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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOM MPUPOJbI U 00ECIIEYEHUN
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 OOy4YeHHs, BOCHUTAHMS U PA3BUTUA OOYYAIOIIMXCS CpelICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 0Opa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTIOTUUECKUX TEOPHUH, a TaKkKe 3HAHHWH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYyYaIOIIUXCS
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
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, IKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6mosorun odecrneynBaeT ycioBus s (pOpMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAaYEeHUH y4eOHOro IMpeaMmera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMHI KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe 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
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHMS JUIS TPAMOTHBIX JICUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbl 3HAHUH O OHUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allvH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IVISIIOB, WJEH M TOIXOJO0B K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOT'O OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
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 TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hemenmio), B 11 kinacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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 TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MIPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

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

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
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 MHUHEpPaJIbHBIX BellecTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKuEe CBoicTBa OenkoB. buonorumyeckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

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

[{uTosorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK 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 CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



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

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIMA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX 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.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O DHEeKTUBHOCTH
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
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHCIOT. Ponbs 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 ummynoaedunuta yenoreka (BHUY) — Bo3Oyautens CIIM/la.



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

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxemsl: «Tunel nutaHusy», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{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 nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosilue Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpynsuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTue. THIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOWIETOY, «SHIeKIIeTKa MJIEeKOonuTaomero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHMH TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JqurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEOBAaHHUIO FeHOB. HapyleHne cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMoramMeTrHsle M rereporameTHeie opraHus3Mmbl. HacnepnoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonnyecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTanimoHHas u3MeHUUBOCTh. Kitaccudukanusi MmyTanuii: TeHHbBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITOJJHOT€HOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C IOMOILBIO
[11P-ananu3a. HacnencTtBenHbie 3a0ojeBaHUs 4YeJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU 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
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox MOceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenexkuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCOBBI U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanéunas rtubpummu3auuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

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

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«[lomumnongus», «OO0BeKTH OuoTexHONOTHNY, «KileTouHble KymbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHN H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHSL.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTHYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

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

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B Mpupojae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OPraHU3MOB KakK pe3yJbTaT 3BOJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
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.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Uamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTUYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCocoO0ICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
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 IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnenctBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIEpTAIbCKHUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  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: «Bo3nukHOBeHHMe CoaHEUHOHN cHCTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
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. «M3yuenne nckonaemMbIx OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJICKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTUA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OHMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(akTOpOB HA OPraHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCH CTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
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 «IIpuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUN U3
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.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

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



KOHCYMEHTHI, PeAYIeHThl. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. 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 paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

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

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

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

JdeMoHcTpanuu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl COCTaBJISIOMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3ddexT», «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OMOLIEHO3bI», TepOapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®enepaunu, u300pa)K€HUS OXpPaHSIEMBIX BHIOB
pacTeHuu 51 JKUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSH TNPOrpaMM CpeAaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
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 CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHCcKOro BOCTIMTAHUS:

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 TBOPYECKOM JEATEIBHOCTH MPHU CO3AaHUU
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 JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OIMOHEHTOB TMpH OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh 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 OTHOIIICHUE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHHUIA;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0JIATONOTyYHS:

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

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO IESITEIIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIMTAHMS

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

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

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBUi  TOBEAEHUS B MPUPOJE,
HAIpaBJIEHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHUCTBUM U MPEIOTBPAILIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOMN JEATEITBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
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 3HAHUN B IENISIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONbh30BaTh TOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO WCIOIL30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

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



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOyUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpuS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥ COIMAJBHOM  KOMIIETEHIIMMOOYYaAIOIIUXCs,  CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

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

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JIOTMYECKOTO MBIILICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

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

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



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCJIOBHUSX  PEaJBHOIO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCIIEeI0BaTEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
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 HWHTEpPHpPETAlHH, MNPeoOpa3OoBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl JOKa3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJyYEHHbIE B XOJE pEIICHHUS 3aJadd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpETaTh OIBIT WCIOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHdopmauu (cxembl, rpadUuKy, TUarpaMMbl, TaOIHIIbI, PUCYHKU
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBAa OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IPH pelIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa W KaXJOTO YYAaCTHUKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U 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 (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peIeKCUH AJI OLEHKH CUTYyalluH, BBIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

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 pe3ynbTaThl OocBoeHUsi mporpaMmbl COO mno Ouoioruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 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.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro 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 KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJOrOB B pPa3BUTHE OUOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUM), TOMEOCTa3 (CaMOperyssius), YpOBHEBask OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. M. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOoOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIECCOB W SIBJIICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHUs 0e30MacHOCTH CBOETO 3J0POBbsi U 3I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYECKHe padoThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHSI, O BKJIAJE POCCUUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOTIOIUS, ABIKYIINE CUIBI ((DaKTOPBHI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYMHAMH, OOBSCHEHHE MOIyUYEeHHBIX
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, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSACHEHHS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, TMOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

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

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M MpakTUYecKkue paboThl, COOJ0IATh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpPMAINU, HAYIHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mass 6MOIOTHYECKYI0 HHPOPMAIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSATUHHBIN anmnapar OHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
XK
2 MBPIC CHCTEMBT H X 1 https://m.eds00.ru/5T7SVKFTX
OpraHu3aius
X o
3 MMITFCCRUI COCTAR 1 CTpOCiHE 8 1 https://m.eds00.ru/Y TLWW9JEO
KJIETKH
4 JKusHenesaTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PasmHoxeHue u
5 WHIUBUAYAIBHOE pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHu3MOB
H
6 ACHCACTBCHHOCTS 1 8 15 https://m.edso0o.ru/ONPNXJ7X6
U3MEHYMBOCTH OPraHU3MOB
C .0
7 CJICKILILT OPTATH3EMOB. LICHOBMI 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHHI
8 PesepBHOe Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 DBOIOIIMOHHAST OMOJIOTHS 9 1 https://m.edso0o.ru/7F6R1ZROH
2 BOSHIKHORCHIE i pasBHTIe 9 0.5 https://m.eds00.ru/OFL SB1YB5
JKW3HU Ha 3emJie
3 OPraRH3MEL 1 OKpysKaroNas 5 1 https://m.edso0.ru/XNFOD9BAA
cpena
Coo01ecTBa
4 9 https://m.edsoo.ru/\WXWAVS56F
9KOJIOTUYECKHE CUCTEMBI
5 PezepBHOE Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBUIEE KOJIMYECTBO YACOB
- 34 0 2.5

