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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOJIOTHH, €€ 3HAYEHUH B MTO3HAHUH KUBOM MPUPOJbI U 00eCreYeHnn
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUs OOYyYAIOMIMXCS CpeCTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YalOIIMXCSA MO OCBOCHUIO COJEPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBAaHMIA YEIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHHM Y4eOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KHU3HU U TpaKTHUecKol aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«DBOJTIOIHUS KUBOH TPUPOIBI», « IKOCHCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh OTH 3HAHMS JJIS TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKaIlMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHWM 3HAHWUW W OIbITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHUSI K HEH, COOJTIOICHHS ATHUCCKHIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero odpazoBanusi yueOHbIil npeameT «buomorusy,
M3yJaeMbIii Ha 0230BOM YPOBHE, SBJISIETCS 00S3aTEIbHBIM yU4€OHBIM TIPEIMETOM.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTOobl MO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPATBHBIX BeElIECTB B KkieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCNTKOBOW MOJEKynbl (TEpBUYHAS, BTOPUYHAS, TpPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOIEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruspooOHble cBoiicTBa. buonornueckue QyHkuun gunuaoB. CpaBHEHUE
YIJ€BOJIOB, OEIKOB U JIUIMHUI0B KaK HCTOUHUKOB YHEPTHUH.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIINH.

[{uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM W Tactuia. Bunel miactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsbl:  «PacnpeneneHue XUMHUYECKHX DJIEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHue momnexyibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIIAIMS (TUTACTHYECKU OOMEH) 1
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTU Y KYyJIbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenue m ero Buabpl. KucimopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHJIBIL.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosoBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIMYUS OT OECTOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSUYHUKUA. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX JKHBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HernpsMoe pa3BUTHEY, «l aMeTOTeHe3 y MIICKOMUTAIOMMNX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIukanus «JlejJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOoIbl TEHETHUKH (THOPHIOIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHoruOpuiHOe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKkHe  OCHOBBI  JUTHOPUIHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

ObopynoBanue: MoJenu-anuIMKaM  «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMM PACTEHMM M JKMBOTHBIX. OLEeHKa »Kcrephepa. BIM3KOpOaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTHIKEHMs CEINEeKUUU pacTeHUM, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHWE BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl NPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHKe», « KoHCTpynpoBaHue u NEPEHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIHH PAcTeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPHHU. OBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTHU PECYpPCOB, HEOMNpeeiEHHass U3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallOHHbIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtonUU. [Ipumepsr
MPUCIIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0A AN T H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOTUYECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxieHue OT HecleuuanTu3upoBaHHbIX TpenkoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe opraHnYecKoro Mupa Ha 3emiiey, «3apoabITn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koyuiekius «DOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpeACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THMOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
HBOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMOIMK. HauaabHbIe 3Tarnbl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas 3pa u €€ mepuoabl: KEeMOPUUCKUI,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amMepuKkaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpEICTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMaJCOHTOJIOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WJIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yuenne uckonaemMpIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBUE HSKOJOTUYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjsaund. OCHOBHBIE IOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEUIECTB M MOTOK 3HEPTUU B SIKOCHCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaktop ycroilunBocTH 3KocucteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobOmEecTBay, Komiekun «buomenos», «Bpenurenn BaxkHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeaMeTa «bruonaorus» AOCTUTaroTCsS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickonn depepanuu, MpUposie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amure OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHUE, COOJIIOJIEHHE TUICMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWJI HHIWBHAYATbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam npodhecCuoHaNbHOU IEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBHOTO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed Hux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYpPbl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKaloleM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypcHbie  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWOJOTHYCCKUX 3HAHMK B MEISAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTrpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U MPOEKTHOM ESITENIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETALMH, MNPEeoOpa30BaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHbIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B MHTepHeTre), aHaIM3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIUKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmaimu (cxeMbl, rpaduku, AUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HU, aKTHBHO yJaCcTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JManora Wil JUCKYCCUn);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOTO 4JIeHa KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOr0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JINYHBIX NMPEANOUYTEHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alis KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHWI, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH U 3aKOHOB, yMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpAIICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM 1  PalMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(pOpMalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEPEHOCa
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHUH JIJIS1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  rJ00adbHbIE  SKOJOTMYECKUE  TPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue pa3jaesioB
n/m H TeM NPOrpamMmbl Kouun4yecTBo yacos

Kontpoabubie IIpakTnueckue

Bcero
' padoThI padoThI

buonorus xak Hayka 2

JKuBrle cucTeMBI U UX

OpraHu3aIus .
XUMHYECKHH COCTaB U 8 1
CTPOCHHE KIICTKH

JKu3HenessTeIbHOCTh KICTKH 6
Pasmuoxenne n

MHAUBHUAYaJIbHOE pa3BUTHE ) 1
OpPTaHU3MOB

HacnencrseHHOCTE U 8
U3MEHYUBOCTH OPTaHU3MOB

Cenexus OpraHu3MOB. 3 1
OCHOBBI OMOTEXHOIOTHI

Pe3epBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypchl
0.5 https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K105N9Q
1 https://m.edsoo.ru/A614J7H5H
https://m.edsoo.ru/W4T1H4X1L
1 https://m.edsoo.ru/BOM3D1Q40
15 https://m.edso0.ru/K4Q4P3Z3Y
https://m.eds00.ru/G8F5Q0R3K
https://m.edsoo.ru/D40108L0S
34 3 4


https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJIACC

JIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM
n/n Konun4yecTBo yacoB  oOpa3oBaTelibHbIE
NMPorpamMmbl
pecypchbl
Ko II
Beero HTPOJIbHbIE paKTHYeCKHe
padoThI padoThI

)

BOMOHHORHAA 9 1 1 https://m.edsoo.ru/R6GOTOB2H
ouoJsorus
BosaukHOBeHUE 1
pa3BUTHE )KM3HU HA 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
Oprauuns

PTaHHEMEL 5 1 1 https://m.edsoo.ru/QOF7W3Q4C
OKpY>Karolas cpesa
CooOmiecTBa 1
SKOJIOTHUECKHE 9 1 https://m.edso00.ru/Z3D90Q3V0S
CUCTEMEI
Pe3epBHOE Bpems 2 https://m.edso0.ru/POD3V1J6C

