocopuend, STUKOH, 3CTETUKON H
npaBoM. Ponb Ouonorun B QOpMUpPOBAaHMU COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cucrtema OMOJOTMYECKUX HAYK.

Meronpl TO3HaHUS KUBOM MNpuUponabl (HAOIIOJAEHUE, HSKCHEPUMEHT,
onuCcaHWe, HU3MEpEeHue, Kiaccuukauus, MOJEIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdemoncTpanuu:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konpnos, k. Yorcon n @.
Kpuk.

Tabmuupl 1 cxeMbl: «MeTOo/Ibl TO3HAHMS )KUBOU MPUPOIBD.

JlaGopaTopHblie U NpakTHYecKue padoThl:

[Tpaktuueckas padora Ne 1. «/cnosib30BaHME pa3IMYHBIX METOAOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbI U MX OPraHHU3aLUs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET HU3y4YEeHHs] OHOJIOTHH.
OTnuyre KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOJIBI.

CpoiictBa OuocucteM W HUX pa3zHooOpazue. YPOBHHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIM, KIETOYHBIN, TKAHEBbIM, OpPraHU3MEHHBIN,
MOMYJISILIMOHHO-BUI0BOM, IKOCUCTEMHBIN (6HOreoIeHOTUYECKHI),
onochepHbIil.

JdemoncTpanuu:

Tabmuupr u  cxeMbl: «OCHOBHbIE TPU3HAKH JKU3HW», «YPOBHHU
OpraHu3alliy KUBOU MTPUPOIBD».

O6opynoBanue: mozaesb moJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJIETKH.

XHUMHUYECKUM COCTAB KIETKU. XMUMHUYECKHE AJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpasIbHbIE BEILIECTBA.

@OyHKIMU BOABI M MUHEpalbHbIX BellecTB B Kierke. [lognepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eJ1KOB. AMUHOKUCIOTHl — MOHOMEPHI OEJIKOB.
Hesamenumble W 3aMEHMMBbIE AMHHOKHMCIOTBL. AMUHOKHUCIOTHBIA COCTAB.
YPOBHM CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHAsS CTPYKTypa). XHMHUYECKHE CBOMCTBa OelKkoB. buonornueckue
(GyHKUHUU OENKOB.

depmeHTHl — Ouonoruueckue Katanuzaropsl. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTparHas crneuupuuHoctb. KodepmeHnTsl. ButamuHsl.
OTnuuus GepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

YrneBoawl: MoOHOcaxapuabl (TJIHOKO3a, pubo3a U J1e30KcHpud03a),
aucaxapujpl  (caxaposa, JIAKTO03a) W IoJiMcaxapujibl (Kpaxmai, TJIMKOTEH,
1esu0I03a). buonornueckue PyHKIUU YIIIEBOIOB.

Jlunuasl: Tpurnuuepuanl, ¢Gocoaunuasl, crepouasl. [ uapodunbHO-
ruapodoOHble CcBOMCTBA. buonormueckue ¢GyHKuud aunuaoB. CpaBHEHHE
yTJI€BOOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.



Hyxkneunoseie xucnorel: JHK wn PHK. Hykneornaer — MoHOMeEpHI
HyKki1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenne u dyHkumu
PHK. Buast PHK. AT®: ctpoenue u GyHKIIMU.

[utosorus — Hayka o kietke. Kierounas teopuss — mpuMep
B3aUMOJICUCTBUS M€ U (DAKTOB B HAYYHOM MO3HAHUU. METOIbl M3yyeHUs
KJICTKH.

Knerka kak nenoctHas >xuBas cuctema. OOmye nOpU3HAKH KIIETOK:
3aMKHYTas HapyxHasi memOpana, mosiekyJibl JJHK kak reneruueckuii anmnapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapUOTHYecKas M Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs IpoKapuoTudeckoil kietku. Kierounas crenka 6akrepuii. CTpoeHue
3YKaApUOTUYECKON KIETKUM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, XKUBOTHOM H
IrpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHKC,
ux (Qynkouu. Ilnasmatudeckas MemOpaHa, €€ CBOWCTBA U (DYHKIMH.
[utonnasma u e€ opranouabl. OpHOMeMOpaHHbIEe opraHoubl KieTku: JDIIC,
armapat  ['onbmxu, Jsm3ocombl. [lomyaBTOHOMHBIE  OpPraHOWIBI  KIIETKH:
MUTOXOHAPHUH, MIACTUIBL. [IpoucxoxkaeHne MUTOXOHIAPHUM W IacTuA. Bumsl
wiactua. HemeMOpanHble opraHOM]IbI KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTD,
LUEHTPHUOJIH, PECHUYKH, KI'YTUKH. DYHKIIMM OPraHOUAO0B KIETKU. BKiltoueHus.

Anpo — perynsTopHblil HeHTp KieTku. CTpoeHue sapa: siaiepHas 000J04Ka,
KAapHOILIa3Ma, XpPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHMYECKHMX JJIEMEHTOB B  HEXUBOU
npupozie», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuupl u cxemsl: «Ilepuonnueckas Tadiauna XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MonekyJsbl BoAbl», «buocunres Oenka», «CTpoeHHE MOJEKYJIbI
oenkay», «Ctpoenue pepmentan, «Hyknennossie kucnotel. JJHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHune 3yKapuOTHYECKOM KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON  KIETKH», «CTpoeHue sapa KIETKW», «YTJIEBOJIbBD»,
«JIumm ey .

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHME ISl NPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, 3KCIEPUMEHTOB, MUKpPOIPENapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlaGopaTopHble U NpakTHYeCKHe padoThI:

JlaGoparopnass pabotra No 1. «/3yueHue KaTaaUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMuIa3bl WM KaTalasbl)y.

JlaGoparopHass pabota Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTEHUH,
KUBOTHBIX M OAKTEPHl 1107 MUKPOCKOIIOM Ha OTOBBIX MHUKpOIIpenaparax u ux
OIIMCAHHUE».

Tema 4. ) KusHeaesATeIbHOCTh KICTKH.

OOMeH BellecTB, WU METa00IU3M. ACCUMUIISIIUS (TUTACTUYECKU 0OMEH )
U JTUCCUMWISIIUS (SHEPreTUYeCKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO MpoIecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHUs! BEILECTB M SHEPrUU B IMOHMMAaHUU
MeTaboau3ma.

Tunbl oOMeHa BemniecTB: aBTOTPOQHBIN U rerepoTpodHbil. Ponb
(epMeHTOB B 0OMEHE BEILIECTB U MPEBPAILICHUHN SHEPTUH B KIIETKE.



®orocunte3. CperoBass M TeMHOBass ¢a3bl (¢oTocuHTe3a. Peakuuun
dbotocunTeza. OddexTuBHOCTH (PoTocuHTE3a. 3HaueHue (OoTocHUHTE3a s
KU3HU Ha 3emuie. BnusiHue ycinoBuit cpenbl Ha (OTOCMHTE3 M CIOCOOBI
NOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMocuHTe3. XEMOCHUHTE3UpPYIoIIHe OakTepuu. 3HAUYEHHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMiie.

DHepreTuueckuii oOMeH B kieTke. PacrienyieHue BelecTB, BbIICICHUE U
AKKyMYJIMPOBaHHE DSHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxxenue u ero Buabl. KHCIOPOIHOE OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOoro oOMeHa.

Peaknuu matpuuHoro cunte3a. I['enernueckas uHpopmaums u JIHK.
Peanuzanust renetndeckod mHpopmaruu B kieTke. ['eHeTHyeckuil Koj u ero
corictBa. TpaHckpuniuss — wmarpuudblii cuHTe3 PHK. Tpancmsmusa —
OonocuHTe3 Oenka. Otanbl TpaHcusuuu. KogupoBanwe amMuHOKUCHOT. Poib
pubocoM B OMOCHHTE3E OelKa.

Heknerounsie ¢popmbl xu3HU — BUpYyChl. McTopus oTkpsiTusa Bupycos (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS U >KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. boyiesHu pacreHuii, >XKMUBOTHBIX U YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc nmmynoaepuuura yenoseka (BUUY) — Bo3doyaurens CIIM/la.
OOpaTtHass  TpaHCKpUIIIMS, peBepTraza U  uHTerpasza. llpodunakruka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBaHUIA.

JdemoncTpanuu:

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

Tabnuiel u cxembl: «Tunbl nutanusy, «Metabonuzmy», «MUTOXOHIPHUDY,
«OHepreTuyeckuii 00Meny, «Xiaoporact, «Potocuntesy, «Ctpoenue JTHK»,
«CtpoeHue u (QyHKIHMOHUpOBaHUE reHay, «CunHTe3 Oenkay, «IeHeTnueckuit
Koy, «Bupyce», «bakrepuodarn», «CTpoeHHEe M KU3HEHHBIM LUK BUpYCa
CII1 da, 6axTepuodaray, «Perukanus JJTHK.

OGopynoBaHue: MOJIEIU-AIIUIMKALIUY «Y 1BOCHUE JHK 51
TpaHCKpunuus», «buocunres oenka», «CTpoeHUe KIETKW», MOJENb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHblil UK, WK KU3HEHHBIM LUK KIeTku. MuTepdaza u mMutos.
ITpoueccel, npoTekaromue B uHTepdaze. Permkanus — peakuus MaTpUu4HOro
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIunnouaHbli M TalUIOMJIHBIA  XpPOMOCOMHBIE  HaOOphl.  XPOMATHJIBI.
[{nuTonornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIWBUAYAJIBHOIO Pa3BUTHS
OpPraHHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. [Iponeccsl, mpoucxoadmue Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIOTMYECKU CMBIC MUTO3A.

[Tporpammupyemast ruOeb KIETKU — aronTo3.

®opMbl  pa3MHOXKEHUSI OpPraHU3MOB: Oecrojioe U ToJoBOe. Bubl
Oecrnojoro  pasMHOXKEHHS: JEJIEHHE HaJABOE, II0YKOBAaHWE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BET€TAaTUBHOE  Pa3MHOXKEHUE.
M cKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJISl CEJIEKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIOJIOTO0.

Meiio3. Cranun meno3sa. [Iponeccsl, npoucxoasmue Ha CTaausIX MeENHo03a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuii CMbICT H
3HAYCHUE MEH03a.



["amerorene3 — mpouecc oOpa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX.
[TosioBbIE K€NE3bl: CEMEHHUKH U IMYHUKU. OOpa3oBaHHUE U Pa3BUTUE TOJOBBIX
KJIETOK — raMeT (CrepMaTo30Mj], SUIEKIETKAa) — CHEPMAaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOCHUS SIUILIEKIECTOK U CcHepMaTo3ouioB. OI0A0TBOPEHHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOrEHE3). OMOpPUOHAIBHOE pPa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIIBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npobsieHue, racTpyisuus, opraHorenes. [loctamOpuonanbHoe pazButHe. Turbl
MOCTAMOPUOHAIILHOTO Pa3BUTHUS: MpsIMOE, HEmpsiMoe (JTMYMHOYHOE). Biusinue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOJICTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUA: CTPOCHUE
CEMEHHU, CTaIUH1 Pa3BUTHSL.

JdemoncTpanuu:

Tabmuupl 1 cxembl: «DOpMbI pa3MHOXKEHHS OPraHU3MOBY, «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pACTeHMI», «BereratnBHOe pa3sMHOXEHHE
pactenuity, «Jlenenue kietku Oaktepuily, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounbslid ukin», «Permmukanus JJHK», «Mutos»,
«Menos», «IIpsmoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKONMUTAOIINX
U 4enoBeka», « OCHOBHBIE CTAJUU OHTOI€HE3a».