10 [TIPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIe pecypchl
padoThI padoTshI
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/0O2T4D1UI15
MeTo/1bI TO3HAHUS KUBOU
npupobl. [Ipaktuyeckas
aborta Ne 1 «Mcno
2 pabor HOBSOBATHE 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3JIMYHBIX METOJOB MPHU
W3y4EHUU OMOJIOTHYECKUX
00BEKTOBY
b
3 HOMOTHACCITHE CHETEMDL, 1 https://m.edsoo.ru/A7VOYD215
MIPOIIECCHI U UX U3YyUYCHUE
X i .
4 VIMITICCICHIT COCTAB KICTRH 1 https://m.edsoo.ru/L17LJ590V
Bojna u MuHepanbHbie coH
benku. Coctas u ctpoeHue
5 A TaB i cTpoeHt 1 https://m.edsoo.ru/V33INUW5SW
OeKOB
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6ota Ne 1 «A
6 pabota e 1 « fyquHe 1 0.5 https://m.edsoo.ru/VVBPPPBGCD
KaTAJIMTUYECKONW aKTHBHOCTH
bepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»
7 Vraesoasl. JIumumer https://m.edsoo.ru/OJ7NFITI5
Hyxneunossie kucinorsl. AT® https://m.edsoo.ru/WOELRA9B3
9 Hcropust u METObI M3yYEHHUS https://m.eds00.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kiieTku. Knerounas teopust

10

11

Knerka kak nenoctHas KuBas
cucremMa

CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas padora
No 2 «M3y4yenue cTpoeHust
KJIETOK PACTeHH, KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIFICAHHEC)»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMeH BELLECTB WA
MeTa00JIu3M

dorocuHTE3. XEMOCHUHTES

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

15

16

17

DHepreTuYecKuii 0OMeH

JKM3HEHHBIN UK KIETKH.
Jlenenue kneTku. MuTos.
JlaGopatopHas pabota Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOpPEIIKa JyKa
Ha TOTOBBIX MHUKpOIIpErapaTax»

Bbuocunres Oenka. Peakius
MaTpPUYHOTO CUHTE3a

Tpancnsanus — OGHOCUHTE3
Oemnka

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/CO1INPWLF4

https://m.edso0.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

18

19

Hexknerounsie hopmbl :kU3HH —
BUPYCHI

(DOpMBI Pa3MHOKCHU A

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0OR



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR

OpraHu3MOB

20

21

22

Metio3

Ob6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE.
JlaGopaTtopnas padora Ne 4
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHC
OpraHnu3mMoB

0.5

https://m.edsoo.ru/5SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

23

I'enernika — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU HACJIEAOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpEIINBAHHE

https://m.edsoo.ru/YYQSGOWI2

25

26

JluruGpunHoe ckpeniuBaHue.
3aK0H HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuyenue
pe3yJabTaTOB MOHOTHOPHTHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
y 1p030(UITI Ha TOTOBBIX
MUKpOIIpenaparax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edso00.ru/P2SQ5ZGN2

27

I'eneruka nmona. Hacnenosanue

https://m.eds00.ru/3GYGV47YM



https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM

IMPU3HAKOB, CHCIIVICHHBIX C
I1O0JIOM

MN3MeHuYnBOCTbD.
Henacnencreennas
U3MEHYUBOCTh. JlaboparopHas
28 pabota Ne 6. U3yuenue
MOIU(PUKAITHOHHOM
W3MEHYUBOCTHU, TIOCTPOCHUE
BapHAIIOHHOTO psJa U

BapUAIMOHHON KPUBOI»

HacnencrBennas
HU3MEHYUBOCTb. JlaboparopHas
29 pabota Ne 7. «AHanu3 mytauui
y IpO30QHIIbI HA TOTOBBIX
MHUKpOIIpenapaTax»

30 T'eneruka uyenoseka. 'KP

0.5

0.5

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

PesepBHriit ypok. O600111eHIE
31 o teme «HacneacrBeHHOCTE U
U3MEHYHUBOCTH OPTaHU3MOBY

32 Cenexnuus Kak HayKa ¥ IPOLECC

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L.98

MeTtoabsl 1 TOCTHKEHUS
33 CEJIEKIINU PACTCHUH H
SKUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34 buotexHoorus kak oTpacib

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9E62K



https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

DBOIONHUS U METOIBI €€
U3YYCHUS

HcTopust pa3BUTHS
IIPEJICTABICHHUIA 00 SBOJIIOLIMH

https://m.edsoo.ru/6KWQ9KBKU

https://m.edso0.ru/OSWC47SSX

MukposBoitonus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsnus kak 3JeMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIHH.
JlabopaTtopnast pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JBHOKyILIME CUIIBI
(amemeHTapHbIE (HPAKTOPHI)
ABOJIFOLIIN

EctectBeHHbII 0TOOD U €ro

bopmbI

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTate 3BOMIOLMK:
IpUCIOCOOTICHHOCTh

OpTraHnu3MOB U BI/II[006p330BaHI/IC.

JlaGopatopHnast paborta Ne 2
«Onucanue Npucrnoco0IeHHOCTH
OpraHusmMa 1 €€ OTHOCUTEILHOTO
XapaxkTepa»

Hanpasnenus u nytu

0.5

https://m.edsoo.ru/\WVAJHSTLOB

https://m.edsoo.ru/PI1FI0OYV3



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3

MaKpO3BOJOIUHN

10

HeobOpaTtumocTs 3BOMIOIINN

Wcropus xu3Hu Ha 3emiie u
METOJIbI €€ N3yUCHUS

https://m.edsoo.ru/CLA9VC5JJ

https://m.edsoo.ru/MJYY 1MV X7

11

12

13

14

I'unioressl nporucxoxKAECHUSA
SKU3HU Ha 3eMiie

Pa3Butue xu3Hu Ha 3eMiie 1o
Jpam U Ieproam

OCHOBHBIE 3TaIbl YBOJIOIUN
pPacTUTEIHLHOTO U KUBOTHOTO
mupa. [IpakTuaeckas padora No
1 «/3yueHue uCKOmaeMbIxX
OCTaTKOB PAaCTEHUHN U )KMBOTHBIX
B KOJUICKIIHASIX»

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHUpa

0.5

https://m.edsoo.ru/EKNHXBOS2

https://m.edsoo.ru/ECIN8STF62

https://m.edsoo.ru/7K1LYOSCT

https://m.edso0.ru/MVSEXNI9YAK

15

16

17

DBOJIIOIHUS YEJI0OBEKA
(a"TpOTIOTEHE3)