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5


https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KonTposabubie

Bcero
padoThbI

buonorus B cucreme HayK

MerTo/1bl TO3HAHUS KUBOM
npuposl. [IpakTuueckas
pabora Ne 1
«Mcnonp3oBanue
pa3IMYHBIX METO/OB MPU
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY

buonorunueckue CUCTCMBI,
MMPOLECChI U UX U3YUYCHUC

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CocTaB u ctpoeHne
OeJIKOB

DepMeHTBI —
OHMOJIOTHYECKHe
KaTaan3aTophl.
JlabopaTtopHnas padota Ne 1

KoaudecTBO 9acoB

IIpakTn4yeckue
padoTbI

Jlara
U3ydeHusl

0.5

0.5

DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/L3N5X6G2Y

https://m.edso0.ru/J3G9X4D7E

https://m.edsoo.ru/P6 ABW5C2X

https://m.edsoo.ru/H9K8A6CIOF

https://m.edso0.ru/Q6J215K1J

https://m.eds00.ru/P8Q204TOF



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F

10

11

12

13
14

15

«M3ydeHne KaTaIuTH4EeCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WIn
KaTaJsasbl)»

Yrnesoawl. JInnuasl

HyxnenHoBbIE KMCIIOTBHI.
ATO

I/ICTOpI/IH 1 MCTOBI
HU3YUCHUS KIICTKU.
Knerounas TCOPHA

Kierka kak uenoctaas
JKHBas1 CUCTEMaA

CrpoeHnue 3ykapuoTHYeCKOn
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHHUSI KJIIETOK PACTEHHH,
KUBOTHBIX, TPUOOB 1
OaKTepHii MoJ i MUKPOCKOIIOM
Ha FOTOBBIX
MHUKpOIpernaparax 1 ux
OTHCaHHE»

OO0OMeH BelIeCTB WA
MeTa00IN3M

dorocunaTe3. XeMOCHUHTES
DHepreTudeckuii o0OMeH

JKu3HeHHBINH MK KIETKH.
Jenenue kaeTku. MuTos.
JlaGopaTtopnast pabota Ne 3

0.5

0.5

https://m.edso00.ru/Q8Y8G5J1B

https://m.edsoo.ru/M1Q8NOY5C

https://m.edsoo.ru/AOPOE1L6Q

https://m.edsoo.ru/I8B9Y9Z1N

https://m.edsoo.ru/U5C3M3A10

https://m.edsoo.ru/W3W7F8M9B

https://m.edsoo.ru/E1Z2R009B
https://m.edsoo.ru/H3D3Y6V0OH

https://m.edsoo.ru/EQX7D6P5C



https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C

16

17

18

19

20

21

22

23

24

«Habmronenne MuTos3a B
KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

Tpaucasus — OUOCHHTE3
Oenka

Hexnetounsie ¢popMsl
YKU3HU — BUPYCHI

DopMBI Pa3MHOKEHUS
OpraHu3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIETOK.
Onno10TBOpPEHHE.
JlaGopatopHas pabota Ne 4
«M3ydyenue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»»

I/IHI[I/IBI/II[yaJ'IBHOC pPa3sBUTHUC
OpTraHnU3MOB

['eneTnka — Hayka o
HACJICJICTBEHHOCTH H
U3MEHYUBOCTH
3aKOHOMEPHOCTH
HaCJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe

0.5

https://m.edsoo.ru/E3R813D8J

https://m.edsoo.ru/E5STON8W9H

https://m.edsoo.ru/J3B9G7A8B

https://m.edsoo.ru/P7E0V8V0S

https://m.edsoo.ru/V0S8G3A6W

https://m.edsoo.ru/B5G7Q9N3B

https://m.edsoo.ru/A8S8W9F2F

https://m.edsoo.ru/E2A4C4G5I

https://m.edso0.ru/X0T3G9D4X



https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X

25

26

27

28

29

CKpELIUBaHUE

Jurndpumnoe
CKpelIuBaHue. 3aKOH
HE3aBHCHUMOI0
HACJICJIOBAHMSI IPU3HAKOB

CueruieHHOE Haciel0BaHNue
npu3HakoB. JIabopaTopHas
pabota Ne 5 «3yuenue
pe3yJIbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpELIMBaHUS Y JPO30(HIIbI
Ha FOTOBBIX
MUKpOIpernaparax»

I'eneruka noia.
HacnenoBanue npusHakos,
CLEMJIEHHBIX C MOJIOM

M3MeHYMBOCTb.
Henacnencrsennas
MU3MEHYUBOCTb.
JlaGopaTtopnast pabota No 6.
N3yuyenue
MOIU(DUKAITHOHHOM
WU3MEHUYUBOCTH, TIOCTPOEHUE
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOII»
HacnenctBennas

U3MEHYUBOCTb.
JlaGopatopHnas pabora Ne 7.

0.5

0.5

0.5

https://m.edsoo.ru/USM0QO0T6M

https://m.edsoo.ru/B3F9A3Y 7K

https://m.edsoo.ru/F6T4C9V1Z

https://m.eds00.ru/SOLOX1U5X

https://m.edso0.ru/X008Q8M6C



https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C

«AHanu3 MyTauui y
JPp030(HIIbl HAa TOTOBBIX
MHKpOIpenaparax»

30 TI'eHeruka yejoBeKa 1

Pe3epBHBIii ypOK.

31 O00011EeHME 110 TEME 1
«HacnencTBeHHOCTE U

HN3MCHYUBOCTb OPTraHHU3MOB»

CeJ’IeKHI/IH KaK HayKa U

32 1
npoliecc
MeTozbl U JOCTUKEHUS

33 cenekuMu pacTeHHUIA U 1
’KUBOTHBIX

34 buotexHosorus kak orpacib 1

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://m.edsoo.ru/K9JOM1Y4N

https://m.edsoo.ru/H2D5H9X4W

https://m.edsoo.ru/W9F9POH3Y

https://m.edso0.ru/D2L0Y6L3S

https://m.edsoo.ru/Y9Q2W2uU4V

4


https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KJIACC

Ne T
o/ eMa ypoka
K
Beero OHTPOJIbLHbIE
padoThI

DBOIIIOHUS U METOMBI €6
W3Y4YCHUS

Hcropus pasButus
IpeJCTaBIeHUN 00
IBOJIIOLIMH

MukposBonronus

ITonyAuus kak
JJIeMEHTapHasi €IUHUIA
BUJIA ¥ SBOJIOIUH.
JlabopaTtopHas padota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPHIO»