O0opynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CriepMaTro30usl
MJICKONIUTAIOLIETOY, <« JSliekneTka Miekonutamomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHasE MOJENb-anIuInKaius «JlejieHue KIeTku,
mozens JJHK, Mmozaens MeradazHoil XpoMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHue padoThl:

JlaGopatopnas padota Ne 3. «HaOmroneHue MuTo3a B KJIETKaX KOHUMKA
KOpEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHasi padota No 4. «M3ydeHue cTpoeHUs MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer n 3amaum re”HeTuku. Mcropuss pasButus reHetuku. Ponb
LUTOJIOTMM W 3MOpPUOJIOTMM B CTAHOBJIEHUM T'€HETHKU. Bkiaa poccuiickux u
3apyOeKHBIX  YYEHBIX B  pa3BUTHE TCHETHKUA. METOJbl  T€HETHKHU
(ruOpUI0JIOTHYECKUM,  IUTOTEHETUYECKUH,  MOJICKYJISIPHO-T€HETUYECKUIN).
OcCHOBHbBIE T€HETHUECKHE NOHATHS. [ eHeTuuecKkasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJE€IOBaHMUsI  NPU3HAKOB, yCTaHOBIECHHbIE [
Mennenem. MoHOruOpuaIHOE CKpelIMBaHUE. 3aKOH €auHO00pasusi ruOpuIoB
nepBoro mnokosieHus. IIpaBuino 1oMuHUpoOBaHMS. 3aKOH pacllErIeHUs
npu3HaKkoB. ['unoresa ynctorel raMet. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemuBaHUe. 3aKOH HE3aBUCHUMOTO  HacjieJ0BaHUs
npu3HakoB. lluToreHernyeckue OCHOBBI  JIUTMOPUIHOTO  CKPELIMBAHMSL.
AHanu3upymoliee CKpEIIMBAHUE. Hcnonb3oBanue AHAITU3UPYIOLIETO
CKpEUIMBaHUs JUIsl ONPEACIIEHNUs T€HOTHIIA OCOOH.

CuennieHHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana 1o
CUEIUIEHHOMY HAacJIeIOBaHUIO TIeHOB. HapyleHue cuemieHuss TIeHOB B
pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPHUsI HACIEICTBEHHOCTH. | eHeTnYecKknue KapThl.

['enernka nosia. XpoMOCOMHOE ONPEICIICHUE M0JIa. AyTOCOMBI U MOJIOBbIE
XxpoMocoMbl. ['oMorameTHele M TeTeporaMmeTHbie opraHu3mbl. HacimenoBanue
IPU3HAKOB, CLEIJIEHHBIX C MIOJIOM.



MN3MEeHYHBOCTb. Bunpl  M3MEHYMBOCTH: HEHACIIEICTBEHHAsA WU
HacleACTBeHHass. Poyb  cpeapl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKALIMOHHON W3MEHUMBOCTU. BapuanMOHHBIA psag U
BapuanuoHHass kpuBas. Hopma peaknuu npusHaka. KosMuecTBeHHblE H
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBOHCTBa MOIU(DUKATMOHHON
U3MEHYUBOCTH.

HacneacrBenHasi, WM reHOTUIIMYECKAs, U3MEHYUBOCTh. KoMOMHATUBHAS
U3MEHYMBOCTh. Meio3 M MOJOBOW MpoUecC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. MyTanroHHass u3MeH4YuBOCTh. Kraccudukanuss MyTanuii:
Tre€HHbIE, XPOMOCOMHbIE, TE€HOMHbIE. YacToTa M MNPUYUHBI MyTalUH.
MyTtarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOM
n3menuuBoctu H. . BaBuiiosa.

BresinepHas HacIeICTBEHHOCTh U N3MEHUYUBOCTb.

['enernka uvenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T€HETUKH
YEeJI0BEeKA: reHeaJIOTHYeCKU, OIM3HEIOBEIH, LIMTOr€HETUYECKUH,
OMOXMMUYECKUN, MOJIEKYJsIpHO-reHeTuYeckuidl. COBpEeMEHHOE OIpeesIeHue
TE€HOTHUIIA: IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomomnipto IIIIP-anamm3a. HacnemcTBenHble 3a00J¢BaHMS YEIIOBEKA: T'CHHBIC
00s1€e3H1, 00JIE3HU C HACJIEICTBEHHON MPEIpaciooKeHHOCThIO, XPOMOCOMHbBIE
O0oneznn. ComaTHUecKue U TreHepaTUBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 370pOBOr0 00pa3a KU3HU, AMATHOCTUKU, MPOPUIAKTUKH U JICUEHUS
reHeTu4ecKkux Oone3Hell. Meanko-reHeTuYecKoe KOHCYIbTUPOBAHKE. 3HAUEHHUE
MEIUIUHCKON T€HETUKA B MPEJOTBPAILICHUH M JICYEHUU T€HETHYECKUX
3a00JIeBaHUI YeIOBEKA.

JdemoncTpanuu:

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

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKpELIMBAHUE U  €ro
LUTOI€HETUYECKAST OCHOBA», «3aKOH PACIICIUIEHUS U €r0 LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBI Tamer», «JluruOpuaHoe  CKpeuMBaHUEY,
«IluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpeluBaHus»,  «Meito3y,
«B3aumoaencTeue ajueNbHBIX TE€HOB», «l'€HeTHYecKMe KapThl pPaCTECHHUM,
KUBOTHBIX U YelloBeKay, «I'eHeTnka noisa», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CUEIUIEHHOr0 ¢ TmojioM», «KapuoTumbl YenoBeKa W >KMUBOTHBIX», «Bumbl
U3MEHUYMUBOCTIY, «MoaudukanmoHHas u3MeHYHBOCTh», «HacnenoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBu», « MyTallmoHHasi U3BMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anuiMkauun «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe pomuHHpoBaHue», «JluruOpuaHoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKOIlT U MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(OpMBI KPBUIBEB M OKPACKH TeNa), repdapuii «I'opox mOoCEeBHOM».

JlabopaTopHblie U NpakTHYecCKHue padoThl:

JlaGopartopnas padbotra Ne 5. «M3ydeHue pe3ysbTaTOB MOHOTUOPUIHOTO U
JUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEIApaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoauduUKaMOHHON
MU3MEHYMUBOCTHU, TOCTPOEHUE BAPUAILMOHHOIO PsJia U BAPUALIMOHHON KPUBOY.

JlabopatopHast pabota Ne 7. « AHanu3 MyTaluid y 1po30(puiibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHUWE W aHaIU3 POJOCIOBHBIX
YEIOBEK.

Tema 7. Cenekuust opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Ceneknuus Kak HayKa U MPOLECC. 3apOKICHHUE CENEKIIMU U TOMECTUKALINS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS M MHOTrooOpaszus
KYJbTYPHBIX pacTeHUi. LIeHTpbI MTPOUCXOKAECHUS AOMAIIHUX KUBOTHBIX. COpT,
OpOJIa, HITAMM.

CoBpeMeHHbIE METO/IbI CEeJIEKIIMU. MacCcOBbI U MHAUBUYJIbHBIA OTOOPBI
B CEJIEKLIMH PACTEHUH U KUBOTHBIX. OLIEHKa 3KCTephepa. bim3kopoacTBeHHOE
CKpeluBaHue — WMHOpuAMHT. Yucrtas nuHus. CKpenMBaHUE YUCTBHIX JIMHUM.
['erepo3uc, unu rubpunas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT .
Otpanénnas rubpuauzauus W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJIYyYEHUE MOJUIUIONAOB. JIOCTMKEHUSI CENEKIMU PACTEHUW, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorus Kak oTpaciib NPOU3BOJACTBA. | €HHAs MHKEHEpUs. JTarlbl
co3ganusi pexkomOunantHod JIHK wu TpaHcreHHpix opraHu3zMoB. Kierounas
uHxkeHepus. Knetounele  KyJabTypel. MMKpPOKIOHAIBHOE  PAa3MHOKEHHE
pactennii. KIlOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. OJKOJoruyeckue u stuyeckue npoodsnemsl. MO — renernyecku
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpersr: H. . BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. O.
MBaHoB.

Tabmuupl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIAEHUS U MHOrooOpaszus
KyJbTypHBIX pacTteHuid», «llopoapl nmoMamHuX KHUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHuil», «OtnanénHas rubpunuszanus», «PadboTel akageMuka
M. ®. BanoBay, «Ilomummonaus», «O0beKTh OMOTEXHOJIOTHNY, «KIIETOUHEIC
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyupoBaHME M TNEPEHOC TEHOB,
XPOMOCOM).

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHui, repdapuii «CenbCKOX035MCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U NpakTHYeCKHue padoThl:

Okckypenst «OCHOBHBIE METOAbI M JIOCTHMIKEHHSI CENEKIMM PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHUHMIO,  IUIEMEHHYIO  (epmy,
COPTOMCHBITATENbHBI y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KVIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[IpennocbiIku BO3ZHUKHOBEHUSI IBOJIIOIMOHHOW TEOPUHU. DBOJIOLMOHHAS
Teopus U €€ MecTo B OMOJOruu. BiusiHue 3BOIIOLMOHHON TEOpUU HA Pa3BUTHE
OHMOJIOTUH U IPYTUX HAYK.

CeuzaerenscTBa 3BOMIOIMM. [laneoHTONMOrMYECKHE: TOCIENOBATENBHOCTD
NOSIBJIEHUS] BUJOB B NAJICOHTOJIOIMYECKOW JIETOMHMCH, IMEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxoAcTBO U paznuuve ¢GayH U (QIOp MaTEpPUKOB H
OCTpPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA M Pa3iuyusi SMOPHOHOB pa3HBbIX BHUJIOB
03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTHYHBIE,
pPYIMMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IMyTeH y BCEX
OpPTaHU3MOB.

OpomonmonHas teopus Y. JlapBuHa. Ilpeanochuiku BO3HHKHOBEHMS
napBUHU3MA. JIBHOKYIME CHJIBI 3BOJIOUMU BUAOB 1O [lapBuHy (M30BITOYHOE



pa3MHOXKEHUE npu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeneHHas
U3MEHUYMBOCTb, 0OpH0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBIA OTOOD).

Cunrtetndeckas Teopus 3Bosonuu (CTD) u e€ 0oCHOBHBIE MTOJIOKEHHUS.

MukpoaBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLHUU.

JBxyuue cuiibl ((hakTOpbl) IBOIIOLUK BUJOB B Npupoje. MyTalmoHHbIN
npouecc 1 KOMOMHATUBHAs U3MEHYUBOCTh. [lomysiiiMOHHbBIE BOJIHBI U Apend
reHoB. M3oiduust 1 Murpamnusi.

EctecTBeHHBI 0TOOp — Hampabisitouii gakrop sBomonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoJjouuu. [Ipumepsl
IPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIHOAJANITALUH.

Bun wu BupooOpasoBanme. Kpurepunm Buga. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOe.

MakposBomonusi. DopMbl  3BOJIOLMU:  (PUiIeTUYECKAs, TUBEPreHTHAs,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BOIIOIUY.