JBxyuue cuibl ((hakTopsl)
aHTPOIIOTreHe3a

OcHOBHBIC CTaauu 5BOJOIHUHA
YCJIOBCKaA

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

https://m.eds00.ru/14G19MQ4K

18

19

20

Yenoseueckue pacel 1
IPUPOJIHBIE aJaNTalluK YeJloBeKa

PesepBHriit ypok. O600IICHHE
1o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»

DKoJIorus Kak HaykKa

https://m.edso0.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I



https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
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Cpenpl oouTanus u
IKOJIOTUYECKUE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY
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AlGuotnueckue GakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
O0COOEHHOCTH PacTEHU U3
pa3HBIX MECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4.
«BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPCHKOB KOJICyCay»

buotnyeckue pakTopsl

0.5

https://m.eds00.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

24

OKOJIOrHYecKHe XapaKkTepUCTUKU
nonyisauud. [Ipakrnueckas
paborta Ne 2 «Iloacuér
IJIOTHOCTH NOMYJISALUNA Pa3HbBIX
BHJIOB PAaCTCHUI»

0.5

https://m.edsoo.ru/X42J6 ABRN
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Coo0b1ecTBa OpraHu3MoB —
OuoLeHo03

DKOJIOTUYECKHE CHCTEMBI
(9KOCHCTEMBI)

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edsoo0.ru/S1LIRWZMR

27

OcHOBHBIE TTOKa3aTeIn
9KOCHUCTEMBI. JKOJIOTNIYECKHE
nupamuel. CBOKCTBA
skocucteM. CyKieccus

https://m.edso0.ru/NSTEWOGPE

28
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IIpupoaHbIE 3KOCUCTEMBI

AHTpOHOI‘ CHHBIC 9KOCHCTCMBI

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/WRS65U3WC

30

buocdepa — rnobanpHas
JKOCUCTEMa 3eMJn

https://m.edso00.ru/2X1VG50Q18
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3aKOHOMEPHOCTH

31 1 https://m.edsoo0.ru/\VV/5JT6B38Z
CyIlleCTBOBaHUS OMOChEpbI
q

32 CI0BEUECTBO B GHochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emiu. UKP
C

33 OCYHICCTBOBAHHE HPUPOILT 1 1 https://m.edso0.ru/187G37606
YeJI0BEYECTBA
PesepBHrIit ypok. O600IICHHE

34 TeMbl «Coo0111ecTBa U 1 https://m.edsoo.ru/SW5XCF3K6
JKOJIOTUYECKUE CUCTEMBI»
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

ChopMupoBaHHOCTh 3HAHUH O MECTE€ U POJIM OUOJOTHH B CHCTEME
HAay4yHOTO 3HAHUS €CTECTBEHHbIX HAyK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MHMpPAa M HAY4YHOI'O
MHPOBO33PEHHUS; O BKJIAAE POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHAIBHOM I'PaMOTHOCTH

YCJIOBCKA AJI pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHOJIOTMYECKUX TEPMUHOB U
TOHSATUHN: JKU3HB, KJIETKA, OPraHu3M; MeTa0boau3M (0OOMEH BEIIECTB
U IPEBpAIICHUE YHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypoBHEBas
OpraHu3aIus KHBBIX CHCTEM, CaMOBOCIIPOU3BECHHE
(penponyKiusi), HAacClIEACTBEHHOCTb, HM3MEHUUBOCTb, POCT H

pa3BuTHE

YMmenue  uznaraTb ~ OHOJOTMYECKHME  TEOpUH  (KJIETOYHAs,
XpoMOcOoMHasi, myTanronHas), 3akoHbl (I. Mennens, T. Moprana,
H.W. BaBumoBa) u yueHus (0 UEHTpax MHOroo0pasusi u
NPOUCXOXKACHUS  KyIbTypHbIX  pacteHuit H.M.  Basuiosa),

OMPEACIIAThL I'PaHUI bl UX TPUMCHHUMOCTHU K KHUBBIM CUCTCMaM

YMeHue BIaJeTh METOJaMH HAay4YHOTO IO3HAaHUS B OMOJIOTHUH
(HaburofieHNe M ONMMCAHHE >KUBBIX CHCTEM, MPOILIECCOB U SBIICHMIA;
OpraHM3alusi W MpOBeJeHHE OMOJIOrMYEeCKOro SKCIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXIY
HCCIIEAYEMBIMU BEIIMYNHAMU, 00BsICHEHUE MIOJIYYEHHBIX
pe3yabTaTOB, MWCHOJb30BAHHBIX HAYYHBIX TIOHATHW, TEOpUA H
3aKOHOB; YMEHHME JIeJaTh BBIBOJABI HA OCHOBAaHWH IOJYYEHHBIX

pe3yIbTaToB)

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIICIATh CYIIECTBEHHBIC TMPU3HAKH BHUPYCOB, KIIETOK
MIpOKAapuoOT MW DJBYKApHUOT, OJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH TMPOIECCOB OOMEHa BEUIECTB U
MpEBpAIICHHs] SHEPTUU B KJIETKe, POTOCHHTE3a, MIACTHYECKOTO U

JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,




OIJIOAOTBOPCHUSA, Pa3MHOKCHHA, HWHAWBUAYAJILHOTO Pa3BUTHUA

opraHusma (OHTOI'€HE3)

VYMmenne MNPUMCHATH  MOJIYYCHHBLIC 3HAHUA  IJIA 00bsACHEHUS
6I/IOJIOF MYCCKUX IMponccCcoB u ﬂBHeHHﬁ, JJISL IMPUHATHA
MPAKTUYECKUX pEIIeHUH B TIOBCEJHEBHOM JKM3HM B LEJAX
oOecnieueHrs OE30MACHOCTH CBOErO 370POBbSI U 3JI0POBbSA
OKPYKaIOIIMX JIO/IeH, COOMIOIEHUs] HOPM IPaMOTHOTO TIOBEACHUS B
OKpY)Xarolled MTPHUPOJHON cpene; MOHMMAHHE HEO0OXOJUMOCTH
UCIIOJIb30BAHUS  JOCTMKEHHM  COBPEMEHHOHM  OHMOJOTHMH |

OMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

YMeHue peuIaTh 3JIEMCHTAPHBIC I'CHCTHYCCKHUC 3ala4id Ha MOHO- U
I[I/IFI/I6pI/IZ[H0€ CKpCIIuMBaHuC, CICIIIICHHOC HaCJICJO0BaHUC,
COCTaBJIATH CXEMbI MOHOFI/I6pI/IIIHOFO CKpClIIMBaHUA JJIsA

npeaACKa3aHus HACIICAOBAHUA ITPU3HAKOB Y OpIraHU3MOB

10

11 KJIACC

YMeHue BBHITIONHATH Ja0OpaTOPHBIE W MPAKTHYECKHE pPadOTHI,
coOnrofaTh MmpaBwia MpU paboTe ¢ y4eOHBIM M J1TaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe  KpUTHYECKM  OLIEHMBaTb U HHTEPIPETUPOBATH
nHQOpMALMIO  OMOJOTMYECKOTO  COAEP)KaHUsS,  BKIIOYAIOLIYIO
TMICEBJJOHAaYYHbIE 3HAHUS U3 Pa3IUYHbIX HCcTOYHUKOB (CMMU, HayuyHo-
MOMYJISIPHBIE  MaTEpHalbl); ITHYECKHE aCHEKThl COBPEMEHHBIX

HCCIIEIOBAHUM B 6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOT U

VYMeHue co3maBaTh COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIC
cooOuieHuss, o00o0mas  OHOJOrMYecKyl0  HHGpOpMAMIO U3
HCECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIIOJIbB30BATh MMOHATHHHBIA

amnmapar OuoJIoTuU

Kon

NpoBepsieMoro

pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3soBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE€ U POJIU OMOJIOTUU B CHCTEME
HAyyHOTO 3HAHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa M HAYy4YHOTO
MHPOBO33PEHHUSA; O BKIAJE POCCHUICKUX U 3apyOexHBIX YUEHBIX-

OMOJIOTOB B pa3BUTHE OMONIOTUM; (DYHKIIMOHAIBHOW TI'PaMOTHOCTH




YCJIOBCKA IJIA pCIICHUS JKU3HCHHBIX 3a/1a4

VYMeHHe pacKpbIBaTh COJCp)KaHHE OHOJOTMYECKUX TEPMHUHOB W
MOHITHH: BU/, ITOIIYJIALIUA, FeHO(l)OHI[, 9BOJIION U, IBUKYIIHUEC CUJIIbI
(pakTophl)  JBOMIOLMH,  MPUCTOCOOJIECHHOCTH  OPTaHU3MOB,
BUI000pa3oBaHKe,  JKOJOTHYECKHe  (aKTOphl,  IKOCHUCTEMA,
NOPOJIYILEHTbI,  KOHCYMEHTBI,  PEOYyLEHThI, I[EMU  [UTaAHHSI,

IKOJIOTHYECKask MUpaMuia, OMoreoreHos, onochepa

YMeHue uznaratb OMOJOTHYECKHE TECOPUH (IBOJIOMUOHHAS TEOPHS
Y. JlapBuHa, CUHTETHYECKass TEOPHUS SBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH  (3apogasimieBoro  cxonctea  K.M.  bopa,
4yepeloBaHMs TJIaBHBIX HampaBlieHul u myred sBomouuu A.H.
CesepuioBa, yuenusi o 6uochepe B.U. Bepnanckoro), onpenensts

I'paHUIbl UX MPUMCHUMOCTHU K JKUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHM HAay4YHOrO IIO3HaHUS B OHMOJIOTHHU
(Habmro/IeHre U OTMHMCAHUE JKUBBIX CHCTEM, MPOIIECCOB M SBJICHHIA;
OopraHu3amnys W TNpoBeJAeHHE OWOJIOTHYECKOTO OSKCIEPUMEHTA,
BBIJIBU)KEHUE  THUIIOTE3bl;  BBISIBJICHUE  3aBUCUMOCTH  MEXIY
HCCIIETyeMbIMU BEJIMYUHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3yibTaTOB, HWCHOJIB30BAHHBIX HAYYHBIX IIOHATHW, TEOpUHA U
3aKOHOB; YMEHHME JieJlaTh BBIBOABI HAa OCHOBAHUU IOJYYEHHBIX

pe3yIbTaTOB)

YMeHue - BBIAENATH  CYIIECTBEHHBIE  INIPU3HAKM  CTPOEHUS
OMOJOrMYECKUX OOBEKTOB: BHUJOB, TOMYJALUNA, TPOAYIIEHTOB,
KOHCYMEHTOB, pEIYyLEHTOB, OHOreolleHO30B U  DKOCHUCTEM;
0COOEHHOCTH  TPOLIECCOB  HACJIEJICTBEHHOH  M3MEHYHMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUIA000pa30BaHUs, NPHUCIIOCOOIECHHOCTH
OpPraHU3MOB, JEHCTBUS SKOJIOIMUECKUX (AKTOPOB Ha OPIraHU3MBI,
IepeHoca BEUIECTB W IOTOKA OSHEPIMM B JKOCHCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHEHUH B DJKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYTroBOpOTa BCHICCTB U OMOT€OXUMHYECKHUX IIUKJIOB B 6I/IOC(I)CpC

YMeHue TNpUMEHSATh TIONy4YeHHBbIE 3HAaHUA Ui OOBSICHEHUS
OMOJOTUYECKNX  TPOIECCOB W SIBIEHUHM, JIS  TPUHATHUSA
MPaKTHYECKUX PEIMICHWA B TOBCEIHEBHOW JKM3HU B IEIAX
obOecrieueHrss 0€30MACHOCTH  CBOErO  3JIOPOBBSI W 3JIOPOBbBS
OKPYKAIOIIUX IO, COOMIOACHHSI HOPM TPaMOTHOTO TTOBEACHHUS B
OKpY)Xarllled TPUPOIHON cpelne; MOHMMAaHHE HEOOXOIMMOCTH
WCTIONB30BaHUSI  JTOCTMDKCHMH  COBPEMEHHOW  OWONOTHU ISt

PaIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS




YMmenue pelmiaTh 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aJa4u, COCTaBJIATh
CXCMblI IICPCHOCA BCHICCTB MW OSHCPruu B DOKOCUCTEMaAX (I_IGHI/I

TTUTAHUS )