JIBrKyIye Cuibl
(anemeHTapHbIe (HaKTOPHI)
IBOJIIOLIMU

EctectBenHsIi 0TOOp 1 €ro
¢bopmbl

Pe3ynbTaThl 3BONMIOLNN:

DJIeKTPOHHbIE
Hara uudgposbie
KoimnuecTBo 4yacoB  u3yuyeHusi oOpa3oBaTeibHbIE
pecypchl
IIpakTuyeckue
padoThI
1 https://m.edsoo.ru/T1LA2H004W
1 https://m.edsoo.ru/K4X7N1R3K
1 https://m.edsoo.ru/D2U6E3BOY
1 0.5 https://m.edsoo.ru/O9U2M5L5H
1 https://m.edsoo.ru/R9B8I6ASL
1 https://m.edsoo.ru/H2R2B9K4P
1 0.5 https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

10

11

12

13

14

15

MPUCTIOCOOTICHHOCTD
OpPTraHu3MOB U
BUI000pa30BaHue.
JlabopaTopHas paborta Ne 2
«Onucanue
PUCTIOCOOJICHHOCTH
opraHusma u eé€
OTHOCHUTEIIEHOTO XapaKTepay

HaHpaBJ’IeHI/Iﬂ " OIyTH
MaKpO3BOJOIOUHA

HeoOpatumocTs 3BOIIONNN 1

HcTopus xu3HU Ha 3emiie U
METO/IbI €€ U3yYEHUS

['MnoTe3sl MPOUCX 0K ACHHS
JKA3HU Ha 3emiie

PasBurne xu3uu Ha 3emie
0 dpaM | MeproIaMm

OCHOBHBIE 3TaIlbl YBOJIOIUH
PACTUTCIIBHOTO U )KUBOTHOT'O

mupa. [Ipaktuueckas padbora

Ne 1 «M3yuenne 1
HCKOIIaEMBIX OCTAaTKOB

pacTeHHi U )KUBOTHBHIX B
KOJITIEKIIHSIX »

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPa
DBOJTIOLMS YeTIOBEKa
(anTpOMOreHes)

0.5

https://m.edsoo.ru/N3BOG3K9D

https://m.edsoo.ru/Z7H7Q5R9J

https://m.edsoo.ru/K2G8W1z22wW

https://m.edsoo.ru/U604K7W7W

https://m.edsoo.ru/K3B90Q0H4U

https://m.edso0.ru/Q6E3C3W7X

https://m.edso0.ru/G5T0A6UQG

https://m.edsoo.ru/M2G5Q6F5N



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N

16

17

18

19

20

21

22

23

24

JBwmxymme cuibl ((hakTophl)

AHTPOIIOTCHE3a

OCHOBHBIE CTaaUU
DBOJIIOIMH YEJIOBEKA

YenoBeueckne pacel U
MIPUPOIHBIC aIallTAlUH
yeJjioBeKa

PesepBHBIil ypoK.
O060011IeHNE TT0 TEME
«BoO3HUKHOBEHNE U
pa3BUTHE )KU3HU Ha 3eMJIC»

DKoJIoTus Kak HayKa

Cpenpl oOuTaHus u
HKOJIOTHYECKUE PaKTOPHI

AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdoonoruueckue
0COOEHHOCTH pacTeHul U3
Pa3HbIX MECT OOUTAHUS.
JlaGopaTtopnast pabota No 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca»

buoTtnueckue haxkTopsl
OKoJorn4ecKkue
XapaKTEePUCTUKU
nonynsun. [Tpaktuyeckas
pabota Ne 2 «IToacuér

[EEN

0.5

0.5

https://m.edsoo.ru/P1H5B7N2Y

https://m.edsoo.ru/D2J2T6Z0L

https://m.edsoo.ru/Y6J6T6R3P

https://m.edsoo.ru/Z8H8D6M8B

https://m.edsoo.ru/W2W7M1Z8Y

https://m.edsoo.ru/A5Q4Z8V1L

https://m.edsoo.ru/F5M2L3R8S

https://m.eds00.ru/Q9Z3R2Y0Z

https://m.edsoo.ru/H5J8R3N9P



https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P

IJIOTHOCTY NOMYJISALUN
pa3HbIX BUJOB PACTCHUI»

Coo0b1mecTBa OpraHu3MoB —

25 1
Ouo1IeHO3

26 DKOJOTUYECKUE CUCTEMBI 1
(9KOCHCTEMBI)
OcHOBHBIE TIOKA3aTENU
9KOCUCTEMBI.

27  DKOJOTHYECKHE THPaAMUJIBI. 1
CBolicTBa YKOCUCTEM.
Cykueccus

28  IlpupoaHbIe 35KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE 1
9KOCHCTEMBI

30 buocdepa — rnobanpHas 1
JKOCHUCTEMA 3eMJIIU

31 3aKOHOMEPHOCTH 1
CYILECTBOBaHUS Onoc(epbl
YenoseuecTBO B Onocdepe

32 1 1
3emun

33 Cocy1ecTBOBaHHE MIPUPOIBI 1

1 4CJIOBCUYCCTBA

PesepBHBIi ypOK.
O00011eHNE TEMBI

34 m 1
«Coo01tecTBa 1

9KOJOTHYCCKHUE CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34

https://m.edsoo.ru/Z6J8H0G8B

https://m.edsoo.ru/L4F7FOR2W

https://m.eds00.ru/G3M3T9D20

https://m.edso0.ru/X9K1X9S6l

https://m.edsoo.ru/P5D2A0F8T

https://m.edsoo.ru/M601B3B6R

https://m.eds00.ru/G3X3B7G9A

https://m.edsoo.ru/N2Q8H4U71

https://m.eds00.ru/Y8Q8X900G

https://m.edsoo.ru/E6M1R5V2D
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https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdopMupoBaHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpa U HAYYHOI'O MUPOBO33PEHMS; O BKJIAJE€ POCCUMCKUX
1 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHHU; (HYHKIMOHAIBLHON

I'PaMOTHOCTH Y€JIOBCKaA I PCHIICHUA ) KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJNEPKaHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHSATHH:
KHU3Hb, KJIETKA, OPraHU3M; MeTa0ou3M (0OMEH BEIIECTB W IPEBpalllcHUE
SHEPTUM), TOMEOCTa3 (CaMOpPETyJSIs), YpOBHEBas OpraHU3AlMs >KHUBBIX
CHUCTEM, CaMOBOCIIPOM3BEIIEHUE  (PEMpOIyKILMsI),  HACJIEICTBEHHOCTb,