[IpoucxoxaeHue oT HEeCTMeIUaTu3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AJanTUBHAs paualiusl.
JdemoncTpanuu:

[Toptpetsr: K. JIunnein, XK. b. Jlamapk, Y. /{apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuupr u cxemsl: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emiey,
«3apobIllIK MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «P@opMbl OOpHOBI 32
cymectBoBanue», «EcrecTBeHHbIi  oTOOpP», «MHOroobpasue  CcOpTOB
pacTeHHI», «MHoroob6pasue 1opoz YKUBOTHBIX», «ITomysAammmy,
«MyTanmoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoanantanumy, «O0mas
nereHepauus», «Brmxymme cuiael 3Bosrouum», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHu3MoBy», «l'eorpaguyeckoe BUI00Opa3OBaHUEY,
«IKOJIOrM4YECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
HaOOp TUIOAOB U ceMsH, KoJulekuus «lIpuMephl 3alIMTHBIX MPUCTIOCOOIEHUH Y
AKUBOTHBIX», MOJIeNIb « OCHOBHBIE HANPABIECHUS 3BOJIIOLIMIY, 00bEMHAS MOJENb
«CTpO€eHHE TOTOBHOIO MO3Ta MO3BOHOYHBIX .

buoreorpaguueckas kapra mwupa, KojuiekKuus «Dopmbl COXpaHHOCTH
UCKOIAEMbIX JKUBOTHBIX M pacTeHui», Mozenb anmukauusa <«llepekpéct
XpOMOCOM», BIaxHble mnpenapartel «PaszButne Hacekomoro», «Passurue
JSATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTauuu (opMbl KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHblie U NpakTUYeCKHue padoThi:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BUAOB 1O MOP(POIOrHIECKOMY
KPUTEPHIO).

JlaGopatopnas pabota Ne 2. «OnucaHue Mpucroco0JICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M pa3BUTHE )KU3HHU Ha 3emuIe.

JloHay4dHbIE NpPENCTABICHUS O 3apOKACHUM KW3HU. HayuHble rumoressl
BO3HMKHOBEHUS >KM3HM Ha 3emuie: aOMOreHe3 M MNaHCIepMus. XUMHUYecKas
3BONIOLMSA. AOUOTEHHBI CUHTE3 OPraHWYECKHUX BEIIECTB M3 HEOPTraHMYECKHUX.
OKCIIEpUMEHTANIBHOE TOATBEPKACHUE XUMHUUYECKOM H3Bomounu. HavanbHble
sTanbel Ouonorndeckoil sBomouuu. I['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIETKHU. lIepBbie KIETKH U UX
3BOIOIMSA. POPMHUPOBAHUE OCHOBHBIX IPYMII )KUBBIX OPraHU3MOB.



PazButne xn3Hu Ha 3emuie no spam u nepuonam. Karapxen. Apxenckas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ nNepUOAbl: KEMOPUMCKUIA,
OPJOBHKCKHH, CUIypPUHCKUH, ICBOHCKHH, KAMEHHOYTOJIbHBIN, IEPMCKHI.

Me3o3oiickast 9pa 1 €€ MeproIbl: TPUACOBBIN, FOPCKUI, MEITIOBOM.

KaiiHo30lickass »pa u €€ TMepuojabl: MaJCOreHOBBIM, HEOrE€HOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMaTa 1 reoJIOrM4ecKux nporeccoB. OCHOBHBIE 3TaIlbl
SBOJIIOLMU PACTUTEIBHOTO U KMBOTHOrO MHpa. ApomMop(do3bl y pacTeHUd U
XKUBOTHBIX. [losiBIE€HME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHM4eCKOro MHpa Kak OTpakeHue 3BOMOLUMU. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBoyoLMsA ~ 4YeloBeKa.  AHTpPONOJIOTMS ~ Kak  Hayka.  Pa3Butume
NOPEACTAaBICHUA O  MPOUCXOXKIEHUM  4YeloBeka. Meroabl  M3y4YeHHUS
anTporioreesa. (CxoactBa W pa3ivuMs  4YEJIOBEKA M KMBOTHBIX.
CHcTeMaTH4YeCKOe MOJ0KEHUE YEIOBEKA.

JBmxymue  cuibl  (dakrtopel)  aHTpomnoreHeza.  HacnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHbIM 0TOOp. OOlecTBeHHbIH 00pa3 KU3HH,
U3TrOTOBJIEHUE OPYIUH TpyAa, MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBU DSBOJIOLUMU YEJIOBEKA: AaBCTPAIONUTEKH,
Uenosek ymensbiii, YenoBek mnpamMoxonsiui, YemoBeK HEaHIEPTAIbCKUM,
UYenosek pasymHbiil. Haxonakyn MCKOMaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHMS,
00J1aCTh pacnpoCTpaHEeHUsI, 00bEM IOJIOBHOIO MO3ra, 00pa3 *U3HH, OPYIusl.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJiouJiHasi (SPKBAaTOpUalbHAs), MOHTOJIOUHAS
(a3maTcko-amepukaHckas). YepTel NPUCHOCOONIEHHOCTH  MpPEACTaBUTENEH
YEJIOBEYECKHUX pac K YCJIOBUSAM CyLIECTBOBaHUSA. ENMHCTBO 4elOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpersr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuipel n cxeMbl: «Bo3aukHoBeHne COTHEYHOM CHCTEMED», «Pa3BuTne
OpraHu4eckoro mupa», «PacturenpHas kieTka», <«KuBOTHas KieTKay,
«IIpokapuornueckas kieTka», « COBpeMEHHAasl CHCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHUE aHATOMUYECKUX YEpT CTPOCHMS YEJIOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJCOHTOJOIMYECKUX HAXOAOK MPEIKOB
COBPEMEHHOIO YEJIOBEKay, «/lpeBHenune oam», «pesaue moan», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeuecKkue paco».

O6opynoBanue: wmysspkun  «lIpoucxoxaeHue  venoBeka»  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaablla, KPOMAHbOHIIA), CIENKH WU
U300paKEHHUS KaMEHHBIX OpYAHMI NEepBOOBITHOrO 4YesloBEeKa (KaMHHU-YOIIIEpPHI,
pyowmna, ckpebiia), reoxpoHosioruyeckas Taonuna, Kosuiekuus «Dopmbl
COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpakTHYeCKHue padoThl:

[Tpaktuueckasa padbora Ne 1. «M3yueHue MCKONaeMbIX OCTATKOB pacTEHUN
Y )KUBOTHBIX B KOJUIEKIUSIX).

DKCKypcust «DBOJIIOIUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAY4YHbIN WIH KPaeBEIUECKHUIN My3€eil).

Tema 3. OpranusMsbl U OKpy:KawInas cpeaa.

OKOJIOrTMsl KaKk Hayka. 3aJadd M pasfenbl  JKOJIOrMu. MeTobl
9KOJIOTMYECKUX HUCCIIETOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenbl oOUTaHUS OPraHMW3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIHAs, [IOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okosornueckne ¢akropsl. Kiaccudukanus 3K0JIOrMUECKUX (PaKTOPOB:
abuoTuyeckue, OMOTUYECKHE M aHTPOIOreHHbIE. J[eficTBHE 3KOJIOrMYECKUX
(aKTOpOB Ha OPraHU3MBI.

AOuoTrueckue (bakTOopHI: CBET, TeMIeparypa, BJI&KHOCTb.
®dotonepuoausm. IIpucnocobsieHus opraHu3MOB K JACHCTBUIO aOMOTHYECKHUX
dakTopoB. buosornyeckue puTMBbl.

buortnueckue  ¢akropsl. Buasl  OMOTHMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CcuUMOMO3 u ero Qopmel. Ilapazutusm,
KOOMepalus, MyTyaau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).
AMEHCanu3M, HEeUTpanu3M. 3HaueHHE OWOTHYECKUX B3aUMOJICUCTBUN MJIs
CYILIECTBOBAHMS OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEepPUCTUKU mnonyydauud. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTh, HPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ peryssuus.

JdemoncTpanuu:

[Toptpetsl: A. 'ymOonbar, K. @. Pynbe, O. ['exkerns.

Tabmuupl u cxembl: kapta «IIpupoansie 30Hb1 3emun», «Cpeabl oOuTaHus
opranusMoBy», «®ortonepuoansm», «llomynsauunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISAUUUA UHDPY30puu-Ty Penbkny, «Iluniespie nenm.

JlaGopaTopHblie U NpakTHYeCKHue padoThi:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTaHUS.

JlaGoparopnass pabora No 4. «BnusiHue cBera Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa».

[Tpaktuueckasa padora Ne 2. «lloncyér miIoTHOCTH MOMYJSUMNA pPa3HBIX
BHJIOB PACTCHUI».

Tema 4. Coo01miecTBa M IK0JOIHYECKHE CUCTEMBbI.

CooOmiecTBo opraHu3mMoB — OnoneHo3. CTpyKTypbl OMOIIEHO3a: BHJI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Bunbl-qomuHaHThl. CBs3U B
OHOLIEHO3E.

Dxoyiornyeckre cucteMbl (IKocuctembl). Ilonstue 00 3KOcucTeMe U
ounoreonenoze. DyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemecTB M NOTOK BSHEPrHMH B
skocucteme. Tpoduueckue (MUILEBBIE) YPOBHU SKOCUCTEMBI. [uiieBbie 1enu u
cetd. OCHOBHBIE IIOKa3aTelid SKOCHCTEMBbI: OWOMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUJIbI: MPOAYKIMU, YUCIECHHOCTH, Ouomacchel. CBoiicTBa
AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALNS, pa3BuTHe. CyKueccus.

[IpuponHble DKOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. ODKOcucTrema
XBOMHOTO WM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHbIE AKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s11ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (axrop ycroitumBocTH 3K0cucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 0uocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemiectBo u ero (yHkiuu. OcobeHHoCcTH Ouochepsl Kak
[JI00AJIBHOM 3KOCUCTEMBL. J[MHaAMHYEecKOoe paBHOBECHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiectB M OMOT€OXMMHUYECKHME LUKIBI 3JIEMEHTOB
(yrnepoja, azora). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuectBo B Ouochepe 3emsid. AHTPOINOTCHHbIE HW3MEHEHHS B
ouochepe. 'modaibHBIE SKOJIOTHYECKHE TPOOTIEMBI.

CocyiiecTBoBaHUE MIPUPOIBI u YEJI0BEUYECTBA. CoxpaHnenue
Ouopa3zHoOOpa3usi Kak  OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pPalMOHAIIBHOIO YNPAaBJIEHUS NTPUPOAHBIMU PECYpCaMU M UX HCIOJIb30BaHUE.
JlocTrkeHrs OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanuu:

[Toptpersr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxemsl: «llumeseie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuecTBa», «llenu nuranus», «IKOJOTHYECKAS] MUPAMUIA,
«buochepa u  uenoBek», «IKOCHUCTEMA IIMPOKOJUCTBEHHOIO  JiEcay,
«JKocucTemMa XBOWHOTO Jieca», «buoneHo3 BoaoEéMa», «ATPOLECHO3Y,
«IIpumepHBlE aHTPONOTEHHBIE BO3ACHCTBHUS Ha MpUpoay», «Baxueimue
VCTOYHUKH 3arpsi3HEHUs BO3AyXa U TI'PYHTOBBIX Boa», «llouBa — BakHewinas
cocraBisitoniasi Ouocdepn», «DakTopbl nerpagauudud MnouBy», «llapHUKOBBIMA
adpdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHUs Ouocdepnny, «OOmas
CTpyKTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOLEH.

O6opynoBanue: Mojaenb-anIuIMKanus « TunuyHeie OMOLEHO3bI», repdbapuii
«PactutenbHble  cooOmiecTBa», Kosuiekuuu — «buonenos», «Bpenurenu
BXXHEUIINX CEJIIbCKOXO3SMCTBEHHBIX KYJIbTYp», TrepOapuu U  KOJJIEKLHH
pacTeHu M >KUBOTHBIX, MPUHAJIECKAIINE K PA3HBIM 3KOJOTUYECKUM Tpymnam
onHoro Buja, Kpacnas xknura Poccuiickoit ®enepauuu, H300paKeHUs
OXpaHsEMbIX BU/IOB PACTEHUH U )KMBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
BHUOJOI'MN HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHHMA

Cornacio @I'OC COQ, ycraHaBinuBarTCs TpeOOBaHUA K pe3yJibTaTaM
OCBOCHHUS OOYy4YarOUIMMHUCS MPOrpaMM CpeAHEro ooOImero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDHI

B cTpykType NTUUYHOCTHBIX pe3yJIbTaTOB OCBOEHUSA npenmMera «buonorus
BBIJICJICHBl  CJICAYIOIIUME  COCTABJISIIONIME:  OCO3HAHHE  O0YYalOIIMMUCS
POCCHICKOM Tpa)XXJaHCKOM HMAEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTA M CaMOONPEICIICHUIO, HAJIMUYME MOTHBALUU K OOYYECHUIO
OMOJIOTHH, 1IEJICHANIPABICHHOE PA3BUTUE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAIUIMN  pa3BUTHUS
OMOJIOTMYECKOTO  3HAHUSI, TOTOBHOCTh M  CIOCOOHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBaTbCS B CBOEM  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMH CHUCTEME OMOJOTHYECKOTO OOpa3oBaHUs, HAJIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1€MW U CTPOUTH
YKU3HEHHBIE TITaHBI.