10

YMeHue BBHINOTHATH Ja0OpaTOPHBIE H TMPAKTHUYECKHUE PabOTHI,
cobOmroiaTh mpaBwiia Mpu padboTe ¢ ydeOHBIM U J1abopaTOpPHBIM

obopynoBaHuEM

YMeHue  KpUTHYECKH  OLCHMBaTb M HMHTEPIPETUPOBATH
uHQOpMAIMIO  OMOJOTMYECKOr0  COAEPXkAHUS,  BKIIOYAIOIIYIO
IICEBJJOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX UCTOYHUKOB (CMMU, HayuHo-
HIOILYJISIPHBIE MaTepHalbl); paccmaTrpuBarhb rio0ajbHbIe
9KOJIOTUYECKHUE IPOOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH 110

OTHOICHHUIO K HUM CO6CTB€HHyIO IIO3HUIIHIO

YMeHue co3maBaTh  COOCTBEHHbBIE IHCBbMEHHbIE M YCTHBIE
cooOmieHusi, 00o00mas  OHONOTHYECKYI0  WHGPOpMAIHMIO W3
HCECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIIOJIb30BATH MOHSTHHHBIN

alrapar OHOJIOrUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

11

buonoruss — nHayka o >xuBoil mpupojge. Posnp Ouonoruum B (GopMHpOBaHUHU

COBPEMEHHOM HaydyHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAyK

1.2

Meroapl TO3HAHUS KUBOU MPUPOJIBI (HAOIIOIEHUE, YKCIIEPUMEHT, OIKMCAHHUE,
U3MepeHue, Kiaccu(uKamms, MOACITUPOBAHUE, CTATUCTUYECKas 00paboTKa

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OpraHu3anusa

JXKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: 6uonoruu. CBoicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHu3aluu OHOCUCTEM: MOJEKYISIPHO-TEHETHUECKUN, KIIETOUHBIH,
OpraHU3MEHHBIN, MOMYISINOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHH COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTHI: MaKpOdJIEMEHTHI,

MHKpO3JIEMEHThl. Boma u  muHepanpHble BemiecTBa. DOYHKUMH BOABI U

MHHCPAJIBbHBIX BEHIICCTB B KJICTKC. HO}II[Gp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

3.3

benku. CocraB u crpoeHne 0enkoB. AMHUHOKHUCIOTBI — MOHOMEpPBI OEJIKOB.
He3ameHuMble ¥ 3aMEHMMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB.
YpoBHM CTPYKTYphI O€IKOBOI MOJIEKYIbI (IepBUYHAs, BTOPHUYHAs, TPETUYHAS
U YeTBEpPTUYHAs CTPYKTypa). XUMHUECKHUEe CBOMcTBa OenkoB. buonornueckue
GbyHKIN OEIKOB.

depMeHTHI — OMosornyeckue karaausaropbl. CTpoeHue pepMeHTa: aKTUBHBIHI
HEeHTp, cyocrparHas crneunpuyHoctb. Kodepmentsl. Butamunbl. Otinuns

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYraeBosl: MOHOCAaXxapu/bl (TIII0K03a, pud03a 1 Ie30KCHpr003a), Tucaxapuabl
(caxapo3a, 7aKkTO3a) W TOJMCAaxXapuabl (Kpaxmai, TIWKOTEH, IEeJUTI0I03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jiunuapl:  TpUrIULEpUabl, crepounsl, (ocomunuasl. 'uapodunabHO-
ruapopoOHbIe cBoiicTBa. buonormueckue QyHKuuu iunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hykneunosbie kucnmotel: JHK wu PHK. Hykmeotuner — MoHOMEpBI




HyKJIeMHOBBIX KucioT. Ctpoenue u ¢ynkuuu JIHK. Crpoenune n QyHkium
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJIETKC. Knerounas TEOpUsL. MCTOI[BI HN3YUCHUA KIICTOK

3.6

3.7

Krerka kak nenocrtHas xwuBas cuctema. OOmiye npru3HaKky KIETOK: 3aMKHYTast
HapykHass MeMOpana, mosiekyssl JIHK kak reHeTwdeckuii ammapar, cucrema

cuHTe3a OerKa

Tunbl KkIeTok: »sykapuoTHYecKass U IpokapuoThueckas. (OcoOeHHOCTH
CTPOCHHUSI TPOKAPUOTHYECKOW KieTku. Kierounas creHka OakTepuil.
Crpoenue syKapuoTHUecKol KieTKkM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,

YKUBOTHOH ¥ TPUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIUKC, WX
¢byukuuu. [lnazmatnueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. Lluromnazma
u e opranonsl. OqHOMEMOpaHHBIE OPTaHOUIBI KIETKU: SHAOILUIa3MaTHUeCKast
cetb (OIIC), ammapar ['onbmku, nuzocombl. [lodyaBTOHOMHBIE OpraHOMIBI
KJIETKA: MUTOXOHJIpUH, Tu1acTuAbl. [[porcxoxieHne MUTOXOHAPUNA U MJIACTH/I.
Bunpl mactun. HemeMOpaHHble OpraHoujipl KIETKH: PHOOCOMBI, KJIETOUHBIN

LHCHTP, pCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJIICTKH. Bxirrouenns

SAnpo — peryasaTopHblil neHTp kietku. CTpoeHue siapa: siiepHas 000J0ukKa,

KapHOoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KJIIETKHU

4.1

4.2

4.3

OOMeH BeliecTB, UM META00IM3M. AcCUMUIISIIMS (TUIACTUYECKUIT 0OOMEeH) U
JTUCCUMUIISIINSA (PHEPTreTHYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Iporiecca
Metabonmu3ma. Tumbl oOMEeHa BeHIeCTB: aBTOTPO(HBIN M TeTepOTPOPHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUU SHCPIUU B KIICTKE

@dorocunte3. CBeroBas u TemHOBas ¢aszbl  (oTocuHTe’a. Peakiumn
¢dotocunTe3a. DhGheKTUBHOCTh (POTOCHHTE3a. 3HAueHUE (POTOCHHTE3a IS
KU3HU Ha 3emsie. BnusHue ycmoBui cpeapl Ha (OTOCHHTE3 U CIOCOOBI
MOBBIIIEHUS €T0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HAUYEHUE XEMOCHHTe3a s

JKU3HU Ha 3eMiie

DOHepreTuyeckuii oOMeH B KJeTke. PaclienieHue BelecTB, BBIACICHHE H
aKKyMYyJIHDOBAaHHME OJHEPrMM B KJIETKE. OTambl SHEPreTH4ecKoro oOMeHa.
I'mnkomms. bposkeHne u ero Buapl. KucioponHoe OKuCIeHHE, WIN KIETOYHOE

npIxanue. DPQPEeKTUBHOCT YHEPreTUIECKOTO 0OMEeHa

4.4

Peaknun wmarpuunoro cuHTe3a. I'eHermueckas wuHbopmarus u JIHK.