HN3MCHYUBOCTL, POCT U pa3BUTUC

YMmeHne wu3naratb OWOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs,
mytanuoHHasi), 3akonbl (I. Mennens, T. Moprana, H.1. BaBunoBa) u
yuyeHuss (0 LIEHTpaXx MHOrooOpa3us U MPOMCXOXKAECHUS KYJIbTYPHBIX
pacrennit H.M. BaBuiosa), ompenensiTb rpaHHUIbl MX HPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiIaieTh METOIaMH HAYyYHOTO TO3HAHUS B OMOJIOTHH (HAOJI0IeHNe
U ONKMCAHHWE J>KUBBIX CHCTEM, TIPOIECCOB H SIBJICHWUW; OpraHu3alus Hu
MpoBeJcHNE OHUOJOTHMYECKOTO JKCIEPUMEHTa, BBIIBIKEHUE TUIIOTE3HI,
BBISIBJICHHE 3aBHCHUMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMU, OOBSICHEHHE
MOJTYYEHHBIX PE3YJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TCOPUH U

3daKOHOB; YMCHUC JCJIaTh BbIBOJbI HA OCHOBAHUH TTOJTYUCHHBIX pe3yJ'ILTaTOB)

YMeHHe BBIACIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KIIETOK MPOKAPHUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH
MpOIECCOB OOMEHa BEIIECTB M MPEBpAIlEHUs DSHEPrUM B  KIIETKE,
(dboToCHHTE3a, MIACTUYECKOTO M JHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MEWO03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHAWBHIYAIbHOTO

pa3BUTHA OpraHu3Ma (OHTOI'€HE3)
YMeHue NpuMEeHSTh MMOMy4YeHHbIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
IOpOIIECCOB U SIBJICHUHM, [UIA TPUHATHS MNPAKTUYECKUX pEIIeHUH B

MIOBCEHEBHOM JKU3HU B IIETSIX 0OecrieueHust 0€301acHOCTH CBOETO 370POBbS



10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

U 3/I0pOBbSl OKPYKAIOLIUX JIIOJCH, COONIOJCHUS HOPM TI'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOTHON cpelie; MOHUMaHue He0OXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM OMOJIOrUU U OMOTEXHOIOTHM IS

paluOHAJIbHOI'O IIPUPOAOIIOIIb30BAHUA

VYMmenune pemiaTth OSJIEMCHTApPHbIC TCHETHYCCKUEC 3aJadd Ha MOHO- H
,Z[I/IFI/I6pI/II[HO€ CKp€HIMBAaHUE, CHCIIIICHHOC HACICAOBAHUC, COCTABJIATE CXEMBI
MOHOI' I/16pI/II[HOI‘O CKpCIIMBaHUA JUIA MMpcaACKasaHus HaCcJaCcJo0BaHUsA

IIPU3HAKOB y OPraHU3MOB

YMeHue BBIIOJHATH JTAOOpaTOpPHBIE M MpaKTU4YecKue paboThbl, coOMOAaTh

npaBuiia mpu paboTe ¢ yueOHbIM U J1a0opaTOPHBIM 000PYAOBaHUEM

YMeHHe KpPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATH HHMOPMAIIUIO
OMOJIOTMYECKOro COJEp)KaHusl, BKIIOYAIOIIYIO IICEBJAOHAYYHBIC 3HAHUS W3
pa3nuuHbix ucTouHukoB (CMU, HayuyHO-IONyJsipHBIE  MaTepHalbl);
ATUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OWOJIOTMH, MEIULIMHE,

OMOTEXHOJIOTUH

YMeHue co3gaBaTh COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOIICHMS,
0000mas OMONOTUYECKYI0 HH(OPMALMIO U3 HECKOJIbKHX HMCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHATHUHBIN arrapar OnoyIorun

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0ero 00pa3oBaHus

ChopMHUpOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUSl €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa U HAyYHOI'O MHUPOBO33PEHHUS; O BKJIA/I€ POCCHUICKUX
1 3apyOeXHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTHM; (DYHKIIMOHATBEHON

T'paMOTHOCTH YCJIOBCKA AJId PCIHICHUA )KU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHUE OMOJIOrMYECKHMX TEPMHUHOB U IMOHSTHI:
BUJ, TOMNYJSAUUs, TeHO(POH[, SBOJIONMS, IBUXKYIIHE CUIbl (PaKTOphI)
3BOJIIOLINH, MPUCTIOCOOIEHHOCTh OpraHHU3MOB, BUJI000pa30BaHUE,
9KOJIOTUYECKHE  (DAKTOpBI, SKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
pEeNyLeHThl, LEeNH MUTAaHUS, OHKOJOTHYECKas MupaMuia, OHOTeoleHO3,
ouocdepa

VYMeHne wusznaraTb OHOJOrMUYECKHE TEOpUHM (SBOJIIOLMOHHAs Teopus 4.

JlapBuHa, CHHTETHYECKass TEOPHsI DBOJIOLUH), 3aKOHBl U 3aKOHOMEPHOCTHU



(3apoapimieBoro cxonactsa K.M. bapa, uepenoBanus Ii1aBHbIX HallpaBICHUN
u myreir oHBomonmu A.H. CeseprioBa, ydenus o Ouochepe B.H.
BepHajnckoro), omnpenensiTb TIpaHUIbl HMX HPUMEHUMOCTH K JKUBBIM

CHUCTEMaM

VYmMmenue BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUA B ouoaoruu (Ha6J’IIOI[eHI/Ie
U OIIMCAHME XKHBBIX CHCTEM, IIPOLECCCOB U HBHCHHﬁ; opraHusanusa H
IMPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA, BbIIBUKCHHUC T'UIIOTC3bI;
BBISAABJICHUC 3aBUCHUMOCTU MCKAY HCCICAYCMbIMH BCIIMUYUMHAMU, 00BSICHEHHE
IMOJIYYCHHBIX PE3YJIbTATOB, HUCIIOJIb30BAHHBIX HAYYHbBIX HOHHTI/Iﬁ, Teopnﬁ u

3daKOHOB; YMCHHC [€JIaTh BbIBOJAbI HA OCHOBAHUH ITOJTYUCHHBIX pGSYJ'ILTaTOB)