JInyHOCTHBIE PE3ybTaThl OCBOEHUS MpeaMeTa «bUoIorusy JOCTUTaIOTCS
B €JIMHCTBE Yy4eOHOW M BOCHUTATEILHON JEATETLHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA  POCCUUCKUMHU  COLUUOKYJIbTYPHBIMU, HUCTOPUUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MPaBUJIAMU U
HOpMaMU  TIOBEJCHHUSI U  CIIOCOOCTBYIOT  MpOIECCaM  CaMOTO3HAHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3UIIMHU JTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K 3aKOHY U MPABOMOPSJIKY, UEJIOBEKY Tpyla H
CTaplieMy T[OKOJICHHIO, B3aUMHOIO YBaXKEHHS, OEpPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HACIEIUI0 U TPAJAUIMSAM MHOTOHAIIMOHAJIBHOTO  Hapoja
Poccniickoit @enepannn, Npupoae U OKPYKAIOLIEN Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «buonorus»
JOJDKHBl ~ OTpa)kaTb  TOTOBHOCTH U CHOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEH TMO3ULMEN JIMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHUX YOEKJICHU,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIEeCTBa,
pacliMpeHre >KU3HEHHOTO ONbITa U OMNbITa JESITEJIBHOCTH B IIPOIECcCE
peanu3aliu OCHOBHBIX HAIpPAaBJICHUN BOCHUTATEILHON JAESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKJIAHCKOM  MO3MIMU  OOydarmierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHAa POCCUUCKOTO 00IIeCTBA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBLHOCTU IPU CO3JaHUU
Y4€OHBIX MMPOEKTOB, PEUICHUU YYEOHBIX U MO3HABATEIIbHBIX 3a/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3HIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHUS JIIOJEH C pa3HbIMU YOEKIECHUSAMHU, KYJIbTYPHBIMUA LICHHOCTAMHU
Y COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJIHEHHUS
y4eOHbIX, MO3HABATENbHBIX W UCCIEN0BATEIbCKUX 3a]a4, YBaKUTEIbHOIO
OTHOUIEHUS! K MHEHHIO OIMOHEHTOB NpPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM JI€ATEIBbHOCTH;

2) NaTPpHOTHUYECKOr0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUSI K CBOEMY HapoJ]y, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponuuol, ropmoctu 3a cBoW Kpai, cBOO PoauHy, CBOM S3BIK U KYJBTYpY,
IPOLLIOE U HACTOSIIIIEE MHOIOHAIIMOHATIBLHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEIUI0 W MaMITHUKaM
OpUPOABI, JOCTHKEHHUsIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OHOJOTMH, NMOHUMAHUS 3HAUYEHHsS] OMOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O 00ILIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIYKEHHUIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX IECHHOCTEW POCCUNCKOTO HAPO/Ia;

c¢(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyILIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJHUTENSAM, CO3JIaHHUI0O CEMbU HA
OCHOBE OCO3HAHHOIO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOI'O U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIECHUMH;

NOHMMAaHUE HMOLIMOHAIBHOIO BO3JCHCTBUS JKMBOW MPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHHUE
IPOSBJIATH KAUECTBA TBOPUYECKON JTMUYHOCTH;

5) pusznyeckoro BocnuTanusi, GopMUPOBAHUA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1Ar OOy YHsi:

NOHMMAHUE U pean3alusi 3J0pOBOro U 0Oe30macHOro olpasza KU3HU
(310poBOo€  mMHUTaHWE, COONIOJEHUE TUCMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peEryispHas Quanyeckas
AKTUBHOCTb), O€pPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
COOCTBEHHOMY (DU3MYECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH IMpPaBUJ HWHIUMBUIYAIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXAIOLIMX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HaHWE  TMOCJIEICTBUM M  HENpUSATUS  BPEIHBIX  MNPUBBIYEK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;



FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOW M COLHUAIBHOMU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, MJIAaHUPOBATH u
CaMOCTOSATEIbHO BBIMOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuyHbIM cdepaM MpoPecCUuOHAIBHONW JeATEIbHOCTH,
yYMEHHUE COBEPILATh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun u peannu3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMI0O U CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

9KOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpbl: NMPUOOPETEHUE ONBITA
IUTAHUPOBAHUS TOCTYNKOB W OLIEHKM HUX BO3MOXHBIX MOCIEACTBUU s
OKpYXKaroLIEH Cpebl;

OCO3HaHMUE ria00aJbHOr0 XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIOJIb30BAaTh MPUOOpPETAaEMBbIE MPU H3YYEHUH OHOJIOTHH
3HAHUST M YMEHHUS NpPU pEelIeHUU MTpoOJieM, CBS3aHHBIX C pallMOHAIbLHBIM
NPUPOJIONOJIb30BaHUEM  (COOJIIOICHUE TIpaBUJ  TMOBEJACHUS B  MPUPOJE,
HAIpaBJICHHBIX HA COXpPAHEHUE DPABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOC(EpHI);

AKTUBHOE HEINPUATHE JACUCTBHM, MNPHUHOCIIIMX BpPEN OKPYXKAIOIIEH
OPUPOAHON CpeJie, YMEHHE MPOrHO3UPOBATh HEOJATONPUATHBIE SKOJOTUYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX ICUCTBUI U MPEOTBpAIIaTh UX;

HaJIM4YME Pa3BUTONO  HKOJIOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESATEIBHOCTU SKOJOTMYECKOM HAIpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOM
IPAKTUKE, TOTOBHOCTM K YYacTHUIO B IMPAKTUYECKOM  J€ATEIbHOCTH
9KOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B IOJHUKYJIbTYPHOM
MUDE;

COBEPILEHCTBOBAHKUE SI3bIKOBOM M YHUTATEIBCKON KYJbTYpPbl KaK CpeICTBa
B3aMMOJICHCTBHS MEXTY JIFOAbMH U MO3HAHUS MUDA;

NOHUMaHWe crnenuuku OUONOTHM KakK HAayKH, OCO3HaHUS €€ poiu B
(bOpMHpPOBAaHMU PALIMOHATBHOTO HAYYHOTO MBILUIEHUS, CO3IaHUHU LETOCTHOIO
IPENCTaBIICHU 00 OKpPYXalolEM MUPE KaK O €AMHCTBE MPUPO/bI, YETOBEKA U
oO1IecTBa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEW W pEUIeHUU MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM IIUBUIIU3ALINN:
oOecrieyeHus: HOBOrO0 YPOBHSI Pa3BUTHUSI MEIULMHBI, CO3/aHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX peulaTh pPECypcHbIE MPOOJEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MyTe BbIXOJa U3 TJI00ATBHBIX 3KOJIOTMUECKUX MpodiieM
U oOecrieyeHHs] Tepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKUX 3HAHUM B LENIX
NOBBIILIEHNUS OOLIEH KYJbTypbl, €CTECTBEHHO-HayYHOW TI'PAaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKUMOHAJIILHOW  TPaMOTHOCTH  OOydYarommxcs,
dbopmupyemoil npu U3y4eHuu OUOJIOTUY;

NOHMMAHWE  CYIIHOCTH  METOJIOB  MO3HAHUS, HCIOJIb3YyEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMbIe 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUPa U MPOUCXOSAIIUX B HEM
W3MEHEHUM, yMEHUE JenaTh 0OOCHOBAHHbBIC 3aKJIIOUCHHSI HAa OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAaHHBIX C LIEJIbIO TTOJYUYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAay4YHOU AESATEIbHOCTH, TOTOBHOCTh OCYILECTBIISThH
MPOCKTHYIO U HCCIIEI0BATEIbCKYIO NESITEILHOCTh HHIUBUIYAJIBLHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTb K HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNIO, K aKTUBHOMY MOJYYECHHIO HOBBIX 3HAHWM MO OWOJIOTHHU B
COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHple  pe3yJbTaThl ~ OCBOCHHUS ~ Y4eOHOro  MpeaMmeTa
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 171 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromuxcst  MEKIUCIHUIUITMHAPHBIE  (MEXKIIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHS, OTPAXKAIOIINUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpPa W CHEIUMUKY
METOJIOB TIO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAy4YHBIA (PaKT, MPUHIUI, THUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOIOJIeHUE, H3MEpPEHHE,
OKCIIEPUMEHT W JPYIHX),  YHHUBEpCAJIbHbIE  y4ueOHBIE  JIEHCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PpETYJSTUBHBIC), OOECIEUYNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON T'PAMOTHOCTH M COLIMABHON KOMITETEHIIUU
00yyJarommxcsi, CIOCOOHOCTh OOYYalIIMXCS  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHUA W  YHUBEpCAIbHBIC
y4eOHbIe IeUCTBHS B TO3HABATEIHLHON U COIMATILHOM MPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OCBOCHHUS MPOrPaMMbl CPEIHETro OOIIero
00pa3oBaHUsl IOJDKHBI OTPAXkKaTh:

OBiageHue yHHBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOrMYECKHeE JeiiCTBHS:

CaMOCTOATENbHO  (opMyNIUpOBaTh M aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUUN MPHUEMBI JIOTHUYECKOTO MBIILIICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMs], Kiaccudukanuu, 000OIICHHs), pPaCKphIBATH
CMBICII OHMOJIOTMYECKHX TOHSATUN (BBIIEIATh WX XapakTepHbIC MPU3HAKH,
yCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHSATUSIMH);

OTIpENIeNATh 1EeNU JEATeNbHOCTH, 3a/iaBas MapaMeTphl U KPUTEPUU HX
JOCTIKEHUS, COOTHOCHUTH PE3YyJbTaThl JACSITEIBHOCTH C TOCTaBICHHBIMHU
HEJISIMU;

UCIIOIb30BaTh OHMOJIOTHYCCKHE TIOHATHSA i1 OOBsICHEHUS (HaKTOB U
SIBJICHUW )KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYX ACHHUS (UHIYyKTUBHBIC, NIEIyKTUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



OPUMEHATh  CXEMHO-MOJENbHBbIE  CpeACTBA  JUIsl  IPEJICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILIEHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TaKkKe [MPOTHBOPEYMH PA3HOTO POJA, BBIABIEHHBIX B  Pa3JIMYHBIX
UH(GOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTepHaJIbHBIX 1 HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yibTaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUIA I€ATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX pPEAIbHOIO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEILCKUE 1eHCTBHUA:

BJIAJ€Th  HAaBbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM UM IPOEKTHOU
NEATeNIbHOCTU, HaBbIKAMHM  pa3pelieHus  npo0ieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IMOMCKY METOJIOB PELICHUS] MPAKTUYECKUX
3a]1a4, MPUMEHEHUIO PAa3JIMYHbIX METOA0B MMO3HAHMUS;