Peanuzanus reneTnyeckord MHPOPMALMU B KJIETKE. | eHETHUECKU KO U €ero




4.5

ceouctBa. Tpanckpunuusa — wmarpuudbii cuHTe3 PHK. Tpancmanma —
ouocunTte3 Oenka. KonupoBanue amMmuHOKUCIOT. Pois pubocom B OMOCHHTE3E

Oeka

Hexnerounsie dhopmbl xu3HU — BUpYyChl. cTopust oTkpbiTust BupycoB ([1.1.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEIESTEIBHOCTH BHPYCOB.
bakrepuodaru. bonesHu pacTeHull, KUBOTHBIX U YEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc wummyHoneduumra uenoBeka (BHUY) — Bo3Oymaurensb

CII1/Ia. [TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUMA

5.1

Pasmuoxxenue u WHIAWBUAYAJIIBHOC Pa3BUTHUEC OPraHN3MOB

Knerounslii UMK, WIM XKU3HEHHBIA LUKI KieTku. MuTepdaza u MuTo3.
[Ipoueccel, mpoTekaromie B uHTepdase. Perumkanus — peakuus MaTpUIHOTO
cunre3a JJHK. Crpoenune xpomocom. XpoMOCOMHBII Ha0Op — KapUOTHIL.
JIMTUTOMIHBI ¥ TalUIOWIHBIA ~ XPOMOCOMHBIC  HA0OpBL.  XPOMATHJIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W WHIMBHUAYAJIbHOTO pPA3BUTHS
OpraHU3MOB.

Henenue knerkn — muto3. Craguu murosa. Ilponeccsl, npoucxonsiye Ha

Pa3HBIX CTAAUAX MUTO34A. buonorundyeckuii CMBICII MUTO3a

5.2

5.3

®opMBbl pa3MHOKEHHSI OpraHU3MOB: Oecrojioe U MmoyioBoe. Buasl Oecnonoro
pa3sMHOXEHHUsS: JIeJICHHE HaJBOE€, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHHE, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metios. Cramuu wmeito3a. [Iporeccel, mpoucxonasiiue Ha CTagusx Meio3sa.
[ToBenenue xpomocom B Menose. KpoccuHroep. buosiornyeckuii cMbICi U

3HaYeHNEe MeNo03a

5.4

l'ameTtorenes — mporecc 0oO0pa3oBaHUSA TOJOBBIX KIETOK Y >KUBOTHBIX.
[TonmoBble Kenme3bl: CEMEHHMKM W sSHMYHUKU. OOpa3oBaHMe U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTro30ui, SHULEKIETKA) — CIEpPMaToreHe3 u
ooreHe3. (OCOOEHHOCTH CTPOEHHUS  SULEKIETOK M  CIEePMAaTO30HI0B.

Onnonorsopenue. IlapreHorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPHMOHANBHOE  pa3BUTHE
(oMOpuorene3). Otambl 3MOPUOHATBHOTO  pa3BUTHS Y  IMO3BOHOYHBIX
KHUBOTHBIX: JpOOJEeHHe, racTpyiauus, opraHoreHes. IlocTamOpuoHanbHOE
pazButue. Tumbl TOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSMOE, HENpsMoe
(mmunHOYHOE). BrusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct n pasButne pacreHuil. OHTOreHe3 LBETKOBOTO PACTEHMs: CTPOEHUE




CCMCHU, CTalUH PASBUTHUA

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer wu 3agaun reHetuku. lMcropus pasButus reHeTHKH. Bxiuag
POCCUICKHX U 3apyOeXKHBIX YUEHBIX B Pa3BUTHE F'€HETUKH. MeTO/bl TeHETHUKHU
(ruOpuoIOrNYEeCKUi, IMTOT€HETUYECKUM, MOJIEKYJIIPHO-TEHETUYECKH).
OcHOBHbIE F'€HETUUYECKUE MTOHATHUS. ['eHeTndyeckass CUMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HAacJe€OBAaHUs MPU3HAKOB, yCTaHOBIEHHbIE I'. MeHaenem.
MonorubpuaHoe cKpemuBaHue. 3aKOH eInHO00pasusi THOPUAOB MEPBOTO
nokosieHus. llpaBuno noMuHUpOBaHMS. 3aKOH pacCLICNJICHUs MPU3HAKOB.
I'unoresa unctotel ramet. [lonHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuHoe ckperyBaHyie. 3aKOH HE3aBUCUMOI'0 HacJIeZJOBAHUS [TPU3HAKOB.
[{uToreHeTnyecke OCHOBBI TUTMOPUAHOIO CKPEUIMBAaHUS. AHaIU3UpYIOLee
ckpeuBanue. Mcrnonp30BaHME — AHAIM3UPYIOLIETO  CKPEIIMBAHUA IS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHOE HaclieoBaHue npu3zHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUI TreHoB. HapylieHue cuemjeHuss TIeHOB B pe3ysbTare
KpOCCUHIOBepa. XpPOMOCOMHAsl TEOpHsl HacleICTBEHHOCTU. ['eHeTnueckue
KapThl.

I'enernka nona. XpoOMOCOMHOE OIpEAENIEHUE MO0JIa. AyTOCOMBI U IOJOBBIE
XpoMocoMBl. ['omorameTHble M reTeporaMmeTHbsle opranusmsbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3menunBoCTh. Bubl N3MEHUNBOCTH: HEHACIEACTBEHHAs U HACJIEICTBCHHAS.
Ponp cpempl B HEHAcneACTBEHHOM W3MEHYMBOCTH. XapaKTEpUCTHKA
MOJUGUKAMOHHON HM3MEHYMBOCTH. BapuallmoHHBIA psAg U BapuallOHHAs
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE M KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(UKAIIMOHHONW U3MEHYMBOCTU