YMeHue BBIACTATh CYLIECTBEHHBIE IPHU3HAKM CTPOEHUS OHOJOIMUYECKUX
O0OBEKTOB: BUJOB, MOMYJISALMM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IIPOLIECCOB HACIEICTBEHHON
U3MEHUYUBOCTH, €CTECTBEHHOT' O orbopa, BUI000pa30BaHus,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS 3KOJIOTHYECKUX (PaKTOPOB Ha
OpraHu3Mbl, IIEPEHOCAa BEUIECTB M II0TOKA DJHEPIUM B HKOCUCTEMAX,
AHTPOIIOI€HHBIX U3MEHEHUH B DKOCHCTEMAX CBOEM MECTHOCTH, KPYTrOBOPOTA

BEIIECTB U OMOTEOXUMUYECKUX IIUKIIOB B Onocdepe

YMeHue npuMeHsTh NOJydYeHHbIE 3HaHUS JJIs1 0ObSICHEHUS OMOJIOTMYECKUX
IIPOLECCOB M  SABJIEHUM, JJIs TPUHATUS NPAKTHUYECKUX PpELICHUH B
MOBCEHEBHOM KU3HU B LIEsIX oOecrieueHust 0€301acHOCTH CBOETO 370POBbs
U 3J0pOBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOJIEHUS HOPM TI'pPamMOTHOTrO
MOBE/ICHUS B OKPY’KaIOIeH MPUPOJHON Cpefie; TOHUMaHUue HEOOXOIUMOCTH
UCIIOJIb30BaHUS JIOCTMKEHUN COBPEMEHHON OMOJOTMM AJIS palMOHAIbHOTO

MMpUPOAOII0JIb30BAHN A

YMmenue peuaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUe 3aaa4u, COCTaBJIsAATh CXCMBI

MepeHoca BEIIeCTB U DHEPTHH B SKOCUCTEMAX (1IeTTH MUTaHMS])

YMeHNne BBINOIHATH J'Ia60paT0pHBIe U MPAKTHYCCKUC paGOTLI, CO6J'IIO,I[8.TB

npaBuiia Ipu padboTe ¢ yueOHBIM U JIaDopaTOPHBIM 000pyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBAaTh U HUHTEPIPETUPOBATh HH(YOpPMAIINIO
OHMOJIOTMYECKOTO COJICP)KaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS U3
paznuuHbix  wcTouHMKOB (CMU, HayyHO-TIONMyJspHBIE MaTepHAlbl);
paccMaTpuBaTh TIIOOANBHBIE JKOJOTUYECKUE MPOOJIEMbI COBPEMEHHOCTH,
(GhopMHUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3HUITHIO

VYMmenune CcO31aBaThb COGCTBGHHBIG NUCbMCHHBIC U YCTHBIC COOGIJ_ICHI/IH,
000011ast OMOJIOTHYECKYI0 HH(GOPMAIMI0 W3 HECKOJIbKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapaT OMOJIOTHH



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
1

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buonorusa xax HayKa

buonoruss — nHayka o xuBoil mpupoxae. Ponp Ouonorun B ¢dopMupoBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTUYECKUX HAYK

Metoabl NO3HaHUS KUBOM HpPUPOAbI (HAOMIOIEHHUE, SKCIEPUMEHT, OIMCaHUe,
U3MEpeHHe, KiIacCHU(UKaIMs, MOJASINPOBAHNE, CTAaTHCTHYECKas o00paboTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aIus

Xuseie cucremsl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Owmonoruu. CBoicTBa

OMoCHCTEM M MX pazHooOpasue

YpoBHU oOpraHu3anuy OHWOCHCTEM: MOJIEKYISIPHO-TEHETHUYECKUM, KIETOYHBIMH,

OpraHHSMCHHBIﬁ, HOHy.]'ISILIPIOHHO-BPII[OBOﬁ, BKOCHCTCMHLIﬁ, 6PIOC(1)€‘pHBII>i
XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJICTKM. XHMHUYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma mu MHHCPAJIbHBIC BCHICCTBA. cI)yHI(I_[I/II/I BOJbI H

MHHCEPAJIBbHBIX BEHIICCTB B KJICTKC. Ho;mepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEIJIKOB.
He3zameHnnMble 1 3aMEHUMbIE AMUHOKHUCTIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHHU
CTPYKTYpbl OENKOBOW MOJEKyJbl (NepBUYHAs, BTOpPUYHAs, TpPETHYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYeCKHe cBoicTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®epMeHTHl — Ouosornyeckue katanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cybcrpatHast crneunpudHoctb. Kodepmentsl. Butamunbel. OTnnuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTalIn3aTOPOB

VYraeBoasl: MOHOcaxapuasl (TIOK03a, pubo3a M JAe30Kcupu0o03a), Jucaxapuibl
(caxapo3a, JlakTo3a) M HOJMCaxapuabl (Kpaxmaj, TJIUKOTeH, IIeJUTI0I03a).
bronornveckne GyHKINU YIIIEBOIOB.

Jlumuaer:  Tpurauuepuabl, — crepouabl,  pochomunuael.  'mapodriibHO-
runpopoOHble cBoiicTBa. buonornyeckne ¢ynkiuun nununo. CpaBHEHHE

YrijieBOJA0B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX



kucinotr. Crpoenne u ¢ynkuuun JHK. Crpoenme u ¢ynkmmu PHK. ATO:

CTpOeHHUE U (PYHKIHH
3.5 Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

Knerka kak menoctHast xuBas cuctema. OOIIue NMpU3HAKK KIETOK: 3aMKHYTas
3.6 HapykHas MeMOpana, Mosekynbl JIHK kak renermueckuii ammapat, cucrema

cuHTe3a OeJka

Tunsl KJIETOK: dyKapHoTHYecKas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUSs
37 MpoKapuoTHueckor  kieTku. Kierounas creHka Oaktepuit. CtpoeHue

AYKApUOTUUYECKONW KJIeTKH. (OCHOBHBIE OTJIMYMSI PACTHUTEIBHOW, >XHUBOTHOU U

TpUOHOI KIIETKH

[ToBEepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkun. [Tnazmarndeckas memOpana, e€ cBoiicTBa u ¢pyHkuun. L{uronnasma u eé
opraHonipl. OnHOMEMOpaHHbIE OPraHOMbl KIETKH: SHAOIUIa3MaTHYecKas CeTb
3.8 (OIIC), anmapar ['onbmxu, nu30coMbl. [lodyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJpPUH, IUIacTHIbL. [IponcxokaeHne MHUTOXOHAPUN M TutacTua. Bumpl
iactun. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KJICTOUHBIH IEHTP,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxkirouenus

3.9 Snpo — perynartopHelii 1eHTp kieTkH. CTpoeHue siapa: sjiepHas 000J04Ka,

KapHOoIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI
3.10 TpaHcIOpT BEIIECTB B KIETKE
4 KuzneneaTenbHOCTb KIETKH

OOmeH BemiecTB, WJIM MeTa0ONM3M. ACCHUMHIALUA (TUIACTHYECKU OOMEH) M
41 JUCCUMMIIALIUS (PHEpPreTH4eckuii oOMeH) — JIBe CTOPOHBI €AMHOro IMpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Pomib

(I)CpMCHTOB B OOMEHe BCIHICCTB U NPCBPALICHUN SHCPIUU B KIICTKE

®dortocunte3. CBeroBas u TeMHOBas (pa3bl ¢poTocunTe3a. Peakmuu doTocunaTe3a.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HAUeHHE (OTOCHHTE3a IS KU3HU Ha 3emIe.
42 Bnusinue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI TIOBBIIMIEHUS €r0
- MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIue OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIs

SKA3HU Ha 3emiie

SHCpFCTI/I‘ICCKHﬁ OoOMEH B KIICTKE. Pacmennenue BCIICCTB, BBIACICHUC U

43 AKKyMYJIUPOBaHHE SHEPTUM B KJIETKe. OTambl HSHEPreTHYEeCKOro oOMEHa.
I'mukonus. bpoxkenne u ero Buabl. KucimopogHoe okucieHHE, WIH KIETOYHOE

neixanue. G HEKTUBHOCTh YHEPTeTUYECKOT0o 0OMEeHa

44 Peaknun matpuunoro cunte3a. ['enernueckas nadopmarus u JJHK. Peanuzamms

reHeTHYeCKO uHpOpMaruu B KiIeTKe. [ '€HeTHMYeCKuit KO W €ero CBOWCTBA.
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Tpanckpunims — Matpuunbiii cuHte3 PHK. Tpancnauus — O6uocunTe3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropusi orkpeitusi Bupycos (.M.
WBanoBckuii). OCOOCHHOCTH CTPOEHUS U JKU3HEAEATEIBHOCTH BHPYCOB.
baktepuodaru. bonesnun pacreHuil, >KUBOTHBIX W 4YeJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummynoxneduiura genoreka (BUY) — Bo3oynurens CITH/]a.

[Mpodunakrrka pacnpocTpaHeHHs BUPYCHBIX 3a00ICBaHHIA
Pa3zmHOXeHME U HHANBUAYAIBHOE PA3BUTHE OPTraHU3MOB

KneTounelid 1WKI, WM SKH3HCHHBIH IMKNI KieTku. WHTepdasza w MHTO3.
[Tpomieccrl, mpoTekatoniye B wHTepdasze. Perummkanus — peakius MaTpUIHOTO
cunte3a J[HK. Ctpoenme xpomocoM. XpOMOCOMHBII HabOp — KapUOTHII.
JumionaHbIi M TalJIOUJOHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHIIBI.
[{uToMOrn4eckue OCHOBBI PA3MHOKEHUST WM HWHIUBUIAYAIBHOTO  PA3BUTHSA
OpraHu3MOB.

Henenne knerkn — wmuto3. Craguum mutosa. [lpomeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

@opMbl pa3MHOXKEHUS OPraHuU3MOB: Oecrioysioe U TojoBoe. Buabl Oecronoro
Pa3MHOKEHHMsSI: JIeJieHHe HaJBOE, IMOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHopoo0Opa3oBaHue, BET€TATUBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIOHUPOBAaHKE

OpTraHu3MOB, €0 3HAYCHUEC JIA CCIICKIIUU

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wMeiosza. [Ipouecchl, mpoucxondmue Ha CTaausIX Mekosa.
IloBenenne xpoMocoM B Meio3e. Kpoccunrosep. buosornueckuii cMbici U

3HaYEeHNE MEN03a

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [looBbIE
JKEJIE3bl: CEMCHHUKHN U ANYHUKH. O6p330BaHI/Ie " Ppa3sBUTUC ITOJOBBIX KIIETOK —
ramer (crepmaTo3ou/, SHIEeKIeTKa) — crepMarorene3 u ooreHe3d. OCcoOEHHOCTH

CTPOCHUA SIAIEKIIETOK B CIICpMAaTO30110B. OHJ'IO,[[OTBOpCHI/Ie. HapTCHOTCHC3

WnpuBuayanbHoe — pa3BUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). DTarnbl SMOPUOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHoreres. IloctamOGpuonanbHoe pasButue. THIb
MMOCTAMOPUOHANIBHOTO Pa3BUTHSL: MpsiMOe, HempsiMoe (IMuuHOuyHOe). Biusnue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U U3MCHYUBOCTb OPTaHHU3MOB
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IIpeamer u 3anaun reHeTuku. Mcropus pa3BuTus reHeTUKH. Briaa pocCUICKUX U
3apyOexHbIX  Y4€HBIX B  pa3BUTUE  TE€HETUKU. MeToabl  T'€HETUKHU
(rubpu10JI0rNYeCcKui, LUTOT€HETHYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcCHOBHBIE IT€HETHUYECKHE MOHATUA. ['eHeTHuecKass CUMBOJIMKA, UCIIONIb3yeMasl B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTU HAaCIEAOBaHUs IPU3HAKOB, YyCTaHOBIEHHblE ['. MeHnenem.
MoHorubpuaHoe CKpelmuBaHue. 3aKOoH eAMHOO0Opa3usi TUOPUIOB MEPBOTO
nokosieHus. IIpaBuino JOMHMHHpOBaHMS. 3aKOH pAacILEIUIEHUs] IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe ckperniyBaHue. 3aKOH HE3aBHUCHUMOIO HACJIEIOBAHHS IMPU3HAKOB.
LluToreHeTHYECKUEe OCHOBBI JUTHOPUAHOTO CKPEIIUBAHHS. AHAIH3HPYIOIIEe
ckpemuBaHue.  lcrnonb3oBaHWe — AHIM3HPYIOMIETO  CKPEIIMBAHUA  JJIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuemnneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HACJIEIOBAaHUIO TeHOB. HapyiieHue cCIemieHuss TEeHOB B pe3yJbTaTe
KPOCCHHIOBEpa. XpOMOCOMHAsi TeOpusi HacJleICTBEHHOCTH. [‘eHeTnueckue
KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpENENIeHHE Moja. AYTOCOMBI U TIOJOBBIE
XpoMocoMbl. ['omMorameTHble M reTeporameTHble opranu3Mbl. HacienoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTb. BuABI M3MEHUMBOCTH: HEHACIIECACTBEHHAs U HACJICACTBCHHAs.
Ponp  cpenpl B HEHACIEACTBEHHONW  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOJM(UKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBI psg U BapUallMOHHAs
kpuBas. HopMma peakiuu npusHaka. KonmdyecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU

H UX HOPpMaA PCaKIHH. CaoiicTBa MOHH(I)HK&HHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 u TOoJOBOM Mpolecc — OCHOBA KOMOMHATHUBHOM
W3MEHYMBOCTH. MyTanonHass W3MEHYHBOCTh. Kiaccudukamuss MyTammii:
TE€HHBbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NpU4KMHBI MyTauuid. MyrareHHble
(dakTopbl. 3aKOH TOMOJIOTHUECKUX PSAJAOB B HACIEACTBEHHOM M3MeHunBocTH H.1.

BasusioBa

I'enetnka denoBeka. Kapuotun uyenoBeka. OCHOBHBbIE METOJbl T€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOIrCHETHUCCKHIA,
OMOXWMHUYECKHM, MOJCKYJIIpHO-TeHeTHUecKuii. COBpeMEHHOE OmpeneeHue
TE€HOTHIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UHUCIE C
nomonipio [IIIP-anammu3a. HacnencrBenHble 3a00J¢BaHUS YEIOBEKA: T'€HHBIC
0oJie3HM, OOJIE3HM C HACIEACTBEHHOHM MPEApacIOIoKeHHOCThIO, XPOMOCOMHBIS

6one3nu. ComaTuyeckue W TeHepaTHBHbIE MyTaluu. [IpUHIMIBI 370pOBOTO
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06pa3a KHN3HHU, JUArHOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHHs T CHCTUUYCCKUX
0ose3neil. MenuKO-TeHeTHYeCKOe KOHCYJIbTHPOBAHME. 3HAUCHUE MEIMIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YETI0BEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka M IIpoLecC. 3apOKICHUE CENEKIHU W JTOMECTUKALMS.
Yuyenne H.M. BaBwioBa 0 1ieHTpaXx MPOUCXOXKACHUS W MHOT000pasus
KyJIbTYPHBIX pacTeHui. LIeHTpsl MPOUCXO0KAEHUS JOMAalIHUX >KUBOTHBIX. CopT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJIbl CeNIeKIMHU. MaccoBbli M MHAWBHUIYAJIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHM M KUBOTHbIX. OleHKa sKcTepbepa. bimskopoacTBeHHOE
cKkpemBaHue — WHOpuauHr. Yuctas nuuus. CKpeliyBaHUE YWCTBHIX JIMHUU.
I'ereposuc, unu rubpunHas cuna. HepoiacTBeHHOE CKpelMBaHHe — ayTOPHJIMHT.
Otnanénnas rubpuausanuss U €€ ycnexu. VCKycCTBEHHbI MyTareHes u
IIOJIyYEHUE IOJIUIUIONJI0B. JIOCTMIKEHMsI CEJNEKUHMH pPACTEHWM, >KMBOTHBIX U

MHUKPOOPraHu3MOB

buorexHonoruss Kak OTpaciib NPOU3BOACTBA. ['€HHAas WHXXEHepus. Tarbl
co3manus pexkomOuHantHoil JIHK wu Ttpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyabTypbsl. MUKPOKIOHAIbHOE PA3MHOKEHHUE PACTEHUIM.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPIraHHU3MOB.
Okonoruyeckue W 3THYeckue  mpobimembl. MO  —  reHeTHuYecKu

MO,[[I/I(i)I/II_[I/IpOBaHHLIe OpraHU3MBbI

11 KJIACC

Kon
1

1.1

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJFOIIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CBuIETENbCTBA  DBOJIONMH.  IlaJeOHTONOrMYECKHEe:  MOCIIENOBaTCIbHOCTD
MOSIBJICHUST BHJIOB B ITaJICOHTOJIOTMYECKOW JICTOIMCH, IEPEXOJHBIC (POPMBI.
buoreorpaduueckue: cxoacTBo u paznudue GpayH u Giop MaTEPUKOB U OCTPOBOB.
DOMOpPHOIOTHYECKHE: CXOACTBA W  Pa3MduMsl ASMOPUOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMHYECKHUE: TOMOJIOTHYHBIC, aHAJIOTHYHEIC,
pPyIUMEHTApHbBIC OPraHbl, aTaBU3MbL. MOJICKYIIPHO-OMOXHUMHUYECKHE: CXOJCTBO
MEXaHH3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OIMYECKUX MYyTeH y BCex

OpPTraHU3MOB
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2.1

2.2
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OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS
napBuHU3Ma. J[BWKyIIME CHIIBI 3BOJIIOLMU BHIOB 10 JlapBuHy (M30bITOYHOE
pa3MHOXKEHHE MPU OTPAHMYEHHOCTH PECYPCOB, HEOMpeesIEHHAs U3MEHUYUBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

Cunrernueckass Teopust »Bomounn (CTD) M OCHOBHbIE €€ TIOJIOKEHUS.