UCIIOJIb30BaTh PAa3IUYHbIE BHJbI JESATEIBHOCTU MO IOJTYYEHUIO HOBOIO
3HAaHMSI, €r0 HMHTEPHpPETALMH, NPEeoOpa3oBaHUI0O U NPUMEHEHUIO B y4E€OHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX M COLMATIBHBIX IPOEKTOB;

dopMupoBaTh  HAyuHBI  TWUN  MBINUJICHHUS,  BIAJACTh  HAYYHOH
TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaylM B 00pa30BaTEIbHOU
JEeSITENFHOCTU U )KU3HEHHBIX CUTYAIIHsX;

BBISIBJISITh NPUYUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3y €€ PEIICHMs], HAXOJIUTh apryMEHThI JUIsl JI0Ka3aTesIbCTBa
CBOMX YTBEp)KICHUH, 337aBaTh MMapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKM OLEHUBATh MX JIOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIAThH LEJICHANPABICHHBINA MTOMCK MEPEHOCa CPEJCTB U CIIOCOO0B
NENCTBUS B MPOPECCUOHAIBHYIO CPEAY;

YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00IacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3NUUYHBIX HUCTOYHHKAX HHPopMamuu (TeKcTe
y4eOHOTO MOCOOMs, HAay4HO-NOMYJSIPHOW  JHUTepaTrype, OHOJOTHMYECKUX
CJIOBApsAX M CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHete),
aHAIM3UPOBaTh HMH(POPMALIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHMUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

(GbopMyIMpOBaTh 3alIPOCHI M IPUMEHSThH PA3JIMYHbBIE METO/IbI IPU MOUCKE U
oTOope Ouojoruuecko uHPOpMaIMK, HEOOXOJUMOW JJisi BBIOJIHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIMOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUW, COBEPIUIEHCTBOBATh  KYJIbTYPY AaKTUBHOTO  HMCIOJb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY IMIPEICTaBICHUS
ouosornueckod uHpopmanuu (cxembl, rpaduKu, JgUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBA Mpu padoTe ¢
ounosnornyeckoil uHGOpMALMEl: NPUMEHITh XUMHUYECKHE, (QU3NYECKUE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (DOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HaIJIJHOCTH;

BJIQJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alUUThl  MUH(POPMALIHH,
UH(OPMAIIMOHHON O€3011aCHOCTH JINYHOCTH.

OByageHne yHHMBepPCaIbHBIMA KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) oOmenmue:

OCYLIECTBJISITh KOMMYHHUKAIlMM BO BCeX cdepax KU3HHU, aKTHUBHO
y4acTBOBaTh B JIMAJIOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbI
(yMeHHe 3aJaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIHHO
BBINIOJIHEHHUS MIPEAJIaraeMou 3a7auu, yUYUThIBaTh UHTEPECHI U COTIACOBAHHOCTD
NO3ULHUN JPYTUX YYACTHUKOB AUAJIOTA UM JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEACTBA OOIIECHMS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOBHHMKHOBEHUS KOH(MIMKTHBIX CUTYAIH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILEHHS U B3AUMOJIEHCTBHUS, TOHUMATh
HAMEpPEHUsl JApYruxX JIIOJed, TMpOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas AeSITeJIbHOCTD:

NOHMMAaTh W UCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYAJIbHOM pabOThl MpH  pEUIeHUH OHOJIOTMYECKOW MpoOJIeMbl,
000CHOBBIBaTh HEO0OX0IMMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aMMOJICHCTBHSI MPU PEIICHUH YUEOHOM 3a/1auH;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh IL€JIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaThb PE3YJbTAThl
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M KaXXJOr0 y4yaCTHHKA KOMaH[bl B
o0 pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEAEHUE B Pa3IMYHBIX
CUTYALMSIX, POSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBy1aleHUe YHMBEPCAJIbHBIMH PeryJssTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHHUS NPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYeOHbBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJNEBbIE U CMBICIOBBIE
YCTaHOBKHU B CBOMX JIEHCTBHUAX U MOCTYIKAX MO OTHOIIEHUIO K dKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IIO3HABATENIBHYIO  JESATEIbHOCTb,
BBISIBJISITh NPOOJIEMBI, CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3a7aud B
00pa30oBaTeNbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJIATh IUIAH pEUIeHUs Opo0ieMbl € y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclMpsATh  paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANOYTEHUM;

Jienatb ~ OCO3HaHHBIA  BBIOOp,  apryMeHTUpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3pYyAUIMU B
pa3HbIX O0JACTSIX 3HAHWM, MMOCTOSHHO MOBBINIATH CBOW 0Opa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJAJCTh HAaBBbIKAMHU [I03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBAHMI, UCIOJIB30BATh MPUEMBI peIEKCUH JJI OLIEHKH CUTyaluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLEHHBATh PUCKA U CBOEBPEMEHHO MPHUHHMMATh PEIICHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYruX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JIPYruX IpU aHAIM3€ pPE3yJbTaToOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX Ha OIIHMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro 4eJoBeKa.

INPEIAMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ynbTaTthl ocBoeHHs mporpaMmmbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupuyeckue i y4eOHOTO TpenMera
«buonorus» HaydHblE 3HAHHUS, YMEHUS M CHOCOOBI JCHCTBUI MO OCBOEHHUIO,
UHTEPIpPETAllMd W TMpeoOpa3oBaHUIO 3HAHWM, BHUJBI JEATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX Y4EOHBIX
CUTyallusX, a TakKe B peaJbHbIX JKU3HCHHBIX CHUTYaIUsAX, CBSI3aHHBIX C
ouosorueii. B mporpamMmme mpeaMeTHbIE pe3yJbTaThl MPEACTaBICHBI MO TOJlaM
00yueHus.

[IpenmeTHbIE pe3yIbTaThl OCBOCHHS yueOHOro npeameta «buonorus» ¢ 10
KJlacce TOJKHBI OTPaKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHUM B CHCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHHS, O BKIAJe
POCCHUHCKUX M 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(byHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA VISl PEIICHUs )KU3HEHHBIX 3a7a4;



YMEHUE PaCKpbIBATh COAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSITHIA:
KW3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0OMEH BEIIECTB M MPEBpaIlCHUE
SHEPruu), roMeocTa3 (camoperyssiuus), YpPOBHEBas OpPraHU3ALMS KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE H3/aratb OHOJIOTMYECKHE TEOpUU (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAsI, LIEHTpajbHas JOrMa MOJEKYJSIpHOM Ouosioruu), 3axoHsl (I'.
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuyeHus (0 HEHTpax MHOToo0pasus u
IPOUCXOXKJEHUA KyJIbTypHbIX pacteHuid H. . BasunoBa), omnpenensarb
IPaHULIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIa/IETh METOJaMHU HAYYHOT'O NTO3HAHUA B OMOJIOTMH: HAOJI0IeHHE
Y ONKMCAHME KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OpPraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BbIJBMKEHUE TUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEX]y HCCJIEAyEMbIMU BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX
pe3yibTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KIETOK IMPOKAPUOT
U DYKapHoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTHU
IpoLIeCCOB: OOMEHA BEUIECTB U MPEBPALLEHUS SHEPTUH B KJIETKE, (POTOCUHTERA,
IUIACTHYECKOTO0 M IHEPreTHYecKOro oOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, HHIWBHUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U SBJIEHUM, JUIsl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KU3HU C LEIbI0 oOecriedeHus O€30MaCHOCTH CBOErO 3J0POBbS U 3/10POBbS
OKpY’KaIOIUX JIIOJEH, COOJIOJEHUST HOPM TIPaMOTHOrO TIOBEACHUS B
OKpY>Karolllel MpUpOIHON cpesie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTH)KEHU COBPEMEHHON OMOJOrMM U OMOTEXHOJOTMHM AJi1 paldOHAIBHOIO
IPUPOAOIIOIb30BAHUS;

YMEHHUE pelIaTh JJIEMEHTAPHbIE TE€HETUYECKHUE 3a/layd Ha MOHO- H
JTUTHOPUIHOE CKPEIMBAHKE, CLEIJIEHHOE HACIIEJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTMOPHIHOTO CKPELIMBAaHUS JIUIsl TPEICKa3aHus HACJIEJOBAHUS IPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIOJIHATH J1a00paTOpHbIE U MpaKTUYECKUE padOThl, COOIIOAATH
npaBuiia rpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKU OLIEHMBaTh M MHTEPIPETUPOBATH HH(OpMALUIO
OMOJIOTUYECKOTO COJIEpKaHUS, BKJIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3NMYHBIX HUCTOYHUKOB (CpeACTBA MAacCcOBOM HMH(POPMALMHM, HAYYHO-
NOMYJISIPHbIE MAaTE€pUaibl), ITHUECKHE aCHEKThl COBPEMEHHBIX MCCIIEIOBAHUN B
OHOJI0TUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO037aBaTh COOCTBEHHBIE NHCHBMEHHBIE M YCTHBIE COOOIICHMS,
0000mass Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCHOJIb30BaTh MOHATUWHBIN annapar OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOoro npeamera «buonorusy 6 11
KJlacce JOJIKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOI'O 3HAHUSA ECTECTBEHHBIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHbBI MUpa M HAYYHOTO MHUPOBO33PEHMS, O BKIAJE
pOCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKUHMOHAIBHOW FPAMOTHOCTH Y€JIOBEKA JIsl pELIEHUs dKU3HEHHBIX 3a/a4;



YMEHHE PaCKpBIBATh COJACP)KAHUE OMOJIOTHYECKHX TEPMHHOB M TOHSATHI:
BUJI, MOMyJsuusi, T€HOPOHJ, OHBOJIONUMS, JBIXKYLIME CWIbl (PaKTOPHI)
ABOJIIOIHH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB, BHJ1000pa3oBaHuUeE,
9KOJIOTHYECKUE (DaKTOPBI, IKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTHI, PEAYIIECHTHI,
LEMNU MUTaHUs, SKOJIOTUYeCcKas mupaMuaa, OuoreoreHo3, ouocdepa;

YMEHHE H3JlaraTh OWOJIOTUYECKHE TEOpPUH (DBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIOIUHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoacrsa K. M. bapa, yepenoBaHus riaBHbIX HalpaBiIeHUN U
nyted sBomtonnu A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnazackoro),
OTIPEAETISATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIJIETh METO/IaM1 HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOII0IeHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OPTraHU3AIMS U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa, BBIABM)KCHHE THIIOTE3bl,  BBHISBICHHE
3aBHCHMOCTH MEXJIy HMCCIEAYEMBbIMH BEITUYMHAMU, OOBSICHEHUE MOTYyUYECHHBIX
pE3yNIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX MOHITHUN, TEOPHU U 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJII HA OCHOBAHUU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYyIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHJOB, MOMYJSAIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOI€OlIEHO30B M 3KOCHCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEICTBEHHOU
WU3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCWCTBUSA SKOJIOTHYECKHX (DaKTOpOB Ha
OpraHM3Mbl, TIEPEHOCa BEIIeCTB M TIOTOKAa OSHEPrUM B HKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHUW B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEILIECTB U OMOT€OXMMUYECKUX IIUKIIOB B Ouocdepe;

yYMEHHE MPUMEHSTH MOJTYUYCHHBIC 3HAHUS U OOBICHEHUST OMOIOTHIECKIX
IIPOLIECCOB U SABJIEHUM, JUIsl IPUHATHS IPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KU3HU C LEJIbI0 oOecredeHus O€30MaCHOCTH CBOErO 3J0POBbS U 3/10POBbS
OKpYKAlOIIMX JIIOJCH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MpUpOIHON cpesie, MOHMMaHUEe HEOOXOAMMOCTH HCIIOIb30BaHUS
JNOCTHKEHUN COBPEMEHHOU ounonoruu U1 paLMOHAIBLHOIO
PUPOJIOTIONH30BAHMS,;

YMEHUE peIlaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3a/layd, COCTaBIATH
CXEMBI IIEpeHOoca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1[EMU MUTAHUS);