HacnenctBeHnHas, WM TeHOTUIHMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHAs
M3MEHYMBOCTb. Mel03 U TMOJOBOM Mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTalnoHHas u3MeHuuBOCTh. Kiaccudukauus myTaruii:
ITCHHBIE XPOMOCOMHBIE, TE€HOMHbIE. Yacrora H INPUYUHBI MYTaLUi.
Myrtarensnble (akTopbl. 3aKOH TOMOJOTHYECKHX pPSAIOB B HACIEICTBEHHOU

nsmenunBoct H.W. Basunosa

6.6

I'eneruka wyenoBeka. Kapuorunm yenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJ0BeKa: TreHeaIOTHYCCKHI, OJIU3HEIOBBIN, IIUTOTCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHueckuil. COBpEeMEHHOE OIpe/eseHue

réHoTuIa: MOJJHOr€CHOMHOCCCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHCJIC




7.1

¢ nomotnpio [1I1P-ananu3a. HacinencTBeHHble 3a001¢BaHUs YeIOBEKA: TCHHBIC
0oJIe3HH, OOJIe3HM  C  HACIEACTBEHHOM MIPEAPACIIONIOKEHHOCTBIO,
XpoMOcOMHBIE  Oosie3Hn. (CoMaThyeckue W TIeHEpaTHUBHBIE MYTaIlHH.
[TpuHIMOBl  370pOBOrO0 00pa3a >KU3HU, TUATHOCTUKH, NPOQUIAKTUKA |
JICUCHUSI TEHETUUYECKHUX 0oJIe3HEH. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBaHKE. 3HAYCHHE MEIUIIMHCKON I'eHETUKH B MIPEAOTBPAIICHUN U

JIUEHUH T'€HETHYECKHUX 3a00JIEBaHUI YeIoBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak HayKa M IPOLECC. 3apOXKIACHHUE CEIEKUHUH U JOMECTHKALUS.
Yuyernne H.M. BaBwioBa o MeHTpaXx NPOUCXOXKICHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOHUCXOXKICHHUS AOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

7.3

CoBpeMeHHbIE METO/bI celeKIuu. MaccoBblil 1 MHAUBUAYAJIbHBII OTOOpHI B
CEJIEKIIMM pacTeHU! U XKUBOTHBIX. OLleHKa 3KcTepbepa. binm3kopoacTBeHHOE
ckpeuBaHue — UHOpuauHr. Yucras nuHus. CKpelidBaHUE YMCTBIX JIMHUM.
I'erepo3uc, wunu rubpuaHas cuna. HepoacTBeHHOe CKpelMBaHUE —
ayrOpuauHr. OtpanénHas rubpuamzauus U e€ ycnexu. VckyccTBeHHBIN
MYyTareHe3 U IOJIy4CHHE IMOJUIIIOUAOB. [IOCTHIKEHHs CENIEKIUU DPACTECHMI,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas MH)KEHepHs. OTarbl
co3nanusa pexomObuHanTHoM JIHK u Tpancrennsix opranusmoB. Knetounas
nHkeHepus. Kierounele KynbTypbl. MHKPOKJIOHAIBHOE Pa3MHOXKECHHUE
pactenuil. KioHHMpOBaHHME BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX
OpraHu3MoB. DKoJorudeckue u studeckue npodnemel. [MO — reHerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

11

IIpoBepsieMblii JJIEMEHT COePIKAHUS

OBOJIIOIMOHHAS OMOJIOTUSA

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
CeugerenbctBa 3BoNOIMU. [laneoHTonornyeckue: MOCIEAOBATENIBHOCTD
MOSIBJICHUSI BUJOB B MAJIEOHTOJOTHYECKON JIETOMUCH, MEPEXOJHBIE (POPMBIL.

buoreorpaguyeckue: cxoacTBO W paznuuue (GayH U (IOp MaATEpPUKOB H




OCTpPOBOB. 9M6pI/IOJ'IOFI/ILIeCKI/IeZ CXO0ACTBAa U pPa3invdusg 3M6pI/IOHOB Pa3HBIX
BUJ0B IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI TOMOJIOIT'MYHBIC,
AHAJIOTUYHBIC, PYAUMEHTAPHEBIC OpraHhbl, aTaBU3MBI. MOJ'IeKy.]'IﬂpHO'
OHMOXUMHUYECKUE: CXO0ACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTaboIMUeCcKUX MyTeil y BceX OpraHu3MOoB

1.2

1.3

1.4

OomounonHass teopusi Y. JlapBuna. Ilpennocbuiki  BO3HUKHOBEHUS
JapBUHHU3MA. J[BMKyIIHE CHIIBI 3BOJIONUHU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE npu OTPAaHUYEHHOCTH pecypcoB, HeonpeneaEHHas

M3MEHUYUBOCTb, 00pH0Oa 3a CyILIECTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

Cunrernueckast Teopusi sBomonuu (CTD) u ocHOBHbIE €€ TIOJOKEHUSI.

MuxpoaBontouus. [Tonynsinusa kak eAMHULA BUAA U YBOJTIOLIMI

JBmwxynme cuibl ((hakTophl) 3BOJIONMHM BUIOB B Hpupoae. MyTamMOHHBIHI
npolrecc 1 KOMOMHATUBHAs M3MEHYMBOCTb. [lomynsuoHHbIe BOJIHBI U Apeid
reHoB. M3omsiiusa u murpanusi. EctecTBeHHBIN 0TOOp — HANIPABJIAIOMINIA (PaKTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcrocoOIeHHOCTh OPraHU3MOB KakK pe3yabTar dBoJionuu. [Ipumepsr
IpUCIIOCOOTIEHUH Y Opranu3MoB. ApoMopd0o3bl U HIH0AAAI TAIIUH.

Bun u  BupooOpazoBanme. Kpurepunm Buga. OcHOBHblE — (hOpMBI

BUZI000pa30BaHus: reorpauyeckoe, IKOJIOTHIecKoe

1.5

2.1

MaKpOC)BOJ'IIOI_II/ISI. cDO]Z)M]E»I OBOJJIIOIHNHA (I)I/IJ'IGTI/ILICCKB.SI, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeoOpaTumocTs 3BoonnN
Bo3HuUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble MpEACTaBICHUS O 3apOXACHUM JKW3HU. HaydyHbple runoresbl
BO3HUKHOBEHHUS KM3HM Ha 3emiie: abMOreHe3 M NaHclepMus. XUMHUYecKas
SBOJIOLHUS. OKCIIEPUMEHTAJIbHOE TMOJATBEPKICHUE XHUMHYECKON HBOJIIOLMH.
HauanbHble sTansl 6nonoruueckoi sosronuu. I'unoreza PHK-mupa. Ilepoie

KIICTKHU 1 UX DBOJIOLHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3num Ha 3emiie mo spaM M nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickas 3pa W €€ Tepuonabl: KeMOPHUUCKHIA,
OPJIOBUKCKHW, CHIIYPUUCKUH, JEBOHCKUN, KAMEHHOYTOJBHBIA, IEPMCKHUA.
Me3so30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ Tepuojbl: MaJIEOr€HOBBIA, HEOTE€HOBBIH,
AHTPONOTCHOBBIN. XapaKTEepPUCTUKA KIMMaTa M TE€OJOTHYECKUX MPOIECCOB.
OcCHOBHBIE  3Tanbl 3BOJIIOIUU  PACTUTENBHOTO M JKUBOTHOTO  MHpA.

Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIeHUE, paclBET M BHIMHPAHHE




T'PYIIII )KUBBIX OPraHu3MOB

2.3

2.4

2.5

Cucrema OpPraHu4Y€CKOro MHpa KaK OTPaXCHHUEC JSBOJIIOLHH. OcCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

DBOJIIOLIMS YEJIOBEKa. AHTPOIOJOTHS Kak Hayka. Pa3BuTue npencraBieHul o
MIPOUCXOKACHUM YeloBeka. MeToapl m3ydeHus: antpornorenesa. CxoicTBa u
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHHUE YETIOBEKA.

JBmxymme cuibl (hakTophl) aHTpororenes3a. HacneacrBeHHass H3MEHYUBOCTh
M €CTECTBEHHBIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYAHI

TpyZia, MBILJICHHE, PEYb

OcCHOBHBIE CTaJMM M BETBU SBOJIOLUU YEJIOBEKA: aBCTPAJIONMHUTEKH, YermoBek
ymensiif, YenoBek mnpamoxonsamumii, YenoBek HeaHIepTanbckuid, YemoBek
pasyMHbIi. Haxonku uckomaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBAHUs, 00J1aCTh

pacrnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoBeueckne  pacbl.  OcCHOBHblE  OOINbIIME  pachl:  €BPOIEOMIHAS
(eBpa3uiickasi), Herpo-aBCTpajioujHas (PKBAaTOpHAIbHAs), MOHTOJIOUIHAS
(a3marcko-aMepuKaHcKasi). YUepThl MPHUCIIOCOOIEHHOCTH  IPEACTABUTEICH
YeJIOBEYECKUX Pac K YCIOBHUSM CYIIECTBOBaHUS. EAMHCTBO YeIOBEYESCKUX pac.

Kpurtuka pacuzma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

3.2

OKoJorus Kak Hayka. 3aJjaud M pa3leibl dKOJIOTMH. MeToabl SKOJIOTHUECKUX
uccienoBaHuil.  Okojormyeckoe  MupoBo33peHue.  Cpenpl  oOuTaHus
OpPraHU3MOB: BOJIHAS, HAa3€MHO-BO3/YIIIHAs, IIOYBEHHA,
BHYTPHOpPraHU3MEHHAS

Okonornyeckue (¢akropsl. Kiaccupukanuss SKOIOTHYECKHX — (aKTOPOB:
abuoTuyeckre, OMOTHYECKHE W aHTpOINOreHHble. JlefcTBHE HKOJIOTHYECKUX

(akTOpPOB HA OPraHU3MbI

3.3

AbGunornueckue (pakTopel: CBET, TeMIepaTypa, BIaXHOCTb. DoTonepuoausM.
[IpucnocoOnenust oOpraHU3MOB K JEMCTBHIO a0MOTHYEeCKUX (HaKTOpPOB.

buonorunueckue PUTMBI

3.4

buotnueckue ¢axropsl. Buasl 6MOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIIUS,
XHUIIHAYECTBO, Mapa3UTU3M, MYTyaJu3M, KOMMEHCAIU3M (Haxj1eOHHYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HeWTpaau3M. 3HaueHue OHOTHYECKUX
B3aUMOJCHCTBUN I  CYIIECTBOBAaHUS  OPraHU3MOB B  INPUPOJHBIX

coo01IecTBax




3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MMOITYJIAIIHUH. OCHOBHBIE  TIOKa3aTeln
MomyJjdanuu: 4YruCJICHHOCTDL, INIOTHOCTh, POXKIAACMOCTb, CMCPTHOCTb, HNPUPOCT,

MuUrpamnus. ,HI/IHaMI/IKa YHUCJICHHOCTH IMOMYJIALUN U eé peryisaaunsa

COO6H_I€CTBa 1 3KOJIOT'HYECCKUEC CUCTEMBI

4.1

4.2

4.3

CoobmiecTBO opranu3mMoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBAsd,
IpOCTpaHCTBEHHAsA, Tpoduyeckas (muimesas). Buabl-nomunantel. CBsi3u B

OuoIEHO3€E

DKoJoru4ecKkre cucTeMbl (9kocuctemsl). lloHatne 00 skocuctemMe U
ouoreoreHo3e. DyHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BemecTB W TMOTOK DJHEPTUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHU SKOCUCTEMBI. [IuiieBbIie nenu u
cetu. OCHOBHBIE IIOKa3aTelaM HKOCUCTEMbI: Ouomacca, MPOIYKLUS.
DKOJOTHYECKHe MUpPaMUIbl: MPOIYKIUU, YUCIEHHOCTH, OMoMaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTD, CAMOpPEryJIsaLusl, pazButue. Cykieccus

[TpupoHbIle SKOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWHOTO
WJIH IIUPOKOIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI.  ATpPO3KOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruyeckoe n X034HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (¢dakTop ycroHumBOCTH dKocucteM. CoxpaHeHHe

OHOJIOTHYECKOTO pa3H006pa31/151 Ha 3emie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'panHurisl, coctaB M CTPYyKTypa
ouocdepsl. XKupoe BemiecTBo u ero ¢yHkuun. OcodeHHOCTH OUOChephl Kak
rno0anbHOM 3KocHcTeMbl. J[MHaAMHMuYeckoe paBHOBecHE M OOpaTHasl CBS3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHUYECKHE LMKl IJIEMEHTOB

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

4.5

YenoseuecTBO B Onocepe 3emiin. AHTpONOTeHHbIE U3MEHEHUsI B Ouocdepe.
I'moGasibHBIE HKOJTOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIpPaBJICHUS TNPUPOJHBIMU pecypcamMu U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IMMpUupoabI