MuxkposBomrorys. [Tonmysmnus Kak eIMHULIA BUIA U YBOJIOIUN

JBwxyue cuibl ((pakTopbl) 3BONIOLMH BHUAOB B IpHpoAe. MyTalMOHHBIH
nporecc ¥ KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsiiuoHHBIE BOJHBI U JApeid
reHoB. M3omsauus u murpanus. EcrecTBeHHbI 0TOOp — HampaBisommi Gpakrop
sBoIFOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHW3MOB Kak pe3yibTaT 3BodtonMU. Ilpumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (OPMBI BUI000PA30BaAHMSL:

reorpaduueckoe, 3KOJIOrHIecKoe

Maxkpospomtorusi.  PopMbl  3BOJIOLMU:  (UIETUYECKAs,  JIUBEPrEeHTHasd,

KOHBEpIeHTHas, napasienbHas. HeoOpaTruMocTs 3BOTIOLMN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple TpEACTAaBICHUS O 3apOKICHMHM KU3HHM. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOMOreHe3 W MaHcHepMus. XHUMHUYecKas
IBOJIIOLMS.  DKCHEPUMEHTAIbHOE TOATBEPKACHUE XMMHUYECKON SBOJIOIUH.
HauanbHble stanel 6uonornyeckoit spomounu. I'mnoresa PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHnu3MOB

PazButue xu3Hu Ha 3emie 1o spam u mnepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas apbl. [laneosoiickas spa M e€ mepHOAbl: KeMOpUHCKUH,
OpJIOBUKCKHW, CWJIYPHICKHH, JIEBOHCKWW, KaMEHHOYTOJIbHBIA, MEPMCKHUI.
Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickas 9spa u €€ 1Nepuojabl:  MAJEOT€HOBBIA,  HEOTE€HOBBIN,
AQHTPOIIOrCHOBBIM. XapaKTEpUCTHKA KIMMAaTa M TIEOJIOTMYECKUX IIPOLECCOB.
OcHOBHBIE ATalbl IBOJIIOLUU PACTUTEIBLHOTO U JKUBOTHOTO MHUpa. ApoMopd o3kl Y
pacTeHHi M JKMBOTHBIX. llosBiieHME, pacuBeT M BBIMUpAHHE TPYII JKUBBIX

OpraHU3MOB

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue JBOMONMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

OBonronusl 4eaoBeKa. AHTPOIOJIOIMs Kak Hayka. Pa3BuTue mnpencraBieHUil O

IMPOUCXOXKACHUN YCIOBCKA. MeTOIIBI HU3YUYCHHUSA aHTPOIIOIrCHE3Aa. CXOI[CTBa n
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3.1
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4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETTOBEKa.
JBmxymue cuibl (pakTopsl) aHTponoreHe3a. HaciencTBeHHas M3MEHYHBOCTh U
€CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, HU3TOTOBJICHUE OPYAMI

TpY/la, MBILIJIEHUE, PEYb

OCHOBHBIE CTaJIMd W BETBU DBOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, UYeroBek
yMmenbid, YenoBek npamoxonsdmuid, YeraoBek HeaHIepTanbCckuid, YenoBek
pa3yMHbIii. Haxojku MCKOMaeMblX OCTAHKOB, BpeMs CYIIECTBOBaHUS, 00JAaCTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUs

YenoBeueckue pacsl. OCHOBHbIE OOJBIINE PACHL: €BPONEOUIHAs (€Bpa3uiickas),
HErpo-aBCTPaJIONIHAs (3xBaTOpHAJIbHASA), MOHTOJIOUTHASI (asmarcko-
amepHuKaHckasi). UepTbl MpUCIIOCOOIEHHOCTH MPEICTaBUTENICH YeI0BEYECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa
OKoJorus Kak Hayka. 3aJaud M pas3leibl DKOJIOTHU. MeToabl 3KOJOTMYECKHX

UCCIIeIOBaHUN. DKoJ0rudeckoe MupoBo33peHue. Cpeabl OOUTaHUS OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

Okonorndyeckue  ¢aktopsl. Knaccudukanms — 3KoJdOruyeckux  (GakTOpOB:
abuoTuyeckre, OMOTUYECKHME U aHTPOIOTeHHble. JlefcTBHE HSKOIOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (HakTopel: CBET, TEMIIEpaTypa, BIaKHOCTb. PDOTOMEPHOIU3M.
[IpucnocoOnenust OpraHu3MOB K  JEUCTBUIO a0MOTHYECKUX  (DAKTOPOB.

buonornueckue PUTMBI

buotnueckue Qaxrtopbl. Bumbl OnoTHdecKMX B3aMMOJAEHCTBHM: KOHKYpPEHIMS,
XUIIHUYECTBO, Mapa3sUTU3M, MYyTyalu3M, KOMMEHCAIu3M (HaxXJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M, HeHTpanu3M. 3HaueHHe  OMOTHYECKUX

BSaI/IMO,ZIeI\/’ICTBI/Iﬁ JJI CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6HIGCTB3X

OKOJIOTHYECKHE XapaKTECPUCTHUKHU MOIMYJIALNHN. OcHOBHEBIE IIokKasareiin
MOMYJSAUN: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTb, CMEPTHOCTh, HPUPOCT,
Murpanus. JJnHaMuKa YUCIEHHOCTH MONYJIALMY U €€ Peryisaius

Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI

Coo0mecTBo opranu3mMoB — OwuoreHo3. CTpyKTypsl OHOLIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-nomuHantel. CBs3u B

OHOLIEHO3€E

Dkonorudyeckue cucreMbl (d9kocuctembl). [loHsitTue 00 2JKOCcHCTEME U
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ouoreonieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, pelyLIeHTbl. KpyroBopoT BEIIECTB U IIOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (NMUIIEBbIC) YPOBHU JKOCUCTEMBI. [lumieBble LEemU © CETH.
OcCHOBHBIE TOKa3aTeIM 3KOCHCTEMbI: OMoMacca, MPOAYKLHS. IDKOJIOTHMUYECKHE
NUPaMUIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:

YCTOMUYMBOCTD, CAMOpeTryJIsiius, pazsurue. CyKueccus

[Ipupoanbie 3x0cHCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIACTBEHHOTO JIeca.

AHTpPOIIOr€HHbIE J3KOCUCTEMBL. ATpO3KOCHCTEMBI. Ypb6osKocHUCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak ¢aktop ycroiumBoctH 9KocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Vuenne B.W. Bepuaackoro o Ouocdepe. I['panunipl, coctaB u CTpyKTypa
ounoctepsl. Kuboe BemiectBo u ero ¢yHkuH. OcoOeHHOCTH Omochepsl Kak
100ankHOM dKOCHCTeMBbl. [lMHamHuueckoe paBHOBeCHME W OOpaTHas CBSI3b B
ounoctepe. KpyroBopoThl BemIECTB M OHOTCOXMMHYECKHE ITHKJIBI 3JIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

YenoBeuecTBO B Omochepe 3emin. AHTPONOTEHHbIE H3MEHEHHS B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHE TIPOOJIEMBI.
OcHOBa palMOHANBFHOTO  YIPABICHUS MPUPOAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