YMEHUE BBINOJIHATH J1a00paTOPHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiia rpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHUS, BKJIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpeICTBa MaccoBOM HHQOpMaIuH, HayYHO-
NOMyJISIpHbIE ~ MaTepHalibl), paccMaTpUBaTh TIJ00AJbHBIE SKOJOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS,
0000mass Ouonornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO UCTOJIb30BaTh MOHATUIHHBIN anmapaT OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHue KoaunuecTBO yacos
DJIeKTPOHHBIE (HH(PPOBHIE)
n/ pa3/ie/ioB U TeM Konrpouabnbie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
I NporpaMMel padoThI padoThI
bu6nuoreka [JOK
1 b
HOTIOTHA Kak mayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI B BIX i bubmuoreka [JOK
OpraHusanus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U g | bubmuoreka [JOK
CTPOEHUE KIIETKHU https://m.edsoo.ru/7f41¢292
4 KusaeneareapbHOCTE 6 but6mmoreka [{OK
KJIETKH https://m.edsoo.ru/7f41¢292
Pasmuoxxenue u
5 VHIUBHyaIbHOE 5 | bubmmnotexa LIOK
Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTaHU3MOB
HacnencrBeHHOCTH U
6 H3MEHYNBOCTH 8 1.5 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekuusi OpraHu3MoB. 3 bubnmnoreka [JOK
OCHOBEI OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
8 PesepBHOE Bpe
PBHOE BpeMA ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 4
YACOB I10 ITPOT'PAMME




11 KITACC

HauMmenoBaHnue KoaudecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbBIE)
pa3iesioB U TeM KoHnTpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpaMMbI padoThI padoThI
1 OBOIOIIMOHHAS 9 0 | bu6mmoreka [JOK
OHoIOrus https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U Bu6 10K
NOINOTEKA
2 PASBHTHE HHU3HH ? 0 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl 1
3 - 5 0 | bubmnoreka [IOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa 1
4 9KOJIOTHYECKHE 9 0 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6nuoreka [JOK
> Pesepsroe Bpews 2 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne KoimuecTBo yacos
DJIEeKTPOHHbBIE
m | Tema ypoxka KonTtposabHbie IIpakTH4eckune Aata L
Bcero U3y4eHust o0pa3oBaTeIbHbIE

/ paboThI paGoThI

. pecypcsbl
BBoaHBIN HHCTPYKTAX 1O
TEeXHHMKe 0€30MacHOCTH Ha
ypokax Ouonoruu. buonorus B
cucteme HayK.CBs3b Bubimorexa [IOK
Onosnoruu ¢ oOIECTBEHHBIMH, https://m.edsoo.ru/863e61
TEXHUYECKUMU U APYTUMU 1 0 0 22
€CTECTBEHHBIMU HayKaMH, https://m.edsoo.1u/863e63
bunocodueit, STUKOH, 2a
JCTETUKOM U npaBoM. Poib
ouonoruu B GopMUpOBAaHUU
COBPEMEHHOM KapTUHBI MUpA.
MeToabl TO3HAHUS KUBOM 1 0 0.5 bu6mmoreka [IOK
MIPUPOIbI (HAOII0ICHUE, https://m.edso0.ru/863e61
AKCIIEPUMEHT, ONHUCaHUE, 22
u3MepeHue, kiaccupukanus,
MOJICTTUPOBAHUE,
cTatucTuyeckas oopaboTka
naHHbIX). [IpakTuyeckas
pabota Ne 1 «Vcnonp3oBanue




paSJ'II/I‘-IHI)IX METOAOB HpI/I
I/I3y‘~IeHI/II/I 6I/IOJ'IOFI/I'-I€CKI/IX
00BEKTOBY

buonornyeckne CUCTEMEL,
MIPOLIECCHI U UX

n3ydeHne. JKuBbie CHCTEMBI
(OnocucTeMbl) KaK IpeaMET
n3ydeHus ouojyoruu. OTauane
KHUBBIX CHCTEM OT
HEOPraHWYECKOW IPUPO/IBI.
CpoiicTBa OMOCHCTEM U UX
paszHooOpasue. YpoBHU
OpraHu3alui OUOCUCTEM:
MOJIEKYJIIPHBIN, KIIETOYHBIH,
TKaHEBBIN, OPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBO,
3KOCUCTEMHBIN
(OMOTEOIICHOTUYECKHIA ),
OonocdepHbIi.

bu6mmoreka [JOK
https://m.edsoo.ru/863e65
64

XUMHYEeCKUH cOCTaB KIIETKH.
XUMUYeCKHE JIEMEHTHI:
MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThl. Bona n
MHHEpPAIbHBIE BEUIECTBA.
OyHKIMHU BOJBI U
MHHEPAIbHBIX BEIIECTB B
kierke. [lognep:xanue

bu6mmoreka [IOK
https://m.edsoo.ru/863e67
de




OCMOTHYECKOr0 OajaHca.

benku. CoctaB u cTpoeHue
0enKOB. AMUHOKHCIIOTHI —
MOHOMEPBI OEJIKOB.
Heszamenumsbie u 3aMeHUMBIE
AMUHOKHUCIIOTHI.
AMHWHOKHUCIIOTHBIN COCTaB.
YPpoBHU CTPYKTYpPBHI OEITKOBOI
MOJIEKYJIbI (TIepBUYHAS,
BTOpUYHAsI, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTYpa).
XHUMHUYECKHE CBOMCTBA
OenkoB. buonornueckue
GbyHKIIMHA OSTKOB.

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b
72

depMeHThI — OMOJIOTHYECKUE
karanuzaTopsl. CTpoeHue
(bepMeHTa: aKTUBHBIN LIEHTD,
cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. BuramMuHsbl.
OTnnunst GpepMEHTOB OT
HEOpPraHMYEeCKUX
katasnnzaropos.JlabopaTtopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha mpuMmepe
aMMJIa3bl WK KaTala3bl)»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b
72

YFJ'ICBOZIBE MOHOCaxapuabl

bu6mmoreka [IOK




(rmroxo3a, pubo3a u
Ne30Kcupr003a), Tucaxapuabl
(caxapo3sa, J1akTo3a) U
noJimcaxapuapl (Kpaxman,
[JIMKOT€H, LEJTI0N03a).
buonoruueckue ¢pyHKIUN
yIIeBOA0B. JIunuabt:
TPUTIULIEPUBI,
dbocomunuabl, CTepoOUIbl.
IMuapodunsHO-THAPODGOOHBIE
cBoricTBa. buosornueckue
GYHKIUH TUTTUIOB.
CpaBHEHHE yIIIEBOJOB,
OENKOB U JIMMUAO0B KaK
HMCTOYHUKOB YHEPTHH.

https://m.edso0.ru/863e68
70

Hyxneunossie kucnotsl: JIHK
u PHK. Hykneotuas! —
MOHOMEpPBI HYKJIIEMHOBBIX
kucinoT. CtpoeHue u GyHKIUU
JHK. Ctpoenue u ¢pyHKIUU
PHK. Buasr PHK. AT®:
CTpoeHHUE U (YHKIIHU.

bubmnoreka LJOK
https://m.edsoo.ru/863e6d
5c

Hcropust 1 MeTO bl U3yUEHUS
kietku. Knetounas Teopusi.
[{uTosorus — Hayka O KIJIETKE.
Knerounas Teopus — npumep
B3aUMOJICUCTBUS UIEU U

bubmuoreka [JOK
https://m.edsoo.ru/863e6e
88




CbaKTOB B HAYYHOM I1O3HAHUH.
MeTOI[I)I HU3YUYCHUA KIICTKH.

Kierka xak neaocTHas KUBas
cucrema. O01Me NprU3HAKU
KJIETOK: 3aMKHYyTasl Hapy>KHast

10 MeMOpaHa, mosekyJsl JJHK 0
Kak F'€HeTHYECKU anmnapar,
cUCcTeMa CHHTe3a Oenka.
11 | Crpoenune 3ykapuoTHYECKOM 0.5 bubmuoreka LIOK

kJ1eTKi. OCHOBHbBIE OTJIMYUS
paCTUTENIBHOM, )KUBOTHOM 1
rpuOHOIA
KyieTku. I loBepXHOCTHBIE
CTPYKTYPBI KJIETOK —
KJICTOYHAsI CTCHKA,
TJIMKOKAJTUKC, UX (DYHKITHH.
[Tnaszmaruueckas meMOpana,
e€ cBOMCTBA U (PYHKIIUH.
[{uromnna3zma u €€ opraHoH/IbI.
OnmHomemMOpaHHbBIC
opranouibl kietku: II1C,
annapar [ oJ1bJKH, JIM30COMBI.
[lomyaBTOHOMHBIE OPTaHOUIBI
KJIETKH: MUTOXOH/IPUH,
mactuabl. [Ipoucxoxnenue
MUTOXOHJPHH U IIIACTU.
Bunawl nnactum,.

https://m.edsoo.ru/863e6ff
0
https://m.edsoo.ru/863¢e71
6¢c




HemeMmOpanHbIe opraHou/ b1
KJIETKH: puOOCOMBI,
KJICTOYHBIN LIEHTP,
LEHTPUOJIN, PECHUYKH,
KryTuku. OyHKIMN
OpPraHOMJIOB KJIETKHU.
Bxumtouenus. Anpo —
PEryJIsATOPHBIN UEHTP KIETKU.
Crpoenue siapa: suepHas
000J104Ka, KapuoIia3Ma,
XPOMAaTHH, SAPBILIKO.
Xpomocomsl. JlabopaTropHas
pabota Ne 2 «M3yuenue
CTPOEHUS KJIIETOK PaCTEHUH,
KUBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIpenaparax
U MX ONHCAaHUE»

12

OOMeH BemecTB, WIn
MeTabomn3M. ACCUMUTISIUS
(TutacTryeckuii OOMeH) 1
JTUCCUMMUIISIUS
(9HEpreTUvecKuii OOMeH) —
JIB€ CTOPOHBI SIUTHOTO
mporecca metabonusma. Poib
3aKOHOB COXPAHCHUS BEIICCTB
Y DHEPTHH B MOHUMAHUH
MeTtabonusma. Tunel ooOMeHa

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e76
6¢c




BEIIECTB: aBTOTPO(DHBIN U
rerepoTpodHsbIii. Porb
(dhepMeHTOB B 0OMEHE BEIIECTB
Y TIPEBPAIICHUN YHEPTUH B
KJIETKE.

13

®dortocunTe3. CBeToBas 1
TeMHOBas (a3bl (HOTOCHHTE3A.
Peakuuu oTtocunTesa.
DddexTuBHOCTH
(dboTocuHTE3a. 3HaUCHNE
(dboTocuHTE3a I KU3HHA HA
3emsie. Biinsinue yciaoBuid
cpenbl Ha GOTOCUHTE3 U
CHIOCOOBI MOBBIIICHUS €T0
MPOIYKTUBHOCTH Y
KyJbTYPHBIX

pacTeHuil. XeMOCHHTE3.
XEMOCUHTE3UPYIOLINE
OaxTepuu. 3HaUeHHE
XEMOCHHTE3a /s )KU3HH Ha
3emuie.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7c¢
98

14

DHepreTrdeckuii 0OOMEH B
kinetke. Paciiemienue
BEIIECTB, BBIJICJIEHUE U
aKKyMyJIMPOBAaHUE YHEPTHUH B
KJIETKe. DTallbl
HHEPreTHYECKOro OOMEHa.

bu6mmoreka [IOK

https://m.edsoo.ru/863e7aa
e




I'mukonns. bpoxenue u ero
BUAbL. Kucnopognoe
OKHCJIEHUE, WIH KIIETOYHOE
neixague. OKHUCIUTEIBHOE
dhochopunupoBaHue.
OddexkTuBHOCTD
SHEPreTHYECKOro oOMeHa.

15

Knerounslit Uk, wiu
YKU3HEHHBIN [UKJI KJIETKH.
HNuTtepdaza u MuTo3.
[Ipoueccol, mpoTekaroume B
untepdaze. Permukanus —
peakIysi MaTPUIHOTO CHHTE3a
JAHK. Ctpoenue xpoMocoMm.
XPpOMOCOMHBIN HAOOp —
KapuoTui. JIUIUIOUIHBIA U
rarIONHbIM XPOMOCOMHBIE
HaOOpBL. XpOMaTHIBI.
[{uronoruyeckne OCHOBBI
Pa3MHOXEHUS U
WHJUBUTyaIbHOTO Pa3BUTHUS
Opranu3MoB./[ejIeHre KIIeTKU
— muto3. Craguu MuTO3a.
IIpoueccsl, poUCXOAsIIAE HA
Pa3HbIX CTAIUAX MUTO3A.
buonornueckuit cMbIci
MHUTO3a. ATIONTO3-
3anporpaMMHUpPOBAHHAS

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/863e7d
[




cMepTh. JJaboparopras padoTa
Ne 3 «HaGnronenue muto3a B
KJIETKaX KOHYHMKA KOpEeIKa
JyKa Ha TOTOBBIX
MUKpOTpenapaTax»

buocunTes 6enka. Peakius
MaTPUYHOTO CHHTE3A.
I'eHeTnueckas HHGOpPMAITHS |
JHK. Peanuzanus

bubmuorexa [JOK

16 . https://m.edso00.ru/863¢e79
reHeTndeckoi nudopmanuu B 6o
KJIeTKe. | eHeTU4eCcKuil Ko U T
ero cBorcTBa. TpaHckpunuus
— MarpuuHbii cunte3 PHK.
Tpancnsaus — 6uocuHTE3
Oenka. DTamnbl TPAHCISIITUH. bubnmoreka [JOK
17 | KoaupoBaHne aMHMHOKHCIIOT. https://m.edsoo.ru/863e79
Poue pubocom B OnocuHTE3€ 6e
Oenka.
18 | Hexnetounsie GopMbI KUIHH bubnuoreka [IOK

— BUpYCHI. VICTOpHS OTKPBITHS
Bupycos (/1. 1. IBanoBckwit).
Oco0eHHOCTH CTPOCHHUS U
KU3HEHHOTO LIMKJIa BUPYCOB.
bakrepuodaru. boneznn
pacTeHul, )KUBOTHBIX U
YeJIOBEKA, BbI3bIBACMbIE
BHpycamu. Bupyc

https://m.edsoo.ru/863e75
40




UMMYHOJEPUIIITA YeIOBEKa
(BHY) — Bo30yauTens
CIT1[Ia. O6paTHas
TPAaHCKPHIILIUS, peBEpTa3a u
uHrerpasa. [Ipodunaktuka
pacrpocTpaHeHHsT BUPYCHBIX
3a00JIeBaHUM.

DopMbI pa3MHOKEHHUS
opranu3MoB. @opmsl
Pa3MHOKEHHNS OPTaHU3MOB:
Oecrosoe u mojioBoe. Buast
0€ecI0JI0ro pa3sMHOKEHHUS:
JICTICHUE HA/IBOE, TOYKOBAHUE
OJIHO- 1 MHOTOKJIETOYHBIX,

bu6mmoreka [IOK
https://m.edsoo.ru/863e81

19 | cnopooGpa3oBanue, b6
BEreTaTUBHOE Pa3MHOKEHHE. https://m.edsoo.ru/863e83
HckyccTBeHHOE le
KIIOHUPOBAHHE OPTaHU3MOB,
€ro 3HauYeHue s
cenekuuu.llonosoe
Pa3MHOXKEHHUE, €ro OTIIMYHUS OT
6ecrooro.
20 Meiios. Meiio3. Ctaguu bu6mmoreka [IOK

Meiio3a. [Iponecchl,
MIPOUCXOASIINE HA CTAUSAX
Meiio3a. IloBeaenne
XpPOMOCOM B MEHO3€.

https://m.edsoo.ru/863e7{4
a




Kpoccunrosep.
buonornyeckuii CMbBICI U
3HaueHue Meio3a.

21

OOpazoBaHue 1 pa3BUTHE
II0JIOBBIX KJIETOK.
l'amerorenes — npouecc
00pa30BaHMsI MOJOBBIX KIETOK
y ’KUBOTHBIX. [Ios0BBIE
KeJle3bl: CECMEHHUKH U
suaHuku. OOpa3oBaHue U
pa3BUTHE TIOJIOBBIX KJIETOK —
raMmer (CrepMaTo30Hu/I,
SIMIIEKIIETKA) — CIIEPMATOT€HE3
1 oBoreHe3. OCOOEHHOCTH
CTPOCHUS ANIEKIIETOK U
CHEpPMaTO30UI0B.
OmnoioTBOpeHHME.
ITaprenorenes. JlaboparopHas
paborta Ne 4 «M3yuenune
CTPOEHMSI NTOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e81
b6

22

WupuBuayanbHOE pa3BUTHE
(oHTOTEHE3). DMOPUOHATIEHOE
paszBuTHe (AMOpHOTEHE3).
Dranbl SMOPUOHATIEHOTO
pa3BUTHS y TIO3BOHOYHBIX
KUBOTHBIX: pOOJICHUE,

bu6mmoreka [IOK

https://m.edsoo.ru/863e84
36




racTPyJISALUs, OpraHOTeHE3.
[TocTambpuoHaNIBHOE
pazButue. Tumsl
MOCTAIMOPHUOHAJILHOTO
pasBUTHS: MIPSIMOE, HENPSAMOE
(mmunHOYHOE). Briusnue
Cpezbl Ha pa3BUTHE
OpraHu3MOB, (PaKTOPHI,
CIOCOOHBIE BBI3HIBATh
BpOXIEHHBIE ypoacTBa.PocT u
pa3BUTHE PACTCHUM.
OHTOreHe3 1IBETKOBOTO
pacTeHus: CTpPOSHHE CEMEHH,
CTaJMH Pa3BUTHUS.

23

I'eneTrnka — Hayka o
HacJICICTBEHHOCTH U
u3MeHuuBocTH. [Ipeamer u
3a1auu reHeTuku. Mcropus
pa3BUTHS TEHETUKH. Posib
[IUTOJIOTUHU ¥ SMOPUOJIOTHHU B
CTaHOBJICHUU T'€HETHKHU.
Bxuan poccuiickux u
3apyOeKHBIX YIEHBIX B
pa3BUTHE TEHETUKU. MeTo bl
TCHETUKHU
(ruOpUI0IOTUYECKUA,
IATOTEHETUYCCKHUM,
MOJIEKYJISIPHO-T€HETHYECKUI ).

but6mmoreka [IOK

https://m.edsoo.ru/863e86f
2




OcCHOBHEBIE TeHETHIECKHE
noHsaTHA. I eHeTnueckas
CHUMBOJIMKA, UCTIOJIb3yeMas B
CcXeMax CKpEIMBaHMM.

24

3aKOHOMEPHOCTHU
HACJICIOBaHMSI IPU3HAKOB,

ycraHoBieHHbIE ['. Mennenem.

MonorubpumHoe
CKpeniuBaHue. 3aKoH
eaMHO00pa3usi THOPUIOB
nepBoro noxkosieHus. [Ipasuiio
JOMUHUPOBaHUA. 3aKOH
pacIerICHHsI PU3HAKOB.
['unoTe3a 4UCTOTHI TaMeT.
[TonHoe n HenonHOE
JOMHUHHPOBAHHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/863e88
78

25

JluruOpuHOE CKpeIrBaHue.
3aK0oH HE3aBHCUMOI'O
HaCJIEI0BaHMS TIPU3HAKOB.
[{uToreHeTHUECKHUE OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHUS.
AHanu3upyloiiee
CKpeIllMBaHuUE.
Hcnons3oBanne
aHAIIM3UPYIOIIETO
CKpEITUBaHUS JIJIS
OTIpeIeTICHNs TEHOTHIIA

bu6mmoreka [IOK

https://m.edsoo.ru/863e89
ad




0coomu.

26

CueruieHHOE Hacle10BaHue
npu3HakoB. Pabora T.
MopraHna 1o CleTUICHHOMY
HACJIEJOBAaHUIO T'€HOB.
Hapymenue cuenyienus reHoB
B pe3yJibTaTe

KpOCCHHIOBepa. XpoMOCOMHast
TEOpUsl HACJIEICTBEHHOCTH.
I'enetnueckue
kaptel.JlaboparopHas pabota
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUAHOTO U
JUTHOPUTHOTO CKPEUTUBAHUS
y 1p030(HITbl HAa TOTOBBIX
MUKpOTIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8c¢
60

27

I'enetuka nomna.
HacnenoBanue npusHakos,
CLIETIJICHHBIX C MTOJIOM.
XPpOMOCOMHOE OIpeJIeIeHNE
noja. AyTocoMbl U NOJIOBbIE
XpOMOCOMBI. ['oMorameTHsle 1
reTeporaMeTHbIe OpraHU3Mbl.
HacnenoBanue nmpu3HaKkos,
CLICTUIEHHBIX C I10JIOM.

bubmnoreka [JOK
https://m.edsoo.ru/863e8¢
60

28

M3menunBocth. Buasl
N3MEHYUBOCTH:

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8ef




HEHACJIeJICTBEHHAsI U
HacjeAcTBeHHas. Posb cpensl
B HEHACJIEACTBEHHOU
M3MEHYUBOCTH.
XapakTepucTuka
MOIU(PUKAITIOHHOM
U3MEHYUBOCTH.
Bapuanuonssliii pan u
BapualMoHHas kpusas. Hopma
peakuuy IprU3HaKa.
KonuuectBeHHnsle u
KaueCTBEHHbBIC IPU3HAKU U UX
HOopMa peaknuu. CBolicTBa
MOJIU(PHUKAITIOHHON
n3MeHunBoctu.JlaboparopHas
pabota Ne 6. 3yuenue
MOTU(UKAITTOHHON
MU3MEHYMBOCTH, IOCTPOEHUE
BapHAIOHHOTO psija U
BAPUALIMOHHON KPUBOI»

(@]

29

Hacnencrsennas
H3MEHUYUBOCTD.
HacnencrBennas, nim
FeHOTHIINYCCKAs,
H3MCHUYUBOCTD.
KombOunaTuBHas
W3MEHYMBOCTh. Meiio3 u
MOJIOBOM MPOIIECC — OCHOBA

0.5

bubmuorexka [JOK
https://m.edsoo.ru/863e8ef
e




KOMOHMHATUBHON
W3MEHYMUBOCTH. MyTallmoOHHAast
H3MEHYMBOCTb.
Knaccudukanus myranuid:
TE€HHbIE, XPOMOCOMHBIE,
resoMunle. YacToTra u
MPUYUHBI MyTallUM.
MyTarennsie (hakTOphl. 3aKOH
TOMOJIOTUYECKUX PSAOB B
HacJIeICTBEHHOH
n3menunBoctu H. U.
Basunosa. Bresiiepnas
HACJIeICTBEHHOCTh U
M3MeH4YnBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTalud y 1po30(huisl Ha
FOTOBBIX MUKpOIIPENapaTax»»

bu6mmoreka [JOK
30 I'eneTnka denoBeka https://m.edsoo.ru/863e8d
78
O06001IeHME TI0 TEME
31 «HacnenctBeHHOCTD U
W3MEHYHBOCTHh OPTaHU3MOBY»
C bubmnoreka LIOK
€JICKIIMA KaK HayKa U
32 https://m.edso0o0.ru/863e92
poriecc
14
33 MeTtoabl U TOCTHKECHUSA bu6mmoreka [JOK

https://m.eds00.ru/863¢92




CEJIEKIIMU PACTEHHUI 1
JKHUBOTHEBIX

14

buotexHonorus kak orpacib
IIPOU3BOJICTBA

34

bu6mmoreka [JOK
https://m.edsoo.ru/863e93
36

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KITACC

Ne KosmuecTBo yacos
DJIEeKTPOHHBIE
Hara uupposbie
n | Tema ypoka KonTpoabHbie IIpakTu4yeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
/ paGoThI paGoThI
. pecypcsl
N bubmuorexa [JOK
DBOJIOIUS U METOIBI €€
1 0 0 https://m.edsoo.ru/863ea20
U3y4YEeHUs .
HcTopus pa3BuTus 1 0 0 bubmuoreka [IOK

MpeICTaBICHUN 00
sBosmrormu. IIpennoceuiku
BO3HUKHOBEHUS
ABOJIFOLIMOHHON TEOPHH.
DBOJIIOIIMOHHAS TEOPUS U €&
MECTO B OMOJIOTHHU.
BnusiHue 3BONIOIMOHHON
TEOPHUH Ha PA3BUTHE
OMOJIOTUM U IPYTUX HAYK.
CBuIEeTENBCTBA SBOIOIHH.
[TanieoHTONOTMYECKHE:
MOCIIEI0BATEIHHOCTh
TIOSIBJICHUST BUJIOB B
MaJI€OHTOJIOTHIECKON
JICTOTUCH, TIEPEXOAHbBIE

bopMBI.
buoreorpaguueckue:

https://m.edso00.ru/863e957
0




CXOJZICTBO U paznnuue payH
U QJIOp MaTEpPUKOB U
OCTPOBOB.
OMOpHOIOrHYECKHUE:
CXOZCTBA U PA3IHYUL
HMOPHOHOB Pa3HBIX BUIOB
MIO3BOHOYHBIX.
CpaBHUTEBHO-
AHATOMUYECKHE:
TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE,
pYJMMEHTApHBIE OPTaHbl,
aTaBU3Mbl. MoJleKyIsIpHO-
OMOXHMHUYECKUE: CXOJICTBO
MEXaHU3MOB
HaCJIECTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX
IyTel y BCEX OPTaHU3MOB.
OBoronMoHHas Teopus Y.
Hapsuna. IIpennoceuiku
BO3HUKHOBEHUS
JapBUHU3Ma. J[BHKyIme
CHJIBI 3BOJIIOLIUHU BUOB 110
JapBuHy (M30bITOYHOE
pa3MHOKEHUE Ipu
OTpaHMYEHHOCTHU PECYPCOB,
HeonpeaenEHHas
W3MEHYHMBOCTDH, O0pb0a 3a




CyIIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Bbu6mmoreka [JOK
MukposBoronus. 0 https://m.edsoo.ru/863e9cl
e
[Tonynsiuust Kak
dIIEMEHTapHas eINHHIIA
BHJIa U 5BOJIFOIINH. bu6mmoreka [IOK
JlaGoparopHas padora Ne 1 0.5 https://m.edsoo0.ru/863¢99¢
«CpaBHeHHE BHJIOB 11O 6
MOP(HOIOTHYECKOMY
KPUTEPUIO»
JIBrOKyIIIME CUIIBI
(amemeHTapHbIE (PAKTOPHI)
3BOMIONHH. JIBIOKYyIIIHE
cuIibl ((aKTOpHI) SBOJIOLUHT
BHJOB B IPUPOJIE. bu6mmoreka [{OK
MyTanuoHHbIN IPOLECC U 0 https://m.edsoo.ru/863e9da
KOMOWHATHBHAS 4
U3MEHUYUBOCTb.
[TomynsiIOHHBIEC BOJHBI U
npeiid renos. M3omnsnus u
MUTpaIus.
EctectBeHHbII 0TOOD U €ro bubnuoreka [IOK
dopmbl. DOpMBI 0 https://m.edsoo.ru/863e9ed
€CTECTBEHHOT0 0TOOpa. 0
Pe3ynbTaThl 3BOIIOLINAHN: 0.5 bubmuoreka [JOK




MIPUCIIOCOOJIEHHOCTD
OpPTaHHU3MOB H
BHJ1000pa30BaHKE.
JlabopaTtopHnas pabota Ne 2
«Onucanue
MIPUCIIOCOOIEHHOCTH
opraHusMa u €€
OTHOCHUTEIILHOTO
XapakTepa»

https://m.edsoo.ru/863e9fd

Hanpasnenus u mytu
MaKpO3BOJIIOLUU

bu6mmoreka [IOK

https://m.eds00.1ru/863e9¢cl
e

HeobpaTumocTs 3BOIIONINAN

10

Hcropus xu3Hu Ha 3emiie U
METO/TbI €€ U3y4eHUs

11

['unore3sl MPOUCXOXKICHUS
JKA3HU Ha 3emiie

bu6mmoreka [{JOK

https://m.edsoo.ru/863ea5a
6

12

PazButue xxu3Hu Ha 3emiie
0 3paM U TIEPHOJIaM.
PazButue xxu3Hu Ha 3emiie
0 3paM U TIEPHOJIaM.
Karapxeii. Apxeiickas u
IIPOTEPO30ICKast IPHI.
[Taneo3oiickast 3pa u €€
MIePHOJIbI: KEeMOPUHCKHIH,
OPJIOBUKCKUH,

bu6mmorexa [JOK
https://m.edsoo.ru/863eabb

€




CUTyPUICKUH, J€BOHCKHUH,
KAMEHHOYT OJIbHBIN,
nepMckuii. Me3030iickast 3pa
U €€ IepHo/Ibl: TPUACOBBIN,
FOPCKUI, MEJIOBOM.
Kaiino3zorickas spa u eé
MEePHO/Ibl: TAJIEOTr€HOBBIM,
HEOT'CHOBBIH,
AQHTPOIIOT'€HOBBIM.

13

OcHOBHBIE 3TaIbI BOIIOLUU
PacTUTEIBHOTO U
KUBOTHOT'O

Mupa. XapakTEepUCTHKA
KJIMMaTa U Fe0JI0rM4eCKUX
nporneccoB. OCHOBHBIE
3Talbl 3BOJOLUN
pPacTUTEIBHOTO U
KUBOTHOT'O MUDA.
Apomop(}o3bl y pacTeHUl U
*KUBOTHBIX. [TosiBEHNE,
pacuBET U BEIMUPaHUE
IPyII KUBBIX OPraHU3MOB.
[Tpaktuueckas padora Ne 1
«3ydyeHue uckonaeMbIx
OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKIIMSIX)

0.5

bu6mmoreka [{JOK

https://m.edsoo.ru/863ea8b
c

14

CoBpeMeHHas cuctema

bu6mmoreka [JOK




OpPTaHHYECKOTO MHPA.
OcHOBHBIE
CUCTEeMAaTHYECKUE TPYIIITHI
OpPTaHHU3MOB.

https://m.edsoo.ru/863ea48

€

15

JIBrOKyIIIME CUIIBI
(paxTopsl) aHTpOMHIOreHE3a

bu6mmoreka [JOK
https://m.edsoo.ru/863ead4
4

16

OBOIIOIMS YeTI0BEKa
(aHTpOMOreHes).
AHTpPOIIOJIOTUS KaK HayKa.
Passurtue npeacrasieHuii o
IIPOMCXOXKICHUHU YEJIOBEKA.
Meroas! nu3yuyenus
aHTponoreHe3a. CxoacTsa u
pasinyus 4eloBeKa u
KUBOTHBIX.
CucremaTtnueckoe
II0JIOKEHUE YEIIOBEKA.

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2
c

17

OCHOBHbIE CTaIM1 U BETBU
HBOJIIOLIMY YEJIOBEKA:
aBCTPAJIONUTEKH, UenoBek
yMenblid, YenoBek
npsMoxoasumi, Yenosek
HEeaHAepTalbCcKuid, YenoBek
pasymHbIil. Haxonku
HCKOTIA€MBIX OCTaTKOB,
BpEMsl CYIIECTBOBAHUS,




00J1aCTh pacpoCTpaHEeHUS,
00BEM IrOJIOBHOTO MO3ra,
00pa3 XU3HH, OPYIUS.

18

Yenoseueckue pacsl U
NPUPOAHBIC aTaNTaIlN
yesioBeka.OCHOBHbBIE
0oJbIIKE PACHL:

€BpOIeOH THAS
(eBpasuiickast), HErpo-
aBCTpaAJIONIHAsS
(9KBaTOpHANIBbHAS),
MOHTI'0JIOU/IHAs (a3MaTCKO-
amepukaHckas). YepTsl
IpUCTIOCOOTIEHHOCTH
MpeacTaBUTENEH
4eJI0BEYECKUX pac K
YCJIOBUSM CYLIECTBOBAHMS.
EnuHCTBO YenoBeyeckux
pac. Kpurtuka pacusma.

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea
2

19

O00011IeHME 110 TEME
«Bo3HuKHOBEHNE U
pa3BUTHE )KU3HU Ha 3eMIIe»

20

DKOJIOTHUS KaK HayKa.

21

Cpenpl oOuTanus u
9KOJIOTUYECKUE (PaKTOPHI

bu6mmorexa [JOK
https://m.edsoo.ru/863eafe
c

22

AObunoTtndeckue HakTophl.

0.5

bu6mmoreka [JOK




JlabGopaTopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PAaCTCHHUH U3
Pa3HBIX MECT OOUTAHHSY.
JlaGopaTopHnas pabota Ne 4.
«BrmstHIE cBETa HA pOCT U
pa3BUTHE YEPEHKOB
KoJieyca»

https://m.eds00.1ru/863eb10
e

23

buoTtnueckue hakTopbl

bu6mmoreka [JOK
https://m.edsoo.ru/863eb34
8

24

DKOJIOTHUECKHUE
XapaKTEPUCTUKHU
nonyJsiuuu. [Ipakruueckas
pabota Ne 2 «Iloacuér
MJIOTHOCTHU MOMYJISIUN
Pa3HBIX BUIOB PACTCHUN»

0.5

25

Coo0b1ecTBa OpraHu3MoB
— Ouoneno3. CTpyKTypbl
OHolLICHO3a: BUAOBAS,
IPOCTPaHCTBEHHAS,
Tpoduyeckas (THIeBas).
Bunpi-nomunanTel. CBs34 B
OuoueHo3se.

bu6mmoreka [IOK

https://m.edso0.1ru/863eb46
a

26

DKOJIOTHYECKUE CUCTEMBI
(9KOCHCTEMBI)

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46
a




OCHOBHBIE ITOKa3aTeIn

SKOCHUCTEMEL. bu6mmoreka [JOK
27 DKOJIOTMYECKUE TUPAMUJIBI. 1 0 https://m.edsoo0.ru/863eb5f
CBolicTBa YKOCHCTEM. a
Cykueccus
28 [IpupoaHbie S5KOCUCTEMBI 1 0
79 AHTpOIIOT€HHbIE 1 0
9KOCHUCTEMBI
bu6mmoreka [JOK
b — 17100
30 Hochepa — riodankHas 1 0 https://m.edsoo.ru/863ebb5
IKOCHCTEMA 3eMJTU .
bu6mmoreka [JOK
3aKOHOMEPHOCTH
31 1 0 https://m.edsoo.ru/863ebd1
CyIIecTBOBaHUS OMoChepbl 6
1 YenoseuecTBO B Oocdepe { 0
3emiu
CocyliecTBOBaHHE bubmmorexa LIOK
33 y 1 0 https://m.edsoo.ru/863ebal
MIPUPOJIBI U YSITOBEUECTBA .
O0001eHne TEMBI
34 «CoobmiecTBa u 1 0
9KOJIOTHYCCKHUE CUCTEMbBD»
OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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